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• Employing Galerkin orthogonality, we deduce that

Bar(u � uh, vh) � Bar(� + �, vh) = 0 �vh � Vp(Th).
<latexit sha1_base64="GutUk1WvUN1grOItaYckSE0wUuY="></latexit><latexit sha1_base64="GutUk1WvUN1grOItaYckSE0wUuY="></latexit><latexit sha1_base64="GutUk1WvUN1grOItaYckSE0wUuY="></latexit><latexit sha1_base64="GutUk1WvUN1grOItaYckSE0wUuY="></latexit>

• Idea: Bound the right-hand side in terms of |��|�DG and employ
approximation results.

<latexit sha1_base64="gQ+LXvjwJr/A8Uzh6GMa/DPuWeY="></latexit><latexit sha1_base64="gQ+LXvjwJr/A8Uzh6GMa/DPuWeY="></latexit><latexit sha1_base64="gQ+LXvjwJr/A8Uzh6GMa/DPuWeY="></latexit><latexit sha1_base64="gQ+LXvjwJr/A8Uzh6GMa/DPuWeY="></latexit>

• Given Ip : V � Vp(Th), write

u � uh = u � Ipu + Ipu � uh � � + �,

where � = u � Ipu and � = Ipu � uh(� Vp(Th)).
<latexit sha1_base64="T18fnQSWOPdx6JuCDABM0NAbLh4="></latexit><latexit sha1_base64="T18fnQSWOPdx6JuCDABM0NAbLh4="></latexit><latexit sha1_base64="T18fnQSWOPdx6JuCDABM0NAbLh4="></latexit><latexit sha1_base64="T18fnQSWOPdx6JuCDABM0NAbLh4="></latexit>

• Hence,
|�u � uh|�DG � |��|�DG + |��|�DG

<latexit sha1_base64="8kC2IVxsGLeLaWeJJjX0eSh0UTg="></latexit><latexit sha1_base64="8kC2IVxsGLeLaWeJJjX0eSh0UTg="></latexit><latexit sha1_base64="8kC2IVxsGLeLaWeJJjX0eSh0UTg="></latexit><latexit sha1_base64="8kC2IVxsGLeLaWeJJjX0eSh0UTg="></latexit>

• Hence
(|��|�2DG =) Bar(�, �) = �Bar(�, �).

<latexit sha1_base64="nJ60u2vmPEwkoc9D3Hpqi5Mck94="></latexit><latexit sha1_base64="nJ60u2vmPEwkoc9D3Hpqi5Mck94="></latexit><latexit sha1_base64="nJ60u2vmPEwkoc9D3Hpqi5Mck94="></latexit><latexit sha1_base64="nJ60u2vmPEwkoc9D3Hpqi5Mck94="></latexit>
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Consider

Bar(�, �) =
�

��Th

��

�
L� (� + �L�)dx �

�

���\��
b · n� (�+ � ��)�+ ds

�
�

������
b · n� �+�+ ds

�
.

<latexit sha1_base64="3rE72FBAnMDX3wZRJ6O3mYJQNws="></latexit><latexit sha1_base64="3rE72FBAnMDX3wZRJ6O3mYJQNws="></latexit><latexit sha1_base64="3rE72FBAnMDX3wZRJ6O3mYJQNws="></latexit><latexit sha1_base64="3rE72FBAnMDX3wZRJ6O3mYJQNws="></latexit>

Integrating by parts gives
�

�
L� �dx =

�

��
b · n��+�+ds + 2

�

�
(c � 1/2� · b)��dx �

�

�
�L�dx.

<latexit sha1_b ase64="S5L5Eb/YIIVVEGF5jPSeJu6n/Gs="></latexit><latexit sha1_b ase64="S5L5Eb/YIIVVEGF5jPSeJu6n/Gs="></latexit><latexit sha1_b ase64="S5L5Eb/YIIVVEGF5jPSeJu6n/Gs="></latexit><latexit sha1_b ase64="S5L5Eb/YIIVVEGF5jPSeJu6n/Gs="></latexit>

Rewriting the boundary terms, cf. above, gives

Bar(�, �) =
�

��Th

��

�
�L�L�dx + 2

�

�
c20��dx �

�

�
�L�dx

�
�

���\��
b · n� (�+ � ��)�� ds �

�

�+����
b · n� �+�+ ds

�
.

<latexit sha1_base64="SYkTtZjHMbwS7arq0Jk2Tmfcd0g="></latexit><latexit sha1_base64="SYkTtZjHMbwS7arq0Jk2Tmfcd0g="></latexit><latexit sha1_base64="SYkTtZjHMbwS7arq0Jk2Tmfcd0g="></latexit><latexit sha1_base64="SYkTtZjHMbwS7arq0Jk2Tmfcd0g="></latexit>
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• How to deal with the term
�

� �L�dx:
<latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit><latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit><latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit><latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit>

1. Assume � > 0:

Bar(�, �) =
�

��Th

��

�

��
�L� � 1�

�
�

��
�L�)dx + 2

�

�
c20��dx

�
�

���\��
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�
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�
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<latexit sha1_base64="notPwBbg9rf0lbDYxanAWfKHJGE="></latexit><latexit sha1_base64="notPwBbg9rf0lbDYxanAWfKHJGE="></latexit><latexit sha1_base64="notPwBbg9rf0lbDYxanAWfKHJGE="></latexit><latexit sha1_base64="notPwBbg9rf0lbDYxanAWfKHJGE="></latexit>

Hence,

|��|�2DG �
����
�

�L� � 1�
�
�

����
2

L2(�)

+ 4�c0��2L2(�)

+2
�

��Th

�
����2���\�� + ��+�2�+����

�
.

<latexit sha1_base64="xZe93FbVVpimKMsOrLm1knXjJ0I="></latexit><latexit sha1_base64="xZe93FbVVpimKMsOrLm1knXjJ0I="></latexit><latexit sha1_base64="xZe93FbVVpimKMsOrLm1knXjJ0I="></latexit><latexit sha1_base64="xZe93FbVVpimKMsOrLm1knXjJ0I="></latexit>
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Thereby,

|�u � uh|�2
DG � 2|��|�2

DG + 2

����
�

�L� � 1�
�
�

����
2

L2(�)

+ 8�c0��2
L2(�)

+4
�

��Th

�
����2

���\�� + ��+�2
�+����

�
.

<latexit sha1_base64="8FQRvhDZSLIrIEJ7r4l5kr8J8WQ="></latexit><latexit sha1_base64="8FQRvhDZSLIrIEJ7r4l5kr8J8WQ="></latexit><latexit sha1_base64="8FQRvhDZSLIrIEJ7r4l5kr8J8WQ="></latexit><latexit sha1_base64="8FQRvhDZSLIrIEJ7r4l5kr8J8WQ="></latexit>

Selecting Ippp|� = �p, � � Th, (Babuška-Suri projector), then on standard
element shapes, assuming v|� � Hl(�), l � 0, we have that v|T � Hl(T),

�v � �pv�Hq(�) � CI,1
hs�q

�

pl�q �v�Hl(�), l � 0,

�v � �pv�L2(F) � CI,3
hs�1/2

�

pl�1/2
�v�Hl(�), l � 1.

Here, F � ��, s = min{p + 1, l} and CI,1 and CI,3 are positive constants which
depend on the shape-regularity of �, but are independent of v, h�, and p; see
Lemmas 6 & 7.

<latexit sha1_base64="M0RCIdi/L3N7CRkvrgk1q20pCjE="></latexit><latexit sha1_base64="M0RCIdi/L3N7CRkvrgk1q20pCjE="></latexit><latexit sha1_base64="M0RCIdi/L3N7CRkvrgk1q20pCjE="></latexit><latexit sha1_base64="M0RCIdi/L3N7CRkvrgk1q20pCjE="></latexit>
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For uniform orders and uniform mesh sizes, we deduce that

|�u � uh|�DG � C
��

�
hs�1

pl�1 +
hs

pl

�
1 +

1�
�

+
�

�

�
+

hs�1/2

pl�1/2

�
�u�Hl(�).

<latexit sha1_base64="HX6y+WscgUJcQJyGsmhXt5D4iOI=">AAAEO3icbVNNb9NAELVrPkr4auDIgRUpUqomIS4HOKFKRbQHJIogbaU6jTbrSbxkvXZ315Cy9X/gCv+FH8KZG+LKnXGSRnHalSw/vzczO/t23E8F16bd/uWueNeu37i5eqty+87de/fXqg8OdJIpBh2WiEQd9akGwSV0DDcCjlIFNO4LOOyPdgr98DMozRP50Zyl0I3pUPIBZ9Qg1au6XiATLkOQhrxJFMlQTFRMEhViFqEynF </latexit><latexit sha1_base64="HX6y+WscgUJcQJyGsmhXt5D4iOI=">AAAEO3icbVNNb9NAELVrPkr4auDIgRUpUqomIS4HOKFKRbQHJIogbaU6jTbrSbxkvXZ315Cy9X/gCv+FH8KZG+LKnXGSRnHalSw/vzczO/t23E8F16bd/uWueNeu37i5eqty+87de/fXqg8OdJIpBh2WiEQd9akGwSV0DDcCjlIFNO4LOOyPdgr98DMozRP50Zyl0I3pUPIBZ9Qg1au6XiATLkOQhrxJFMlQTFRMEhViFqEynF </latexit><latexit sha1_base64="HX6y+WscgUJcQJyGsmhXt5D4iOI=">AAAEO3icbVNNb9NAELVrPkr4auDIgRUpUqomIS4HOKFKRbQHJIogbaU6jTbrSbxkvXZ315Cy9X/gCv+FH8KZG+LKnXGSRnHalSw/vzczO/t23E8F16bd/uWueNeu37i5eqty+87de/fXqg8OdJIpBh2WiEQd9akGwSV0DDcCjlIFNO4LOOyPdgr98DMozRP50Zyl0I3pUPIBZ9Qg1au6XiATLkOQhrxJFMlQTFRMEhViFqEynF </latexit><latexit sha1_base64="HX6y+WscgUJcQJyGsmhXt5D4iOI=">AAAEO3icbVNNb9NAELVrPkr4auDIgRUpUqomIS4HOKFKRbQHJIogbaU6jTbrSbxkvXZ315Cy9X/gCv+FH8KZG+LKnXGSRnHalSw/vzczO/t23E8F16bd/uWueNeu37i5eqty+87de/fXqg8OdJIpBh2WiEQd9akGwSV0DDcCjlIFNO4LOOyPdgr98DMozRP50Zyl0I3pUPIBZ9Qg1au6XiATLkOQhrxJFMlQTFRMEhViFqEynF </latexit>

Hence, selecting � = C�h/p, gives

|�u � uh|�DG � C
hs�1/2

pl�1/2
�u�Hl(�).

<latexit sha1_base64="LOUxgPlH/eU2mFdv831NJBarrfM=">AAADsXicbVJLbxMxEHYaKCU8msKRAxYJUiqlaTY9wAVUKUjNAYki6ANl0+D1TjZWvN7F9lYJ7v5QbvwUZpMgddOOZOnzNw/PfJ4glcLYbvdPZav64OH2o53HtSdPnz3fre+9ODdJpjmc8UQm+jJgBqRQcGaFlXCZamBxIOEimPUL/8U1aCMS9d0uUhjFLFJiIjizSI3rv32VCBWCsnQAikObYi3gVqiINv2QfqD9sfPDfHqYNt s0Etdgas1mzVc8jFx2kI2nOfUl/KJ96k8042565cyBd9jLc5deObmC1L/J/JuxG1zJlv8l3s87WGRcb3Q73aXRu8BbgwZZ2+l4b+u1HyY8i7FbLpkxQ6+b2pFj2gouIa/5mYGU8RmLYIhQsRjMyC1FyulbZEI6STQenHbJ3s5wLDZmEQcYGTM7NZu+grzPN8zs5P3ICZVmFhVcPTTJJLUJLRSnodAoqFwgYFwL7JXyKUOtLP5L6RUlOBQiliZxkWbpVPB5mWWQ39thieRM8jthyyFLZGqsFnxm2ggOVBLiFhTIwtyu0FFYTliKkMJG7XmGA2D2Bivt3GqGpAEbM6EK+d2JkJJ+Y8r857Fg4Wh9EpGwpv0Z91O1TzTAbL8UfKtyEON9qTs2xHViclwpb3OB7oLzXsfrdryvvcbxx/Vy7ZBX5A1pEY+8I8dkQE7JGeHkb2W7slupV4+qP6o/q8EqdKuyznlJSlad/QOBsTWl</latexit><latexit sha1_base64="LOUxgPlH/eU2mFdv831NJBarrfM=">AAADsXicbVJLbxMxEHYaKCU8msKRAxYJUiqlaTY9wAVUKUjNAYki6ANl0+D1TjZWvN7F9lYJ7v5QbvwUZpMgddOOZOnzNw/PfJ4glcLYbvdPZav64OH2o53HtSdPnz3fre+9ODdJpjmc8UQm+jJgBqRQcGaFlXCZamBxIOEimPUL/8U1aCMS9d0uUhjFLFJiIjizSI3rv32VCBWCsnQAikObYi3gVqiINv2QfqD9sfPDfHqYNt s0Etdgas1mzVc8jFx2kI2nOfUl/KJ96k8042565cyBd9jLc5deObmC1L/J/JuxG1zJlv8l3s87WGRcb3Q73aXRu8BbgwZZ2+l4b+u1HyY8i7FbLpkxQ6+b2pFj2gouIa/5mYGU8RmLYIhQsRjMyC1FyulbZEI6STQenHbJ3s5wLDZmEQcYGTM7NZu+grzPN8zs5P3ICZVmFhVcPTTJJLUJLRSnodAoqFwgYFwL7JXyKUOtLP5L6RUlOBQiliZxkWbpVPB5mWWQ39thieRM8jthyyFLZGqsFnxm2ggOVBLiFhTIwtyu0FFYTliKkMJG7XmGA2D2Bivt3GqGpAEbM6EK+d2JkJJ+Y8r857Fg4Wh9EpGwpv0Z91O1TzTAbL8UfKtyEON9qTs2xHViclwpb3OB7oLzXsfrdryvvcbxx/Vy7ZBX5A1pEY+8I8dkQE7JGeHkb2W7slupV4+qP6o/q8EqdKuyznlJSlad/QOBsTWl</latexit><latexit sha1_base64="LOUxgPlH/eU2mFdv831NJBarrfM=">AAADsXicbVJLbxMxEHYaKCU8msKRAxYJUiqlaTY9wAVUKUjNAYki6ANl0+D1TjZWvN7F9lYJ7v5QbvwUZpMgddOOZOnzNw/PfJ4glcLYbvdPZav64OH2o53HtSdPnz3fre+9ODdJpjmc8UQm+jJgBqRQcGaFlXCZamBxIOEimPUL/8U1aCMS9d0uUhjFLFJiIjizSI3rv32VCBWCsnQAikObYi3gVqiINv2QfqD9sfPDfHqYNt s0Etdgas1mzVc8jFx2kI2nOfUl/KJ96k8042565cyBd9jLc5deObmC1L/J/JuxG1zJlv8l3s87WGRcb3Q73aXRu8BbgwZZ2+l4b+u1HyY8i7FbLpkxQ6+b2pFj2gouIa/5mYGU8RmLYIhQsRjMyC1FyulbZEI6STQenHbJ3s5wLDZmEQcYGTM7NZu+grzPN8zs5P3ICZVmFhVcPTTJJLUJLRSnodAoqFwgYFwL7JXyKUOtLP5L6RUlOBQiliZxkWbpVPB5mWWQ39thieRM8jthyyFLZGqsFnxm2ggOVBLiFhTIwtyu0FFYTliKkMJG7XmGA2D2Bivt3GqGpAEbM6EK+d2JkJJ+Y8r857Fg4Wh9EpGwpv0Z91O1TzTAbL8UfKtyEON9qTs2xHViclwpb3OB7oLzXsfrdryvvcbxx/Vy7ZBX5A1pEY+8I8dkQE7JGeHkb2W7slupV4+qP6o/q8EqdKuyznlJSlad/QOBsTWl</latexit><latexit sha1_base64="LOUxgPlH/eU2mFdv831NJBarrfM=">AAADsXicbVJLbxMxEHYaKCU8msKRAxYJUiqlaTY9wAVUKUjNAYki6ANl0+D1TjZWvN7F9lYJ7v5QbvwUZpMgddOOZOnzNw/PfJ4glcLYbvdPZav64OH2o53HtSdPnz3fre+9ODdJpjmc8UQm+jJgBqRQcGaFlXCZamBxIOEimPUL/8U1aCMS9d0uUhjFLFJiIjizSI3rv32VCBWCsnQAikObYi3gVqiINv2QfqD9sfPDfHqYNt s0Etdgas1mzVc8jFx2kI2nOfUl/KJ96k8042565cyBd9jLc5deObmC1L/J/JuxG1zJlv8l3s87WGRcb3Q73aXRu8BbgwZZ2+l4b+u1HyY8i7FbLpkxQ6+b2pFj2gouIa/5mYGU8RmLYIhQsRjMyC1FyulbZEI6STQenHbJ3s5wLDZmEQcYGTM7NZu+grzPN8zs5P3ICZVmFhVcPTTJJLUJLRSnodAoqFwgYFwL7JXyKUOtLP5L6RUlOBQiliZxkWbpVPB5mWWQ39thieRM8jthyyFLZGqsFnxm2ggOVBLiFhTIwtyu0FFYTliKkMJG7XmGA2D2Bivt3GqGpAEbM6EK+d2JkJJ+Y8r857Fg4Wh9EpGwpv0Z91O1TzTAbL8UfKtyEON9qTs2xHViclwpb3OB7oLzXsfrdryvvcbxx/Vy7ZBX5A1pEY+8I8dkQE7JGeHkb2W7slupV4+qP6o/q8EqdKuyznlJSlad/QOBsTWl</latexit>

H., Schwab & Suli 2000

� Analogous result holds on polytopic meshes (Proof: exercise).
<latexit sha1_base64="deT58wpjzpuVvpuhvhE0fPKMTY8=">AAADk3icbVJbaxNBFJ5mvdR6SxWffHAwFVJIw259UBSkaqE+KMRL2kISwuzs2d0hszPLzFlNWPLn/Bf+A1/1Fzi7idBNe2Dgm+/cP06YS2HR939ttbxr12/c3L61c/vO3Xv327sPTq0uDIch11Kb85BZkELBEAVKOM8NsCyUcBbO3lf+s+9grNDqGy5ymGQsUSIWnKGjpu3xWGmhIlBIy7GBiO6Nv4gkRWaM/rG3pG8VkzrRha UGbCGRplpGlmpFcy0XqHPBaQY2BUu7A6N1/IrCHAwXFvb703bH7/u10csgWIMOWdtgutt6Mo40LzI3D5fM2lHg5zgpmUHBJSx3xoWFnPEZS2DkoGKu96SsZVjSZ46JaKyNe26fmr2YUbLM2kUWusiMYWo3fRV5lW9UYPxyUgqVFwiKrxrFhaSoaaUpjYQBjnLhAONGuFkpT5lhHJ3yjS5KcIido7FJmRiWp4LPmyyD5ZUTNkjOJL8UVi/ZIHOLRvCZ7TlwoHQEPVohhDmu0POomVCLkMNG7XnhFnDZG6zEORrmSAuYMaEq+csTISX9ypT9z7uClaN7LBKBtvfRXaDqnRiA2X4j+ELlMHP/Wnc3EDfaLt1JBZsHdBmcHvYDvx98PuwcvVkf1zZ5TJ6SLgnIC3JEPpABGRJOfpLf5A/56z3yXnvvvONVaGtrnfOQNMz79A8pVzCI</latexit><latexit sha1_base64="deT58wpjzpuVvpuhvhE0fPKMTY8=">AAADk3icbVJbaxNBFJ5mvdR6SxWffHAwFVJIw259UBSkaqE+KMRL2kISwuzs2d0hszPLzFlNWPLn/Bf+A1/1Fzi7idBNe2Dgm+/cP06YS2HR939ttbxr12/c3L61c/vO3Xv327sPTq0uDIch11Kb85BZkELBEAVKOM8NsCyUcBbO3lf+s+9grNDqGy5ymGQsUSIWnKGjpu3xWGmhIlBIy7GBiO6Nv4gkRWaM/rG3pG8VkzrRha UGbCGRplpGlmpFcy0XqHPBaQY2BUu7A6N1/IrCHAwXFvb703bH7/u10csgWIMOWdtgutt6Mo40LzI3D5fM2lHg5zgpmUHBJSx3xoWFnPEZS2DkoGKu96SsZVjSZ46JaKyNe26fmr2YUbLM2kUWusiMYWo3fRV5lW9UYPxyUgqVFwiKrxrFhaSoaaUpjYQBjnLhAONGuFkpT5lhHJ3yjS5KcIido7FJmRiWp4LPmyyD5ZUTNkjOJL8UVi/ZIHOLRvCZ7TlwoHQEPVohhDmu0POomVCLkMNG7XnhFnDZG6zEORrmSAuYMaEq+csTISX9ypT9z7uClaN7LBKBtvfRXaDqnRiA2X4j+ELlMHP/Wnc3EDfaLt1JBZsHdBmcHvYDvx98PuwcvVkf1zZ5TJ6SLgnIC3JEPpABGRJOfpLf5A/56z3yXnvvvONVaGtrnfOQNMz79A8pVzCI</latexit><latexit sha1_base64="deT58wpjzpuVvpuhvhE0fPKMTY8=">AAADk3icbVJbaxNBFJ5mvdR6SxWffHAwFVJIw259UBSkaqE+KMRL2kISwuzs2d0hszPLzFlNWPLn/Bf+A1/1Fzi7idBNe2Dgm+/cP06YS2HR939ttbxr12/c3L61c/vO3Xv327sPTq0uDIch11Kb85BZkELBEAVKOM8NsCyUcBbO3lf+s+9grNDqGy5ymGQsUSIWnKGjpu3xWGmhIlBIy7GBiO6Nv4gkRWaM/rG3pG8VkzrRha UGbCGRplpGlmpFcy0XqHPBaQY2BUu7A6N1/IrCHAwXFvb703bH7/u10csgWIMOWdtgutt6Mo40LzI3D5fM2lHg5zgpmUHBJSx3xoWFnPEZS2DkoGKu96SsZVjSZ46JaKyNe26fmr2YUbLM2kUWusiMYWo3fRV5lW9UYPxyUgqVFwiKrxrFhaSoaaUpjYQBjnLhAONGuFkpT5lhHJ3yjS5KcIido7FJmRiWp4LPmyyD5ZUTNkjOJL8UVi/ZIHOLRvCZ7TlwoHQEPVohhDmu0POomVCLkMNG7XnhFnDZG6zEORrmSAuYMaEq+csTISX9ypT9z7uClaN7LBKBtvfRXaDqnRiA2X4j+ELlMHP/Wnc3EDfaLt1JBZsHdBmcHvYDvx98PuwcvVkf1zZ5TJ6SLgnIC3JEPpABGRJOfpLf5A/56z3yXnvvvONVaGtrnfOQNMz79A8pVzCI</latexit><latexit sha1_base64="deT58wpjzpuVvpuhvhE0fPKMTY8=">AAADk3icbVJbaxNBFJ5mvdR6SxWffHAwFVJIw259UBSkaqE+KMRL2kISwuzs2d0hszPLzFlNWPLn/Bf+A1/1Fzi7idBNe2Dgm+/cP06YS2HR939ttbxr12/c3L61c/vO3Xv327sPTq0uDIch11Kb85BZkELBEAVKOM8NsCyUcBbO3lf+s+9grNDqGy5ymGQsUSIWnKGjpu3xWGmhIlBIy7GBiO6Nv4gkRWaM/rG3pG8VkzrRha UGbCGRplpGlmpFcy0XqHPBaQY2BUu7A6N1/IrCHAwXFvb703bH7/u10csgWIMOWdtgutt6Mo40LzI3D5fM2lHg5zgpmUHBJSx3xoWFnPEZS2DkoGKu96SsZVjSZ46JaKyNe26fmr2YUbLM2kUWusiMYWo3fRV5lW9UYPxyUgqVFwiKrxrFhaSoaaUpjYQBjnLhAONGuFkpT5lhHJ3yjS5KcIido7FJmRiWp4LPmyyD5ZUTNkjOJL8UVi/ZIHOLRvCZ7TlwoHQEPVohhDmu0POomVCLkMNG7XnhFnDZG6zEORrmSAuYMaEq+csTISX9ypT9z7uClaN7LBKBtvfRXaDqnRiA2X4j+ELlMHP/Wnc3EDfaLt1JBZsHdBmcHvYDvx98PuwcvVkf1zZ5TJ6SLgnIC3JEPpABGRJOfpLf5A/56z3yXnvvvONVaGtrnfOQNMz79A8pVzCI</latexit>
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• How to deal with the term
�

� �L�dx:
<latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit><latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit><latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit><latexit sha1_base64="MRtebBVoaQFSJsiP3PLccn9j+T8=">AAADiXicbVJNb9NAEN3GfJQWaApHLisSpCKFKm4PVD1VFKk99FAEaSvFUbReT5JV1mtrd0wdWf5//AX+BFc4MnaChJOOtNLTezOzM08Tplo57Pd/brW8R4+fPN1+trP7/MXLvfb+qxuXZFbCQCY6sXehcKCVgQEq1HCXWhBxqOE2nJ9X+u13sE4l5hsuUhjFYmrUREmBRI3bYWASZSIwyIsgCnk3CDOtAbslv0zuOSY8AqH5vc IZxxlwBBvzbhFYiHigDI6DOQ8ABVVLyrsqeZArHkSkZlmRl2X3dNzu9A/7dfBN4K9Ah63ierzf2guiRGYxTSW1cG7o91McFcKikhrKnSBzkAo5F1MYEjQiBjcqajNK/o6YiE8SS4+2qtn/KwoRO7eIQ8qMBc7culaRD2nDDCcno0KZNEMwcvnRJNOVR5WzPFIWJOoFASGtolm5nAkrJHnW/MUoCRMSGpsUUyvSmZJ5kxVQPjhhgyTr5UZavWSDTB1aJeeuR+CDSSLo8Qoh5LhEx1GzoDYhhbXeeUYLUPUaqzFHK4h0gLFQprK/uFBa86/CuH88NayEg89qqtD1rugOTe/CAszfN5Jrn2kAaRNX0gn56wezCW6ODv3+of/lqHP2aXVM2+wNe8sOmM8+sjN2ya7ZgEn2g/1iv9kfb9fzvRPvdJna2lrVvGaN8M7/AkFGKsU=</latexit>

2. Assume � � 0. In this case, we have that

|�v|�2
DG :=

�

��Th

�
�c0v�2

L2(�) +
1
2
�v+�2

������� +
1
2
�v+ � v��2

���\�� +
1
2
�v+�2

�+����

�
,

<latexit sha1_base64="RHWI4KKJ+0x9UHD1ZpRkJTuRR/0="></latexit><latexit sha1_base64="RHWI4KKJ+0x9UHD1ZpRkJTuRR/0="></latexit><latexit sha1_base64="RHWI4KKJ+0x9UHD1ZpRkJTuRR/0="></latexit><latexit sha1_base64="RHWI4KKJ+0x9UHD1ZpRkJTuRR/0="></latexit>

Proceeding as before, we have that

Bar(�, �) =
�

��Th

�
2

�

�
c20��dx �

�

�
�L�dx

�
�

���\��
b · n� (�+ � ��)�� ds �

�

�+����
b · n� �+�+ ds

�
.

<latexit sha1_base64="RJ6FsZGE11647XBZUQr3f1/TRAU="></latexit><latexit sha1_base64="RJ6FsZGE11647XBZUQr3f1/TRAU="></latexit><latexit sha1_base64="RJ6FsZGE11647XBZUQr3f1/TRAU="></latexit><latexit sha1_base64="RJ6FsZGE11647XBZUQr3f1/TRAU="></latexit>


