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HIJKLMNOPQRJKP SNTTIUIQVNLOPQWX YULZQIQN[\ ]SI Z ^L_I`JKZI aIUIbIQQR[ cZOcIKJc ZUIbc N JRRKZIKJKZYdeNI aUN^OLS`QWI fLSL_N\ Z KRb _NJOI N fLSL_L R ZWaY_NZLQNN JgLKR]R JKIUg`Qc Nf UIROR]N_IJ^R]R bLKIUNLOL\ ULJJbRKUIQW Z hijk lQLOR]N_`QLc aRJKLQRZ^L fLSL_N R ZWURgSIQNN JZcfN bIgSY aURNfZRS`QWbN ZRfbRgQL N Z aURJKULQJKZIQQWX aIUIbIQQWXk
B	�m��	
n� o�p�q�k rLJJbRKUNb aORJ^Yd fLSL_Y KIRUNN

YaUY]RJKN SOc NfRKURaQR[ QIRSQRURSQR[ JUISWk sUISaRORgNb\
_KR bRSYOP YaUY]RJKN N ^RtTTNVNIQK sYLJJRQL fLZNJcK RK ^R`RUSNQLK ν = ν(x, y) \ E = E(x, y)

k uYQ^VNd QLaUcgIQN[ FZZISIb aR TRUbYOI
σij = δij∇

2F − F,xy,
]SI

∇2 = ∂2

∂x2 + ∂2

∂y2

k
vaULZISONZR YULZQIQNI hwjx

∇2(γ∇2F ) = q,xxF,yy − 2q,xyF,xy + q,yyF,xx, yiz
]SI

q = (1 + ν)/E \ N γ = 1/E SOc aORJ^R[ SITRUbLVNN\ γ =
(1 − ν2)/E SOc aORJ^R]R QLaUcgIQQR]R JRJKRcQNck

{LaN|Ib JNJKIbY KUIX YULZQIQN[\ aIUZRI Nf ^RKRUWX }
YULZQIQNI yiz\ ZKRURI aROY_LIKJc SNTTIUIQVNURZLQNIb aIUZR`]R aR x \ KUIKPI } SNTTIUIQVNURZLQNIb aR y

k ~KQIJIb Z OIZYd
_LJKP JNJKIbW ZION_NQW F,xx

\ F,xy
\ F,yy

\ Z aULZYd } ZJI RJKLOP`QWI JOL]LIbWIk vNJKIbL aUNbIK ZNS
A ~X = ~B, ywz

]SI ~X = {F,xx, F,xy, F,yy} = {σxx,−σxy, σyy}
} ZI^KRU QLaUcgI`QN[\ L ZI^KRU aULZR[ _LJKN ~B

fLZNJNK RK _LJKQWX aURNfZRSQWX
KUIKPI]R\ _IKZIUKR]R N acKR]R aRUcS^L RK TYQ^VNN QLaUcgI`QN[k rLZIQJKZR QYOd RaUISIONKIOc JNJKIbW ywz RfQL_LIK ZW`URgSIQNI JZcfN bIgSY QLaUcgIQNcbN N aURNfZRSQWbN QLaUc`gIQN[k � RMeIb JOY_LI QIRSQRURSQRJKN RaUISIONKIOP fLZNJNK

i



RK ^RRUSNQLK\ JOISRZLKIOPQR\ ZMONfN QI^RKRUWX ^UNZWX\ RaUI`SIOcIbWX YULZQIQNIb
detA = 0 \ QLaUcgIQNc bR]YK QIR]UL`QN_IQQR ULJKN\ IJON QL tKNX ^UNZWX fLSLQL aULZLc _LJKP JN`JKIbW ywzk rLJJbRKUNb JOY_L[ bLOR[ QIRSQRURSQRJKNk sYJKP

ν = ν0 + f(x, y) \ E = E0(1 + h(x, y)) \ ]SI
ν0 =����� N E0 =�����

} YaUY]NI XLUL^KIUNJKN^N QI^RKRUR]R RSQRURSQR]R KIOLk
B�����k �ULZQIQNI

detA = 0 Z RMeIb JOY_LI cZOcIKJc
QIONQI[QR[ QIcZQR[ JZcfPd x N y

k � JNJKIbI ����� h�j SOc aR`JKURIQNc KL^NX ^UNZWX aUISYJbRKUIQ RaIULKRU ������������ Nf
aL^IKL �����k rLJJbRKUNb JOISYdeNI TYQ^VNNx

h = b exp(−cx) \
f = ay2x. �f

det A = 0
JOISYIK ^UNZLc QIJKLMNOPQRJKNx

y =
√

ν(1−ξ(3ξ2+5ξ+1))
ξ3(a−2c2)+ξ2(3a+2c2)+3aξ+a

, ]SI
ξ = b exp(−cx)

k �ZROdVNc tKNX
^UNZWX aUN ν0 = 0.2 \ a = 0.001 \ b = 0.002 N NfbIQIQNN aLUL`bIKUL 0.1 < c < 0.5

k NfRMULgIQL QL UNJYQ^I ik
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