Chapter 1E. Complex Numbers.

Definition of Complex Number

A complex number is a number that can be written in the form a + bi, where a, b are real numbers
and ¢ = /—1. a is referred to as the real part and b is referred to as the imaginary part.
The standard form of the complex number is

a -+ bi.
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Ex9) Find real numbers a and b such that
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Absolute value of a complex number

If z = a + bi is a complex number,
|z| = |a + bi] = Va? + b2
The distance between two complex number z; and z; is

‘21 b /42,.

Ex10) Compute the absolute values of the following complex numbers.
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Properties of the absolute value of complex number

1. For z = a + bi a complex number, the absolute value of z represents the distance from the origin
(0,0) to the point with coordinate (a, b).

2. Let z; and 2z be any two complex numbers then

|2122] = | 21| 22
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3. Let z; and zy be any two complex numbers then
|21 + 22| < |21| + |22

This inequality is called the triangle inequality.

Ex11) Show that the absolute value of the sum of —3 + 4 and 2 + 2i is less than or equal to the sum of
their absolute values.
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Conjugate of a complex number

The conjugate of the complex number z = a + bi is defined to be a — b denoted Zz.

Ex12) Compute the conjugate of the following complex numbers.
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Properties of the conjugate of a complex number
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Ex13) Express the following in the form a + bi.

R \
o TEB 33 L Gl a0 (AR 4

S L N TV
t 1
_2W AR g
et~ - =1k
"y
rh B
AT

-

.
T q —‘%q, o C‘- <{' O

» - 7
"Veo‘x: ‘z o ey = — —
g + '""IN T
. ~ | 3 y\\ [ \ 2 (’w Y‘ (0\2'
py S 2+Sﬁ*\ . e e = koo L sl
s e e Rt (—(L)
EaE AT R B TP

| —(-4) B

_ [
_ 'S_- + S‘(\

-2 . U
\eal - \'3’.;’ W\'\O\Sf\/\ﬁ\’lj —

20




