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Tutorial 7 - Cauchy Integral Formulae - Solutions
1. Let T be the contour |z — (—2 4+ 37)| = 4.
(a) Let
1 3 -2 222 — 249 222 — 249

J(2) = z—2+z+3+z+1 - (z+1)(z4+3)(z—2) 23+222-52—6
i. The singularities of f(z) are (simple poles) at z =2,z = -1,z = —3.

ii. We can deform the contour |z — (—2 + 3i)| = 4 to the pair of contours |z — (—1)| = € and
|z — (=3)| = € (any 0 < e < 1 will work as pictured). See the diagram below.
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= 2w h(z)|,__, by CLF. using D = |z + 1| < 2¢ where € < 1.

h(z) is analytic on D and D contains the contour |z — (=1)| = €
+2mi 1(z)],__5 by C.LF. using D’ = |z + 3| < 2¢ where € < 1.

[(z) is analytic on D’ and D’ contains the contour |z — (—3)| = ¢
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as the latter integral is 0 by CG — z = 2 is outside the contour I'

ﬁf(z)dz

2. (a) A suitable domain D is D : |z — (1+1i)| < 6 as 2% +22% — 2+ 1 is analytic in D and D contains
the contour |z — (1 +4)| =5 — see the following diagram

ii.
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(b) Tt is true that (z —2)* +10(z — 2)3 +36(z — 2)2 +55(2 — 2) +31 = 2% + 222 — 2 + 1.
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s
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4 2 3 _ 1
= 7{ %dz by contour deformation
|z—2|=1 (2—2)
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You have had a sneak preview of LAURENT SERIES.



