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1 Complex Numbers

De+ nitions
Dee nition 1.1 Complex mumbers are dened ar ordered pairs (1, ¥

Puoints on a complex plane. Real axis, imaginary axis, purely imaginary numbers. Real
and imaginary parts of complex mumber. Equality of rwo complex numbers.
D+ mition 1.2 The sum and product of two complex mumbers are des ned as follows:
(rnnl+i{ram) = (n+o,mn+m)
(rym)-(ram) = (nz3—wwm o +2an)

In the rest of the chapler use 2,2y, 81, .. . for complex numbers and r, g for real numbers.
introaduce fand @ = r 4+ iy notation,

Algebraic Properties

|. Commutstivity
n+n=n+I, iy =nn
2. Associativity
(n+n)+n=n+(n+n) (si53) = i (2229)

3, [hstnbutive Law
iy + 23] = 2xy + 15y

4. Addstive and Multiplicative Indentity
t+0=1x +lmp
3. Additive and Multiplicative lnverse

=5 = [=r =y

o S [ ety
5 E= (.r-‘+].r-":3+p1)' :#0



2 Chapter 1 Complex Humbers

f. Subtraction and Dividion

n-nen+(-n). ;:* =nst

1. Modulus or Absolute Value

B. Conjugates and propertics

10. Triangle Inequality

I:I=1..-":4+F
I =1y =(z,~-y)
nin = FiH
nh = IR
Bl - H
nl] n
lof = 23
+T =1
I - i
le s 3 Jmez %

ley + 23] < |21 + |2

Polar Coordinates and Euler Formula

1. Polar Form: for £ # 001,

2= r{oosf + ising)

where r = [z]and tan @ = gz, # s called the argument of 2. Since # + Znx s also
an argument of z.the principle value of argument of £ is take such that -7 < § <
z.For 2 = (the arg = i3 undes ned.

2. Euler formula: Symbollically,

4, de Modvre's Formula

e = (cos  + i sin #)

nn = nrelfithl
B Dun-a)
2 2

*‘h i r-f"‘

(s @ + iwdn )" = oosnl 4 § sin nd



Roots of Complex Numbers 3
Roots of Complex Numbers

Let z = re'* then ——
Ifm _ lfm " i ot
T “"(‘(n’* 2 ])

There are only n distinet roots which can be given by k = 0,1,...,n = L. If fisa
principle value of arg 2 then #'n is called the principle root.

Example 1.1 mmm;ﬂtmpf{ﬂ} i - {,-r.-'lf-"“ml.n.ru',_.-r.rlnm 3 i /134 e/
Regions in Complex Plane

l. ¢ = nbd of &, is de* ned as a set of all poiets g which satisfy
|g=z5| <&

2. Deletedd nbd of 2z is a nbd of &) excluding point ;.
3. Intensor Point, Exterior Point, Boundary Point, Open set and closed set.
4, Domain, Region, Bounded sets, Limat Points.




