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The two examples are based on Exercise 28. The result should a square. 

w i t h ( p l o t s ) ;

The contour integral below starts at 0 and goes to z along a straight path. Since we 
have path independence this path is as good as any other.

f s q u a r e  : =  z - >  z * i n t (  ( (  ( z * t - 1 ) * ( z * t - I ) * ( z * t + 1 ) * ( z * t + I )  ) ^ ( - 1 / 2 )
) ,  t = 0 . . 1 ) ;

complexp lo t ( fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=0 . .2 *P i ,v iew=
[ - 2 . . 2 , - 2 . . 2 ] ) ;    #  I m a g e  o f  u n i t  c i r c l e .  S h o u l d  b e  a  s q u a r e .  

If we restrict theta, we can start to see what is happening
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complexp lo t ( f square (cos ( the ta )+ I *s in ( the ta ) ) , the ta=0 . .P i / 4+0 .1 ,
v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) ;

It is jumping across and turning back at Pi/4. 

s1:=c o m p l e x p l o t (  f s q u a r e ( c o s ( t h e t a ) + I * s i n ( t h e t a ) ) , t h e t a = 0 . . P i / 4 ,
v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
s 2 :=complexp lo t ( - fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=
P i / 4 + 0 . 0 0 1 . . P i / 2 - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
s3 :=complexp lo t (  f square (cos ( the ta )+ I *s in ( the ta ) ) , the ta=
P i / 2 + 0 . 0 0 1 . . 3 * P i / 4 - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
s4 :=complexp lo t ( - fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=3*
P i / 4 + 0 . 0 0 1 . . P i - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
s5 :=complexp lo t (  fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=Pi+0 .001 .
. 5 * P i / 4 - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
s6 :=complexp lo t ( - fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=5*
P i / 4 + 0 . 0 0 1 . . 6 * P i / 4 - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
s7 :=complexp lo t (  fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=6*
P i / 4 + 0 . 0 0 1 . . 7 * P i / 4 - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
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s8 :=complexp lo t ( - fsquare (cos( the ta )+ I *s in ( the ta ) ) , the ta=7*
P i / 4 + 0 . 0 0 1 . . 2 * P i - 0 . 0 0 1 , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) :
d i s p l a y ( s 1 , s 2 , s 3 , s 4 , s 5 , s 6 , s 7 , s 8 ) ;

c o m p l e x p l o t ( f s q u a r e ( . 9 * c o s ( t h e t a ) + 0 . 9 * I * s i n ( t h e t a ) ) , t h e t a = 0 . . 2 *
P i , v i e w = [ - 2 . . 2 , - 2 . . 2 ] ) ;  
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(2)(2)

Next example, also based on Exercise 28, but should give a pentagon.

f 2 : =  z - >  z * ( i n t (  ( (  ( z * t - 1 ) * ( z * t - I ) * ( z * t + 1 ) * ( z * t + I ) * ( z *
t - 0 . 7 0 7 1 0 6 7 8 - I * 0 . 7 0 7 1 0 6 7 8 )  ) ^ ( - 0 . 4 ) ) ,  t = 0 . . 1 , d i g i t s = 3 ,numeric=
t r u e) ) ;

B :=complexp lo t ( f2 (cos ( the ta )+ I *s in ( the ta ) ) , the ta=0 . .2 *P i ,v iew=
[ -2 . .2 , -2 . .2 ] ,numpoin ts=300 ,co lor=b lack , th ickness=3) :
r 1 : = c o m p l e x p l o t ( f 2 ( 0 . 9 * c o s ( t h e t a ) + 0 . 9 * I * s i n ( t h e t a ) ) , t h e t a = 0 . . 2 *
P i , v iew=[ -2 . . 2 , - 2 . . 2 ] ,numpo in ts=30 ,co lo r= red ) :
r 2: = c o m p l e x p l o t ( f 2 ( 0 . 7 * c o s ( t h e t a ) + 0 . 7 * I * s i n ( t h e t a ) ) , t h e t a = 0 . . 2 *
P i , v iew=[ -2 . . 2 , - 2 . . 2 ] ,numpo in ts=30 ,co lo r= red ) :
r 3: = c o m p l e x p l o t ( f 2 ( 0 . 5 * c o s ( t h e t a ) + 0 . 5 * I * s i n ( t h e t a ) ) , t h e t a = 0 . . 2 *
P i , v iew=[ -2 . . 2 , - 2 . . 2 ] ,numpo in ts=30 ,co lo r= red ) :
d i s p l a y ( B , r 1 , r 2 , r 3 ) ;
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This example, based on Exercise 29 in 5.2, do not go well! It should form a rectangle.

f 3  : =  z - >  z * i n t (   ( ( z * t ) * ( z * t - 1 ) * ( z * t - 2 ) ) ^ ( - 1 / 2 ) ,  t = 0 . . 1 , n u m e r i c =
t r u e ,  d i g i t s = 3  ) ;

complexp lo t ( f3 (x ) ,x= -3 . . 3 ,v iew=[ -10 . .10 , -10 . .10 ] ,numpoin ts=20 ) ;
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(4)(4)

f 3  : =  z - >  e v a l f ( z * i n t (  R e (  ( z * t ) ^ ( - 0 . 5 ) * ( z * t - 1 ) ^ ( - 0 . 5 ) * ( z * t - 2 ) ^
( - 0 . 5 ) ) ,  t = 0 . . 1 ) )  +  I * e v a l f ( z * i n t (  I m (  ( z * t )^ ( - 0 . 5 )* ( z * t - 1 )̂
( - 0 . 5 )* ( z * t - 2 ) ^ ( - 0 . 5 ) ) ,  t = 0 . . 1 ) ) ;

c o m p l e x p l o t ( f 3 ( x ) , x = - 3 . . 3 , v i e w = [ - 1 0 . . 1 0 , - 1 0 . . 1 0 ] ) ;
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f o r  n  f r o m  - 3 0  t o  3 0  d o  P [ n ] : = f 3 ( n / 1 0 )  e n d  d o :
P [ 0 ] : = 0 . 0 : P [ 7 ] ;

po in tp lo t ( {seq ( [Re (P [m] ) , Im(P [m] ) ] ,m=-30 . . 30 ) } ,v i e w = [ - 1 0 . . 1 0 , - 1 0 .
. 1 0 ] , c o l o r = r e d );
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Finally got a rectangle! 


