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Replacing nby n—~1 in this last series and then noting that
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we arrive at the desired expansion:
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The singularities of the function f(@)=

ST are

at the points z=0 and z=1. Hence
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To find the series when 0 < /< 1, recall that —1_ — >.2" (z1<1) and write
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@ The function f(z) =

has isolated singularities at z=0 and z= +i, as indicated in

the figure below. Hence there is a Laurent series representation for the domain 0 <lzl<]

and also one for the domain 1<lzl<eo, which is exterior to the circle {zl=1.

(lzl<1).

For the domain O <lzl<1, we have
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On the other hand, when 1 <lzl< e,
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In this second expansion, we have used the fact that (=1 = (=D (=P = (=)
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has the one singularity w = 0 in the w plane. That singu
C, as shown in the figure below.
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Now the function S(w) has a Laurent series representation in the domain 0 <lwl< oo,
According to expression (5), Sec. 55, then,
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where he coefficients J,(z) are

Using the parametric representation w = ¢ (— 7 < ¢ < 7) for C, let us rewrite
this expression for J,(2) as follows:
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That is,
J ()= i;_{exp[—i(nd) —zsin¢)ld¢ (n=0,%1,42,..).

(b) The last expression for J,(2) in part (a) can be written as
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That is,

J()= leoS(an—zsin d)d¢ (n=0,£1,%2....).
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