Transformation of the Vector Area Form (Nanson’s Formula)
Philip Pennance!  February 1981.

Claim. With the usual notation of Continuum Mechanics

/ nda:/ det J (JH)'NdA
OP(M) oM

where J is the Jacobian of P.

/ nda = (/ ny da, / ny da, / n3 da)
dP(M) AP(M) aP(M) AP(M)

The first component is:

/ nida = / dxre N\ dzs
OP(M) OP(M)

= / (Jo1 X7 4 Joo dXo + Jog dX3) A (J31 d Xy + J32dXo + J33dX3)
oM

Proof.

= / (JoaJs3 — JagJs2) dXo N d X5 + (Jog 1 — Jo1J33) dX3 A d X,y
oM

If C(J) is the cofactor matrix then by definition,
C(J)yy = (1) My
where M;; is the determinant obtained by deleting row ¢ and column j of J. Thus

Cll - J22<]33 - J32J23
012 = _(J21J33 - J31J23)
C113 = J21<]32 - J31J22

Thus,

</ nda) = / CHNl dA+012N2 dA+ 013N3 dA
OP(M) 1 oM

_ /8M(CN)1dA

- (/dM det J (J7)'N dA) 1

The other components transform in the same way.

thttps://pennance.us


https://pennance.us

