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Instructions:  
1.  All questions are compulsory. 
2.  Figures to the right indicate marks. 

Que.1 Answer any two out of three.                                           
(1) State and prove Housdorff principle.   
(2) X is metric space. Show that intersection of finite numbers of open subsets of X is 

open.     
(3) Show that neighborhood is open set.     

(10) 

Que.2 Answer any two out of three.                                                      
(1) Check whether arbitrary union and intersection of compact sets is compact or not. 
(2) X is metric space and E1 & E2 be two connected subsets of X and E1 E2  then 

show that E1 E2 is connected. 
(3) Let E be a closed subset of R then prove that if E is upper bounded then lubEE.     

(10) 

Que.3 Answer any two out of three.                                                               

(1) (a) Evaluate ∫ 𝑧2 +3

𝑧2 (𝑧−4)
 𝑑𝑧 

𝑐
, c: |𝑧| =1 

(b) Evaluate ∫ cosh 𝑧

𝑧3  𝑑𝑧 
𝑐

, c: |𝑧| =1 
(2) State and prove Morera’s theorem. 
(3) State and prove Liouville’s theorem. 

(10) 

Que.4 Answer any two out of three.                                                                     
(1) State and prove Cauchy-Residue theorem. 
(2) Using Residue theorem find ∫ 1

( 𝑎+𝑐𝑜𝑠𝛳)2  𝑑𝛳 
2𝜋

0
 

(3) Using Residue theorem find  ∫ 𝑥2 

(𝑥2 + 𝑎2 )((𝑥2 + 𝑏2 )
 𝑑𝑥 

∞

−∞
 

(10) 

Que.5 Answer any two out of three.                                                        
(1) X is metric space and EX. prove that E is open iff  X-E is closed. 
(2) Show that compact subset of metric space is closed. 

(3) Evaluate ∫ 2𝑧+3

𝑧(𝑧−1)
 𝑑𝑧 

𝑐
, C: |𝑧| =2   

(10) 
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