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M 72u71,-./ :046L3
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´ '*�ªµª«¬ ¶��·)�'��
¸YRWV¹\ºV�\YP

• »,:. 56/<AL103,6/ ² 8L28.3 69 ,/>L3 3,:.8 ? ,3@ 1.> .3,3,6/ ¼ 310/8961= 03,6/8
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E = wC · EC + wG · EG + wO · EO + wD · ED

` 56:61 7,B.1./5.
+ A0>Ä 6-.1:04Å>./.3103,6/
  7.961= 03,6/
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• L8. 1.530/AL:01 3,:. 72
• wG = wO = wD = ∞
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• 8�L01. 3,:.8 ? ,3@ L/,961= 56:61 5@68./ 916= ,/>L3 ,= 0A. >0:.33.
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EC 0-.10A. L256:61 7,B.1./5.8 03 10/76= :6 503,6/8 ; 961 .05@ 3,:.
EG 8>1,/A ./.1A4 961=L:03,6/ ² .05@ -.13.� 03305@.7 ? ,3@ 8>1,/A 36 /.01u

.83 .7A. C ,9 8,A/.7 7,830/5. ,8 b � ; 077 EG = d2
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EO 80= . 08 EG ; 2L3 961 7 Î �
ED 8L= 69 7.961= 03,6/ ./.1A,.8 961 .05@ 3,:. u 7,B.1./5. ,/ 8@0>. 916=61,A ,/0:
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α|Di′′(s) − Ti′′(s)|
2 + β|Di′′′(s) − Ti′′′(s)|

2ds

?@.1. Ti(s) 0/7 Di(s) 01. 61,A,/0: 0/7 7.961= .7 8@0>.8 69 3@. ,u3@3,:. ; >010= .31,_.7 24 s ∈ [0, 1] C � ,183 0/7 8.56/7 3.1= 69 ,/3.A10:= .08L1. 3@. 7,B.1./5. ?13 831.35@,/A 0/7 Ï.� ,/A ; 1.8>.53,-.:4; ?@,:.
α 0/7 β 01. 8./8,3,- ,34 >010= 8 C
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?61�8 2 .50L8. 7.961= 03,6/8 01. 0:?048 8= 0::.1 3@0/ 8= 0::.83 3,:.
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• 0>>16� 24 ,A/61,/A 7.961=03,6/8
• 6/. 3,:. 03 0 3,= .
• 8.015@ 72 961 3,:.
• 7.3.1= ,/. .�053 >68,3,6/ Ô 61,./303,6/ 36 = 0�,=0::4 0:,A/ 0A0,/8326L/714
• ÕI~Á�}E{}ÁF| ¯EFG HIJ
• �..> >:05,/A 3,:.8 L/3,: 9L :: 61 50//63 >:05.

M 205�3105� 36 >1.-,6L8 A667 ./.1A4 56/<A
• /.? 56/30,/.1 a 6:7 56/30,/.1 u 8@0>.
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• 7.961= 36 1.7L5. A0>8 0/7 6-.1:0>8
• 56=>L3. </0: 7.961= 03,6/ L8,/A 053,-. 56/36L18 ,/3.1053,/A ? ,3@ .0u5@63@.1M

wc · ∇EC + wG · ∇EG + wO∇EO + wD · ∇ED = 0

M ∇EC ,8 5:68. 36 �M ∇EO = 2d · n 61 A0> ; 8@1,/�Å.�>0/7M ∇ED = α(Di′′(s) − Ti′′(s)) + β(Di′′′(s) − Ti′′′(s))
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»,=. 56=>:.� ,34 ,8
O(Vtile · Ntile · Vcontainer · NtilesIn · (1 + b))

Vtile /L=2.1 69 -.13,5.8 > .1 3,:.
Ntile /L=2.1 69 3,:.8 ,/ 7030208.
Vcontainer -.13,5.8 ,/ 56/30,/.1
NtilesIn 3,:.8 ,/ 56/30,/.1
b 210/5@,/A 6-.1@.07
Ú \¹Q Û ¹V]QWQP�
�.7L5. 210/5@ 905361 2

• 314 :6 503,6/8 3@03 = 0�. 56/30,/.1 .08,.1 36 < :: 093.1 L>703.
• AL.88 56/30,/.1 093.1 N0-.10A. N 3,:.
• .08,.1 36 < :: ,9 08 56/-.� 08 >688,2:.
• 86 ²

M 56/831L53 `�  ?,3@ 01.08 16LA@:4 8,_. 69 0-.10A. 3,:.
M >,5� 10/76= :.083u/.,A@26L1.7 8,3.
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¡./0:,_. 3,:.8 3@03 = 0�. < ::,/A =61. 7,á 5L:3 03 /.�3 ,3.103,6/Ò77 3.1= 36 ./.1A4 .� N/ ²

E = wG · EG + wO · EO + wC · EC + wLA · ELA

ELA = wA · area + (1 − wA) · length2

90-6L18 8= 0:: 01.0 0/7 8@613 5,15L= 9.1./5. ; >1.-./38 3,:.8 3@03 <3 ?.:: 2L3 :.0736 @017u36u< :: L>703.7 56/30,/.1
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• A1,7 69 8�L01.8 ,/ 3@. >:0/. a 302:. ./31,.8
• ,9 8@0> . 26L/714 51688.8 8�L01. ; 1.5617 3,:. É  0/7 61,./303,6/ 08 ./314 ,/:,83 03305@.7 36 302:. ./314
• >:05. 0:: 3,:.8 ,/ 0:: 7 ,851.3. 61,./303,6/8 ,/ A1,7 36 2L,:7 @08@ 302 :.

D{ÆÓÁ|~ �}{~I
• �.A,83.1 56/30,/.1 26L/714 8.A=./3 36 @08@ 302 :.
• 055.88 ./31,.8 69 8�L01.8 56/30,/.1 >088.8 3@16LA@
• 961 .-.14 3,:. 96L/7 ; 5083 -63. 961 v3,:. É  ; 61,./303,6/ w >0,1
• 56/8,7.1 ./31,.8 ? ,3@ =61. 3@0/ ä31.8@6:7 å -63.8
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