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CHAPTER ZERO

BASIC CONCEPTS
AND COMPLEX NUMBERS

We begin by describing some intuitive ideas about sets.

A collection of objects under a rule or a property is called a set. _
The underlying rule or property will determine, whether the given object
belongs to the collection or not. The objects which belong to a set are
called its members or elements or occasinnally its points.

The theory of sets has been systematically studied only since
about 1880, when G. Cantor formulated the basic definitions and
axioms,
He remarked that a set must consists of definite , "well defined”
elements, that is to say If we have in mind some particular ¢ollection
then we-call it a “set” if, given any object we can decide whether it
belongs to the collection we are interested in or whether it does not. This
ccemingly ohvions property is violated by some objects, we can illustrate
this by an example due to Bertrand Russell. Suppose we have a set of
IEF"-‘I'S (alphabets),-we call it S, then since S is itself an object, either S
Will belong to the set S (itself) or (the object) S will not belong to (the

set) S,
We therefore, see that there are pitfalls in a deep study of set
theory, We shall take it as an axiom that sets do exist and they contain
Well defined objects,
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Need for Complex
The extension to the concept of complex numbers from that of

real numbers Was first necessitated by the solution of algebraic
ple the quadratic equations.

pquations. for exam
Sed4 =0 or 24x+1 =0 or 2243 =0

do not possess real TooLs. In order to find the solutions of the above
quadratic equations, Euler. (1707 - 17831 was first to introduce the

m.a.npe.n__.uhlum.?..r.u!.. _

Gauss (1777 = 1855 a German mathematician was first Lo prove
in a satisfactory manner that some algebraic equations with real
eoefMicients have complex rools in the form a +i b (Note that complex
and irrational toots always occur in pairs) ~

Comples number has two parts namely.

(i) Real and (i) Imaginary,

Real numbers can be further classified as
(@) Natural Numbers : as 1, 2,3, .. . ete
+°1,# % S

le)  Rational Numbers : A number of the form p/q when p and qare
integersand q ¢ 0 eg 1/3,2/5, 2/6,7/9 elc.

(d) .ﬁzﬂ__.n..__i Numbers = A number which can be _.mﬂﬁm....zﬁnn 9
infinite non-recurring decimals

(b}  Posinve, Negative Integers - as 0,

12 = 14142

13 = 1.732.. :
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To= 3141502,

e = 2.716... H .

Ordered palr ;. A pair (a, b) such that -
(a, ) # (b, n)unless a = bis called an =
ordered pair. It can be represented as o
point. e.g. _.._m a point with ordered pair

(2, 3 & Q with ordered pair (3, 2 4

-

___ __:u-—:.-— P A -.—_u—.ﬂ :
- nmplex n . nor ___ Hvﬂt- Ly .v~ _rr___mn".— _.—m usa w_. n_.u_.__u a __..u..
= ) = v 'V . ! ___
=L, .¥r=x +1Y¥ is called a no:.__u_n.ﬁ number, both r and ¥ E“n _rﬂn_._.

numbers. v is called the real part a , .
complex number Z. . nd y the imaginary part of the

Note: Weshall denote the set of all complex numbers by the symbol C .
D_‘n:___.__...:a on Complex Numbers. ) |
Let 2y = (x1.¥1) = xi+4¢y
Zo = (x2.¥2) = a24iyy
Addition : The sum of two complex numbers Z; & Zy
is Zi+Zy = (x1, 51 + (m,y0)
= p+an,.yp+y2)=0p+12) +0 (¥ +¥2)
Subtraction : The difference of two complex numbers
is Zy=Zo= (yp,y1) —(a,y2)
= (= yr=y2)=tlxy—x2) +i (y;—-y2
Multiplication : The product of two complex numbers
is ZixZy

(. ¥ xtae,ye)
= (p +iy a4y ) = (ype = Yiy2. ¥z + x2yp)
o - - (aper=yiy2 ity +x2y)
vision : The quotient of two complex numbers
Zy a+ive (xpoyi) (xe=y2) .

is — =
Zir vetiyr (awaye) (au.=y2)
w ) A:.E + VY2 Auy Xy v
Zex iy wteya?

. (vpaw + yrye) +i tayr—xy2)

a4yt
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The plane is called Argand plane or Argand diagram, complex

plane or Gaussian plane.

Modulus and nrgurnénl. of a Complex number : As We have
discussed previovsly |Z]| = 1 = 2+ y? is called the modulus of
Z.aind 4 = tan'hiy/v is called the argument or amplitude of % writ(es
asarg 7. or amp(z) for z 2 0 ‘

o di It follows that | 7 | = 0 if and anly if v = 0 and
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EXAMELS > Fi"“’h",rmlinf-z.whcu arg ( Z-1 )- n/3
I Z+1
Sodnfion .
Consider f"_ Lot +;.Y-l =Dy e+ D) o
Z+1 reiy+ 1l v+ D+iy v+ D=iy
z-l- _’—3-]1.}_.2*2;5-
Z+1 (e Diey?
Z-1
arg (£=—) = tan"! 5
Z+1 ; .1'2+y'-'...| /3
mn[!'{:‘l = .,|3 = 2v
-+ yz- 1
Cayi=1 = 2 ¥
[3
¢+ __2)-1 = 0

which is the equation of the circle.

EXAMPLE 2 : Find the locus of Z such that

Z-; z-; |’
:"’) [
IZ-i-fl_ o Z+i 34

- (~12|2=22)

A 7—.
or (XL ——
?.-n') (Z-H') 24

(Z =) (% +;) .
[Z-ic';(Z'f‘-— .
2 ZZ-iZ =2 +1542F+4i -0 +4

or 3ZZ+51 (Z-2)+3 < 0
or 3?4y + 5 (-2iy)+3< 0
or 31-'..' + 3-}-..' + ]u}- + 3 < u * ‘1)

(1 represents the interior and boundary of the circle.
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