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3 Sec. 3.3 Analytic Functions of a Complex Variable K5

The curl theorem due to Stokes (Section 1.4.4)
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of where F, and F, are any two functions with continuous partial derivatives,
Substituting Eq. (3.35) into the first and second terms on the right-hand side

ed of Eq. (3.34) separately and applying the Cauchy-Riemann conditions. we

a1l obtain |
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i It i1s clear that Cauchy’s integral theorem tells us the integral of f(2)

C, around a closed path in a simply connected region is independent of the path,

" Aless restrictive theorem due to Goursat (1858-1936) which eliminates

the continuous partial derivative requirement can also be proved. The inverse
of Cauchy’s theorem is known as Morera’s (1856-1909) theorem.

3.3.5 Cauchy’s Integral Formula

3) in two dimensions becomes
dF, OF, |
§ J..f (_5? 6y)dxd - §A(F-t dx + F, dy) (3.35)

Another important and extremely useful relation concerning the integral of

34) a function of a complex variable is Cauchy’s integral formula. It can be
written as
EERIaE S
ooy 2rif(Z,) (3.37)

where Zn' 1s within C. The function f(Z) is assumed to be analytic within '
C‘; haweve?, ()NZ — Z,) is clearly not analytic at Z = Z,. For r— 0, l
Fig. 3.9(a) is equivalent to Fig. 3.9(b). :

From Fig, 3.9(b), it can be seen that f(Z)/(Z — Z,) is analytic in the

fegion between C and C’. Hence we may apply Cauchy’s integral theorem
and obtain
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