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DIFFERENT FORMS OF COMPLEX NUMBERS

A complex number can be expressed in three distinct forms.

1. Cartesian form
The expression z = x + iy, where x € Rand y € R, is referred to as the Cartesian form. It has been
previously mentioned that x = Re (z) and y = Im (z).
Applications
This particular representation is frequently utilized for:
(@) The spatial representation of complex numbers on the Argand plane
(b) Establishing the locus of complex numbers

2. Polar form (r, 8)
OP=r,
X = rcos 0
y = rsin 0
Z=X+1y
rcos 0 + irsin 6
r(cos 6 + isin 0)
This is referred to as the Trigonometric (or Polar) form of a complex number. In this context, it
is important to consider the principal value of 6. for arbitrary values of the argument,
z = r[cos(2nm + 0) + isin(2nm + 6)] (Where n is an integer)

sf At time, cos6 + i sin 9, is denoted as c is (0).

Euler’s Form
In accordance with Euler’s Theorem, e'® = cos 6 + isin 8. Consequently
z = r(cos 0 + isin ) Can be written as z = re'®which is termed the exponential form of a
complex number.
Replacing 6 by — 0 in e'®

We obtain e™1® = cos @ —isin @
elf1e-10 X
Hence cosf = = ot
. _ eie_e—ie _ y
And sin® = BTy rrer
Ex. Express the given complex numbers in both polar and exponential forms.
1. S 2. 1-i
2 2
Sol. 1. Here, rcos® = — i rsin@ = — ?
Squaring and adding r?cos? 0 + r?sin? 9 = i + % =1
~ 1= 1(—vevalueisrejected )
Dividing we get tan® =+/3 = tang
Since (— %, - g) lies in third quadrant
Principal argument = g - =- 2?“
Polar form —; - g iis 1(cos(— 2?“) + isin(— 2?“))

2T,
And Euler’s formis 1.e 3"
2. Herercos® = 1and rin6 = —1

r=+2,tanf =-1= tan(—%)
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Since (1,-1) lies in IV € quadrant, principal value of q is —E

Polar form of 1 —iisv2(cos(— E) + isin(— E)) =\2xe %

S m i .
=4 1=ei=ez2,—i=e2,-1=¢l"

logi = loge? = ig;log(logi) = log(ig) =logi+ logg = ig + logg



