5.7 Various representations of a complex number

A complex number can be represented in the following form:

(1) Geometrical representation (Cartesan representation): The complex number
z=a+ib=(a,b) IS represented by a point P whose coordinates are referred to rectangular axes
xox' and voy' which are called real and imaginary axis respectively. This plane is called
argand plane or argand diagram or complex plane or Gaussian plane.
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Distance of any complex number from the origin is called the modulus of complex
number and is denoted by |2}, i.e., | z|=Va2 45> .

Angle of any complex number with positive direction of x—axis is called amplitude or
argument of z

i e, amp (z)=arg(z)=tan -1 [gj

(2) Trigonometrical (Polar) representation: In A OPM, let op-r, then «=rcosq and
b=rsing. Hence z can be expressed as : = r(cosq +ising)

where r = |z}and q = principa value of argument of z.

For general values of the argument z = rfeos(2np +q) +isin(2np +q)]

SOMeEtimes (cosq +ising) 1ISWritten in short as cisq .

(3) Vector representation: If P isthe point (a, b) on the argand plane corresponding to
the complex number z=a+ip.

Then op di+bj, .. | 0P|=Va* +b*> 4 z)-a@nd

arg (2) = direction of the vector o7 —an [ﬁj

(4) Eulerian representation (Exponential form): Since we have «® = cosq+ising and
thus z can be expressed as - e, where|:|-» and q = arg (2).

Logarithm of a complex number

log(x +iy) = loge(reiq) = log, r +log, el = log, r+iq
=log, \/(xz +y?) +itan”! (LJ
X

’10ge(z)= log, | z| +iampz‘
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