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1.  (i)     (a)   Poles are at ( )6exp πiz = , ( ) iiz == 2exp π , ( )65exp πiz = , ( ),67exp πiz =  
         ( ) iiz −== 23exp π  and ( )611exp πiz = . 

(b)  Upper half of z - plane: residue of )(zf at the pole ( )6exp πiz =  is 6)6/5exp( πi−  , 
       residue at ( )2exp πiz =  is 6i  and residue at ( )25exp πiz =  is 6)6/25exp( πi− . 
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(ii) Notations: ( ) ( ) ( ) ( ) ;1;32exp231;3exp231;1 −==+−==+== DiiCiiBA ππ  
 ( ) ( ) ( ) ( ).35exp231;34exp231 ππ iiGiiF =−==−−=  

 (a) 
 A B C D F G 

A A B C D F G 

B B C D F G A 

C C D F G A B 

D D F G A B C 

F F G A B C D 

G G A B C D F 

 (b)  The unit element is 1=A . (c)  Multiplication table is symmetric ( BAAB = , etc), 
therefore the group is Abelian. All elements can be expressed as kB , where 5,4,3,2,1,0=k , 
therefore, the group is cyclic. (d)  The inverse element of B  is G . 

 
2. (i) 12 2 −aπ .    Hint: Substitute )exp( θiz =  and use contour integration. 
 (ii) ( ) NMNP −= .   Bookwork (definition). 125)4( =cx . 
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FE h .   Function (a) is a better approximation. 
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05.0 !20)20(20dexp Γxx   [Hint: Substitute 20tx =  ]. 

(ii)    
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