(b} (1} The function g & analytic on T — {ﬂ}, Bl mod ad 0, and so0 0 & Lthe anly
singularily of g
.
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The general Lerm of this series is of the form
o e o S |
I%(F) =%ﬁF. Fn-r:l-fl,],?,.-.-
Since the Laurent series for g about () has infinitely many negative powers,
g has an essential singularily at 0.
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{11i) Since g has an essential singularity at (I, we can apply the Casorati-
Weierstrass Theorem, Takeo = 0, 6 = 1, and choose = 100lfand e = 1,
5o that the disc with centre 7 and radius £ lies in

{w:Imw > 1000}.

By the Casorali-Weierstrass Theorem, there exists r such that
0<|s <1 and |g(z)-fl <.

Hence Imilg{z}) > 1000, a2 required.

Cruestion 11

(a) The function é(z) = 1/2% is even and analytic on C, apart from a pole at 0,

Sy (o B A PR e
= zz(rr+ﬁ+3ﬁﬂiﬂj+ )
[
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za that Res( [, 0] = :rzl,lrﬁ
Also, if Sy is the square contour with vertices at (N 4 ) (£1 % i), then
| cogec 2| = 1, for 2 € 5x,
and || = N + 3, for = € Si, 0 that, by the Estimation Theorem,

- § 16w
fiz)dz| < AN 1) = ———,
U;,., e ST T R
which tends to 0 as N — oo. Hence, by HB3, page 5, item 4.3 (Unet CI,
Theorem 4.2,
L]
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P ~§Res(f.0) = -3
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