CompLex | Numsers’ And BADRATIC' EqQuATIONS

~ (neal numbens + ;-mngma.ng numben) /,__\_' A —
+ Complex Numbens (z) : Genenal fonm [z = @#ib)

e,

a,b = neal numbens

(imaginany pant) Imz

® WNote : Two complex numbens r-a+ib and z-c+id ane equal if a=c and b=d

ﬂ/ Algebna of Complex numbens :

{. Addition of two complex numbens °

@ The closune law : |Z|+Zg \ 7,2, = Lwo complex no.
& The commutative law :[2,+2, = 2,47, |

© The associative law : [(z,+ z,) +z5 = 7, + (2, +123)]

@) The existence of additive (identity : 0ti0 denoted as 0 ( zeno complex no.) |2’-Hg’ Z|
e) The existence of additive invense :-a+ i(-b) denoled as -z (negative of z) (z+ (-2) = 0]

additive id Enfr'-.*,'

oddilive

2. Diffenence of two complex numbens - |7,-7, = 7, + (-1,)

S. Multiplication of two complex numbens - Let z,= at+ib and 1z,= C+id , then , the pnoduct z,7,
s 2,1, = (ac-bd)+ i (ad + bc)

@ The closure law + [ZZ] z,,1,* lwo complex no.

(® The commutative law - [Z,Z, = Z,Z,
€) Th! GSSDHQHUE lﬂu_} : l(zlzz)z z z'(22 ZS)I mulliplicative :drnt.'ff

@ The existence of multiplicative identity - 1+i0 denoted as I

) The existence of multiplicative invense . #4- ";-.-.bm denoted as [ orR z° |Zé sl S
lﬁ Thf distnibution law -+ (a) ‘?I (Z!*zj) = zl 7, + 2133 L \/ (nvense

(b) Zl+21) 2': » Il 2" + 2'!?, 7,2y, 2; = Lhunee complex no.

4. Division of two complex numbens L1 = e A 2, #0

¥ Powen of i [ =V1] |i’= -1 ‘i’--i\ ‘i’-i| ‘i‘--l\

P Note : Any integen k, AL B R I B A L A R

 Tdentitie

(7=, 224 2,°~ 92,2
3
kz,-rz;) = L3523 ST+ 1]

I[_zz)!- T;".TZ:Z;'I'SI,Z‘—- ZI
I'l"' 2'2 - Zz;**z;n 2"22)

irmdulus e et Z=0+t1b j Cr.mjugate Slat z=atib

Modulus of z l 'z' = .’al-f- bl tonjugate ufz‘ E = a-1b \

' "ﬂtﬂ . (a)l,z[ Zzl = 'ZI“szl (b ’;-:’: .i,.i_;,,.
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‘{ﬂngand Plane - The Plane having a complex numben us&ignrd to each of ils point (s

called the complex plane on the angond plane. ‘ ] >
:Hiy - Jx’fy’ (s the distance between the point ‘Pft,w and the onigin 0 (0,0).
he =x-axis and Yy - axis (n the anaund plane , n?sprrtiuﬂ{’ , the neal axis t
and the imuqinnﬁg axis. | *
The point (1:,-1) s the minhon :‘mage of the point t-r.H) on the neal axfs/ T
‘jPolnn fonm of the complex no. : |et the point. P nepnesent the non -zeno
complex no. I-'l'fiﬂ, A
2=M(C0s0 t iSinB) whene x = nCosO y = nSind P
o -
b - anguemenl of z (ongz)

Fon any complex no. z+0 , theme coonesponds Mlat one value of 0 in 0£0<2T
The value of 6, Such that -T <8< M s called the pnincipal an?uement of z
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¥ Quodnatic Euations  gx®+ bx+c =0  whene a,b,c ER , A#0 , b 4ac< 0

= s + ! Q’-_ 3 o + _ R o
then, the solution of Lhe gquadnatic equation is | x b * Hac _\:b T JHac-06" ¢
20 24

® Wote : A polynomial equation has at least one noot.
? Note : A polgnomr'a( equation of degne¢e M has n noots.
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