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      Section B  

Answer any Six questions       (6 x 5 =30) 

 

1. State and Prove Open Mapping Theorem. 

2. Show that 𝒇𝒐𝒓  𝒂 > 𝟏, ∫
𝒅𝜽

𝒂+𝒄𝒐𝒔 𝜽
=

𝝅

√𝒂𝟐−𝟏

𝝅

𝟎
. 

3. If  f is analytic in a region G and a is a point in G with |𝒇(𝒂)| ≥ |𝒇(𝒛)| 
    for all z in G then prove that f must be a constant function.  

 

4. Let Re zn> -1. Prove that the series ∑ 𝒍𝒐𝒈 (𝟏 + 𝒛𝒏) converges absolutely if  the 

    series∑ 𝒛𝒏converges absolutely. 

 

5. If  f is a mesomorphic function on an open set G then prove that there are  

    analytic functions g and h on G such that f = g/h 

 

6. Let G be a region and 𝛗𝟏 and 𝛗𝟐 are subharmonic functions on G;  

    If 𝛗(𝐳) =      𝐦𝐚𝐱{𝛗𝟏(𝐳), 𝛗𝟐(𝐳) } for each z in G then prove that 𝛗  is a                   

    Sub harmonic function. 

 

7. Let G be a region in ℂ and let S be a closed connected subset of ℂ∞ such that 

     ∞ ∈ 𝐒 and S∩ 𝛅∞𝐆 = {𝐚}.  If G0 is the component of ℂ∞ − 𝐒 which contains G  

    then prove that G0 is a simply connected region in the plane. 

 

8. Suppose G is analytic on B(0;R), g(0) = 0, |𝐠′(𝟎)| = 𝛍 > 𝟎 and |𝐠(𝐳)| ≤ 𝐌 for  

    all z then prove that g(B(0;R))⊃ 𝐁 (𝟎,
𝐑𝟐𝛍𝟐

𝟔𝐌
). 

 

Contd… 
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   Section C  

Part A 

Answer any Two questions       (2x 10 =20) 

 

9.  Let G be an open set and let f: G → ℂ be a differentiable function then prove  

     that f is analytic on G. 

 

10. Let f: D → D be a one-one analytic map on D onto itself and suppose f (a)=0  

     then prove that there is a complex number c with |𝐜|= 1 such that f = c𝛗𝛂 

 

11. If G is a bounded Dirichlet Region then prove that for each a in G there is a  

     Green’s function on G with singularity at a. 

 

12. For Re z > 1, then show that 𝜻(𝒛)𝚪(𝒛)=∫ (𝒆𝒕 − 𝟏)−𝟏∞

𝟎
𝒕𝒛−𝟏dt. 

 

Part B  

Compulsory Question (1 x 10 = 10) 

 

13. For each  𝛂 𝐚𝐧𝐝 𝛃,  0<𝛂 < ∞ and ,  0≤ 𝛃 ≤ 𝟏 , there is a  constant C(𝛂, 𝛃)  

      such that  if f is an analytic function on some simply  connected region  

      containing �̅�(0,1) that omits the values 0 and 1 , and such that |𝐟(𝟎)| ≤ 𝛂 then  

      prove that   |𝐟(𝐳)| ≤ 𝐂(𝛂, 𝛃)  for  |𝐳| ≤ 𝛃  . 
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