We obtain immediately ---+--+ -W=2a 1( a a)( a a)1 4 aE 1'q aE q1' aEro aE.. Ek!=O pqro and a = 2a1'qr,' + 2b1 L 8a1'8a/iaroa., a=1 1( a a ) ( a a )

--+ --+ -8 aEm" aEnm aE1'q aEq1' ( a a) If in a deformation of a body, a point initially at Xi in a rectangular Cartesian coordinate system x moves to Xi in the same system, the ratio between the volume dV of an element in the deformed state to its volume dVo in the undeformed state is given by dV /dVo= I x;,;J.

(10.2) With (10.1), we obtain Writing Xi= Xi+Ui and assuming that the displacement gradients Ui,i are sufficiently small so that we may neglect terms of higher degree than the second in them, we obtain, from (10.3), (lOA)
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  a=1 +b10otiOot;Uk,otUk,ot+b£Oi;(Uot,ot)2 + 20aiOotJUot,aUp,p]+tb371'ot{3"{8otiOaJU{3,{3U"{,"{ +ib471'a{3"{[OaiOot;(U{3,"{+U"{,{3) 2 + 2Ua,ot(0{3iO,,{;+0"{i0{3;) (U{3,"{+U"{,{3)]}dVo. (9.4) -'----~ We note that Greek subscripts are assumed to take the values 1, 2, 3, and the summation convention is not applied to them. Introducing (9.3) into (5.4) and using til to denote the expression for Iii given in (8.5), we obtain 3 li;=I;/+2b1 L OaiOa/Ua,a a=1 3 + L [ -2(bl-b2)OaiOa;(Ua,otUp,p+Up,1'Ua,a) ot=1 3 +2b20iiUa,aUa,a]+ L {b 371'ot{3"{OaiO aJ U{3,{3U"{,"{ a,{3,"f=1 10. APPENDIX 3 If A is any 3X3 matrix, then detA = I[ (trA)3-3trAtrA2+ 2trA3]. (10.1)