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1. (i)     (a)   Poles are at ( )4exp πiz = , ( )43exp πiz = , ( )45exp πiz =  and ( )47exp πiz = . 

(b)  Upper half of - plane: residue of at the pole z )(zf ( )4exp πiz =  is 
4

)4/3exp( πi−  ; 

       residue at ( )43exp πiz =  is  
4

)4/9exp( πi− . 
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 (ii) (a) 
      1 -1 i -i 
1 1 -1 i -i 
-1 -1 1 -i i 
I i -i -1 1 

-i -i i 1 -1 

 (b)  1=E . 
 (c)  Multiplication table is symmetric ( BAAB = ), therefore the group is Abelian. 

           All elements can be expressed as , where ki 3,2,1,0=k , therefore the group is cyclic. 

     (d)  The inverse element of  is i . i−
 

2. (i) ∫
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sin baba

d  (for ab <<0 ).  [Hint: Substitute )exp( θiz =  and use contour 

integration.] 

(ii) (a)   (for [ ] 24
2 4)1(1)( xxxxP ≈−−= 1<<x );  (b) [ ] 26

2 6)1(1)( xxxxP ≈−−=  (for 1<<x ); 

  (c)   (for[ ] 2
2 )1(1)( zxxxxP z ≈−−= 1<<x ). 
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4. (i) (a)    αβ ±= .                             (b)        ( ) ( ) constyxu += βα
β
α cosexp , with . 22 αβ =

 (ii)         
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