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i= -1, =1, 8=—0i*=

SO, l'4n+1:l"l'4n+2:_l’l‘4n+3:_l~,l‘4n+4:1

(=1)"?,if nis an even integer
In other words, " =

n-1
=D
The Complex Number System
z=a+ ib, then a — ib is called conjugate of z and is denoted by z

-1,1f nis an odd integer

Equality in Complex Number

z,=z, = Re(z,)=Re(z,) and Im (z,) = Im (z,).

Conjugate Complex

If z = a + ib then its conjugate complex is nbtained hv changino

the sign of its imaginary part & is denoted vy z i.e Z = a— b,
Note:

(@) z+ z =2Re(2)

(@) z— z =2iIm(z)

(iii) zZ = a® + b? which is real

(iv) If zis purely real thenz— z =0
(v) If z is purely imaginary thenz+ z =0
Important Properties of Conjugate
(@ @)=z

(© z-z=2-%

© (i}
2
() ffla+if)=x+iy = fa—-if)=x—1iy
Important Properties of Modulus
(@ |20 (®) |z]=Re(z)
(© |z]2Im(2) @ |z[=|z[=]==]-Z|

(e) zz = |Z|2 (1)) |Z1 Zz‘ = |Zl| ' |Zz‘

(b) 21+Z2=71+EZ

;2, 20
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® () |z"[=]z]"

2

U] ‘Zl +z, |2 = |Zl‘2+ |Zz|2 +2Re (21 Z,)

or \Zl + 22|2 = |zl|2 + \22|2 + 2|zl| \zz| cos (91 - 62)

Downloaded from ATDB.uno/StudyPrayas | Unauthorised redistribution is strictly prohibited.

Complex Number-I

(1)) |Z1+22|2+|Z1_22‘2:2[|Z1|2+|22|2]

(%) ||Zl|_|22||£|21+22|£‘21|+|22|

[Triangle Inequality]
(l) ||Zl|7|22||S|21722|S|Z]|+|Zz‘
[Triangle Inequality]
1 2
(m) If Z+—‘ =a(a>0),thenmax |z |= u
z 2

and min |z | = %(«/a2+4—a).

Important Properties of Amplitude

(@) amp (z,zy)) =ampz, +ampz, + 2 kn ; k € I.

) m ( Lj -
ZZ

(c) amp (z") = n amp(z) + 2kmn, where proper value of £ must be
chosen so that RHS lies in (— 7, 7t].
() log (z) = log (re™®) = log r + i@ = log |z| + i amp (2).
Demoivre’s Theorem

wmr z, —ampz, +2kn kel

Case I: If n is any integer then
(7)) (cos O +isin 0)" = cos nO + i sin nO

(i) (cos 0, +isin0,) (cos 0, +isin 0,) (cos O, +isin 0,) (cos 0,
+isin0Q,)..(cos0, +isin0,) =cos (0, +0,+0,+..0)+
isin(0,+0,+0;+..0)

Case II: If p, ¢ € Zand g # 0 then (cos 0 + i sin Oy

2 . (2
= cos (—kn+p9]+ism[—kn+p9j
q q

where k=0,1,2,3 ...q— 1.
Cube Root of Unity
“1+i3 -1-i3

2 2

(#) The cube roots of unity are 1,

(#i) If o is one of the imaginary cube roots of unity then 1 + @ +
®” = 0. In general 1 + o' + ®* = 0; where ¢ € I but is not the
multiple of 3.
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(¢) a®+b>+c*—ab—bc—ca=(a+bo+co)(a+bw®+ co) Square root of Complex Number
a®+ b = (a+ b)aw + bw?)(aw? + bw)

@ — b= (a— b)a— ob) (a— o*b) [ Izl +a +i\/‘z|‘“ forb> 0
2tx+1=x-o)x-od) 2 2

+ —
and £ VIZ] “—N'Zz 2\ for b < 0 where |z| = yJa® + b .
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