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Complex numper:

The number of the form x + iy is called the complex number, which is interpreted
as point in the complex plane. Where x and y both are real numbers. Also the
complex number written as z = (x, y). Here x is called the real part of z, which is
denoted by Re(z), i,e Re(z) = x and y is called the imaginary part of z, which is
denoted by Im(z), i,e Im(z) = y. when a complex number z = x displayed as
point (x,0) on the real line or axis. Then the complex number z is called purely
real. Again when a complex number z = iy is displayed as point (0,y) on the
imaginary line or axis, then the complex number x is called purely imaginary.

Complex Iy:e

We know that a complex number z = x + iy can be defined as an ordered
pair (x,y), Where (x,y) € R[Ris the set of real numbers] and it can be
represented by point p(x, y) with regard to two rectangular axes X0X" and

YOY'. Here O is the origin.
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which are properly called real line and imaginary line respectively. Thus a
complex number Z is represented by a point P in a plane and corresponding to
every point in this plane there exists a complex number. Such a plane is called
complex plane or Argand plane or Argand diagram or Gaussian plane.

Modulus of a complex number:
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The quantity /x? + y? taken with the positive sign is defined to be modulus of
the complex number z = x + iy = (%, y) which is denoted by |z|

[the absolute value of z]. Thus lz] =1/ x* £ ¥5.

Argument or AmMe of a complex number:

We know that the relation between the Cartesian co-ordinates (x,y) and the polar
co-ordinates (7, 0) are

X 2= T COS O wrs sss sse s0s sss oo 30 w00 328 438 530 30 488 458 038 218 018 (i)
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Y p(x,y)

If z= x + iy is acomplex nu
mber then x — iy is said to b ' i
usually denoted by Z, thatis Z = x — iy . ¢ SRS e

By definition, we have
Ifz=x+iy=(x,y)thenz=x —iy = (x,—y)
In polar form,

z=1rcosf +irsinf

= z—re' [+ x =7rcosfand y = irsin6]
Then,

7 = r cos(—8) + ir sin(—6)

=re ¢
Therefore the polar Co-ordinates of z is(r, ), and those of Z is (7, —8).

Geometrically, we see that the conjugate of z is the reflection or image of z about
the real line.

The module of both z and Z are same, which isr = /x2% + y?

But the argument of z is 6 and that Z is- 6.

Thus |z| = |Z | and Arg(Z) = —Arg(2z).
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_'1+22| < |z4| + |z,

iz, — 22| < |z4] + |2,

~ Proof:
Let z;and z, be complex number.

We know that,
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e (2)
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Using (2) & (3) in (1) we get
|2, + z,|?
= (2, +2)(71 + 2)
=212y + 2123 + 237, t+ 232,
= |z,1? + 2,2, + 712, + |2,1* by(1)
=|z;|? + 2,75, + 2123 + |2|*
= |,|? + 2Re(z:7;) + |22|°
< 2% + 2|21 73| + |22/*
= |z,|? + 2(|1z1 1|1 Z2]) + |22|?
= |z, + 2(13112;]) + |22 |?
= {lz,| + |21
|2, + 25|* < {l21] + 2]}

|z, + 25| < |24] + |2,

[z + Z = 2Re(2)]
[+ |z] = Re(2)]

['.' |lezl = |2122|, Ifl - |ZI]
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