
Méthodes intégrales pour l’évaluation en 

champ proche

JO des Poètes 2024 - Relais 4x60

Camille Carvalho

ENSTA(2009-2012)
32 Blvd Victor, Paris

MA102
MA201
MA206
MAE21
C7-4

Doctorat (2012-2015)
921 Blvd des Maréchaux, Palaiseau

La famille “changement de signe”
(K. Ramdani, C.M. Zwölf, L. Chesnel, C. 

Carvalho, M. Rihani, F. Chaaban, …)

1



/14

The close evaluation problem
Goal: accurately evaluate the solution near the boundary. 
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The close evaluation problem
Goal: accurately evaluate the solution near the boundary. 
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Examples: 
Laplace problems

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0 @D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="FTlaGgedK5dokQReZAFdpcvv5KM=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyliGmEgI1lBPMByRH2NnvJkr29Y3dOCCE/wsZCEVt/j53/xk1yhSY+GHi8N8PMvCCRwqDrfju5re2d3b38fuHg8Oj4pHh61jZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTO4WfueJayNi9YjThPsRHSkRCkbRSp1ySm5JWB4US27FXYJsEi8jJcjQHBS/+sOYpRFXyCQ1pue5CfozqlEwyeeFfmp4QtmEjnjPUkUjbvzZ8tw5ubLKkISxtqWQLNXfEzMaGTONAtsZURybdW8h/uf1Ugzr/kyoJEWu2GpRmEqCMVn8ToZCc4ZyagllWthbCRtTTRnahAo2BG/95U3Srla8WqX2UC016lkcebiAS7gGD26gAffQhBYwmMAzvMKbkzgvzrvzsWrNOdnMOfyB8/kDiWqOXw==</latexit>

u = f
<latexit sha1_base64="o8k/urA1KY3M1HeSayl2B867mUA=">AAAB+3icbVDLTsJAFL3FF+Kr4tLNRDBxRVoWyMaExI1LTOSRQNNMhylMmE6bmamREH7FjQuNceuPuPNvnEIXCp7kJifn3Dtz7wkSzpR2nG+rsLW9s7tX3C8dHB4dn9in5a6KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gult5vceqVQsFg96llAvwmPBQkawNpJvl6vDBEvNMPcFStENGld9u+LUnCXQJnFzUoEcbd/+Go5ikkZUaMKxUgPXSbQ3z54lnC5Kw1TRBJMpHtOBoQJHVHnz5e4LdGmUEQpjaUpotFR/T8xxpNQsCkxnhPVErXuZ+J83SHXY9OZMJKmmgqw+ClOOdIyyINCISUo0nxmCiWRmV0QmWGKiTVwlE4K7fvIm6dZrbqPWuK9XWs08jiKcwwVcgQvX0II7aEMHCDzBM7zCm7WwXqx362PVWrDymTP4A+vzBy1VkzU=</latexit>

@nu = g

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D
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The close evaluation problem
Goal: accurately evaluate the solution near the boundary. 

Scattering problems 

@D

D

<latexit sha1_base64="Ve31bHgzAs2MhEpavowXlCCxwvE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2BHEIQyU6S6EQq6cFnBPqAdSybNtKGZB8kdoQx146+4caGIW//CnX9j2s5CWw9c7uGce0nu8WLBFdj2t5FbWl5ZXcuvFzY2t7Z3zN29hooSSVmdRiKSLY8oJnjI6sBBsFYsGQk8wZre8GriNx+YVDwK72AUMzcg/ZD7nBLQUtc8sKzONRNAcIJP8fC+rPslti2raxbtkj0FXiRORoooQ61rfnV6EU0CFgIVRKm2Y8fgpkQCp4KNC51EsZjQIemztqYhCZhy0+kFY3yslR72I6krBDxVf2+kJFBqFHh6MiAwUPPeRPzPayfgX7gpD+MEWEhnD/mJwBDhSRy4xyWjIEaaECq5/iumAyIJBR1aQYfgzJ+8SBrlklMpVW7LxepZFkceHaIjdIIcdI6q6AbVUB1R9Iie0St6M56MF+Pd+JiN5oxsZx/9gfH5A3xdk6k=</latexit>

�u+ k2u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

@D

D
<latexit sha1_base64="B5KjOJfll0JTLsq+4XIHVTaf2UU=">AAACFHicbVBNS0JBFJ3Xp9mX1bLNkAaBIO9JWJtAqEVLg/wANZk3XnVw3gcz90Xy8Ee06a+0aVFE2xbt+jeNTxelHbhwOOfeuXOPG0qh0ba/raXlldW19dRGenNre2c3s7df00GkOFR5IAPVcJkGKXyookAJjVAB81wJdXd4OfHr96C0CPxbHIXQ9ljfFz3BGRqpk8nncq0rkMhoRPO0hfCAyaOxgu44Ht4VO/mxsS6onct1Mlm7YCegi8SZkSyZodLJfLW6AY888JFLpnXTsUNsx0yh4BLG6VakIWR8yPrQNNRnHuh2nOwf02OjdGkvUKZ8pIn6eyJmntYjzzWdHsOBnvcm4n9eM8LeeTsWfhgh+Hy6qBdJigGdJES7QgFHOTKEcSXMXykfMMU4mhzTJgRn/uRFUisWnFKhdFPMlk9ncaTIITkiJ8QhZ6RMrkmFVAknj+SZvJI368l6sd6tj2nrkjWbOSB/YH3+ADQwnFw=</latexit>

�u+ k2+u = 0

<latexit sha1_base64="YL5ROW94gyt/Wd5UzUqmdO5zGX8=">AAACFHicbVDJSgNBEO2JW4xb1KOXxkQQgmEmSPQiBPTgMYJZIImhp1NJmvQsdNeIYchHePFXvHhQxKsHb/6NneWgiQ8KHu9VdXU9N5RCo21/W4ml5ZXVteR6amNza3snvbtX1UGkOFR4IANVd5kGKXyooEAJ9VAB81wJNXdwOfZr96C0CPxbHIbQ8ljPF13BGRqpnc5ls80rkMhoRHO0ifCAk0djBZ1RPLgrtE9GxrqgdjbbTmfsvD0BXSTOjGTIDOV2+qvZCXjkgY9cMq0bjh1iK2YKBZcwSjUjDSHjA9aDhqE+80C34sn+ET0ySod2A2XKRzpRf0/EzNN66Lmm02PY1/PeWPzPa0TYPW/Fwg8jBJ9PF3UjSTGg44RoRyjgKIeGMK6E+SvlfaYYR5NjyoTgzJ+8SKqFvFPMF28KmdLpLI4kOSCH5Jg45IyUyDUpkwrh5JE8k1fyZj1ZL9a79TFtTVizmX3yB9bnDzdKnF4=</latexit>

�u+ k2�u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

2

Examples: 
Laplace problems

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0 @D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="FTlaGgedK5dokQReZAFdpcvv5KM=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyliGmEgI1lBPMByRH2NnvJkr29Y3dOCCE/wsZCEVt/j53/xk1yhSY+GHi8N8PMvCCRwqDrfju5re2d3b38fuHg8Oj4pHh61jZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTO4WfueJayNi9YjThPsRHSkRCkbRSp1ySm5JWB4US27FXYJsEi8jJcjQHBS/+sOYpRFXyCQ1pue5CfozqlEwyeeFfmp4QtmEjnjPUkUjbvzZ8tw5ubLKkISxtqWQLNXfEzMaGTONAtsZURybdW8h/uf1Ugzr/kyoJEWu2GpRmEqCMVn8ToZCc4ZyagllWthbCRtTTRnahAo2BG/95U3Srla8WqX2UC016lkcebiAS7gGD26gAffQhBYwmMAzvMKbkzgvzrvzsWrNOdnMOfyB8/kDiWqOXw==</latexit>

u = f
<latexit sha1_base64="o8k/urA1KY3M1HeSayl2B867mUA=">AAAB+3icbVDLTsJAFL3FF+Kr4tLNRDBxRVoWyMaExI1LTOSRQNNMhylMmE6bmamREH7FjQuNceuPuPNvnEIXCp7kJifn3Dtz7wkSzpR2nG+rsLW9s7tX3C8dHB4dn9in5a6KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gult5vceqVQsFg96llAvwmPBQkawNpJvl6vDBEvNMPcFStENGld9u+LUnCXQJnFzUoEcbd/+Go5ikkZUaMKxUgPXSbQ3z54lnC5Kw1TRBJMpHtOBoQJHVHnz5e4LdGmUEQpjaUpotFR/T8xxpNQsCkxnhPVErXuZ+J83SHXY9OZMJKmmgqw+ClOOdIyyINCISUo0nxmCiWRmV0QmWGKiTVwlE4K7fvIm6dZrbqPWuK9XWs08jiKcwwVcgQvX0II7aEMHCDzBM7zCm7WwXqx362PVWrDymTP4A+vzBy1VkzU=</latexit>

@nu = g

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D
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The close evaluation problem

Why ? Problems in Stokes flow and plasmonic problems 
require accurate evaluation near the boundary.

Goal: accurately evaluate the solution near the boundary. 

Scattering problems 

@D

D

<latexit sha1_base64="Ve31bHgzAs2MhEpavowXlCCxwvE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2BHEIQyU6S6EQq6cFnBPqAdSybNtKGZB8kdoQx146+4caGIW//CnX9j2s5CWw9c7uGce0nu8WLBFdj2t5FbWl5ZXcuvFzY2t7Z3zN29hooSSVmdRiKSLY8oJnjI6sBBsFYsGQk8wZre8GriNx+YVDwK72AUMzcg/ZD7nBLQUtc8sKzONRNAcIJP8fC+rPslti2raxbtkj0FXiRORoooQ61rfnV6EU0CFgIVRKm2Y8fgpkQCp4KNC51EsZjQIemztqYhCZhy0+kFY3yslR72I6krBDxVf2+kJFBqFHh6MiAwUPPeRPzPayfgX7gpD+MEWEhnD/mJwBDhSRy4xyWjIEaaECq5/iumAyIJBR1aQYfgzJ+8SBrlklMpVW7LxepZFkceHaIjdIIcdI6q6AbVUB1R9Iie0St6M56MF+Pd+JiN5oxsZx/9gfH5A3xdk6k=</latexit>

�u+ k2u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

@D

D
<latexit sha1_base64="B5KjOJfll0JTLsq+4XIHVTaf2UU=">AAACFHicbVBNS0JBFJ3Xp9mX1bLNkAaBIO9JWJtAqEVLg/wANZk3XnVw3gcz90Xy8Ee06a+0aVFE2xbt+jeNTxelHbhwOOfeuXOPG0qh0ba/raXlldW19dRGenNre2c3s7df00GkOFR5IAPVcJkGKXyookAJjVAB81wJdXd4OfHr96C0CPxbHIXQ9ljfFz3BGRqpk8nncq0rkMhoRPO0hfCAyaOxgu44Ht4VO/mxsS6onct1Mlm7YCegi8SZkSyZodLJfLW6AY888JFLpnXTsUNsx0yh4BLG6VakIWR8yPrQNNRnHuh2nOwf02OjdGkvUKZ8pIn6eyJmntYjzzWdHsOBnvcm4n9eM8LeeTsWfhgh+Hy6qBdJigGdJES7QgFHOTKEcSXMXykfMMU4mhzTJgRn/uRFUisWnFKhdFPMlk9ncaTIITkiJ8QhZ6RMrkmFVAknj+SZvJI368l6sd6tj2nrkjWbOSB/YH3+ADQwnFw=</latexit>

�u+ k2+u = 0

<latexit sha1_base64="YL5ROW94gyt/Wd5UzUqmdO5zGX8=">AAACFHicbVDJSgNBEO2JW4xb1KOXxkQQgmEmSPQiBPTgMYJZIImhp1NJmvQsdNeIYchHePFXvHhQxKsHb/6NneWgiQ8KHu9VdXU9N5RCo21/W4ml5ZXVteR6amNza3snvbtX1UGkOFR4IANVd5kGKXyooEAJ9VAB81wJNXdwOfZr96C0CPxbHIbQ8ljPF13BGRqpnc5ls80rkMhoRHO0ifCAk0djBZ1RPLgrtE9GxrqgdjbbTmfsvD0BXSTOjGTIDOV2+qvZCXjkgY9cMq0bjh1iK2YKBZcwSjUjDSHjA9aDhqE+80C34sn+ET0ySod2A2XKRzpRf0/EzNN66Lmm02PY1/PeWPzPa0TYPW/Fwg8jBJ9PF3UjSTGg44RoRyjgKIeGMK6E+SvlfaYYR5NjyoTgzJ+8SKqFvFPMF28KmdLpLI4kOSCH5Jg45IyUyDUpkwrh5JE8k1fyZj1ZL9a79TFtTVizmX3yB9bnDzdKnF4=</latexit>

�u+ k2�u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

2

Examples: 
Laplace problems

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0 @D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="FTlaGgedK5dokQReZAFdpcvv5KM=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyliGmEgI1lBPMByRH2NnvJkr29Y3dOCCE/wsZCEVt/j53/xk1yhSY+GHi8N8PMvCCRwqDrfju5re2d3b38fuHg8Oj4pHh61jZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTO4WfueJayNi9YjThPsRHSkRCkbRSp1ySm5JWB4US27FXYJsEi8jJcjQHBS/+sOYpRFXyCQ1pue5CfozqlEwyeeFfmp4QtmEjnjPUkUjbvzZ8tw5ubLKkISxtqWQLNXfEzMaGTONAtsZURybdW8h/uf1Ugzr/kyoJEWu2GpRmEqCMVn8ToZCc4ZyagllWthbCRtTTRnahAo2BG/95U3Srla8WqX2UC016lkcebiAS7gGD26gAffQhBYwmMAzvMKbkzgvzrvzsWrNOdnMOfyB8/kDiWqOXw==</latexit>

u = f
<latexit sha1_base64="o8k/urA1KY3M1HeSayl2B867mUA=">AAAB+3icbVDLTsJAFL3FF+Kr4tLNRDBxRVoWyMaExI1LTOSRQNNMhylMmE6bmamREH7FjQuNceuPuPNvnEIXCp7kJifn3Dtz7wkSzpR2nG+rsLW9s7tX3C8dHB4dn9in5a6KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gult5vceqVQsFg96llAvwmPBQkawNpJvl6vDBEvNMPcFStENGld9u+LUnCXQJnFzUoEcbd/+Go5ikkZUaMKxUgPXSbQ3z54lnC5Kw1TRBJMpHtOBoQJHVHnz5e4LdGmUEQpjaUpotFR/T8xxpNQsCkxnhPVErXuZ+J83SHXY9OZMJKmmgqw+ClOOdIyyINCISUo0nxmCiWRmV0QmWGKiTVwlE4K7fvIm6dZrbqPWuK9XWs08jiKcwwVcgQvX0II7aEMHCDzBM7zCm7WwXqx362PVWrDymTP4A+vzBy1VkzU=</latexit>

@nu = g

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D
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The close evaluation problem

Why ? Problems in Stokes flow and plasmonic problems 
require accurate evaluation near the boundary.

JFL Lab.

Goal: accurately evaluate the solution near the boundary. 

Scattering problems 

@D

D

<latexit sha1_base64="Ve31bHgzAs2MhEpavowXlCCxwvE=">AAACAXicbVDLSgMxFM3UV62vUTeCm2BHEIQyU6S6EQq6cFnBPqAdSybNtKGZB8kdoQx146+4caGIW//CnX9j2s5CWw9c7uGce0nu8WLBFdj2t5FbWl5ZXcuvFzY2t7Z3zN29hooSSVmdRiKSLY8oJnjI6sBBsFYsGQk8wZre8GriNx+YVDwK72AUMzcg/ZD7nBLQUtc8sKzONRNAcIJP8fC+rPslti2raxbtkj0FXiRORoooQ61rfnV6EU0CFgIVRKm2Y8fgpkQCp4KNC51EsZjQIemztqYhCZhy0+kFY3yslR72I6krBDxVf2+kJFBqFHh6MiAwUPPeRPzPayfgX7gpD+MEWEhnD/mJwBDhSRy4xyWjIEaaECq5/iumAyIJBR1aQYfgzJ+8SBrlklMpVW7LxepZFkceHaIjdIIcdI6q6AbVUB1R9Iie0St6M56MF+Pd+JiN5oxsZx/9gfH5A3xdk6k=</latexit>

�u+ k2u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

@D

D
<latexit sha1_base64="B5KjOJfll0JTLsq+4XIHVTaf2UU=">AAACFHicbVBNS0JBFJ3Xp9mX1bLNkAaBIO9JWJtAqEVLg/wANZk3XnVw3gcz90Xy8Ee06a+0aVFE2xbt+jeNTxelHbhwOOfeuXOPG0qh0ba/raXlldW19dRGenNre2c3s7df00GkOFR5IAPVcJkGKXyookAJjVAB81wJdXd4OfHr96C0CPxbHIXQ9ljfFz3BGRqpk8nncq0rkMhoRPO0hfCAyaOxgu44Ht4VO/mxsS6onct1Mlm7YCegi8SZkSyZodLJfLW6AY888JFLpnXTsUNsx0yh4BLG6VakIWR8yPrQNNRnHuh2nOwf02OjdGkvUKZ8pIn6eyJmntYjzzWdHsOBnvcm4n9eM8LeeTsWfhgh+Hy6qBdJigGdJES7QgFHOTKEcSXMXykfMMU4mhzTJgRn/uRFUisWnFKhdFPMlk9ncaTIITkiJ8QhZ6RMrkmFVAknj+SZvJI368l6sd6tj2nrkjWbOSB/YH3+ADQwnFw=</latexit>

�u+ k2+u = 0

<latexit sha1_base64="YL5ROW94gyt/Wd5UzUqmdO5zGX8=">AAACFHicbVDJSgNBEO2JW4xb1KOXxkQQgmEmSPQiBPTgMYJZIImhp1NJmvQsdNeIYchHePFXvHhQxKsHb/6NneWgiQ8KHu9VdXU9N5RCo21/W4ml5ZXVteR6amNza3snvbtX1UGkOFR4IANVd5kGKXyooEAJ9VAB81wJNXdwOfZr96C0CPxbHIbQ8ljPF13BGRqpnc5ls80rkMhoRHO0ifCAk0djBZ1RPLgrtE9GxrqgdjbbTmfsvD0BXSTOjGTIDOV2+qvZCXjkgY9cMq0bjh1iK2YKBZcwSjUjDSHjA9aDhqE+80C34sn+ET0ySod2A2XKRzpRf0/EzNN66Lmm02PY1/PeWPzPa0TYPW/Fwg8jBJ9PF3UjSTGg44RoRyjgKIeGMK6E+SvlfaYYR5NjyoTgzJ+8SKqFvFPMF28KmdLpLI4kOSCH5Jg45IyUyDUpkwrh5JE8k1fyZj1ZL9a79TFtTVizmX3yB9bnDzdKnF4=</latexit>

�u+ k2�u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

2

Examples: 
Laplace problems

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0 @D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="FTlaGgedK5dokQReZAFdpcvv5KM=">AAAB7nicbVA9SwNBEJ2LXzF+RS1tFhPBKtyliGmEgI1lBPMByRH2NnvJkr29Y3dOCCE/wsZCEVt/j53/xk1yhSY+GHi8N8PMvCCRwqDrfju5re2d3b38fuHg8Oj4pHh61jZxqhlvsVjGuhtQw6VQvIUCJe8mmtMokLwTTO4WfueJayNi9YjThPsRHSkRCkbRSp1ySm5JWB4US27FXYJsEi8jJcjQHBS/+sOYpRFXyCQ1pue5CfozqlEwyeeFfmp4QtmEjnjPUkUjbvzZ8tw5ubLKkISxtqWQLNXfEzMaGTONAtsZURybdW8h/uf1Ugzr/kyoJEWu2GpRmEqCMVn8ToZCc4ZyagllWthbCRtTTRnahAo2BG/95U3Srla8WqX2UC016lkcebiAS7gGD26gAffQhBYwmMAzvMKbkzgvzrvzsWrNOdnMOfyB8/kDiWqOXw==</latexit>

u = f
<latexit sha1_base64="o8k/urA1KY3M1HeSayl2B867mUA=">AAAB+3icbVDLTsJAFL3FF+Kr4tLNRDBxRVoWyMaExI1LTOSRQNNMhylMmE6bmamREH7FjQuNceuPuPNvnEIXCp7kJifn3Dtz7wkSzpR2nG+rsLW9s7tX3C8dHB4dn9in5a6KU0loh8Q8lv0AK8qZoB3NNKf9RFIcBZz2gult5vceqVQsFg96llAvwmPBQkawNpJvl6vDBEvNMPcFStENGld9u+LUnCXQJnFzUoEcbd/+Go5ikkZUaMKxUgPXSbQ3z54lnC5Kw1TRBJMpHtOBoQJHVHnz5e4LdGmUEQpjaUpotFR/T8xxpNQsCkxnhPVErXuZ+J83SHXY9OZMJKmmgqw+ClOOdIyyINCISUo0nxmCiWRmV0QmWGKiTVwlE4K7fvIm6dZrbqPWuK9XWs08jiKcwwVcgQvX0II7aEMHCDzBM7zCm7WwXqx362PVWrDymTP4A+vzBy1VkzU=</latexit>

@nu = g

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D

<latexit sha1_base64="8O/l+yCOWVTe0t7YdZlOBjs6cCY=">AAAB6nicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsKpCTRwhKjIAlcyN4ywIa9vcvungm58BNsLDTG1l9k579xgSsUfMkkL+/NZGZeEAuujet+O7mNza3tnfxuYW//4PCoeHzS1lGiGLZYJCLVCahGwSW2DDcCO7FCGgYCH4PJ9dx/fEKleSQfzDRGP6QjyYecUWOl+/JNuV8suRV3AbJOvIyUIEOzX/zqDSKWhCgNE1TrrufGxk+pMpwJnBV6icaYsgkdYddSSUPUfro4dUYurDIgw0jZkoYs1N8TKQ21noaB7QypGetVby7+53UTM6z7KZdxYlCy5aJhIoiJyPxvMuAKmRFTSyhT3N5K2JgqyoxNp2BD8FZfXiftasWrVWp31VKjnsWRhzM4h0vw4AoacAtNaAGDETzDK7w5wnlx3p2PZWvOyWZO4Q+czx9O3o0j</latexit>

D

Zhu et al., Nanoscale (2020)
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An example in 2D

@D

D
<latexit sha1_base64="B5KjOJfll0JTLsq+4XIHVTaf2UU=">AAACFHicbVBNS0JBFJ3Xp9mX1bLNkAaBIO9JWJtAqEVLg/wANZk3XnVw3gcz90Xy8Ee06a+0aVFE2xbt+jeNTxelHbhwOOfeuXOPG0qh0ba/raXlldW19dRGenNre2c3s7df00GkOFR5IAPVcJkGKXyookAJjVAB81wJdXd4OfHr96C0CPxbHIXQ9ljfFz3BGRqpk8nncq0rkMhoRPO0hfCAyaOxgu44Ht4VO/mxsS6onct1Mlm7YCegi8SZkSyZodLJfLW6AY888JFLpnXTsUNsx0yh4BLG6VakIWR8yPrQNNRnHuh2nOwf02OjdGkvUKZ8pIn6eyJmntYjzzWdHsOBnvcm4n9eM8LeeTsWfhgh+Hy6qBdJigGdJES7QgFHOTKEcSXMXykfMMU4mhzTJgRn/uRFUisWnFKhdFPMlk9ncaTIITkiJ8QhZ6RMrkmFVAknj+SZvJI368l6sd6tj2nrkjWbOSB/YH3+ADQwnFw=</latexit>

�u+ k2+u = 0

<latexit sha1_base64="YL5ROW94gyt/Wd5UzUqmdO5zGX8=">AAACFHicbVDJSgNBEO2JW4xb1KOXxkQQgmEmSPQiBPTgMYJZIImhp1NJmvQsdNeIYchHePFXvHhQxKsHb/6NneWgiQ8KHu9VdXU9N5RCo21/W4ml5ZXVteR6amNza3snvbtX1UGkOFR4IANVd5kGKXyooEAJ9VAB81wJNXdwOfZr96C0CPxbHIbQ8ljPF13BGRqpnc5ls80rkMhoRHO0ifCAk0djBZ1RPLgrtE9GxrqgdjbbTmfsvD0BXSTOjGTIDOV2+qvZCXjkgY9cMq0bjh1iK2YKBZcwSjUjDSHjA9aDhqE+80C34sn+ET0ySod2A2XKRzpRf0/EzNN66Lmm02PY1/PeWPzPa0TYPW/Fwg8jBJ9PF3UjSTGg44RoRyjgKIeGMK6E+SvlfaYYR5NjyoTgzJ+8SKqFvFPMF28KmdLpLI4kOSCH5Jg45IyUyDUpkwrh5JE8k1fyZj1ZL9a79TFtTVizmX3yB9bnDzdKnF4=</latexit>

�u+ k2�u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin�u+ + k2+u+ = 0 Rd \D, d = 2, 3

�u� + k2�u� = 0 D

u+ = u� @D

�+@nu+ = ��@nu� @D

+Radiation condition at 1

3
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An example in 2D

@D

D
<latexit sha1_base64="B5KjOJfll0JTLsq+4XIHVTaf2UU=">AAACFHicbVBNS0JBFJ3Xp9mX1bLNkAaBIO9JWJtAqEVLg/wANZk3XnVw3gcz90Xy8Ee06a+0aVFE2xbt+jeNTxelHbhwOOfeuXOPG0qh0ba/raXlldW19dRGenNre2c3s7df00GkOFR5IAPVcJkGKXyookAJjVAB81wJdXd4OfHr96C0CPxbHIXQ9ljfFz3BGRqpk8nncq0rkMhoRPO0hfCAyaOxgu44Ht4VO/mxsS6onct1Mlm7YCegi8SZkSyZodLJfLW6AY888JFLpnXTsUNsx0yh4BLG6VakIWR8yPrQNNRnHuh2nOwf02OjdGkvUKZ8pIn6eyJmntYjzzWdHsOBnvcm4n9eM8LeeTsWfhgh+Hy6qBdJigGdJES7QgFHOTKEcSXMXykfMMU4mhzTJgRn/uRFUisWnFKhdFPMlk9ncaTIITkiJ8QhZ6RMrkmFVAknj+SZvJI368l6sd6tj2nrkjWbOSB/YH3+ADQwnFw=</latexit>

�u+ k2+u = 0

<latexit sha1_base64="YL5ROW94gyt/Wd5UzUqmdO5zGX8=">AAACFHicbVDJSgNBEO2JW4xb1KOXxkQQgmEmSPQiBPTgMYJZIImhp1NJmvQsdNeIYchHePFXvHhQxKsHb/6NneWgiQ8KHu9VdXU9N5RCo21/W4ml5ZXVteR6amNza3snvbtX1UGkOFR4IANVd5kGKXyooEAJ9VAB81wJNXdwOfZr96C0CPxbHIbQ8ljPF13BGRqpnc5ls80rkMhoRHO0ifCAk0djBZ1RPLgrtE9GxrqgdjbbTmfsvD0BXSTOjGTIDOV2+qvZCXjkgY9cMq0bjh1iK2YKBZcwSjUjDSHjA9aDhqE+80C34sn+ET0ySod2A2XKRzpRf0/EzNN66Lmm02PY1/PeWPzPa0TYPW/Fwg8jBJ9PF3UjSTGg44RoRyjgKIeGMK6E+SvlfaYYR5NjyoTgzJ+8SKqFvFPMF28KmdLpLI4kOSCH5Jg45IyUyDUpkwrh5JE8k1fyZj1ZL9a79TFtTVizmX3yB9bnDzdKnF4=</latexit>

�u+ k2�u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin

Boundary integral methods represents the solution via layer potentials:

�u+ + k2+u+ = 0 Rd \D, d = 2, 3

�u� + k2�u� = 0 D

u+ = u� @D

�+@nu+ = ��@nu� @D

+Radiation condition at 1

3
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D
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�u+ k2+u = 0
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G+ G� : fundamental solution : fundamental solution 
: related to the data on the boundary. u±, @nu±

Using the transmission conditions:

�u+ + k2+u+ = 0 Rd \D, d = 2, 3
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Boundary integral methods represents the solution via layer potentials:
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G+ G� : fundamental solution : fundamental solution 
: related to the data on the boundary. u±, @nu±

Using the transmission conditions:

�u+ + k2+u+ = 0 Rd \D, d = 2, 3

�u� + k2�u� = 0 D

u+ = u� @D

�+@nu+ = ��@nu� @D

+Radiation condition at 1
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Boundary integral methods represents the solution via layer potentials:
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u+(x) = uinc(x) +
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G+ G� : fundamental solution : fundamental solution 
: related to the data on the boundary. u±, @nu±

Using the transmission conditions:
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�u+ + k2+u+ = 0 Rd \D, d = 2, 3

�u� + k2�u� = 0 D

u+ = u� @D
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+Radiation condition at 1
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Boundary integral methods represents the solution via layer potentials:
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u+(x) = uinc(x) +
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G+ G� : fundamental solution : fundamental solution 
: related to the data on the boundary. u±, @nu±

Using the transmission conditions:
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�u+ + k2+u+ = 0 Rd \D, d = 2, 3

�u� + k2�u� = 0 D

u+ = u� @D

�+@nu+ = ��@nu� @D

+Radiation condition at 1
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Boundary integral methods represents the solution via layer potentials:

u�(x) = �
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�(x, y)u� d�y +
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G�(x, y)@nu� d�y
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Z

@D
@nG

+(x, y)u+ d�y �
Z

@D
G+(x, y)@nu+ d�y

G+ G� : fundamental solution : fundamental solution 
: related to the data on the boundary. u±, @nu±

Using the transmission conditions:
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�u+ + k2+u+ = 0 Rd \D, d = 2, 3

�u� + k2�u� = 0 D

u+ = u� @D

�+@nu+ = ��@nu� @D

+Radiation condition at 1

u+(x) = uinc(x) +D+[u+]� S+[@nu+]
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Discretization

imaginary part

u+(x) = uinc(x) +
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 u�(x) = �
Z
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@nG

�(x, y)u+ d�y +
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4
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<latexit sha1_base64="B5KjOJfll0JTLsq+4XIHVTaf2UU=">AAACFHicbVBNS0JBFJ3Xp9mX1bLNkAaBIO9JWJtAqEVLg/wANZk3XnVw3gcz90Xy8Ee06a+0aVFE2xbt+jeNTxelHbhwOOfeuXOPG0qh0ba/raXlldW19dRGenNre2c3s7df00GkOFR5IAPVcJkGKXyookAJjVAB81wJdXd4OfHr96C0CPxbHIXQ9ljfFz3BGRqpk8nncq0rkMhoRPO0hfCAyaOxgu44Ht4VO/mxsS6onct1Mlm7YCegi8SZkSyZodLJfLW6AY888JFLpnXTsUNsx0yh4BLG6VakIWR8yPrQNNRnHuh2nOwf02OjdGkvUKZ8pIn6eyJmntYjzzWdHsOBnvcm4n9eM8LeeTsWfhgh+Hy6qBdJigGdJES7QgFHOTKEcSXMXykfMMU4mhzTJgRn/uRFUisWnFKhdFPMlk9ncaTIITkiJ8QhZ6RMrkmFVAknj+SZvJI368l6sd6tj2nrkjWbOSB/YH3+ADQwnFw=</latexit>

�u+ k2+u = 0

<latexit sha1_base64="YL5ROW94gyt/Wd5UzUqmdO5zGX8=">AAACFHicbVDJSgNBEO2JW4xb1KOXxkQQgmEmSPQiBPTgMYJZIImhp1NJmvQsdNeIYchHePFXvHhQxKsHb/6NneWgiQ8KHu9VdXU9N5RCo21/W4ml5ZXVteR6amNza3snvbtX1UGkOFR4IANVd5kGKXyooEAJ9VAB81wJNXdwOfZr96C0CPxbHIbQ8ljPF13BGRqpnc5ls80rkMhoRHO0ifCAk0djBZ1RPLgrtE9GxrqgdjbbTmfsvD0BXSTOjGTIDOV2+qvZCXjkgY9cMq0bjh1iK2YKBZcwSjUjDSHjA9aDhqE+80C34sn+ET0ySod2A2XKRzpRf0/EzNN66Lmm02PY1/PeWPzPa0TYPW/Fwg8jBJ9PF3UjSTGg44RoRyjgKIeGMK6E+SvlfaYYR5NjyoTgzJ+8SKqFvFPMF28KmdLpLI4kOSCH5Jg45IyUyDUpkwrh5JE8k1fyZj1ZL9a79TFtTVizmX3yB9bnDzdKnF4=</latexit>

�u+ k2�u = 0

<latexit sha1_base64="+orFHpBGf3k6/tMmvbwY4DiAJL0=">AAAB+nicbVDLSsNAFJ3UV62vVJduBhvBVUmKVJcFNy4r2Ae0sUymk3bo5MHMjVpiPsWNC0Xc+iXu/BunbRbaeuDC4Zx7ufceLxZcgW1/G4W19Y3NreJ2aWd3b//ALB+2VZRIylo0EpHsekQxwUPWAg6CdWPJSOAJ1vEmVzO/c8+k4lF4C9OYuQEZhdznlICWBmbZspK7tA/sEVIeZpllDcyKXbXnwKvEyUkF5WgOzK/+MKJJwEKggijVc+wY3JRI4FSwrNRPFIsJnZAR62kakoApN52fnuFTrQyxH0ldIeC5+nsiJYFS08DTnQGBsVr2ZuJ/Xi8B/9LVL8UJsJAuFvmJwBDhWQ54yCWjIKaaECq5vhXTMZGEgk6rpENwll9eJe1a1alX6ze1SuM8j6OIjtEJOkMOukANdI2aqIUoekDP6BW9GU/Gi/FufCxaC0Y+c4T+wPj8AbIVk5s=</latexit>

uin



/14

Discretization

imaginary part
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Z

@D
@nG

+(x, y)u+ d�y �
Z

@D
G+(x, y)@nu+ d�y

✓ I
2 �D+ S+

I
2 +D� ��+

��S�

◆✓
u+

@nu+

◆
=

✓
uinc

0

◆
 

 

 

Use a quadrature rule (Nyström method) to evaluate the BIE.
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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Use a quadrature rule (Nyström method) to evaluate the BIE.

Use the same quadrature rule for the layer potentials.
Problem: the kernels are sharply peaked when     approaches the boundary. x
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For a fixed number of 
quadrature points, O(1) error.

Barnett (2014).
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Example

imaginary part

Example of a plane wave in an homogeneous domain (elliptic obstacle).
k2� = k2+ = 5

Use 128 points for the quadrature.

Real part solution Log plot of the error (2D view, 3D view)
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An example in 3D
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n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

Interior Dirichlet Laplace problem
<latexit sha1_base64="NigNXLNul8yztnNAAani0GPZQN8="></latexit>

�u = 0 in D, u = f on @D
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@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0We evaluate the solution via the representation formula

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

: fundamental solution G G(x, y) =
1

4⇡|x� y|
<latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit>

Interior Dirichlet Laplace problem
<latexit sha1_base64="NigNXLNul8yztnNAAani0GPZQN8="></latexit>

�u = 0 in D, u = f on @D
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@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0We evaluate the solution via the representation formula

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

: fundamental solution G G(x, y) =
1

4⇡|x� y|
<latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit>

Interior Dirichlet Laplace problem
<latexit sha1_base64="NigNXLNul8yztnNAAani0GPZQN8="></latexit>

�u = 0 in D, u = f on @D

Once boundary data (   ,        ) is known, one can evaluate layer potentials with (high order) 
quadrature rules. Let’s assume we have this data (with spectral accuracy).

<latexit sha1_base64="aMamT+mj74FhE1uEhdVzVwRnvZs="></latexit>u
<latexit sha1_base64="sTl0sqGFW+d3Et63I7nzkW9anDo="></latexit>

@nu
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6

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0We evaluate the solution via the representation formula

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

: fundamental solution G G(x, y) =
1

4⇡|x� y|
<latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit>

Interior Dirichlet Laplace problem
<latexit sha1_base64="NigNXLNul8yztnNAAani0GPZQN8="></latexit>

�u = 0 in D, u = f on @D

Once boundary data (   ,        ) is known, one can evaluate layer potentials with (high order) 
quadrature rules. Let’s assume we have this data (with spectral accuracy).

<latexit sha1_base64="aMamT+mj74FhE1uEhdVzVwRnvZs="></latexit>u
<latexit sha1_base64="sTl0sqGFW+d3Et63I7nzkW9anDo="></latexit>

@nu

= � 1

4⇡

Z

@D

ny · (x� y)

|x� y|3 u(y)d�y +
1

4⇡

Z

@D

1

|x� y|@nu(y)d�y
<latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit>

<latexit sha1_base64="h4lt1vqz7zDB+N1zVDvfusmEWB8=">AAAB7XicbVA9TwJBEJ3zE/ELtbTZCCbYkDsKpCSxscREPhK4kL1lD1b2di+7e0Zy4T/YWGiMrf/Hzn/jAlco+JJJXt6bycy8IOZMG9f9djY2t7Z3dnN7+f2Dw6PjwslpW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3Mz9ziNVmklxb6Yx9SM8EixkBBsrtUtJ+emqNCgU3Yq7AFonXkaKkKE5KHz1h5IkERWGcKx1z3Nj46dYGUY4neX7iaYxJhM8oj1LBY6o9tPFtTN0aZUhCqWyJQxaqL8nUhxpPY0C2xlhM9ar3lz8z+slJqz7KRNxYqggy0VhwpGRaP46GjJFieFTSzBRzN6KyBgrTIwNKG9D8FZfXiftasWrVWp31WKjnsWRg3O4gDJ4cA0NuIUmtIDAAzzDK7w50nlx3p2PZeuGk82cwR84nz88L447</latexit>

u(x)
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6

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0We evaluate the solution via the representation formula

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

: fundamental solution G G(x, y) =
1

4⇡|x� y|
<latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit><latexit sha1_base64="xNZzGeqiX9et2uSvFiRTripEC0g="></latexit>

Interior Dirichlet Laplace problem
<latexit sha1_base64="NigNXLNul8yztnNAAani0GPZQN8="></latexit>

�u = 0 in D, u = f on @D

Once boundary data (   ,        ) is known, one can evaluate layer potentials with (high order) 
quadrature rules. Let’s assume we have this data (with spectral accuracy).

<latexit sha1_base64="aMamT+mj74FhE1uEhdVzVwRnvZs="></latexit>u
<latexit sha1_base64="sTl0sqGFW+d3Et63I7nzkW9anDo="></latexit>

@nu

<latexit sha1_base64="Y6zpO4s4iW9e7ISz8ho3HND/rGM="></latexit>

I(y⇤) =
1

4⇡

Z ⇡

�⇡

Z ⇡

0
F (s, t) dsdt

Using parameterization
<latexit sha1_base64="o+tVN0/IVLljN5hvLPCnVIaHkOQ="></latexit>

y = y(s, t), s 2 [0,⇡], t 2 [�⇡,⇡]

= � 1

4⇡

Z

@D

ny · (x� y)

|x� y|3 u(y)d�y +
1

4⇡

Z

@D

1

|x� y|@nu(y)d�y
<latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit>

<latexit sha1_base64="h4lt1vqz7zDB+N1zVDvfusmEWB8=">AAAB7XicbVA9TwJBEJ3zE/ELtbTZCCbYkDsKpCSxscREPhK4kL1lD1b2di+7e0Zy4T/YWGiMrf/Hzn/jAlco+JJJXt6bycy8IOZMG9f9djY2t7Z3dnN7+f2Dw6PjwslpW8tEEdoikkvVDbCmnAnaMsxw2o0VxVHAaSeY3Mz9ziNVmklxb6Yx9SM8EixkBBsrtUtJ+emqNCgU3Yq7AFonXkaKkKE5KHz1h5IkERWGcKx1z3Nj46dYGUY4neX7iaYxJhM8oj1LBY6o9tPFtTN0aZUhCqWyJQxaqL8nUhxpPY0C2xlhM9ar3lz8z+slJqz7KRNxYqggy0VhwpGRaP46GjJFieFTSzBRzN6KyBgrTIwNKG9D8FZfXiftasWrVWp31WKjnsWRg3O4gDJ4cA0NuIUmtIDAAzzDK7w50nlx3p2PZeuGk82cwR84nz88L447</latexit>

u(x)
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@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="Y6zpO4s4iW9e7ISz8ho3HND/rGM="></latexit>

I(y⇤) =
1

4⇡

Z ⇡

�⇡

Z ⇡

0
F (s, t) dsdt
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@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="Y6zpO4s4iW9e7ISz8ho3HND/rGM="></latexit>

I(y⇤) =
1

4⇡

Z ⇡

�⇡

Z ⇡

0
F (s, t) dsdt

zi 2 (�1, 1), i = 1, . . . , N
<latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit>

wi
<latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit>

N-point Gauss Legendre
with weights
2N Periodic Trapezoid rule tj = �⇡ + ⇡ j�1

N , j = 1, . . . , 2N
<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>
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Discretization

7

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="Y6zpO4s4iW9e7ISz8ho3HND/rGM="></latexit>

I(y⇤) =
1

4⇡

Z ⇡

�⇡

Z ⇡

0
F (s, t) dsdt

Atkinson (1982)Product Gaussian Quadrature rule 

si = cos�1(zi)
<latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit>

uN (y⇤; ✏) =
⇡

N

NX

i=1

2NX

j=1

wiF (si, tj)

<latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit>

<latexit sha1_base64="oJ+e33mLXjKXExGTAXDhv89dpzw="></latexit>

I(y⇤) ⇡

zi 2 (�1, 1), i = 1, . . . , N
<latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit>

wi
<latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit>

N-point Gauss Legendre
with weights
2N Periodic Trapezoid rule tj = �⇡ + ⇡ j�1

N , j = 1, . . . , 2N
<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>
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Discretization

7

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="Y6zpO4s4iW9e7ISz8ho3HND/rGM="></latexit>

I(y⇤) =
1

4⇡

Z ⇡

�⇡

Z ⇡

0
F (s, t) dsdt

Atkinson (1982)Product Gaussian Quadrature rule 

si = cos�1(zi)
<latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit>

uN (y⇤; ✏) =
⇡

N

NX

i=1

2NX

j=1

wiF (si, tj)

<latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc=">AAACmHicbVFda9swFJW9ry77yra39UUsKaQwgp2XFcYgMGi3l9CNpS3EiZGV61atLAvpuqsR/g37ffsbg71PSfywpjsgOJz7ocO5mZbCYhT9CsJ79x88fLTzuPPk6bPnL7ovX53YsjIcpryUpTnLmAUpFExRoIQzbYAVmYTT7OrTqn56DcaKUn3HWsO8YOdK5IIz9FLa/dmvFpNBvUiYxQ80AW2FLNU+/UiTpbBastpiLYEmuW HcJVo0btLQxFYFTaQoBNrUCd8dN4vJlny5kd3ID/xIBaWHgwThBtem3WFpwOKRAVCNs6lo3mF6ud9Pu71oGK1B75K4JT3S4jjt/k6WJa8KUMgls3YWRxrnjhkUXELTSSoLmvErdg4zTxUrwM7d2kND97yypHlp/FNI1+q/E44V1tZF5jsLhhd2u7YS/1ebVZgfzJ1QukJQfPNRXkmKJV1dgS6FAY6y9oRxI7xXyi+Yjxj9rW5tWl4LbVvXNxvbHR9SvB3JXXIyGsbRMP466o0P2rh2yC55SwYkJu/JmHwmx2RKOPkT7Ab9YC98E47Do/DLpjUM2pnX5BbCb38BE3vL+Q==</latexit>

<latexit sha1_base64="oJ+e33mLXjKXExGTAXDhv89dpzw="></latexit>

I(y⇤) ⇡

zi 2 (�1, 1), i = 1, . . . , N
<latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit>

wi
<latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit>

N-point Gauss Legendre
with weights
2N Periodic Trapezoid rule tj = �⇡ + ⇡ j�1

N , j = 1, . . . , 2N
<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>

Johnston, Elliott (2005)SINH rule Iri et al. (1987)IMT rule

Quadrature rules for nearly-singular integrals:
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Discretization

7

@D

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

<latexit sha1_base64="Y6zpO4s4iW9e7ISz8ho3HND/rGM="></latexit>

I(y⇤) =
1

4⇡

Z ⇡

�⇡

Z ⇡

0
F (s, t) dsdt

Atkinson (1982)Product Gaussian Quadrature rule 

si = cos�1(zi)
<latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit>

uN (y⇤; ✏) =
⇡

N

NX

i=1

2NX

j=1

wiF (si, tj)
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<latexit sha1_base64="oJ+e33mLXjKXExGTAXDhv89dpzw="></latexit>

I(y⇤) ⇡

zi 2 (�1, 1), i = 1, . . . , N
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N-point Gauss Legendre
with weights
2N Periodic Trapezoid rule tj = �⇡ + ⇡ j�1

N , j = 1, . . . , 2N
<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>

Johnston, Elliott (2005)SINH rule Iri et al. (1987)IMT rule

Quadrature rules for nearly-singular integrals:

uex(x1, x2, x3) = ex3(sin x1 + sin x2)
<latexit sha1_base64="8NmjC6c8PccUuEtxp0AR+4Jl0cM="></latexit>

u(x) = �D[uex](x) + S[@nuex](x)



/14

How to address this error ?

x

x

x x xxxx x xx
y⇤

8



/14

How to address this error ?

1) increase the number of quadrature points
x

x

x x xxxx x xx
y⇤

8



/14

How to address this error ?

1) increase the number of quadrature points
close evaluation remains x

x

x x xxxx x xx
y⇤

8



/14

How to address this error ?

1) increase the number of quadrature points

2) use high-order Nyström methods

close evaluation remains x

x

x x xxxx x xx
y⇤

8



/14

How to address this error ?

1) increase the number of quadrature points

2) use high-order Nyström methods

close evaluation remains

requires sophisticated accelerated schemes

x

x

x x xxxx x xx
y⇤

8



/14

How to address this error ?

1) increase the number of quadrature points

2) use high-order Nyström methods
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x

x

x x xxxx x xx
y⇤

3) Lots of techniques to achieve machine precision precision:
regularization, interpolation, QBX, QB2X, …

Schwab, Wendland (1999), Beale et al. (2001, 2016), Helsing et al. (2008, 2018, 2022), Barnett (2014), Barnett et 
al. (2015), Perez-Arancibia et al. (2018, 2019), af Klinterbeg, Tornberg (2016, 2017, 2020), Wala, Klöckner (2018, 
2019), Ding et al. (2021), Weed et al. (2022), Arrieta et al. (2022), …
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Asymptotic methods for close evaluation
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C. et al.  (2018, 2020, 2021), Khatri et al. (2020), C. (2021)

u(x) =

Z

@D
K(x, y)µ(y) d�y

x
x

x

y
x

y⇤
�

K = K
in +K

out +O(�)
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Nearly singular integrals
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<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>



/14

Nearly singular integrals

= � 1

4⇡

Z

@D

ny · (x� y)

|x� y|3 u(y)d�y +
1

4⇡

Z

@D

1

|x� y|@nu(y)d�y
<latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit>

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

Using                           and Gauss’s law:x = y⇤ � ✏`n⇤
<latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit>

Z

@D
@nyG(x, y)d�y =

8
><

>:

0 x 2 R3 \ D̄
� 1

2 x 2 @D

�1 x 2 D
<latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit>

11

Interior Dirichlet Laplace problem

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>
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Nearly singular integrals

= � 1

4⇡

Z

@D

ny · (x� y)

|x� y|3 u(y)d�y +
1

4⇡

Z

@D

1

|x� y|@nu(y)d�y
<latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit>

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

= u(y⇤)� 1

4⇡

Z

@D

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)�u(y⇤)]d�y+

1

4⇡

Z

@D

1

|y⇤ � y � ✏`n⇤|
@nu(y)d�y

<latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit><latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit><latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit><latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit>

Using                           and Gauss’s law:x = y⇤ � ✏`n⇤
<latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit>

Z

@D
@nyG(x, y)d�y =

8
><

>:

0 x 2 R3 \ D̄
� 1

2 x 2 @D

�1 x 2 D
<latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit>

11

Interior Dirichlet Laplace problem

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>



/14

Nearly singular integrals

= � 1

4⇡

Z

@D

ny · (x� y)

|x� y|3 u(y)d�y +
1

4⇡

Z

@D

1

|x� y|@nu(y)d�y
<latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit><latexit sha1_base64="IyCbGHcBuPlYM8p8L/PZYy6ffnc="></latexit>

u(x) = �
Z

@D
@nyG(x, y)u(y)d�y +

Z

@D
G(x, y)@nu(y)d�y

<latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit><latexit sha1_base64="4j+d9+z5+VWtS2BeaIQJUvJoabA="></latexit>

= u(y⇤)� 1

4⇡

Z

@D

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)�u(y⇤)]d�y+

1

4⇡

Z

@D

1

|y⇤ � y � ✏`n⇤|
@nu(y)d�y

<latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit><latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit><latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit><latexit sha1_base64="dp+APKlANQA/WVkX/BI9qMUWJZs="></latexit>

Using                           and Gauss’s law:x = y⇤ � ✏`n⇤
<latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit><latexit sha1_base64="3cQbR8qqJ0o9VDwwXF2u1xlHQHQ=">AAACP3icbVDLTsJAFJ2iKOILdOlmApi4kbRsZGNC4sYlJvJIaCXTYQoTptNmZkpoGvZ+jVvd+hl+gTvj1p1T6ELAm0xycuaec+89bsioVKb5YeR2dvN7+4WD4uHR8clpqXzWlUEkMOnggAWi7yJJGOWko6hipB8KgnyXkZ47vUv/ezMiJA34o4pD4vhozKlHMVKaGpYqtTm8jZ9sJBW8hjYJJWUB14AxyIcpXRuWqmbdXBbcBlYGqiCr9rBs5O1RgCOfcIUZknJgmaFyEiQUxYwsinYkSYjwFI3JQEOOfCKdZHnMAl5qZgS9QOjHFVyyfxUJ8qWMfVd3+khN5JrbaEZDmfnNV4ab2lT0rzZSXtNJKA8jRTheLeJFDKoApsnBERUEKxZrgLCg+haIJ0ggrHS+a1OyyTo4azOmbdBt1C2zbj00qq1mFmEBXIAKuAIWuAEtcA/aoAMweAYv4BW8Ge/Gp/FlfK9ac0amOQdrZfz8Aqt0rtU=</latexit>

Z

@D
@nyG(x, y)d�y =

8
><

>:

0 x 2 R3 \ D̄
� 1

2 x 2 @D

�1 x 2 D
<latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit><latexit sha1_base64="R0o+VikgJliaR7mzEitVRBAozPA="></latexit>
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Interior Dirichlet Laplace problem

local analysis of each layer potential about      when
<latexit sha1_base64="nDvLYJfBKIXgYjsztwgg8tv/My0="></latexit>

y⇤
<latexit sha1_base64="G/jIb0G9srCFeuLW5xzWx5oL1OI="></latexit>

" ! 0+

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the Laplace double-layer potential:

� 1

4⇡

Z

B�

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)� u(y⇤)]d�y

<latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the Laplace double-layer potential:

1) Parameterization             with   
with      corresponding to the north pole y⇤

<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

y(s, t)
<latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit>

(s, t) 2 [0,⇡]⇥ [�⇡,⇡]
<latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit>

� 1

4⇡

Z

B�

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)� u(y⇤)]d�y

<latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the Laplace double-layer potential:

1) Parameterization             with   
with      corresponding to the north pole y⇤

<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

y(s, t)
<latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit>

(s, t) 2 [0,⇡]⇥ [�⇡,⇡]
<latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit>

� 1

4⇡

Z

B�

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)� u(y⇤)]d�y

<latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit>

� 1

4⇡

Z ⇡

�⇡

Z �

0

ñ(s, t) · (y(0, ·)� y(s, t)� ✏`n⇤)

|(y(0, ·)� y(s, t)� ✏`n⇤|3
J(s, t)[ũ(s, t)�ũ(0, ·)]sin(s)dsdt

<latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit>

J(s, t) = |ys(s,t)⇥yt(s,t)|
sin(s)

<latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the Laplace double-layer potential:

1) Parameterization             with   
with      corresponding to the north pole y⇤

<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

y(s, t)
<latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit>

(s, t) 2 [0,⇡]⇥ [�⇡,⇡]
<latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit>

� 1

4⇡

Z

B�

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)� u(y⇤)]d�y

<latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit>

� 1

4⇡

Z ⇡

�⇡

Z �

0

ñ(s, t) · (y(0, ·)� y(s, t)� ✏`n⇤)

|(y(0, ·)� y(s, t)� ✏`n⇤|3
J(s, t)[ũ(s, t)�ũ(0, ·)]sin(s)dsdt

<latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit>

2) Let              and expand abouts = ✏S
<latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit>

✏ = 0
<latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit>

J(s, t) = |ys(s,t)⇥yt(s,t)|
sin(s)

<latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the Laplace double-layer potential:

1) Parameterization             with   
with      corresponding to the north pole y⇤

<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

y(s, t)
<latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit>

(s, t) 2 [0,⇡]⇥ [�⇡,⇡]
<latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit>

� 1

4⇡

Z

B�

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)� u(y⇤)]d�y

<latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit>

� 1

4⇡

Z ⇡

�⇡

Z �

0

ñ(s, t) · (y(0, ·)� y(s, t)� ✏`n⇤)

|(y(0, ·)� y(s, t)� ✏`n⇤|3
J(s, t)[ũ(s, t)�ũ(0, ·)]sin(s)dsdt

<latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit>

2) Let              and expand abouts = ✏S
<latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit>

✏ = 0
<latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit>
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Z �/✏

0

✓
`J(0, ·)S

(S2|ys(0, ·)|2 + `2)3/2
+O(✏)

◆
1

2⇡

Z ⇡

�⇡
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<latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit><latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit><latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit><latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit>

J(s, t) = |ys(s,t)⇥yt(s,t)|
sin(s)

<latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit>

12



/14

Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the Laplace double-layer potential:

1) Parameterization             with   
with      corresponding to the north pole y⇤

<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

y(s, t)
<latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit><latexit sha1_base64="ccMUUoQiY3BrM9qpzUo3TBCvh7g=">AAACI3icbVBNTwIxEG1RFPEL9OhlI5hgYsguFzmSePGIiXwksCHdboGGbnfTzhI3G/6EV736a7wZLx78LxbYg6CTNHl5nfdm5nmR4Bps+wvndnbze/uFg+Lh0fHJaal81tVhrCjr0FCEqu8RzQSXrAMcBOtHipHAE6znze6W/705U5qH8hGSiLkBmUg+5pSAofrVpKZv4Lo6KlXsur0q6y9wMlBBWbVHZZwf+iGNAyaBCqL1wLEjcFOigFPBFsVhrFlE6IxM2MBASQKm3XS18MK6MoxvjUNlngRrxf5WpCTQOgk80xkQmOoNN3/OI535Pa0Nt7VL0b/aGMZNN+UyioFJul5kHAsLQmuZjuVzxSiIxABCFTe3WHRKFKFgMtyYkk02wTnbMf0F3UbdsevOQ6PSamYRFtAFukQ15KBb1EL3qI06iCKBntELesVv+B1/4M91aw5nmnO0Ufj7B1tGpCA=</latexit>

(s, t) 2 [0,⇡]⇥ [�⇡,⇡]
<latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit><latexit sha1_base64="h37CiqN59t8/XSmw+y3WB1/k87w="></latexit>

� 1

4⇡

Z

B�

ny · (y⇤ � y � ✏`n⇤)

|y⇤ � y � ✏`n⇤|3
[u(y)� u(y⇤)]d�y

<latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit><latexit sha1_base64="N8J8a88vux3FM9O8sRpm3t3XWXo="></latexit>

� 1

4⇡

Z ⇡

�⇡

Z �

0

ñ(s, t) · (y(0, ·)� y(s, t)� ✏`n⇤)

|(y(0, ·)� y(s, t)� ✏`n⇤|3
J(s, t)[ũ(s, t)�ũ(0, ·)]sin(s)dsdt

<latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit><latexit sha1_base64="8waJ3Zfx4GqFBaxQNdpCj1crSvY=">AAADfnicjVJNbxMxEPV2KZTy1cKRi0UKSqQk7BYkcizigjgVibSVsmlwbCe16vUu9mzVlevfx2/gR3CFK94PRNMgwUhePc+8mXmenXkuhYEo+hZshLc2b9/Zurt97/6Dh492dh8fmazQlI9pJjN9MieGS6H4GARIfpJrTtK55Mfz83dV/PiCayMy9QnKnE9TslRiISgB75rtBp/3EiZMLklpoJQcD3Cy0ITa2NnXOMmFS4SCmR 3U+NRWX9y4ouoK/BJqFVZz5mzCuATiPOVPINNELbmP1XUTEJJxq1zX9KGHE8oywN2yG/Ub3BuUTcR35LkRMlMeSInVLCEGes5e/T/76vSVwx9qhsOTa5refilISrQfmvutqHCtpMG/eVG/6Y6neG0CRijcNb4fM5gB3pvtdKJhVBteB3ELOqi1Q/9PNhOW0SLlCqgkxkziKIepJRoEldxtJ4XhOaHnZMknHiqScjO1tQaHn3sPw4tM+6MA197rGZakxpTp3DNTAmdmpRq7ELlp6102BW/mVkl/zS1gMZpaofICuKKNkEUhMWS4WjzMhOYUZOkBoVr4t2B6RvxKgF/PlS5tZz+4+OaY1sHR/jCOhvHH/c7BqB3hFnqKnqEuitEbdIDeo0M0RjT4GnwPfgQ/QxS+CAfhy4a6EbQ5T9CKhaNf+dIihA==</latexit>

2) Let              and expand abouts = ✏S
<latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit><latexit sha1_base64="Xklo0vpXMankvbvWP29d8+/IZRU=">AAACLnicbVDLTgIxFO2oKOILdOmmEUxckRk2sjEhceMSozwSmJBOpwMNnbZpOyiZ8CludevXmLgwbv0MC8xCwJs0OTm959x7TyAZ1cZ1P52t7Z3c7l5+v3BweHR8UiydtrVIFCYtLJhQ3QBpwignLUMNI12pCIoDRjrB+Hb+35kQpangj2YqiR+jIacRxchYalAsVTS8gX0iNWWCwwdYGRTLbtVdFNwEXgbKIKvmoOTk+qHASUy4wQxp3fNcafwUKUMxI7NCP9FEIjxGQ9KzkKOYaD9d7D6Dl5YJYSSUfdzABftXkaJY62kc2M4YmZFecQsnVOrM73lpuK6di/7VJiaq+ynlMjGE4+UiUcKgEXAeFAypItiwqQUIK2pvgXiEFMLGxrkyJZtsg/PWY9oE7VrVc6vefa3cqGcR5sE5uABXwAPXoAHuQBO0AAZP4AW8gjfn3flwvpzvZeuWk2nOwEo5P79q5aen</latexit>

✏ = 0
<latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit><latexit sha1_base64="4LTPYBZKTLwQ1cGBMxiBpprzHYM=">AAACLHicbVDLTgIxFO2gKOID0KWbRjBxRWbYyMaExI1LTOSRwIR0Oh1o6LRN2yGSCV/iVrd+jRtj3PodFpiFgDdpcnJ6z7n3nkAyqo3rfjq5vf38wWHhqHh8cnpWKlfOu1okCpMOFkyofoA0YZSTjqGGkb5UBMUBI71ger/8782I0lTwJzOXxI/RmNOIYmQsNSqXakMiNWWCQ3gH3dqoXHXr7qrgLvAyUAVZtUcVJz8MBU5iwg1mSOuB50rjp0gZihlZFIeJJhLhKRqTgYUcxUT76WrzBby2TAgjoezjBq7Yv4oUxVrP48B2xshM9IZbOKNSZ37Pa8Nt7VL0rzYxUdNPKZeJIRyvF4kSBo2Ay5hgSBXBhs0tQFhRewvEE6QQNjbMjSnZZBuctx3TLug26p5b9x4b1VYzi7AALsEVuAEeuAUt8ADaoAMwSMALeAVvzrvz4Xw53+vWnJNpLsBGOT+/4b6m3Q==</latexit>

= �
✏`J(0,·)

8|ys(0,·)|3�S ũ(0, ·) +O(✏2)
<latexit sha1_base64="q6cGnP9Jnau+nX9v6ibO+AzukfM="></latexit><latexit sha1_base64="q6cGnP9Jnau+nX9v6ibO+AzukfM="></latexit><latexit sha1_base64="q6cGnP9Jnau+nX9v6ibO+AzukfM="></latexit><latexit sha1_base64="q6cGnP9Jnau+nX9v6ibO+AzukfM="></latexit>

1

2

Z �/✏

0

✓
`J(0, ·)S

(S2|ys(0, ·)|2 + `2)3/2
+O(✏)

◆
1

2⇡

Z ⇡

�⇡
ũ(✏S, t)� ũ(0, ·)dt

�
dS

<latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit><latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit><latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit><latexit sha1_base64="CBGAn46eJZv8iBejnPxcIAaQ0p8="></latexit>

J(s, t) = |ys(s,t)⇥yt(s,t)|
sin(s)

<latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit><latexit sha1_base64="wy1NdJBt4yUPiKvkkkDtwQdZrVA="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:
1

4⇡

Z

B�

1

|y⇤ � y � ✏`n⇤|
@nu(y)d�y

<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:

Steps 1) - 2)

= �
J(0,·)

2|ys(0,·)|@nũ(0, ·) +O(✏)
<latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit>

1

4⇡

Z

B�

1

|y⇤ � y � ✏`n⇤|
@nu(y)d�y

<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>

1

2

Z �/✏

0

✓
J(0, ·)✏S

(S2|ys(0, ·)|2 + `2)1/2
+O(✏2)

◆
@nũ(0, ·)dS

<latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:

Steps 1) - 2)

= �
J(0,·)

2|ys(0,·)|@nũ(0, ·) +O(✏)
<latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit>

1

4⇡

Z

B�

1

|y⇤ � y � ✏`n⇤|
@nu(y)d�y

<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>

From the local analysis:

1

2

Z �/✏

0

✓
J(0, ·)✏S

(S2|ys(0, ·)|2 + `2)1/2
+O(✏2)

◆
@nũ(0, ·)dS

<latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:

Steps 1) - 2)

= �
J(0,·)

2|ys(0,·)|@nũ(0, ·) +O(✏)
<latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit>

1

4⇡

Z

B�

1

|y⇤ � y � ✏`n⇤|
@nu(y)d�y

<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>

From the local analysis:

The kernels are azimuthally invariant about      as y⇤
<latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit>

✏ ! 0
<latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit>

1

2

Z �/✏

0

✓
J(0, ·)✏S

(S2|ys(0, ·)|2 + `2)1/2
+O(✏2)

◆
@nũ(0, ·)dS

<latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:

Steps 1) - 2)

= �
J(0,·)

2|ys(0,·)|@nũ(0, ·) +O(✏)
<latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit>
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<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>

From the local analysis:

The kernels are azimuthally invariant about      as y⇤
<latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit>

✏ ! 0
<latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit>

A rotated spherical coordinate system enhances the asymptotic behavior of the kernels

1

2

Z �/✏

0

✓
J(0, ·)✏S

(S2|ys(0, ·)|2 + `2)1/2
+O(✏2)

◆
@nũ(0, ·)dS

<latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:

Steps 1) - 2)

= �
J(0,·)

2|ys(0,·)|@nũ(0, ·) +O(✏)
<latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit>
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<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>

From the local analysis:

The kernels are azimuthally invariant about      as y⇤
<latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit>

✏ ! 0
<latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit>

A rotated spherical coordinate system enhances the asymptotic behavior of the kernels

Explicit use of the spherical Jacobian            results in smoother integrands       sin(s)
<latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit><latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit><latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit><latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit>

1

2

Z �/✏

0

✓
J(0, ·)✏S

(S2|ys(0, ·)|2 + `2)1/2
+O(✏2)

◆
@nũ(0, ·)dS

<latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit>
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Close evaluation in 3D

@D

✏`
<latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit><latexit sha1_base64="lXWe5vhBstM4K8WBWyAws89x6QM=">AAACLXicbVBNT8JAEN2iKOIX6NHLRjDxRFouciTx4hET+UhoQ7bbKWzYbpvdLZE0/BOvevXXeDAxXv0bLtCDgJNs8vJ23puZ5yecKW3bn1Zhb794cFg6Kh+fnJ6dV6oXPRWnkkKXxjyWA58o4ExAVzPNYZBIIJHPoe9P75f//RlIxWLxpOcJeBEZCxYySrShRpVK3YVEMR4L7ALnuD6q1OyGvSq8C5wc1FBenVHVKrpBTNMIhKacKDV07ER7GZGaUQ6LspsqSAidkjEMDRQkAuVlq9UX+MYwAQ5jaZ7QeMX+VWQkUmoe+aYzInqiNtyCGUtU7ve8NtzWLkX/alMdtryMiSTVIOh6kTDlWMd4mRMOmASq+dwAQiUzt2A6IZJQbdLcmJJPNsE52zHtgl6z4dgN57FZa7fyCEvoCl2jW+SgO9RGD6iDuoiiGXpBr+jNerc+rC/re91asHLNJdoo6+cX216n8w==</latexit>

n⇤<latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit><latexit sha1_base64="nhMs7ZkDsNemLHB8b6vb4ue95jI=">AAACJHicbVBNTwIxEJ2qKOIX6NFLI5h4Irtc5EjixSMm8mFgQ7rdLjR0u5u2SySEX+FVr/4ab8aDF3+LBfYg4CRNXl7nvZl5fiK4No7zjXZ293L7B/nDwtHxyelZsXTe1nGqKGvRWMSq6xPNBJesZbgRrJsoRiJfsI4/vlv8dyZMaR7LRzNNmBeRoeQhp8RY6qkiB32iDa4MimWn6iwLbwM3A2XIqjkooVw/iGkaMWmoIFr3XCcx3owow6lg80I/1SwhdEyGrGehJBHT3my58RxfWybAYazskwYv2b+KGYm0nka+7YyIGek1t2DCE535Pa8MN7UL0b/a1IR1b8Zlkhom6WqRMBXYxHgRDw64YtSIqQWEKm5vwXREFKHGhrg2JZtsg3M3Y9oG7VrVdaruQ63cqGcR5uESruAGXLiFBtxDE1pAIYIXeIU39I4+0Cf6WrXuoExzAWuFfn4Bue2k3g==</latexit>

x
<latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit><latexit sha1_base64="FvYKmU+k6ORe+A5qsIkzBKB5pDg=">AAACHnicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0eM8pHAhnS7XWjodjdtl0A2/ASvevXXeDNe9d9YYA8CTtLk5XXem5nnxZwpbds/Vm5vP39wWDgqHp+cnp2XyhcdFSWS0DaJeCR7HlaUM0HbmmlOe7GkOPQ47XqT++V/d0qlYpF41vOYuiEeCRYwgrWhnqqz6rBUsWv2qtAucDJQgaxaw7KVH/gRSUIqNOFYqb5jx9pNsdSMcLooDhJFY0wmeET7BgocUuWmq10X6MYwPgoiaZ7QaMX+VaQ4VGoeeqYzxHqsNtz8KYtV5jdbG25rl6J/tYkOGm7KRJxoKsh6kSDhSEdoGQzymaRE87kBmEhmbkFkjCUm2sS3MSWbbIJztmPaBZ16zbFrzmO90mxkERbgCq7hFhy4gyY8QAvaQGAEL/AKb9a79WF9Wl/r1pyVaS5ho6zvXzSmook=</latexit>

�u = 0

B�
<latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit><latexit sha1_base64="R1E3un5bycTG/2sxspDQtv5OerA=">AAACOHicbVC7TgJBFJ1FUcQXaEmzEUysyC6NlEQbS0zkkQAhs7MXmDD7yMxdAtlQ+DW22vondnbG1i9wWLYQ8CSTnJy559yZ44SCK7SsDyOzt589OMwd5Y9PTs/OC8WLtgoiyaDFAhHIrkMVCO5DCzkK6IYSqOcI6DjT+9V9ZwZS8cB/wkUIA4+OfT7ijKKWhoVSpY8wxyQoluAu47th3wWBdFkZFspW1Upg7hI7JWWSojksGtm+G7DIAx+ZoEr1bCvEQUwlciZgme9HCkLKpnQMPU196oEaxMnypXmtFdccBVIfH81E/euIqafUwnP0pEdxojbS3BkPVZo3Xwdue1emf70RjuqDmPthhOCz9UNGkTAxMFeVmS6XwFAsNKFMcv0Xk02opAx1sRtb0s26OHu7pl3SrlVtq2o/1sqNelphjpTIFbkhNrklDfJAmqRFGHkmL+SVvBnvxqfxZXyvRzNG6rkkGzB+fgHjYq2k</latexit>

y⇤
<latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="w3u7VRuhbuj7+3piy7uC4itGu1E=">AAACDXicbVC9TsMwGPxSKJRSoJ1ZLCokpiphgRGJhbFI9Edqo8pxnNaq40T2l4oq6guwsvI0bIgn4G1w0wy05SRLp7Pvvs8XpFIYdN0fp3JwWD06rp3UTxv1s/OLZqNvkkwz3mOJTPQwoIZLoXgPBUo+TDWncSD5IJg/ru8HC66NSNQLLlPux3SqRCQYRSt1J82223ELkH3ilaQNJSYtpzoOE5bFXCGT1JiR56bo51SjYJKv6uPM8JSyOZ3ykaWKxtz4ebHnilxbJSRRou1RSAr1ryOnsTHLOLAvY4ozs5UWLkRqyrzXTeCud23615thdO/nQqUZcsU2i0SZJJiQdSkkFJozlEtLKNPC/oWwGdWUoa1ua0o52fbm7ba0T/q3Hc/teM8u1OASruAGPLiDB3iCLvSAQQhv8O58OJ/O16bfilMW3YItON+/iaufQQ==</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="v24BzJbhdA6c013EslNgofNqy2A=">AAACGXicbVDNTgIxGPwWRRFRwauXRjDxRHa96NHEi0dM5MfASrrdLjS03U3bJZINT+FVrz6NN+PBt7HAHgScpMlk2pnv6wQJZ9q47o9T2Nkt7u2XDsqHlaPjk2qt0tFxqghtk5jHqhdgTTmTtG2Y4bSXKIpFwGk3mNwt7rtTqjSL5aOZJdQXeCRZxAg2VnpqzJ4HWBvUGFbrbtNdAm0TLyd1yNEa1pziIIxJKqg0hGOt+56bGD/DyjDC6bw8SDVNMJngEe1bKrGg2s+WG8/RhVVCFMXKHmnQUv3ryLDQeiYC+1JgM9ZraeGUJTrPe1kFbnoXpn+9qYlu/IzJJDVUktUiUcqRidGiHhQyRYnhM0swUcz+BZExVpgYW+LalHyyLc7brGmbdK6antv0HlwowRmcwyV4cA23cA8taAMBAa/wBu/Oh/PpfK0qLjh516ewBuf7F7Yho2U=</latexit><latexit sha1_base64="ARrjhkBuntpkUOGcwP3MqMdhGJk=">AAACJHicbVDLTgIxFG1VFPEFunTTCCauyIwbWZK4cYmJPAyMpNPpQEPbmbQd4mTCV7jVrV/jzrhw47dYYBYC3qTJyek95957/JgzbRznG25t7xR294r7pYPDo+OTcuW0o6NEEdomEY9Uz8eaciZp2zDDaS9WFAuf064/uZ3/d6dUaRbJB5PG1BN4JFnICDaWeqylTwOsDaoNy1Wn7iwKbQI3B1WQV2tYgYVBEJFEUGkIx1r3XSc2XoaVYYTTWWmQaBpjMsEj2rdQYkG1ly02nqFLywQojJR90qAF+1eRYaF1KnzbKbAZ6xW3YMpinfs9Lw3XtXPRv9rEhA0vYzJODJVkuUiYcGQiNI8HBUxRYnhqASaK2VsQGWOFibEhrkzJJ9vg3PWYNkHnuu46dffeqTYbeYRFcA4uwBVwwQ1ogjvQAm1AgAAv4BW8wXf4AT/h17J1C+aaM7BS8OcXysSk5g==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit><latexit sha1_base64="/Xm9/GmI7KA38wsbak9T9mfqGAY=">AAACJHicbVDLTgIxFG1RFPEFunTTCCauyAwbWZK4cYmJPAyMpNMp0NB2Jm2HOJnwFW5169e4My7c+C0WmIWAN2lycnrPufceP+JMG8f5hrmd3fzefuGgeHh0fHJaKp91dBgrQtsk5KHq+VhTziRtG2Y47UWKYuFz2vWnt4v/7owqzUL5YJKIegKPJRsxgo2lHqvJ0wBrg6rDUsWpOctC28DNQAVk1RqWYX4QhCQWVBrCsdZ914mMl2JlGOF0XhzEmkaYTPGY9i2UWFDtpcuN5+jKMgEahco+adCS/atIsdA6Eb7tFNhM9JpbMGORzvyeV4ab2oXoX21sRg0vZTKKDZVktcgo5siEaBEPCpiixPDEAkwUs7cgMsEKE2NDXJuSTbbBuZsxbYNOveY6Nfe+Xmk2sggL4AJcgmvgghvQBHegBdqAAAFewCt4g+/wA37Cr1VrDmaac7BW8OcXy2Sk6A==</latexit>

Local Analysis of the single-layer potential:

Steps 1) - 2)

= �
J(0,·)

2|ys(0,·)|@nũ(0, ·) +O(✏)
<latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit><latexit sha1_base64="eogNTyhCSztBQiXzrfDG4J/Qck0="></latexit>
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<latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit><latexit sha1_base64="BUVUSedYtXaQNbrFQhu1j88/XQk="></latexit>

From the local analysis:

The kernels are azimuthally invariant about      as y⇤
<latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit>

✏ ! 0
<latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit><latexit sha1_base64="JxORV9Of36SHLoru36lKHtrDC5Q=">AAACL3icbVDLTgIxFO2gKOILcOmmEUxckRk2siRx4xITeSTMhHQ6BRo6bdN2CGTCr7jVrV9j3Bi3/oUFZiHgTZqcnN5z7r0nlIxq47qfTu7gMH90XDgpnp6dX1yWypWuFonCpIMFE6ofIk0Y5aRjqGGkLxVBcchIL5w+rP57M6I0FfzZLCQJYjTmdEQxMpYalio16BOpKRMc+kZAF9aGpapbd9cF94GXgSrIqj0sO3k/EjiJCTeYIa0HnitNkCJlKGZkWfQTTSTCUzQmAws5iokO0vXyS3hrmQiOhLKPG7hm/ypSFGu9iEPbGSMz0Vtu0YxKnfnNN4a72pXoX21iRs0gpVwmhnC8WWSUMGhTWCUFI6oINmxhAcKK2lsgniCFsLF5bk3JJtvgvN2Y9kG3UffcuvfUqLaaWYQFcA1uwB3wwD1ogUfQBh2AwRy8gFfw5rw7H86X871pzTmZ5gpslfPzC1MTqB0=</latexit>

A rotated spherical coordinate system enhances the asymptotic behavior of the kernels

Explicit use of the spherical Jacobian            results in smoother integrands       sin(s)
<latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit><latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit><latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit><latexit sha1_base64="eIDEkI4N1BsfLO8NmTZW2PYvy/M=">AAACOHicbVC7TsMwFHWA8iivAmMXixapLFXCQkckFkaQ6ENqq8pxbouF40T2DWoVZeBrWGHlT9jYECtfgNtmoC1HsnR0fM+59vFjKQy67oeztr5R2Nza3inu7u0fHJaOjlsmSjSHJo9kpDs+MyCFgiYKlNCJNbDQl9D2H6+n9+0n0EZE6h4nMfRDNlJiKDhDKw1K5SrtIYxxlpRqCLK0Z4SqmfOsOihV3Lo7A10lXk4qJMft4Mgp9IKIJyEo5JIZ0/XcGPsp0yi4hKzYSwzEjD+yEXQtVSwE009nuzN6ZpWADiNtj0I6U/86UhYaMwl9OxkyfDALacGTiE2eN54HLnunpn+9CQ4b/VSoOEFQfP6QYSIpRnRaGQ2EBo5yYgnjWti/UP7ANONoi13Ykm+2xXnLNa2S1kXdc+ve3UXlqpFXuE3K5JTUiEcuyRW5IbekSTh5Ji/klbw5786n8+V8z0fXnNxzQhbg/PwCBbutJw==</latexit>

Using the three above guidelines, how to proceed numerically ?

1

2

Z �/✏

0

✓
J(0, ·)✏S

(S2|ys(0, ·)|2 + `2)1/2
+O(✏2)

◆
@nũ(0, ·)dS

<latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit><latexit sha1_base64="ubdQv8jFJ3xu6mXEMLd8rwt2gEk="></latexit>
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Numerical Method
Given a representation

u(y⇤; ✏) =

Z ⇡

�⇡

Z ⇡

0
F (s, t)sin(s)dsdt

<latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit>
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Numerical Method
Given a representation

u(y⇤; ✏) =

Z ⇡

�⇡

Z ⇡

0
F (s, t)sin(s)dsdt

<latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit>

1) Rotated spherical coordinate system 
 
 

2) N-point Gauss Legendre
     with weights

3) 2N Periodic Trapezoid rule

zi 2 (�1, 1), i = 1, . . . , N
<latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit>

wi
<latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit>

tj = �⇡ + ⇡ j�1
N , j = 1, . . . , 2N

<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>

Atkinson (1982), Gimbutas, Veerapaneni (2013)
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Numerical Method
Given a representation

u(y⇤; ✏) =

Z ⇡

�⇡

Z ⇡

0
F (s, t)sin(s)dsdt

<latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit>

si = ⇡ zi+1
2

<latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit>

1) Rotated spherical coordinate system 
 
 

2) N-point Gauss Legendre
     with weights

3) 2N Periodic Trapezoid rule

zi 2 (�1, 1), i = 1, . . . , N
<latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit>

wi
<latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit>

tj = �⇡ + ⇡ j�1
N , j = 1, . . . , 2N

<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>

Atkinson (1982), Gimbutas, Veerapaneni (2013)
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Numerical Method
Given a representation

uN (y⇤; ✏) =
⇡

8N

NX

i=1

2NX

j=1

wisin(si)F (si, tj)

<latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit>

u(y⇤; ✏) =

Z ⇡

�⇡

Z ⇡

0
F (s, t)sin(s)dsdt

<latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit><latexit sha1_base64="Me+39/duTQwP+6biX58npLm1Tfk="></latexit>

si = ⇡ zi+1
2

<latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit>

1) Rotated spherical coordinate system 
 
 

2) N-point Gauss Legendre
     with weights

3) 2N Periodic Trapezoid rule

zi 2 (�1, 1), i = 1, . . . , N
<latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit><latexit sha1_base64="ItU5RZqvXV5oKXFrKLWrMC11h0o=">AAACDHicbVDLSgMxFM3UV62vqks3wY5QYSyTbuxGKLhxJRXsA9qhZNJMG5rJDElGqEM/wI2/4saFIm79AHf+jWk7C60eCBzOOZebe/yYM6Vd98vKrayurW/kNwtb2zu7e8X9g5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/fHlzG/fUalYJG71JKZeiIeCBYxgbaR+sWTf9xnsMQHLZ8hBp7YDbQYvIHJgbxBp5cBr26TcijsH/EtQRkogQ6Nf/DSzJAmp0IRjpbrIjbWXYqkZ4XRa6CWKxpiM8ZB2DRU4pMpL58dM4YlRBjCIpHlCw7n6cyLFoVKT0DfJEOuRWvZm4n9eN9FBzUuZiBNNBVksChIOdQRnzcABk5RoPjEEE8nMXyEZYYmJNv0VTAlo+eS/pFWtILeCbqqlei2rIw+OwDEoAwTOQR1cgQZoAgIewBN4Aa/Wo/VsvVnvi2jOymYOwS9YH99TcZat</latexit>

wi
<latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit><latexit sha1_base64="mdSC4RIXdJWG6LRE0Efn19OQdyc=">AAAB7HicbVA9TwJBEJ3DL8Qv1NJmI5hYkTsaKUlsLDGRjwQuZG+Zgw17e5fdPQ258BtsLDTG1h9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8H0duF3H1FpHssHM0vQj+hY8pAzaqzUrj4NeXVYrrg1dwmySbycVCBHa1j+GoxilkYoDRNU677nJsbPqDKcCZyXBqnGhLIpHWPfUkkj1H62PHZOrqwyImGsbElDlurviYxGWs+iwHZG1Ez0urcQ//P6qQkbfsZlkhqUbLUoTAUxMVl8TkZcITNiZgllittbCZtQRZmx+ZRsCN76y5ukU695bs27r1eajTyOIlzAJVyDBzfQhDtoQRsYcHiGV3hzpPPivDsfq9aCk8+cwx84nz8UOI4n</latexit>

tj = �⇡ + ⇡ j�1
N , j = 1, . . . , 2N

<latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit><latexit sha1_base64="UkDFBINLQTAsDXgGTz/4jP5MfYw="></latexit>

Atkinson (1982), Gimbutas, Veerapaneni (2013)
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Other Quadrature Rules

si = cos�1(zi)
<latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit>

Atkinson (1982)Product Gaussian Quadrature rule 

Johnston, Elliott (2005)SINH rule

Iri et al. (1987)IMT rule

uN (y⇤; ✏) =
⇡

N

NX

i=1

2NX

j=1

wiF (si, tj)

<latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit>
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Other Quadrature Rules

uN (y⇤; ✏) =
⇡

8N

NX

i=1

2NX

j=1

wisin(si)F (si, tj)

<latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit>

si = ⇡ zi+1
2

<latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit>

is a modification of the PGQ

si = cos�1(zi)
<latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit>

Atkinson (1982)Product Gaussian Quadrature rule 

Johnston, Elliott (2005)SINH rule

Iri et al. (1987)IMT rule

uN (y⇤; ✏) =
⇡

N

NX

i=1

2NX

j=1

wiF (si, tj)

<latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit>
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Other Quadrature Rules

uN (y⇤; ✏) =
⇡

8N

NX

i=1

2NX

j=1

wisin(si)F (si, tj)

<latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit><latexit sha1_base64="vjc+UtZs1HkNn5ZxO65wQKVcDW0="></latexit>

si = ⇡ zi+1
2

<latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit><latexit sha1_base64="WweHWwwByevyVRvssJQ/8cU1FLw=">AAACFXicbVDLSsNAFJ34tr6qLt0MVkFQStKN3QiCG5cV7AOaECbTGx2cPJi5EWvIT7jxV9y4UMSt4M6/cdpmodUDFw7n3Dtz7wlSKTTa9pc1Mzs3v7C4tFxZWV1b36hubnV0kikObZ7IRPUCpkGKGNooUEIvVcCiQEI3uDkb+d1bUFok8SUOU/AidhWLUHCGRvKrR3vaF5SeUBfhDsfv5QoGRe6mwg0V4/m9Lw6dIm8UxZ5frdl1ewz6lzglqZESLb/66Q4SnkUQI5dM675jp+jlTKHgEoqKm2lIGb9hV9A3NGYRaC8fb1HQfaMMaJgoUzHSsfpzImeR1sMoMJ0Rw2s97Y3E/7x+hmHTy0WcZggxn3wUZpJiQkcR0YFQwFEODWFcCbMr5dfMZIEmyIoJwZk++S/pNOqOXXcuGrXTZhnHEtkhu+SAOOSYnJJz0iJtwskDeSIv5NV6tJ6tN+t90jpjlTPb5Besj28wvZ7P</latexit>

is a modification of the PGQ

The quadrature clusters points near y⇤
<latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit>

The integrand is smoother at y⇤
<latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit><latexit sha1_base64="0aDuoIr5cgAZiqhsQlpv7iPf31Q=">AAACJXicbVBNTwIxEJ1FUcQv0KOXRjDxRHa5yJHEi0dM5CPCSrrdAg3d7qbtEjcb/oVXvfprvBkTT/4VC+xBwEmavLzOezPzvIgzpW3728rt7Ob39gsHxcOj45PTUvmso8JYEtomIQ9lz8OKciZoWzPNaS+SFAcep11verv4786oVCwUDzqJqBvgsWAjRrA21GMVJU8DrDSqDksVu2YvC20DJwMVyKo1LFv5gR+SOKBCE46V6jt2pN0US80Ip/PiIFY0wmSKx7RvoMABVW66XHmOrgzjo1EozRMaLdm/ihQHSiWBZzoDrCdqzc2fsUhlfs8rw03tQvSvNtajhpsyEcWaCrJaZBRzpEO0yAf5TFKieWIAJpKZWxCZYImJNimuTckmm+CczZi2Qadec+yac1+vNBtZhAW4gEu4BgduoAl30II2EBDwAq/wZr1bH9an9bVqzVmZ5hzWyvr5BSi/pRI=</latexit>

si = cos�1(zi)
<latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit><latexit sha1_base64="qkkwD7+U3VKaIOesaFwuiZ8bri8="></latexit>

Atkinson (1982)Product Gaussian Quadrature rule 

Johnston, Elliott (2005)SINH rule

Iri et al. (1987)IMT rule

uN (y⇤; ✏) =
⇡

N

NX

i=1

2NX

j=1

wiF (si, tj)

<latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit><latexit sha1_base64="eF0qNrwrJHT6MdatEWrhqI3Vucc="></latexit>
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Numerical Results

Peanut shape with N = 128

Exact solution: uex(x1, x2, x3) = ex3(sin x1 + sin x2)

u(x) = �
Z

@D
@nyG(x, y)uex(y)d�y +

Z

@D
G(x, y)@nuex(y)d�y

<latexit sha1_base64="aWsHNTMyF/K/I0C//Vu4zaux8Ps="></latexit><latexit sha1_base64="aWsHNTMyF/K/I0C//Vu4zaux8Ps="></latexit><latexit sha1_base64="aWsHNTMyF/K/I0C//Vu4zaux8Ps="></latexit><latexit sha1_base64="aWsHNTMyF/K/I0C//Vu4zaux8Ps="></latexit>
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Extension to O(ϵ2)
Peanut shape with N = 100 Exact solution: uex(x1, x2, x3) = ex3(sin x1 + sin x2)

Use asymptotic approximation of the single-layer potential
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Extension to O(ϵ2)
Peanut shape with N = 100 Exact solution: uex(x1, x2, x3) = ex3(sin x1 + sin x2)

Use asymptotic approximation of the single-layer potential
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Effect of curvature
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✤ The close evaluation problem

✤ Quadrature based on asymptotic methods 

✤ Modified representations

✤ Conclusion

Outline
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Modified representations
Previously we made use of Gauss’ law to help attenuate the nearly singular behavior.
Z

@D
@nG(x, y)[u(y)� u(y⇤)]d�y + u(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit>
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Modified representations
Previously we made use of Gauss’ law to help attenuate the nearly singular behavior.

Straightforward subtraction

Z

@D
@nG(x, y)[u(y)� u(y⇤)]d�y + u(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit>

20



/14

Modified representations
Previously we made use of Gauss’ law to help attenuate the nearly singular behavior.

Straightforward subtraction

Only valid for Laplace’s double-layer potential

Z

@D
@nG(x, y)[u(y)� u(y⇤)]d�y + u(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit>
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Modified representations
Previously we made use of Gauss’ law to help attenuate the nearly singular behavior.

Straightforward subtraction

Only valid for Laplace’s double-layer potential

Can we have general identities ? Also applicable to other PDEs ?

Z

@D
@nG(x, y)[u(y)� u(y⇤)]d�y + u(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit>
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Modified representations
Previously we made use of Gauss’ law to help attenuate the nearly singular behavior.

Straightforward subtraction

Only valid for Laplace’s double-layer potential

Can we have general identities ? Also applicable to other PDEs ?

Z

@D
@nG(x, y)[u(y)� u(y⇤)]d�y + u(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit><latexit sha1_base64="feUut+SbvHm65wg4mhix/bEhEcw="></latexit>

Z

@D
@nyG(x, y)u(y)d�y�

Z

@D
G(x, y)@nu(y)d�y =

8
><

>:

�u(x) x 2 D

� 1
2u(x) x 2 D

0 x 2 R3 \ D̄
<latexit sha1_base64="wLvh0Ze0Npb1w3JDaoiuZHTG5U8="></latexit><latexit sha1_base64="wLvh0Ze0Npb1w3JDaoiuZHTG5U8="></latexit><latexit sha1_base64="wLvh0Ze0Npb1w3JDaoiuZHTG5U8="></latexit><latexit sha1_base64="wLvh0Ze0Npb1w3JDaoiuZHTG5U8="></latexit>

Representation formula gives us:

: fundamental solution (Laplace or Helmholtz) G
: solution (of Laplace or Helmholtz) in Du

<latexit sha1_base64="91tHoCqMg56t2IZkA2TSVjp8/UE=">AAACOHicbVDLTgIxFO2oKOILdMmmEUxckRk2ssS4cYmJPBKYkE6nQEPnYXuHQCaz8Gvc6tY/cefOuPULLMMsBDxJk5PTe85tjxMKrsA0P4yd3b3c/kH+sHB0fHJ6Viydd1QQScraNBCB7DlEMcF91gYOgvVCyYjnCNZ1pnfL++6MScUD/xEWIbM9Mvb5iFMCWhoWy9UBsDmkQfHtU0Q8InVUEkdJdVismDUzBd4mVkYqKENrWDJyAzegkcd8oIIo1bfMEOyYSOBUsKQwiBQLCZ2SMetr6hOPKTtOlyf4SisuHgVSHx9wqv51xMRTauE5etIjMFFrae6MhyrLm68CN71L07/eCEYNO+Z+GAHz6eoho0hgCPCyMuxyySiIhSaESq7/gumESEJBF7u2Jdusi7M2a9omnXrNMmvWQ73SbGQV5lEZXaJrZKEb1ET3qIXaiKJn9IJe0ZvxbnwaX8b3anTHyDwXaA3Gzy9Buq3b</latexit><latexit sha1_base64="91tHoCqMg56t2IZkA2TSVjp8/UE=">AAACOHicbVDLTgIxFO2oKOILdMmmEUxckRk2ssS4cYmJPBKYkE6nQEPnYXuHQCaz8Gvc6tY/cefOuPULLMMsBDxJk5PTe85tjxMKrsA0P4yd3b3c/kH+sHB0fHJ6Viydd1QQScraNBCB7DlEMcF91gYOgvVCyYjnCNZ1pnfL++6MScUD/xEWIbM9Mvb5iFMCWhoWy9UBsDmkQfHtU0Q8InVUEkdJdVismDUzBd4mVkYqKENrWDJyAzegkcd8oIIo1bfMEOyYSOBUsKQwiBQLCZ2SMetr6hOPKTtOlyf4SisuHgVSHx9wqv51xMRTauE5etIjMFFrae6MhyrLm68CN71L07/eCEYNO+Z+GAHz6eoho0hgCPCyMuxyySiIhSaESq7/gumESEJBF7u2Jdusi7M2a9omnXrNMmvWQ73SbGQV5lEZXaJrZKEb1ET3qIXaiKJn9IJe0ZvxbnwaX8b3anTHyDwXaA3Gzy9Buq3b</latexit><latexit sha1_base64="91tHoCqMg56t2IZkA2TSVjp8/UE=">AAACOHicbVDLTgIxFO2oKOILdMmmEUxckRk2ssS4cYmJPBKYkE6nQEPnYXuHQCaz8Gvc6tY/cefOuPULLMMsBDxJk5PTe85tjxMKrsA0P4yd3b3c/kH+sHB0fHJ6Viydd1QQScraNBCB7DlEMcF91gYOgvVCyYjnCNZ1pnfL++6MScUD/xEWIbM9Mvb5iFMCWhoWy9UBsDmkQfHtU0Q8InVUEkdJdVismDUzBd4mVkYqKENrWDJyAzegkcd8oIIo1bfMEOyYSOBUsKQwiBQLCZ2SMetr6hOPKTtOlyf4SisuHgVSHx9wqv51xMRTauE5etIjMFFrae6MhyrLm68CN71L07/eCEYNO+Z+GAHz6eoho0hgCPCyMuxyySiIhSaESq7/gumESEJBF7u2Jdusi7M2a9omnXrNMmvWQ73SbGQV5lEZXaJrZKEb1ET3qIXaiKJn9IJe0ZvxbnwaX8b3anTHyDwXaA3Gzy9Buq3b</latexit><latexit sha1_base64="91tHoCqMg56t2IZkA2TSVjp8/UE=">AAACOHicbVDLTgIxFO2oKOILdMmmEUxckRk2ssS4cYmJPBKYkE6nQEPnYXuHQCaz8Gvc6tY/cefOuPULLMMsBDxJk5PTe85tjxMKrsA0P4yd3b3c/kH+sHB0fHJ6Viydd1QQScraNBCB7DlEMcF91gYOgvVCyYjnCNZ1pnfL++6MScUD/xEWIbM9Mvb5iFMCWhoWy9UBsDmkQfHtU0Q8InVUEkdJdVismDUzBd4mVkYqKENrWDJyAzegkcd8oIIo1bfMEOyYSOBUsKQwiBQLCZ2SMetr6hOPKTtOlyf4SisuHgVSHx9wqv51xMRTauE5etIjMFFrae6MhyrLm68CN71L07/eCEYNO+Z+GAHz6eoho0hgCPCyMuxyySiIhSaESq7/gumESEJBF7u2Jdusi7M2a9omnXrNMmvWQ73SbGQV5lEZXaJrZKEb1ET3qIXaiKJn9IJe0ZvxbnwaX8b3anTHyDwXaA3Gzy9Buq3b</latexit>
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Modified representations
Z

@D
@nyG(x, y)usol(y)d�y�

Z

@D
G(x, y)@nu

sol(y)d�y =

8
><

>:

�usol(x) x 2 D

� 1
2u

sol(x) x 2 D

0 x 2 R3 \ D̄
<latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit>

: fundamental solution (Laplace or Helmholtz) G
: solution (of Laplace or Helmholtz) in Dusol

<latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit><latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit><latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit><latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit>
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Modified representations
Z

@D
@nyG(x, y)usol(y)d�y�

Z

@D
G(x, y)@nu

sol(y)d�y =

8
><

>:

�usol(x) x 2 D

� 1
2u

sol(x) x 2 D

0 x 2 R3 \ D̄
<latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit>

: fundamental solution (Laplace or Helmholtz) G
: solution (of Laplace or Helmholtz) in Dusol
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Given

One can modify the single-layer potential 
Z

@D
G(x, y)⇢(y)d�y

<latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit><latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit><latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit><latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit>Z

@D
G(x, y)⇢(y)[1� @nu

sol(y)]d�y +

Z

@D
G(x, y)⇢(y)@nu

sol(y)d�y
<latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit><latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit><latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit><latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit>

=

Z

@D
G(x, y)[⇢(y)� ⇢(y⇤)]@nu

sol(y)d�y + ⇢(y⇤)

Z

@D
G(x, y)@nu

sol(y)d�y
<latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit><latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit><latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit><latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit>

+⇢(y⇤)

Z

@D
@nG(x, y)usol(y)d�y � ⇢(y⇤)

Z

@D
@nG(x, y)usol(y)d�y

<latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit><latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit><latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit><latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit>

= �⇢(y⇤)

Z

@D
@nG(x, y)[usol(y)�usol(y⇤)]d�y+usol(y⇤)⇢(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit><latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit><latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit><latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit>
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Modified representations
Z

@D
@nyG(x, y)usol(y)d�y�

Z

@D
G(x, y)@nu

sol(y)d�y =

8
><

>:

�usol(x) x 2 D

� 1
2u

sol(x) x 2 D

0 x 2 R3 \ D̄
<latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit><latexit sha1_base64="9+yY22sMJoNjLJqjfTUYHvhkNtc="></latexit>

: fundamental solution (Laplace or Helmholtz) G
: solution (of Laplace or Helmholtz) in Dusol

<latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit><latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit><latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit><latexit sha1_base64="PNoYnTLX4dq/u06jto6r9d2wKbA=">AAACP3icbVA9TwJBEN1DUcQv0NLmAphYkTsaKUlsLDGRjwSQ7C0DbNj7yO4cgVyu99fYauvP8BfYGVs7l+MKASfZ5OXtvDczzwkEV2hZH0Zmbz97cJg7yh+fnJ6dF4oXbeWHkkGL+cKXXYcqENyDFnIU0A0kUNcR0HFmd6v/zhyk4r73iMsABi6deHzMGUVNDQulSh9hgYlR5IgQ4ih8ihIuUr6I47gyLJStqpWUuQvsFJRJWs1h0cj2Rz4LXfCQCapUz7YCHERUImcC4nw/VBBQNqMT6GnoURfUIEp2iM1rzYzMsS/189BM2L+KiLpKLV1Hd7oUp2rDbTTngUr9FmvDbe1K9K82xHF9EHEvCBE8tl5kHAoTfXOVnDniEhiKpQaUSa5vMdmUSspQ57sxJZ2sg7O3Y9oF7VrVtqr2Q63cqKcR5sgVKZEbYpNb0iD3pElahJFn8kJeyZvxbnwaX8b3ujVjpJpLslHGzy9zErGC</latexit>

Given

One can modify the single-layer potential 
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@D
G(x, y)⇢(y)d�y

<latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit><latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit><latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit><latexit sha1_base64="N+oHq0TSnW9byeeZPVCr0hmlpqQ="></latexit>Z

@D
G(x, y)⇢(y)[1� @nu

sol(y)]d�y +

Z

@D
G(x, y)⇢(y)@nu

sol(y)d�y
<latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit><latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit><latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit><latexit sha1_base64="WEVEUr3xi1+cHcp7YxG43zSxB+A="></latexit>

=

Z

@D
G(x, y)[⇢(y)� ⇢(y⇤)]@nu

sol(y)d�y + ⇢(y⇤)

Z

@D
G(x, y)@nu

sol(y)d�y
<latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit><latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit><latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit><latexit sha1_base64="1vEq3ZKmoTCEJzCPK5D2Rp73aEM="></latexit>

+⇢(y⇤)

Z

@D
@nG(x, y)usol(y)d�y � ⇢(y⇤)

Z

@D
@nG(x, y)usol(y)d�y

<latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit><latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit><latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit><latexit sha1_base64="KnaHpflo2KBxqyX4dXsGYnvtYbo="></latexit>

= �⇢(y⇤)

Z

@D
@nG(x, y)[usol(y)�usol(y⇤)]d�y+usol(y⇤)⇢(y⇤)

Z

@D
@nG(x, y)d�y

<latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit><latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit><latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit><latexit sha1_base64="eGXY9C4BizFsOl+Q1wF/Jun8wxo="></latexit>
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<latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit>
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Results for Laplace single-layer potential
Exterior Neumann Laplace problem on a sphere (N=16)

Representation V0: u(x) =
Z

@D

1

4⇡|x� y|⇢(y)d�y
<latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit>

Good resolution of ⇢
<latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit>
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Representation V0: u(x) =
Z

@D

1

4⇡|x� y|⇢(y)d�y
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<latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit>

u(x) =

Z

@D

1

4⇡|x� y|⇢(y)[1� @nu
sol(y)]d�y +

Z

@D

1

4⇡|x� y| [⇢(y)� ⇢(y⇤)]@nu
sol(y)d�y

+ ⇢(y⇤)

Z

@D

ny · (x� y)

4⇡|x� y|3 [usol(y)� usol(y⇤)]d�y
<latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit>

Modified representations:
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Representation V0: u(x) =
Z

@D

1

4⇡|x� y|⇢(y)d�y
<latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit>

Good resolution of ⇢
<latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit><latexit sha1_base64="rcWZ0JiIKTaD/Hk5MdsUFVb8rkU=">AAACO3icbVA7T8MwGHSAQimvFkYkFNEiMVVJFzoWsTAWiT6kJqocx2mtOg/sL1WrKBu/hhVWfggzG2Jlx00z0JaTLJ3O391nnxNxJsEwPrSt7Z3C7l5xv3RweHR8Uq6cdmUYC0I7JOSh6DtYUs4C2gEGnPYjQbHvcNpzJneL+96UCsnC4BHmEbV9PAqYxwgGJQ3LFzUL6AyyoOT2KcY+FioqTSwxDtPasFw16kYGfZOYOamiHO1hRStYbkhinwZAOJZyYBoR2AkWwAinacmKJY0wmeARHSgaYJ9KO8n2p/qVUlzdC4U6AeiZ+teRYF/Kue+oSR/DWK6kuVMWyTxvtgxc9y5M/3pj8Jp2woIoBhqQ5UO8mOsQ6ovWdJcJSoDPFcFEMPUXnYyxwARUtytb8s2qOHO9pk3SbdRNo24+NKqtZl5hEZ2jS3SNTHSDWugetVEHEfSMXtAretPetU/tS/tejm5puecMrUD7+QXe8K8p</latexit>

u(x) =

Z

@D

1

4⇡|x� y|⇢(y)[1� @nu
sol(y)]d�y +

Z

@D

1

4⇡|x� y| [⇢(y)� ⇢(y⇤)]@nu
sol(y)d�y

+ ⇢(y⇤)

Z

@D

ny · (x� y)

4⇡|x� y|3 [usol(y)� usol(y⇤)]d�y
<latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit>

Modified representations:

<latexit sha1_base64="TIzYQHyigsQiRPyrewvh2m0WvrY="></latexit>

@nusol(y⇤) = 1
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Representation V0: u(x) =
Z

@D

1

4⇡|x� y|⇢(y)d�y
<latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit><latexit sha1_base64="299VqoOTsut0GR/KnMpMWbNe1As="></latexit>

Good resolution of ⇢
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u(x) =

Z

@D

1

4⇡|x� y|⇢(y)[1� @nu
sol(y)]d�y +

Z

@D

1

4⇡|x� y| [⇢(y)� ⇢(y⇤)]@nu
sol(y)d�y

+ ⇢(y⇤)

Z

@D

ny · (x� y)

4⇡|x� y|3 [usol(y)� usol(y⇤)]d�y
<latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit><latexit sha1_base64="6gOGAVJp1hMRIbjMymJJmOTBTto="></latexit>

Modified representations:

usol(y) = n⇤ · y
<latexit sha1_base64="7otwXLhaqSToWJMFYAOyC9hHY7w="></latexit><latexit sha1_base64="7otwXLhaqSToWJMFYAOyC9hHY7w="></latexit><latexit sha1_base64="7otwXLhaqSToWJMFYAOyC9hHY7w="></latexit><latexit sha1_base64="7otwXLhaqSToWJMFYAOyC9hHY7w="></latexit>

V1:

V2:

V3:

V4:

<latexit sha1_base64="IIRMPe5GLOdqx0NVNa4jF7v9k7Y="></latexit>

usol(y) =
1

2

y21 � y22
ny⇤,1y⇤1 � ny⇤,2y⇤2

<latexit sha1_base64="iXeBbbRpFHAKyHTJtWZX2T4miWM="></latexit>

usol(y) = 4⇡G(y, y⇤ + n⇤)

<latexit sha1_base64="yarGtxyRsH0/dhjMq1ElPmrSbF4="></latexit>

usol(y) = (y1�5)(y2�5)
ny⇤,1(y

⇤
2�5)+ny⇤,2(y

⇤
1�5)

<latexit sha1_base64="TIzYQHyigsQiRPyrewvh2m0WvrY="></latexit>

@nusol(y⇤) = 1
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A

B
usol(y) = eikn

⇤·(y�y⇤)
<latexit sha1_base64="1yEGw3MWPYHUDRP27u1BN1OcLQ8="></latexit><latexit sha1_base64="1yEGw3MWPYHUDRP27u1BN1OcLQ8="></latexit><latexit sha1_base64="1yEGw3MWPYHUDRP27u1BN1OcLQ8="></latexit><latexit sha1_base64="1yEGw3MWPYHUDRP27u1BN1OcLQ8="></latexit>

Sound-soft scattering problem on an ellipsoid (k = 5)

u(x) =

Z

@D
[@nyG(x, y)� ikG(x, y)]µ(y)d�y

<latexit sha1_base64="cAej2zNDIxsl2U4g9N74FPGqUdg="></latexit><latexit sha1_base64="cAej2zNDIxsl2U4g9N74FPGqUdg="></latexit><latexit sha1_base64="cAej2zNDIxsl2U4g9N74FPGqUdg="></latexit><latexit sha1_base64="cAej2zNDIxsl2U4g9N74FPGqUdg="></latexit>

Representation V0:

Representation V1:

u(x) =

Z

@D
[@nyG(x, y)� @nu

sol(y)G(x, y)][µ(y)� µ(y⇤)]d�y

+

Z

@D
G(x, y)[@nu

sol(y)� ik]µ(y)d�y + µ(y⇤)

Z

@D
@nyG(x, y)[1� usol(y)]d�y

<latexit sha1_base64="HNgQse+tE7TvOGznx7nwd3nIBVI="></latexit><latexit sha1_base64="HNgQse+tE7TvOGznx7nwd3nIBVI="></latexit><latexit sha1_base64="HNgQse+tE7TvOGznx7nwd3nIBVI="></latexit><latexit sha1_base64="HNgQse+tE7TvOGznx7nwd3nIBVI="></latexit>

Results for Helmholtz layer potentials 

N = 32

Limited resolution of µ
<latexit sha1_base64="0lhafahfwro32fAsb5mUaNAt3gs=">AAACOnicbVDNTgIxGOyqKOIf6NGYbAQTT2SXixwxXjxiIj8JENLtdqGh3V3brwSy4eTTeNWrL+LVm/HqA1hgDwJO0mQy/Wa+dryYMwWO82Ftbe9kdvey+7mDw6Pjk3zhtKkiLQltkIhHsu1hRTkLaQMYcNqOJcXC47Tlje7m960xlYpF4SNMY9oTeBCygBEMRurnL0pdoBNYBCW3TxoLLE3ULOkKPSv180Wn7CxgbxI3JUWUot4vWJmuHxEtaAiEY6U6rhNDL8ESGOF0lutqRWNMRnhAO4aGWFDVSxbrZ/aVUXw7iKQ5IdgL9a8jwUKpqfDMpMAwVCtp/pjFKs2bLAPXvXPTv14NQbWXsDDWQEOyfEiguQ2RPS/N9pmkBPjUEEwkM3+xyRBLTMBUu7Il3WyKc9dr2iTNStl1yu5DpVirphVm0Tm6RNfIRTeohu5RHTUQQc/oBb2iN+vd+rS+rO/l6JaVes7QCqyfX/yGrrg=</latexit><latexit sha1_base64="0lhafahfwro32fAsb5mUaNAt3gs=">AAACOnicbVDNTgIxGOyqKOIf6NGYbAQTT2SXixwxXjxiIj8JENLtdqGh3V3brwSy4eTTeNWrL+LVm/HqA1hgDwJO0mQy/Wa+dryYMwWO82Ftbe9kdvey+7mDw6Pjk3zhtKkiLQltkIhHsu1hRTkLaQMYcNqOJcXC47Tlje7m960xlYpF4SNMY9oTeBCygBEMRurnL0pdoBNYBCW3TxoLLE3ULOkKPSv180Wn7CxgbxI3JUWUot4vWJmuHxEtaAiEY6U6rhNDL8ESGOF0lutqRWNMRnhAO4aGWFDVSxbrZ/aVUXw7iKQ5IdgL9a8jwUKpqfDMpMAwVCtp/pjFKs2bLAPXvXPTv14NQbWXsDDWQEOyfEiguQ2RPS/N9pmkBPjUEEwkM3+xyRBLTMBUu7Il3WyKc9dr2iTNStl1yu5DpVirphVm0Tm6RNfIRTeohu5RHTUQQc/oBb2iN+vd+rS+rO/l6JaVes7QCqyfX/yGrrg=</latexit><latexit sha1_base64="0lhafahfwro32fAsb5mUaNAt3gs=">AAACOnicbVDNTgIxGOyqKOIf6NGYbAQTT2SXixwxXjxiIj8JENLtdqGh3V3brwSy4eTTeNWrL+LVm/HqA1hgDwJO0mQy/Wa+dryYMwWO82Ftbe9kdvey+7mDw6Pjk3zhtKkiLQltkIhHsu1hRTkLaQMYcNqOJcXC47Tlje7m960xlYpF4SNMY9oTeBCygBEMRurnL0pdoBNYBCW3TxoLLE3ULOkKPSv180Wn7CxgbxI3JUWUot4vWJmuHxEtaAiEY6U6rhNDL8ESGOF0lutqRWNMRnhAO4aGWFDVSxbrZ/aVUXw7iKQ5IdgL9a8jwUKpqfDMpMAwVCtp/pjFKs2bLAPXvXPTv14NQbWXsDDWQEOyfEiguQ2RPS/N9pmkBPjUEEwkM3+xyRBLTMBUu7Il3WyKc9dr2iTNStl1yu5DpVirphVm0Tm6RNfIRTeohu5RHTUQQc/oBb2iN+vd+rS+rO/l6JaVes7QCqyfX/yGrrg=</latexit><latexit sha1_base64="0lhafahfwro32fAsb5mUaNAt3gs=">AAACOnicbVDNTgIxGOyqKOIf6NGYbAQTT2SXixwxXjxiIj8JENLtdqGh3V3brwSy4eTTeNWrL+LVm/HqA1hgDwJO0mQy/Wa+dryYMwWO82Ftbe9kdvey+7mDw6Pjk3zhtKkiLQltkIhHsu1hRTkLaQMYcNqOJcXC47Tlje7m960xlYpF4SNMY9oTeBCygBEMRurnL0pdoBNYBCW3TxoLLE3ULOkKPSv180Wn7CxgbxI3JUWUot4vWJmuHxEtaAiEY6U6rhNDL8ESGOF0lutqRWNMRnhAO4aGWFDVSxbrZ/aVUXw7iKQ5IdgL9a8jwUKpqfDMpMAwVCtp/pjFKs2bLAPXvXPTv14NQbWXsDDWQEOyfEiguQ2RPS/N9pmkBPjUEEwkM3+xyRBLTMBUu7Il3WyKc9dr2iTNStl1yu5DpVirphVm0Tm6RNfIRTeohu5RHTUQQc/oBb2iN+vd+rS+rO/l6JaVes7QCqyfX/yGrrg=</latexit>

(10-7)
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✤ The close evaluation problem

✤ Quadrature based on asymptotic methods 

✤ Modified representations

✤ Conclusion

Outline
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Summary

When one has limited density resolution, modified representations help reduce the 
error (for free)

Local analysis provides valuable insights to design methods that naturally address the 
nearly singular behavior

Due to sharply peaked behavior of layer potentials’ kernel, one makes an O(1) error for 
close evaluation.
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Other techniques:

Kernel/singularity subtraction

Perez-Arancibia (2018)
Carvalho, Khatri, Kim (2020)

Asymptotic approximations (2D)
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Perspectives:

Stokes flow and plasmonics
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Thank you for your attention.
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