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Answer any four of the following questions: 10 × 4 = 40

1. When is a family of functions said to be Normal? Prove that a family F in H(G)

is normal iff F is locally bounded.

2. Define Elementary Factor. If |z| ≤ 1 and p ≥ 0, then prove that

|1− Ep(z)| ≤ |z|p+1.

3. Prove that Γ(z) = lim
n→∞

n! nz

z(z + 1) · · · (z + n)
, where symbols have their usual

meanings. Hence show that Γ(z + 1) = zΓ(z).

4. Establish the formula log |f(0)| = −
n∑

i=1

log

(
R

|zi|

)
+

1

2π

∫ 2π

0

log f(ReiΦ)dΦ

for an analytic function f in the disk |z| ≤ R.

5. State and prove Hadamard’s Three Circle Theorem.

6. Define Order of an analytic function. Find the order of the function f(z) = cos z.

7. Let f be an analytic function on a region containing the closure of the disk

D = {z : |z| < 1} and satisfying f(0) = 0, f ′(0) = 1. Then prove that there

is a disk S ⊂ D on which f is one-one and such that f(S) contains a disk of

radius
1

72
.

8. Define Landau’s constant stating its range or values. If f is an entire function that

omits two values, then prove that f is a constant.
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