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aftryr H&d A fgamdte aentor

(Complex Numbers and Quadratic Equations)

*® Mathematics is the Queen of Sciences and Arithmetic is the Queen of
Mathematics. - GAUSS *%*

5.1 yfuerr (Introduction)

felt shensti § g Wb 31X & =X 1 Teh = gt
1 qT TH =) HI [GET TN H1 3129 R 7
T 2 ¢ foh TRt 22+ 1 = 0 1 IS aTdferh g el
T HF 2+1=00 8 2=— | @ a1 2 3K &
qrEdfesh @ %1 a7 SUIaY Bl @ gufiT ardfa He
Ul 1 988 YUTTell o &9 § S 1 STEvIHdl © oy
o 9 TR0 x2=— 1 1 A U< Y Teh | Ia H, &
3T FHHET ax + by + ¢ =0 1 A U HET €, ST
D = b’ — dac <0 ®, Sifer orfos GeAst %1 gomet H
REERRT W. R. Hamilton
(1805-1865 A.D.)

5.2 wfmgr @@t (Complex Numbers)

TH Heq e fh /2] Hehad i ¥ TEfId 1 79 7 i =—1 9T B 21 Tkt aced
2 foF i, Gl 2+ 1 =0 1 TF B 2

a+ib % UEY I Tk H&H &l q 3R b Adfod @AW ®, Th 9" "o

_1 .

R HA TSI R fA, 2403, (- D+ i3, 4+i(HJq&an@T€%|

Y H& z=a + ib o ToIU, o ARATaR AT HEal © 991 Rez g0 Fefud
foran STl © 3 b SHTeuteh W Sheelidl @ qe Imz 510 Fefua fohan Siam 21 3o
% o, Af€ =2 +i5, T Rez =2 IR Imz =53 Wfwy W& 7, =a +ib T z,=
¢+ id A B Afe a=c3ﬁ'{b=d.
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SETETOT 1 AR 4x+iBx—y) =3 +i (= 6), 5l x 3R y aRfaesh H@ad 8, ad x 3% y
1 ifSul
T TW fa ®
dx+i(Bx-y)=3+i(-6) . (1)
T TR o arEdfas qe1 HTeudh AT i THE d g, %ﬁW%ﬁT%
4x=3,3x—-y=-06,
3 33

9= g7 70 FH ), x=7 #R v

5.3 wftmsr wEret st sierTra (Algebra of Complex Numbers)
39 9 H, B9 Wiy S & e o1 foaeme wl

5.3.1 T Wlmer, @&’ &1 IhT (Addition of two complex numbers) AfS
z1=a+ib3ﬁ'(z2=c+id3|ﬁ'§ﬁﬂ'ﬁ:qﬂﬂ;@ﬁ%|ﬂazl+z2av‘ﬁflﬁﬁtﬁ\?1f@ﬁ@
Y gitefea feren man €:
2, +5,=(@+0)+i(b+d), S f& T: ©F wfmy gen 2
IO o fAC, 2+i3) +(-6+i5)=2-6)+i(3+5)=—-4+i8
iy wemsti o @ Frefafaa won s §qe w9 2
() Havek frag < ity gensl &1 Qe U 9y §en gl 2, s
TR wfmy wemst ¢ a9 7, & fAu, ¢ + 2, TF Ay TEn 2
() =7 fafqaa frgg fe=l <t wfwy gemst ¢ a1 g, & fag
2, +2,=2,+7
(i) ®Ewrd fram fe=l o9 wfmg "@emen ¢, z, o1 z, & fag
(z,+2,)+z,=2,+ (2, + 2.
(iv) G deaqeh T R TiHs G& 0+ 70 (0 o gRI < Sl €),
NI qeeweh 1el Y GhHs GeA Hheam ¢ (e fh goies aftmy
& z,z+0=2
(v) TNk Tlaci® ol e 9&& 9ims 9= 7= a + ib, o faq g4
TS G — a + i(— b) (— 2 N <A QI ) I 2t €, Sifer armees
UiAe® S1eel z H1 RO hEanl @1 g9 URE #d € R 2+ () =0
(FNTcHe: TTHF) |
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5.3.2 g Wimsr &3t &1 37av (Difference of two complex numbers) Tt & 2
qftgy gemst zl?:ﬁ'( z, I HR zl—zzﬁ'ﬁl YehR © it feen Star 8:
2, -2, = 2, + (—z,) SN (6 +3) — (2 —i) = (6 +3 i)+ (=2 +i) 3R
2-D+(-6-3)=-4-4i

5.3.3 @i g&meit &1 T (Multiplication of two complex numbers) | e
z,=a+ib T z = c + id & T WY T@ | 7@ PHPA .z, FAfAEd w9
Y gitefea feren man €:

z, 2, = (ac — bd) + i(ad + bc)

IR ok fAT, 3 +i5) Q+i6)=(3%x2-5%6)+i(3x6+5x2)=—24 + 28

aftny gene o UM 1 wiewa § FEtiEd WO B e

() Hower Torawm < witay wemsti &1 URwd, Th 9ing 9@ e §, 9
Tfmy wemat ¢z, 9o z, o o, RS 2, z, Th AEHF FE B 2

(i) A Teafoa fram fo=i <1 wfms gemet ¢, qen ¢, o fog,

2,2,=2, %

(1ii) WWWWF&H%E@TﬁZI,ZzﬁﬂT%%m

(z,2,) z,= 2, (2, 29)

(iv) T(UTIoHeR AW ST TR WS §@A 1+ 0 (1 o gRI <9 Sl ®),
T AEHE 12T Tehel WIHAST WA hgeldl ¢ o9 o y&® wfmy
H@Tzéﬁf\a@zi:Z

(v) TuTeTs Ufaem o1 i Jod YW Wi W@l z=a + ib

. . . 1
(a#0,b=0) o fau, a9 9y & 5 +i—5——5 (=A@
a +b a +b Z

! o g SN S ©) W Bt €, 2 h1 oA Hfqei™ seend ¢ fad

ED zézl (TOTTcHeh eeHeh)
(vi) wiewt Traw fo=dl di wfmy wemsti ¢, 2, z, o T

@ z,(z,+2)=22,+2,2
(®) (z,+z)z,=2,2,+2,2,
5.3.4 & Aftqsr W&we &1 YRTES (Division of two complex numbers) T

< g2 wimg wensl ;a9 ¢, % fau, SR g, = 0, 9w j—;ﬁtﬂ%rfaawﬁ
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S j—;=zlzi

2

IR o faw, 9 fedz, =64 3i 3R g, =2
I N . 2 - =(=1)
Z_(6+3Z)X2_—J = (6+3l) (22_’_(_1)2 +122+(_1)2J
NEN
= (6+3l)[Tj

= %[12—3+i(6+6):| =§(9+12i)

5.3.5 i &t =19 (Power of i) oA €

P =ifi=(-1)i=—i, i4:(i2)2:(—1)2:1

E &9 '{}I, fort Tﬁa; k h 1%111, Pl B LR G LS P S
5.3.6 T B/UT qrcfdas q&Em & EI"fHW (The square roots of a negative

real number)

[ 2 P2=-18R (—iP=p=—1 38T — 1 & oiiqal | AR —i 2
Tafu fag 27, 1 ¢ R foU shea i B

3 B9 3@ Tohd § b i 3 —i Al THIERROT 12+ 1 = 0 31l 12 = -1 & BA B

= TR, (ﬁz‘)2=(ﬁ)2 2=3(1)=-3
R (—ﬁi)2 - (—\E)2 P=_3
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TferT ~3% TR 3 ; X —3i T

R o Shaet /3 1 WA & fau & gl /23 1 5@ TR S g, e
J=3 = i

TR A ¢ T eFHE aredfas 92T 8, 94 =g = Ja -1 = Ja i.

T W € foF @l ueenes arafas wemstt o 3R b % U Jaxyb=ab T
qRomg q9 oft 9 B, 59 a>0,b<0Aa<0, b > 0.

B ? AR a<0,b <0, B9 IHH! ST FW B

Fe FITT & 2= V-1 V-1 = J(—D)(=1) = /1 =1 S 9 9d &1 faQeneg = &
2=-1

TG, Jax/b#Jab A% a AR b <A RO ardfaE g@Aw 2

AN AR g 3R b S B T FE ft TF 7, 96 T T Y JaxVb=+ab =0

5.3.7 @wmas (Identities) B9 Trefeied doame &1 fog o 2:
fordl wftmy wemsi 7, 3R 7, & o
(z,+2,)= 22+, + 22z,

Suufa e W B €, (z,+2,)0=(z,+2,)(z,+2,)

(z, +2) 2+ (z, + 7)) 2, (T Frm)

2 2 r ﬁ-q-q
31 +Z2Z1+21Z2+Z2 (EE )

=+ 55+ 0n+ 0 (7oA k1 wH fafraa =)

Z +252,+2;
Tt wifg en Frefafed damen! =1 fag & g9 o

. 2 2 2
D (z1—2) =7 -272+27

@) (z+2) =2 +3272, +3023 + 25

(i) (z,—2,) =z —3272, +3222 - 23

V) z-z=(z+2)(z-2)

arede B 9gd ¥ T q@Hb] Rl Sifer qeft St gemet & foy g €, g
Tty gemsti +1 g & fou fag fman s g 2
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sarEver 2 fafafed & a+ b & ®9 ° e B

o (=50) Ly i /) (2i L 3
(i) S @ (=) (20) | 3
(1Y -5, -5 55
1 _5 - :—'2:—— = —= — ]
@ () ( Z)[glj 8l 8( 1) 3 8+zO
(LY R I
Ol l)(zl)( 81) = 2aaa™ =t ) g

SEETOT 3 (5-30)° &l g+ bish ®9 H =

g %ﬁm%,(S—%P =5 -3x5x(3i)+3x53i)?- @30
=125- 225i—- 135+ 27i =-10- 198i

sareror 4 (—3+3-2)(2V3-i) ® a+ibF TYF =R H
wor wd ¥ (3 4v2) (203 -i) = (B +V2i) (23 -)

= 6+3i+2J6i -2 = (-6+v2)+\3(1+242)i

54 Wiy WA o1 Hieh I AT (The Modulus and the Conjugate
of a Complex Number)

A Y 2 = g + ib Teh A T&N 21 qd 7 HT A9, S | z | GRI <A1 €T ©,
FOR ST W [,2 2 8N afenfua fm s @ seq 1z1= 2,2 R
L T, S 7 BN S S ®, 9y W' q—ib e, $9id 7 =a—ib
TR % T, 347 | =3 +12 =410, | 2-5i | =422 +(=5)* =429,

3R 3t+i=3—i» 2=5i=2+45i, 3j—5=3i-5

20 Uferd Y € ToF RO WS @A 2 = q + ib 1 [0S Fidam

_ — i Z
Ny, 1 a b a—ib 2@?“%

T a+ib az+bz+laz+b2 Y |Z|
i 2z7=|z[

aa: fer=l & |y Hemstl ¢, T ¢, o fau frafafed fesel w1 g 9 =g
foha =T wWehel B:
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. . _|Z1|

® |Z1Z2|:|Z1||Zz| (i) Z _H,qﬁ|zz|¢0
(i) zz,=21, (V) 7 ¥z,=5%2,

) (i—;};—;aﬁ: 2, %0,

SEETOT 5 2 — 3 1 TUNCHS A J1d it
7 HH fon z=2-3i

Tz =2+3i 8 | [ =22+ (-3)’ =13
TAfAT, 2 - 3i T OIS Ffaa®

7 2+3 2 3.
= =—+—iy |
|2 13 13 13 B &

SR T T 9} wa frefafed €1 9 off fErn s g 2
1 243 243 243 2 3.

-1 _ —

T 2.3 (2-3)(2+3)  22-Gi)? 13 13 13

I\l

Z

SaEI0T 6 fr=Afafad &l a + ib & ®9 H Had Hl

) 5++/2i I
(1) 1_\/51. (i) i

542 5442 14V2i 54520402
Y P BV PO T i - (V2i)

) 3+632i _ 3(1+2+/2i) 1428
1+2 3

2020-21



112 T

| wo=meret 5.1 |
YT 1 § 10 Tk ohi GiAY GEAel § YAd Bl a + ib o ®Y U Fad hifed|

(5i)[—%ij

.9 .19 .—39
1 +1 3. 1

[
[3°]

4. 3(7+ihH+i(7+i7) 5. (1= —-(-1+i6)
6. [l+izj—[4+i§j 7. Hl+izj+(4+ilﬂ—(—i+ij
5 5 2 3 3 3 3
3 3
8. (1 -0 9. G+3ij 10. (—2—%1)

T 11 ¥ 13 1 9wy gemet ¥ yod &1 [UNHE Fideld 1 it
1. 4- 3i 12. /543 13. —i
14. frfafed =St &l a + ib & 9 H R RIS
(3+i/5) (3-iv5)
(V3 +42i)-(V3-i2)
5.5 3mis aat 3 ‘%T:ﬁ'q TH=U9T (Argand Plane and Polar Representation)

St for B9 Ted | € S € TR ardfaes Semstt (x, y) o Yeieh shidd T o 9T,
el XY da | & UReufs o @t o v
el H 5% x— 2787 y— 3187 G ST ST
g, Th Afgdia fog W erar @1 srerfq
qiay &A1 x + iy $1 S HiFd IH
(x,y)év‘@ﬁ%,ﬂﬁﬁ@@'@?ﬂ'qﬁg
(x, y) o &9 H S feqor fe=n s
Hehdl B F€ HeF foemd: 9 2

w3 dimy "gemst S| 2 + 4i,
243,04 1i,2 + 0, -5 —2i 3 1-2i &l
SifeR fHd i (2, 4), (-2,3), (0,1), (2,0),
(=5,-2) a7 (1, —=2) @5 97T4d ¥,
atrfa 5.1 ® fageni A, B, C,D,E3iR F Y
SN sAfadta freqor faan T 2l 3meRfa 5.1

Xl

®E(-5,-2) ®F(1,-2)
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T, fored v feig o1 we aftms }\
e gr s foran €, wimy oo 3 P(x, )
T e qel THednl 2l {xﬂ
g 9 | Wiy 9 A (x + iy) A s
Ak 63 P(y,y) ® 7 fag 0(0,0) &
dw w1 3@ g grw war @ X € 0 >X
(3TFTa 5.2)1 (0,0)
x-3 R fag, wftgy dens
a +i0 &Y o HIG B & S y-37e W
o3, wfmg demst 0 + ib §9 o ¥ v
T 1 omle qa § ot R y_ota Y
FHHY: AR 18l SR HreuriE e TeFA 5.2
HEA B

Wﬁwﬁqﬁﬂ%mz=x+iy3ﬁ?'ﬁaﬁﬂw Z=x—iy = fagew
P(x, y) 3T Q(x, —y) o gW1 faefuaq fear wn €1 snfadia wmon @, fag
(x, —y) dTEifersh @181 o Ger f6g (v, y) 1 401 Widfsa sheamar € (STehfd 5.3) |

Y
A P(x,y)
X € 5 > X
\{ Q(x,_y)
Y
3TTeRT 5.3

5.5.1 U& @O & &7 807317?7 7@t (Polar representation of a complex
number) W T T4 P HoRR A8 G@ 2= x + iy 1 Frewor &z 21 a1 fo fie
T@rEE OP ®T @ r 8 31 0 98 &0 & S OP, x—3181 i ¥k {39 o He
ERIni]
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' oM < & P ardfas geet & Y
T T (r,0) @ A w7 @ P T e
fopan St 21 (1, 0) fig P o e frdens 9
Fean ¢ egfa 5.4 fEu 0
T T fag B g ey ot A e fem X € ) >X
%1 YR Y@ 7 g

&l x=rcos 6, y=rsin0 3R gEferg L
z=r(cos O +isin0), W%E’@Taﬂﬂaﬁ'ﬂ ;{

WWT%W r=1/x2+y2 =|z| aﬁz

1 Ul hed € IR 0, WA T @

THITTieh a1 AT HEAl & 9 Sk ; ¥ fefuq e 21
fordt @ftmg 9@ 220, 020 <21 § 6 =1 ohadd AF G7d 21 fRe o, 21 &1

e o fREt W, A & AU, ST F AR W —1< H< T 39 FHR F TH

A &1 Tohdl T1 T9 O 1 T AH, 0 F1 —n< 0< 71, 2 T H&A I FHEa

? @R arg ¢ § Trefra foan wmar €1 emeRfa 5.5 @i 5.6 3fEw

3TTeRfa 5.4

Y P P Y Y
0 0
’ X Y’ X' X
X o X o X ) 5
P
\ Y’ Y’ Y’
) (ii) (iii) (iv)
3TMeRfd 5.5 (0<0<2m)
Y P P Y Y Y
5 0
' X Y’ X
X 0 X 0 X o 5
P
\ Y’ Y’ Y’

i) (i) (iii) (iv)
MR 5.6 (- <O<T)
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SETETOT 7 WiEE e c=1+i3 # g w9 § frefim it

TA 1=|'|'F|T1=rcos9,\/§=rsin9
Tl TEF 1 o FR IR e W EH W ©,

r? (cos2 0 + sin> 9) =4

Y p,a3)
a7t r=4=2 ftexl &1 9, r>0)
Tgfae cos@zé,sinezg X O X
Sﬂ@wzﬁm%hg v’
3TTeRfa 5.7
THfaT sTuferd yeta &9 Z=2(cos§+ising)
ity & WeN %1 et 5.7 | <9 T 2
. —-16 L
SEET 8 EWiEHy "ew Hi\@ﬁgﬁhwﬁﬁwﬁﬁaﬁml
6 16 _1-i3 PE44B) A
A G WA W s 1413 1-iv3 0
X’ 5 X
~16(1-iv3)  —16(1-i/3)
C-(i3) 1+3 v
3TTeR{d 5.8

= ~4(1-i\3)=—4+i43 (st 5.8)
i —4=rcos B, 4,3 =rsin 6
I 3R o Feeh SR et W H W B 8 16 + 48 = 17 (cos’0 +sin’0)
e e o B ®, 2= 64, i r=8

1 J3 T 2n

= - i =— O0=n-—=—
zgqfeT, cos o sin 0 ) 373
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27 2
— 8| cos—+isin—
AT, STEwdsh Ydia §9 [ 3 3j

| woTaeht 5.2 |
e 1 9 2 d% Wity gemne § g 1 Hidie SR RI0R T0d IS

1. z=—-1-i3 2. z=— 3 +i

YT 3 9 § O AiHY WEAel § Uoieh hi Yo 9 H ®UARA HITSC:
3.0 1-i 4. —1+i 5. —1-i

6. -3 7. 3 +i 8. i

5.6 Tgardi= 9HIRTOT (Quadratic Equations)

B Yl € fgendia iRl oF oR W SR € SR BHA S ardfesh HeAst &
weed | 39 feorfeal o gt fopen © Sl fafaeme > 0 21 9@ g9 frafafad fgemd
iRt o 9R ¥ TR # R
ax2+bx+c=0ﬁﬂﬁa,b,camﬁ$wg3ﬁ'{a¢0

A s f& 52— 4ac < 0

&1 WA € foh &n aftmy gensii & gqeea o BulHs ardfos Genei o e
fehTel ek B Ty SWis TR0l o Bl WiHY WENS o W= § ¢ S

x:—bi\/b2—4ac :—bi\/4ac—b2 i

2a 2a

| fooroft | =&l W, % o 7 S % fore Segek i, for ferdll gl # fehe
o1 g2 38 gl o, Frefafad w99 #1 Sea@ (fomr suafa) o ffan mn @ o
‘sftemTioT 1 gof WHE' oF &9 | S S @)
“Ueh SEUE THIHUl T HH Y HH Th gl gl 2
30 WY o hoaey gH Fefafed Hewgol aium | v 2
“n WG B TH aEIE GHH | 9 e 21"
SEAEWOT 9 x%+2=0 I A HifSC
e e 2+2=0
a0 x?==-2

qAiq x = +/-2 = £/2

R I B B
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FEAEIOT 10 2+ x+ 1=0 & & HifSQ|

A Tl B —dac=1"—4x1x1=1-4=-3

—1J_r\/—_3=—1irﬁi%.

2x1 2
TEAEIOT 11 562 4+ x+4/5=0 Tl A KIS
o TR, GOl T fafgemat 2 —4xSx/5 =1- 20=— 192

~1£J-19 _ —1£19i
WW 2\/5 = 2\/5 %|

AT, 9 B x =

| goTeett 5.3
frafafed Tl 5 9 Y% &l 8 S
1. x¥*+3=0 2. 2% +x+1=0 3. X*+3x+9=0
4., - x*+x-2=0 5. X*+3x+5=0 6. X*-x+2=0

7. 2x2+x+/2=0 8. Bx2=2x+3/3=0

2 1 2 X
X +x+—=0 X +—=+1=0
9. B 10. B

(3-20)(2+3i) '
S 12 "o oo T T A HIfS

(3-2i)(2+3i)  6+9i—4i+6 12+5ix4—3i
(A+20)(2—-0) — 2-i+4i+2 = 4+3i 4-3i

&l Tl

_ 48-36i+20i+15_63-16i _ 63 16
a 16+9 25 25 25

G-20Q+3) _ 6316,
T 2o 1 SF 55 75!
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saretor 13 frafafed afmy gemst &1 adis Td Sive Ad Shiftea|

1+ L
@ 1—i W 1+i
. 1+i 140 1+i 1-1+2i

TR W, = L i=0+i

1=i~ 1-i 1+i  1+1
Ad, O=rcosH, 1=rsin0
Al 3R ot Yok Sied gU B W B ®, 2= 1 37fq r= 170

cos9=0, sinB=1

1+ . . T
QWTWWI%HWWE Euil
—1
1 1—i 1-i 1 i

@ 15 A+hd=0) 1+1 2 2

1 1
e g 5=rcose,—5=rsin9

9q (i) T @ BH I H ¢,

1 1 _ 1
rzﬁ,coseza, sin 6 = \/E
ERIY 9=_74n

1 . 1 . -
T P awaﬁmm4%|

1+i

a+ib

IEIUT 14aﬁx+iy=m%aifagﬁmﬁﬁx2+y2=l

(a+ib)(a+ib)  a*—b*+2abi  a*-b>  2ab

\ - — — +
W%ﬁm%, X+1y= (a—ib)(a+ib) = a2 +b2 = 22 a2+bzl
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gq%fq v = - i
R T =

_— , L . . (az_b2)2+ 4a2b2
gﬂ- X +y - (x"'l)’) (x_l)’)— (a2+b2)2 (a2+b2)2

(a* +b*)?
T (@+bH)? T
FETET0T 15 0 R Irfdesh HM ddsU, Sfaish

3+2isin0
1-2isin6

o aredfae 2l

) 5 3+2isinf  (3+2isin0) (1+ 2isind)
FOBHWNE, 0= (1= 2isin0) (1 + 2isind)

3+6isin0+2isin0 — 4sin’0
1+4sin’0

3—4sin*0  8i sind
= .2 * .2
1+4sin“0 1+ 4sin“0

feon gen @ for wfimy en arafas 2
8sin0 .
sqfaY 1+ 4sin20 =0 3194’??{ sin®=0
3qd 0 = nn,ne Z.

S 16 WS e c=—— ——— B g w § e Hi

COS — +isin —
3 3

. i-1
3yl %ﬁw%,z 1 \/g
e
2 2
_ 2(i—1)xl—\/§i_2(i+\/§_l+\/§i) B \/5_1 N \/§+1 ;
143 1-+/3i 1+3 2 2
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= efifse

V3-1

=rsind

=rcosH,

A 3R A e, Sied gU BH Wi e €,

el

2

(S (2] AT

4 4

7o, V2 [cos£+i sin?—;j g &Y 2l

. AR x—iy=
. Frafafea &t ydm w1 ¥ afafda st

T 5 T fafayr goaradt

{ilg +[1.J2T 1 A 1 HieT)

l

. Tl < wfms demst ¢, ok ¢, & fau, fag #ifm:

Re (z, z,) = Rez, Rez, — Imz, Imz,;

1 2 \(3-4i .
[1_41,—1”}[5”} ! A ®Y 4 uRafdg sife)

. 2 2
@b fag wR e (P 4yt =40

c—id ct+d?

1+7i 1+3i
@) (2—i)2 (i) 2

Y9 6 9 9 H U T Y THIRIOT Rl €A hITSC:

3
3x2—4x+2—30=0 7. x2—2x+5=0
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8.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

iy wed @R fgenda w121

27x* =10x+1=0 9. 21x* —28x+10=0
. . Z+z,+1

Zlﬁzl=2—z,z2=l+l, -2, ti T JH G hifed|
(x+i)? (x*+1)°

A€ a+ib = fag =ifsT &, @2+ b2 =

232 +1° (2x2 +1)2

AM 2 =20, z,=-2+i, = %1 97 fFeriferm)

() Re [Zl_ﬁj (i) Im[i_j
7 21

142

1-3i
A (x—iy) (3 +5i), —6—24i I G € q aArEdferh F@AT x SR y 6 e
1+i 1-i

=i 141 T HIATh T RIS

Ty 9@

1 HIGieh ST HI0Th MG TS

AR (x + iy)> = u + iv, TN fH %4‘?:4(352—)’2)

B—a
1-ap

afe o 3R B forr wimy wead €Se[| =1, 7@ 1 HA 06 BT

TR |1 — | =2* o YW YUlich Hell i HEA T KIS
I (a +ib) (c + id) (e + if) (g + ih) =A+ iB©
Al @Y T (@2 + b)) (P + &) (@ + ) (g + ) =A” + B’

1+

aﬁ'(l—_lj =1, qtm &1 a9 quiieh T T Hifer)

2020-21



122

AHRIIT
& a+ib % YU H Tk G, S| a AN b (e A ®, T HiHy Ge
Feeldl ©, o GHY T 1 oo WM AR b SHHET weUE AN
FHEeldl 2l
* Wzl=a+ib3ﬁ'{z2=c+id,aﬁl
i z+z,=(@+o)+i(b+4d
() z,z, =(ac—bd)+i(ad + bc)
¢ TRl IR 9fsg 9@ z=a+ib (a#0,b+0)%h fau, T Afmyg qen

a . —b 1
+laz+b2,w34faa%ﬁm%,sﬁ Zmr‘ﬁmﬁﬁ%ﬁww%

a’+b*

: b
ﬁzwwﬁ@ww%mﬁﬁs(wib)[ +i J

a
a+b>  a+b°
=1 +i0 =1 9 g R
¢ WWka;m’i%:1,i4k+l=i’i4k+2=_1’i4k+3=_i
o Y WO z=a+ib FEIH 7 gR M fofan w1 ® SR 7 =a-ib
ST 3@ S
* W%T‘H@Tz:x+iyﬁm?gﬁﬁ'qmr(cos9+isin9),%,Gl%sfr=\/x2+y2

(zaﬂW)aﬁIcose=§,sine=%(e,zwaﬁwi$mm%|) 0 w1

T, f599 fF - 1< 6 <7, z 1 UG FIUTk Fealdl 2
& T n A 9gUE GHIHW % n g B 2l
¢ % fgurda g ax2+bx+c=0,5|ﬁ a,b,ce R,a#0,b*—-4ac<0,

2
F wat x= _2EVdacb Vjac_bie‘%‘gmumzﬁ%l
a

dfETiaE goYgfy

AT 7 39 23 ! Tga o T Tk R0 G&A o A ] ardiash q&Al
gt o i Afacd Tt ® W THH 99 WA s Mahavira (850 o)
1 Sl 2 TRl WaveH 39 HigaE %1 TURd: Seoid fhAnl ‘Sl aTut

2020-21



ity geard o fgerda gt

wpfa Tifora ) WU’ o oamn o wor (ufdn) ww gl (ufn) = 2, e
THHT I T el 21" Uk O WRAT Tas Bhaskara 5 1150 2o o 70t
Ffa ‘e’ ¥ o faen €, ‘o afer &1 & e 11 g @ w=fE
7€ Tk o1 &l 81" Cardan (1545 %) 3 x+ y= 10, xy =40 &I g & o
IO IR R A fedq 3" x =5+ J215 dMy=5— /15 TIh TA
& w9 H A R T8 S=iF T = o fof 3 ged =uef (useless) 2
Albert Girard (ST 1625 %) = 01 G & oA h WwR fwmar IR Fa1
o, 38Y B9 9gI<E SHiE0T i fSaHT =1d 81f, 3 Jd < wIH | @& 3
Euler 5 ®ei%e™ /_| ! | Hehad 9&M fman e W.R. Hamilton (ST 1830
%) A Tk Yg T R ST SR AR ‘shieufTeh GeA’ o WA hi
Bied UGS W& g + ib HI Ik F&AST o Hidd IH (a, b) & T H
J&d feRam

4

@ —

o,

2020-21

123



