
wn=z       z=r eiӨ        w=R eiα 

R= n r            α = 
n

k πθ 2+           w== n r  eiα 

 Example CR1-    w3=-2+5i,       w1=?,   w2=?,  w3=?   
Solution:  n=3,     z=-2+5i     r= 22 52 + =5.3852,    

Ө=tan-1

2
5
−

=111.80=1.95 radian      

R= 3 5.3852 =1.75    α = 
3

18028.111 k+
   w=1.75 eiα  

α0= 
3

180028.111 +
=37.26 

α1 = 
3

180128.111 +
=157.260  

α2 = 
3

180228.111 +
=277.260  

α3=
3

180328111. +
=397.260 =397.260-3600=37.260= α0 

    similarly     α 4= α 1 ,      α5=α2,    α6=α3,  ……  . 
w0=R eiα1

 = 1.75 (cos α0+ i sin α0) =  
   1.75 (cos 37.26 + i sin 37.26) =1.39+1.05i  
w1=R eiα1

 = 1.75 (cos α1+ i sin α1) =  
   1.75 (cos 157.26 + i sin 157.26) =-1.61+0.67i  
w2=R eiα2

 = 1.75 (cos α2+ i sin α2) =  
   1.75 (cos 277.26+ i sin 277.2) =0.22-1.73 i  
  
w3=R eiα3

 = 1.75 (cos α3+ i sin α3) =  
   1.75 (cos 397.26 + i sin 397.26) =1.39+1.05i  
 w3= w0,     w4= w1,    w5= w2  …. 

Example CR2-    w4=1,     w1=?,   w2=?,  w3=?   w4=? 
Solution: n=4,     z=1+j 0       r=1,    Ө=0.      

    R= 4 1 =1      α = 
4
20 πk+    w= 1  eiα = eiα 

α0= 
4

020 π+
=0 

α1 = 
4

120 π+
= 090radian5708.1

24
2

===
ππ  

α2 = 
4

220 π+
= =

4
4π  π=3.1415 radian =1800  .. 

  

α3 = 
4

320 π+ = 0270radian7124.4
2

3
4

6
===

ππ  

α4 = 
4

420 π+
= =

4
8π

2 π=6.2832 radian =3600=oo= α0  

α5= 
4

520 π+
= 0450  rad854.7
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10

===
ππ

=900=α1 

α6= α2,    α7= α3    α8= α4,…….. 
        -------------------------------… 

w0=eiα1
 = cos α1+ i sin α1= cos 0+ i sin 0=1 

w1=eiα2
 = cos α2+ i sin α2= cos 90+ i sin 90=i 

w2=eiα3
 = cos α3+ i sin α3= cos 180+ i sin 180=-1 

w3=eiα4
 = cos α4+ i sin α4= cos 270+ i sin 270=-i 

w4=eiα5
 = cos α5+ i sin α5= cos 360+ i sin 360=1=w0 

w5= w1        w6= w2           w7= w3 …… 
Example CR3-    w7=-4,       w1=?,   w2=?,  w3=? …..  
Solution:  n=7,     z=-4     r=4,     Ө=1800=π radian      

R= 7 4 =1.22     α = 
7

1802180 k+    w=1.22 eiα  

α0=25.7,  α1=77.1,  α2=128.5,  α3=180,  α4=231.4,   
α5=282.8,  α6=334.2, α7=385.7,   α8=437.1,   
 
w0=1.1+0.53i,    w1=0.27 +1.19i ,  w3=-0.7+ 0.95i ,   
w3=-1.22,     w4=-0.76-0.95i,    w5=0.27-1.19i   
w6=1.1-0.53i,       w7= w0 ,    w8= w1,    w9= w2  

Example CR4-    w8=1,       w1=?,   w2=?,  w3=? …  
Solution:  n=8,     z=1     r=8,     Ө=0  
α0=0,  α1=45,  α2=90,   α3=135,   α4=180   α5=225   
α6=270,    α7=270,   α7=315    
w0=1,    w1=0.707 +707i ,  w2=i,  w3=-0. 707 +707i,      
w4=-1,    w5=-0.707 -707i ,  w6=-i,  w7=0. 707 -707i,      

CR5   w4=1     w0=1,   w1=i,    w2=-1,     w3=-i,   

 
CR6   w8=1,     w0=1,   w1=0.7+0.7i,   w2=i,      
w3=-0.7+0.7i,  w4=-1   w5=-0.7-0.7i,  w6=-i,   w7=0.7+0.7i  
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