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1. Prove the following Jordan’s lemma. Let f (z) be continuos in the region
D = {z € C: |z| > Ry, Imz > 0} and lim, .o f (2) = 0 uniformly on D.
Then for any positive number a
: iaz _
Iiltl_{rgo e¥f(z) dz =0,
Tr

where [y is the arc of the circle {z € C : |z| = R}, which lies in the semi-
plane Imz > 0.



2. Let f(z) be holomorphic in the closed unit disc D(0,1). Prove

f(z) = %/D(O,l) Zli_(%—)gdfl(w), z € D(0,1).




3. Let o, 3 and v are positive real numbers. Then find the radius of conver-
gence for the series

ia(a+1)...(a+n—1)5(6+1)...(ﬁ+n—1)
ny(y+1)...(y+n—1)

n=0

2",




4. Show that

is holomorphic in C.




5. Let f : D(0,1) — D(0,1) be holomorphic. Prove
f(w) ‘

1—zw‘ z,w € D(0,1).

‘1—f(z



6. Let Q # C be a simply connected domain in C. Let f : @ — §2 be
a holomorphic mapping which fixes two distinct points in 2 (i.e. there are
p,q € Q so that f(p) = p and f(q) = ¢). Show that f(z) = z on Q.




7. Let a be a real number, evaluate the following integral

o0

sin azx
/ - dz.
J sinh z




8. Let f(z) be analytic on C\{1} and have a simple pole at z = 1 with
residue A. Prove that for every R > 0,

lim R"

n—-+oo

EEAC A' —0.

n!




9. Suppose that f(z) is an entire function such that
|f(z)| < Be*l, zecC

for some positive numbers A, B. Let wy,ws, - -+ be the zeros of f listed with
appropriate multiplicity. Prove that

o

D (14 jwa])™® < 00

n=1

for all o > 1.
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