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H, A ~ 

J LW,(X)[U,-u(x)f = LW,(X;)[U I- p l(x l )a]2 (\") 

I~I I~I 
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:oS -::-,1 F)'1 lb W';';;' 

oj =0 (f) 

oa 

Aa Bu (0) 
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1=1 
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(A) 

A ('\)
u(x) =pI (x)A-'Bu ¢(x)u 

,.>..::,L cs" JL:. ~I,:; ..,-!.}l. ¢(x) 

...s:,. x )J.ji" r'" .sly! ,).,.;L..,I , ...'j, u~r J.il..l..:> ..;,) .j)l.;.y! ,.>..:..,;,~ cs" X i'l.S"'!li , ~..:...;l: B, A .s~.;l., a ..;,) wei )' 
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u"{x) pJ(x)A-'(x)B(x)U, (\.) 

oP(x) =P (x) 
ox .x 

oA(x) =A (x) 
ox ,x 

oBex) = B(x) 
ox " 
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ax ' > 
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2 haU (X) II {T T-I 
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2pT (x)A-1(x)Ax (x)A- 1(x)Ax (x)­
(H') 

p7 (x)A-1(x)A,xx(x) }A-1(x)B(x)U, + 
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in Q 

(\'I' ) u u, on I" 

2j.1n.(Vu) + An.l(V.u) = t, on I, 

..;:,,; ) 001.0;:.....,1 ~ I) x,y ~ )~ 015.:.. ~ ;I.l.ii... }'I 

(10) 

)"i U),., ~ w'loL... '(~.st..,..J ),...,;15.:.. ~ L, CS!'r" .sir .h..I.r;., S;.st..,..J;, ,1) ~ .sir k.r;.) .sir .h.1.r;., u~ r. 

:~ i cs" )0 ~ ),k .v 

( IY) 

(\ v) 

(\ A) 

\S~.u: \S~ JI!... 

.),~ kW ..;,) jl ",.}U:.:.....I ~ \S~ ~. 4l..:......o ...J.> 


..;:....,1 o~ ci}' )0 (\ '\) ...bl; ",lb.. .s..>..o.; .s..,. ~I;i:' J,L... s... 


_(3O'2~~ 2x) 0.15<x<0.15 
0'6 0'2 

x-x" 2x) 
6 ---:;- Y 

a a 
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. .:.....1 o~...,...,b... (1'.) ~I) ""' ~,:; ~ lk> ).l.ii.. .-'-"-' cs" 0L.:::.; ~" J> L ~li., )-' I) -S"~. 

N 

IIU1"PM (X)-Uexac/x)1 
err /=1 *100 1.5% 

N 

; _015 

(I~) "",,la,. il J.ob ~li 'r'!.;AJ ~ f ~ 

II ..... ,I ..... ...s;J ...s,; )~ .;..:.s ..s1A> wl~ ~Lo... 

",..; -SjL.. ~ ....'.l:J:;.. ~I,:; -Sr' &. s..s ""' I) ..;,; "y-I "'.~ t:;;.1,:; ),:; cs" ","""'" .blii.; 0W1 0,.>.; ..;,; s..s '" S;; S,:; 0 1....".. J,bu -Sl]! 

yj ~I) jI (1') ~I) -st> '" .:.....1 o~ 0~ 0;l.;;l;...,1 .blii.; ",L::.. .s ..;,) 0;1;" '''j ~.:r'O I) ~ ]!."li., 0 1,:; cs" ~I) ""' -:,)~.! )" .s 
~ u" ,,,~I 

(1'\ ) 

J..u. S;; S,:; )" 2a X 2a "l..;1 '" t:;;..r' ~ ''';5' ~li., , Jr5 J"'; J,l> ~ .r' t, I) ..;,) .:,;1 jI 0..1.01 .:.....,>,; -st., ""I~ 01r< &1 -Sl]! 

(...J,-,,:-) ..>.;...;.L cs" o.l.:.-. ~, J> ) Uj ,U2 ~I, -st., 0l>:.. ~ 0W, o.l.:.-. "y-I )" -si.r' ~Ir. .s .:.....1 ,~ J,bu , -SjL.. 

---: 
fi 
l, --:'i: 11 ~,~l; 

- .1 

- 1- ­-. ­t 

-- , ~ I I, -- i4 
."'.",­I -- it... 

"<;'~"'--."" -""...,"" '"=' ­
"j j '"'''''' """ III 

I : ~"")' ­--

Mode II 
r-

K Ire [~.. I-sin(-) K+I+2 
2p \j 21f 2_ 

~ [I r . e
J-" Stn(-) K+ I 

2/-l V21f 2 
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til. 

(will) 

Mode I 

~ eas(~)[1 ­ sine~) sine 38 )J
v2nr 2 2 2 

~eas(-) 1+ Sin - sm-K/ 8 l . (8) . (38)J 
.J2nr 2 2 2 

~-- .. --.--l-- ­

K 8. 8 38 
! / cas(-) sm(-) eas(-)

.,j2nr 2 2 2 

o (plane stress) 

u(au + a)V ) (plane strain) 
0 

sine~)[2 + eas(
8)

2 2 
. 8 8 38

sm( - )eas(-)eas(-)
2 2 2 

KII .eaS(~)[l Sin(~)Sin(~-~)J
.J2nr 2 2 2 

I 


I 

(~) (will) 

I 
(0) (...,.,) 

I 
 I 

I 
~; 

I 

(,) 
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J 
(,,) (..ill) 
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r 
~ 
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(0) 

I 
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