CHAPTER -5
Complex Numbers

“Complex number 1is the combination of real and imaginary
numbers”

5.1 Basic concepts«of complex number

(1) Definition: A number of the form x+i. Where x,yer-and i- /=1 is called a complex
number and 'i' is called iota.

A complex number is usuallydenoted by z and the set of .complex number is denoted by
C.

i.e., C={x +iy:xeR,yeR,i=x/:}

For example, s+3i=1+:0+4:4+0i €fC. are complex numbers.

(i) Euler wasthe first mathematician to introduce the symbol i (iota) for the square root
of — 1 with property > --1. He also called this symbol as the imaginary unit.

(if) For any positive real number a, we have

V=a =J=1xa =v=1a =itla

(iii) The property. Vayb =+ab 1S valid only if at least one of-a and b is non-negative. If a

and b are both negative then'Vavs = -/ | 5] .

(2) Integral-powers of iota (i): Since i=y=1 hencewe have »--1, # =< and #=1. To
find the value of i >4, first divide n by 4. Let q be the quotient and r be the remainder.
i.e., n=4q+r where o<r<3

M= l-4q+r — (14 )q.(lv)r — (l)q (l)’ =i
In general we have the following results # =1, i =i #=2-Z1y /% =—;, where n is any
integer.

Real and Imaginary parts‘of a complex number

If x and y are two real numbers, then a number of the form :-x+; iscaled a complex
number. Here “X’ is called the real part.of zand ‘y’ is known as the imaginary part of z. The
real part of zis denoted by Re(z) and the imaginary part by Im(2).

If z=3-4i, then Re(2) = 3'and Im(2) = - 4.

A complex number zis purely red if itsimaginary part iszeroi.e., Im(z) = 0 and purely
imaginary if itsreal partiszeroi.e., Re(z) = 0.
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