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SECTION – A 

Answer ALL the questions (𝟓 × 𝟐 = 𝟏𝟎) 

 

1. Define index of a point. 

2. Define Harmonic function. 

3. Define infinite product. 

4. State Riemann Mapping theorem. 

5. When do you say a function is real analytic? 

 

SECTION – B 

Answer ANY FIVE questions (𝟓 × 𝟔 = 𝟑𝟎) 

 

6. State and prove Cauchy’s integral formula  

7. State and prove Schwarz’s theorem. 

8. Show that Γ(𝑧)Γ(1 − 𝑧) = 𝜋 𝑐𝑜𝑠𝑒𝑐𝜋𝑧 and hence deduce that Γ (
1

2
) = √𝜋. 

9. Show that the function 𝜉(𝑠) =
1

2
𝑠(1 − 𝑠)𝜋−

𝑠

2 Γ (
𝑠

2
) 𝜁(𝑠) is entire and satisfies 

 𝜉(𝑠) = 𝜉(1 − 𝑠). 

10. State and prove Jensen’s formula. 

11. Prove that a  family 𝔉 is normal iff its closure 𝔉̅ with respect to the distance function 

𝜌(𝑓, 𝑔) = ∑ 𝛿𝑘
∞
𝑘=1 (𝑓, 𝑔)2−𝑘 is compact. 

12. Illustrate briefly the use of Schwarz – Christofell transformation in finding the complex 

potential for the flow of a fluid in a channel with abrupt change in its breadth.  

 

SECTION – C 

Answer ANY THREE questions  (𝟑 × 𝟐𝟎 = 𝟔𝟎) 

 

13. a) If 𝑓(𝑧) is analytic in an open disc ∆ then prove that ∫ 𝑓(𝑧)𝑑𝑧 = 0
𝛾

 for all closed  

    curve 𝛾 in ∆. 

 b) If 𝛾 lies inside of a circle then prove that the index 𝑛(𝛾, 𝑎) = 0 for all points ‘a’ 

outside of the same circle.  

14. a) State and prove the mean value property of Harmonic function. 

b) State and prove Poisson’s formula for harmonic function.                         

15.  State and prove Mittag – Leffler theorem. 

16.  State and prove Arzela’s theorem . 

17.  State and prove Schwarz- Christofell formula. 
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