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Question 1

22 September 2020 09:33 AM

1. Find Laurent expansions for the function f(z) =

j(: ; 1)3 valid on the annuli
2?2 — 22—
(a) 0< |z <1,
(b) 1 < |z| <3,
(c) |z| > 3.
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Question 2

22 September 2020 09:33 AM

2. By integrating e~*" around a sector of radius R, one arm of which is along the real
axis and the other making an angle 7 /4 with the real axis, show that:

N0 ) . ﬁ /x
sin(z?)de = +— = cos(z?)dx.
/{1 2v/2 0 (d\‘ﬁh ’M«S
~ Ex.
(Here, use the well-known mtegral[ _exp(—2?)dx = \/j ()vaa (L A"OQQA
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Question 3

22 September 2020 09:33 AM

. . > cos(x)
3. Compute using residue theory — 5 dr.
Jone (14 22)?
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Question 4

22 September 2020 09:33 AM

4. Show by transforming into an integral over the unit circle, that

—_—

2
1 27
/ 4 = ——
Jo a*>—2acosf + 1 az — 1

where a > 1. ASo compute the value when a < 1.
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Question 5

22 September 2020 09:33 AM

5. Show that if ay, ..., a, are the distinct roots of a monic polynomial P(z) of degree
n, for each 1 < k < n we have the formula:

[[(a — a;) = P'(a).
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Question 6

22 September 2020 09:33 AM

6.05how that an entire function f(z) has a pole at oc if and only if |f(z)| — oo

as |z| — 0. OAlso show that such entire functions are necessarily non-constant
polynomials.

Definition 4: Limit is infinity

Let a € C and f be a complex valued function defined on some deleted neigh-
bourhood of a. We say

lim f(z) =

r—a

if for every M = (), there exists & > () such that

O<lz—al<d = |f(z)] = M.

Definition 6: Limit at infinity is infinity

Let f be a complex valued function defined on some set of the form {z € C :
|z > Ry} for some Ry > 0. We say

lim f(z)=0c or lim f(z)=o0
z—00 [HEE
if for every M = (), there exists @ > I, such that

|z| = R = |f(2)| > M.

Theorem 7

Let f be a function defined on a neighbourhood of infinity, that is, on a set of
the form {z € C: |z| = Ry} for some Hy > 0. Then,
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