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Part – A

Answer any 5 questions from the following 6 questions. Each question carries 
4 marks.
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2.	 Prove the following : If f is an entire function then f has a power series expansion 
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4.	 Let p be a non-constant polynomial and c > 0. Show that each component of 
{z : |p (z)| < c} contains a zero of p.

5.	 State and prove Maximum Modules Theorem (First Version).

6.	 Prove that H(G) is a complete metric space.	 (5×4=20)

Part – B

Answer any 3 questions from the following 5 questions. Each question carries 
7 marks.

7.	 Prove the following : Let G be an open set and f : G → C an analytic function. 
If γ is a closed rectifiable curve in G such that n(γ, w) = 0 for all w ∈ C – G then 
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8.	 Prove the following : Let G be a connected open set and let f : G → C be an 
analytic function. Then the following conditions are equivalent.

	 a)	 f ≡ 0;

	 b)	 There is a point a in G such that fn(a) = 0 for each n ≥ 0;

	 c)	 {z ∈ G : f(z) = 0} has a limit point in G.

9.	 Prove the following : If {fn} is a sequence in H(G) and f ∈C(G, C) such that  
fn → f then f is analytic and fn

(k) → f(k) for each integer k ≥ 1.

10.	 Prove the following : Suppose F ⊆ C(G, Ω) is normal if and only if for every 
compact set K ⊂ G and δ > 0 there are functions f1, f2, ..., fn in F such that for 
f in F there is at least one k, 1 ≤ k ≤ n, with sup{d(f(z), fk(z)) : z ∈ K} < δ.

11.	 State and prove the argument principle.	 (3×7=21)

Part – C

Answer any 3 questions from the following 5 questions. Each question carries 
13 marks.

12.	 State and prove the third version of Cauchy’s theorem.

13.	 a)	 State and prove the Residue theorem.
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14.	 a)	 State and prove the Rouche’s theorem.

		 b)	 State the fundamental theorem of Algebra. Prove the same by using Rouche’s 
			  theorem.

15.	 State and prove the Riemann Mapping theorem.

16.	 a)	 State and prove Schwarz’s lemma.

		 b)	 State and prove Montel’s theorem.	 (3×13=39)
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