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Complex Numbers ‘ | ' ,
The numbers of the form x +{y where x, y € R ar¢ called complex pumbers,
Here. ‘ | ‘ '

x = Real part of complex number
- fmaginary part of complex number
REAL Lvery real number is a complex number with zero as it imaginary part.

Operation on Complex Numbers | ;
Ifa, b, ¢, d, k are real numbers then following hold for complex numnbers,

I. a+tbi=c+di = a=cAb=d
2, (a+tb+(ctd)=(@+tc)+(b+d)i -
3. k(a+t bi)=ka+kbi ,
4, (a+tb)—(c+di)= atbi+(-c~d)=(a~-c)+(b—d)!
5, (a+bi)(c+di) =(ac-bd)+ (ad + be)i ’
Coraplex Numbers as Ordered Pairs
Let C be the set of all ordered pairs belonging to R x R which satisfy the following properties.
1. (a.b)=(c,d)=a=c Ab=d
2. (a,b)+(c. d)=(a+tc,b+d) |
3. (a,b)~(c,d) = (a,b) +(c,~)=(a-c.b-d)
4. k(a,b)=(ka, kb) ’
5. (a,b)(c,d)=(ac—bd,ad+bc)
then C is called the set of complex numbers.
Conjugate Complex Numbexs ; : .
‘Complex numbers which have the same real parts and whose imaginary parts differ in sign only ¢

called conjugate of each other
e.g a+ bi and a — bl are conjugate to each other.

Note:
1. A real number is self conjugate.
2. A pnumber which has zero as its imaginary part is self conjugate.

es of the Fundamental Operations on Complex Numbers.

Properti _ :
“The set ‘C’ of complex numbers form a field with

1.- (0, 0) as the additive identity of C.
2. Every complex number (a , b) has the additive inverse (-a, -b)
ie(a,b)+(-a,-b)=(0,0) | |
3. (1, 0) is the multiplicative identity of C. i.e.
(a,b).(1,0)=(a. 1-b.0,b.1+a,0)=(a,b)=(1,0)(a, b)
4. Every non-zero complex number {i.c. (a, b) # (0, 0)} has multiplicative inverse.

- -b
: Multiplicative of (a,b)= (az i B al+ bz)

. a -b ' .
i.e. (a,b) (a2+bzyaz+b2) =(1 10) : ,
5, (a,b) [, (D=0 b)(c, d) = (a, b)(e, ) - 8 i -
@ The set C does not satisfy the order axioms. In fact there is no sense in saying that one complex 1"

is greater or less than another. . , } |

{

A Special Subsetof C . . :
Consider the subset of C whose elements are of the form (a, 0).

Let(a,O),(c,O)eC ‘ A _ S
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gehottl_—- O)+(c,0)“(3+" , 0)
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and any number which lies an it is called real number,

sian_Product . |
Cartettn s d B be two non emply sets then Cartesian product of A and B is denoted by A x B and defined
sAxB={(x.y)/xeAAYyEB) ;

rdered Pairs ‘ |
Qrde -51‘hc members of a Cartesian pn oduct are called orc 2red pairs.

grtesian Plane:

The Cartesian pro

Real Plane: |
~"""The geometrical plane on Whi ch coordinate sy:-tem has been specified is called the real plane or

coordinate plane. ' | '

There is (1 — 1) correspondence b etween the elements of R x R and points of the plane.
Coordinates of a Points . ' ' (Sgd 2015, Lhr 2015 G )

If a point A of the coordinate plan 2 corresponds to the ordered pair (a, b) then

a, b are called the coordinates of (A . ais called x— coordinate or abscissa and b is called y coordinate or

. : ' (Federal 2015, Rwp 2016)
duct R x R is .Qalled the Cartesiaii plane, Where R is the set of real numbers. :

ordinate. .
Corresponding to every (a, b) € R ¢ R there is one and only one point in the plane and vice versa.
Geometrical Representation of Complex Numbers ~

ane. Every complex number is represented

We represent complex numbers by points of the coordinate pl
by one and only one point of coordinate plane and every point of plane represent one and only on complex

number, In this case components of comp lex number are the coordinates of the point representing 1t we call x -
axis as real axis and y—axis as imaginary axis and coordinate plane is called complex plane or plane.

Argand Diagram: | |
The figure representing one or mjore complex numbers on the complex plane is called an argand’s
diagram. ,
Points on x-axis represent real numbers and points on the y-axis represent imaginary numbers.

Modulus of Complex Number

The modulus of a complex number »: + {y is denoted by |x + fy| and is defined as
\ Y 1;

' IX+1"= 2 2 Ry
¥l \/x +y et - At
\\“
£

Iﬂl;e ‘ Z=X+fy \ :
1 |2|=\f)2)z;r : : - . S N

The modulus of a complex number

the distance from the origin of the point re:presenting the number.
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"; - Rg!or'Form of Complex Number. . . |

: l ) IETL P T T e 4
| Letz=x+1y . 1 ‘
| From diagram x=rcosf y = r sin0 where r = |z| ‘ LR

0 = argument of z ., X + {y = r ¢cos0 + r sin0 where ‘ , . ] ,'q./l‘” K

! b RS 3 MOy

= 2 2 a1 X) Ay} . [ ‘
r= yx? +y?,0=tan (\ . This is called
Polar form of complex number. . : ,
\
DeMoivres Theorem »
(cos 0 + / sin 0)" = ¢os (nd) + { sin (n0) Vel
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EXERCISE 1.1 1a

w/ |
| EXER CISE 1.1

each of the following complex umbers in the polar form

( problems 1-6):

T o
_\3 +1i

2
3 | - . k]
~i1=N\3t 4 -1+

5. (-2+20(-0 C5o8i

the given complex number in cartesian form and plot on an
Express
Argand diagram ( Problems 7 - 10) :

E 8 5cis (3—’1")
7. 2cis (‘-6_) | . 4

‘ | 7 5 cis (n/3)
9. 3 cis (Zg_ | - 10, 2 cis (m/2)
L/Find |z ] where e T |

\./

; en (3+4iM—1+2L)
(i) z=——2i(1+i)(2+‘4i)(3+i) (i)  2="_1_4 )(3_5)

Scanned with CamScanner



