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   CO BL 
Q.1(a) State and prove Liouville's theorem. Hence, use it to determine whether the function 

𝑓(𝑧) = 𝑐𝑜𝑠 𝑧  is a bounded function or not. 
[5] 1 2.3 

Q.1(b) Using Cauchy - Goursat theorem for multiple connected domain, evaluate the integral 
∮

ଵ

(௭మିଽ)
𝑑𝑧,

஼
 if 𝐶: |𝑧| = 4 be positively oriented circle. 

[5] 1 3 

     
Q.2(a) Discuss conformal mapping for the transformation 𝑤 = 𝑓(𝑧) from the 𝑧 − plane to the 

𝑤 −  plane. Find the critical points where the following transformation fails to be 
conformal: 𝑤 = 𝑓(𝑧) = 𝑧ଷ − 3𝑧ଶ + 2 

[5] 1 2 

Q.2(b) Develop the Taylor/Laurent series expansions of the function  

𝑓(𝑧) =
1

(𝑧 − 1)(𝑧 − 2)
  

in the following regions:   i) |𝑧| < 1    ii) 1 < |𝑧| < 2  iii) |𝑧| > 2 

[5] 2 2,3 

     
Q.3(a) Let 𝛾 be a simple closed contour with positive orientation and enclosing the origin, then, 

using residues, show that: 

                               ∮ 𝑒൫௭ାభ
೥൯ 𝑑𝑧 = 2𝜋𝑖 ∑ భ

೙!  (೙శభ)!
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[5] 3 2 

Q.3(b) 
Check whether the function 𝑓(𝑧) = (𝑧ଶ − 16)

భ

మ is a multivalued function or not. If 
it is so, obtain the branch point(s) and a suitable branch cut for it. 

[5] 3 1,2 

     
Q.4(a) 

If a function 𝒇(𝒛) is meromorphic inside a simple closed contour 𝑪 and 𝒇(𝒛) is 
analytic and has no zeros on 𝑪, then prove that: 
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஼
= 𝑁 − 𝑃                   (1) 

where 𝑁 is the number of zeros and 𝑃 is the number of poles lying inside 𝐶 (a 
pole or zero of order 𝑚 must be counted 𝑚 times).  

Using the above expression (1), compute the value of integral ∮
௙ᇲ(௭)

௙(௭)
𝑑𝑧

஼
  with 

𝑓(𝑧) =
(௭ିଵ)య

௭ర(௭ିସ)మ , where 𝑪 is the circle |𝑧| = 3.  Also, determine the winding number 

of the transformation  

 
[5] 
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2,3 

Q.4(b) 
State Rouche’s theorem. Applying Rouche's theorem, show that none of the zeros 
of the polynomial 𝑃(𝑧) = 𝑧଼ − 4𝑧ଷ + 12 lie inside the circle |𝑧| = 1. 

[5] 2 1,3 
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Q.5(a) For an entire function 𝑓(𝑧) given in the Weierstrass Factorization form as:  

𝑓(𝑧) = 𝑧ସ  𝑒௭  ෑ ቀ1 −
𝑧
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i) Identify all the zeros of 𝑓(𝑧) along with their multiplicities. 
ii) Recognize the canonical product and its genus.  

iii) Obtain the rank and genus of function  𝑓(𝑧). 

[5] 3 2,3 

Q.5(b) Explain order of an entire function. Hence, identify the order of the function 𝑓(𝑧) = 𝑒௭. [5] 3 1,2 
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