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1. Indicate True or False with proper explanation (no marks will be given if
one indicates True of false without explanation
p ) P a) ¥

f'\ i) Let 2 be a domain in C such that D C Q. If2|f(2)| > 34|zl =1, and
' f(0) =1 then f has a zero in D.
ii) Let f € O(C) and
If(2)] < M + N|z|* Vze€ C\D(0;R),

for some constants M, N >-0 and R > n. Then f is a polynomial of degree
at most n.

iii) There exists no nonconstant entire function f such that f(C) Cc C\{z € C:
Smz = 0, Rez < 0}.

iv) There exists a unique holomorphic map f : D — D such that f(1/2) =0 and
£(0) =1/2.

v) There ezists a Mobius trgnsformation which maps the domain
{z=x+iy€C:x2+yZ<l} onto {z=x+1iyeC:y>0}.

vi) There is no holomorphic function f on the unit disc D such that

()L e

vii) There exists a holomorphic function f on C\ {0} whose range lies in the unit

f\ disc.
viii) Let D(a; R) be the open disc centred at a and radius r. Suppose b ¢ D(a, R).
Then there ezists a sequence of polynomials {p,} in z which converges to

f(z) := . i A uniformly on D(a; R).

(8 x 5 = 40 marks)

2. Suppose f is holomorphic function on D(0; R) such that f has a zero of order m at
z =a, |a| < R.| Then show that there exist e > 0 and § > 0 such that for 0 < |lw| < e
the function f(z) = w has ezactly m distinct zeros in B(a;6).

(10 marks)

Note: You can use well-known theorems taught in class, but you need to write precise
statement of theorem that you are using.




