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qftgsr WEd A7 fgamd JientoT

(Complex Numbers and Quadratic Equations)

*»Mathematics is the Queen of Sciences and Arithmetic is the Queen of
Mathematics. —- GAUSS

5.1 yfuarr (Introduction)

fmelt sensti o g Teh 3 T =X 1 Tk = qHienon
T T TH =) HI GECE TSN 1 319 R 2
BT W © Toh THiehT0l 32+ 1 = 0 1 IS il &1 8l
TR X+ 1=0" e x¥’=— | I@ B ¢ 3R U
(e & 1 a7 S0 eIl § SEfely Srdfosh el
JOTTeA! h1 988 JUTell o &9 § S i Aeedehd © foad
o B9 FHIRT x2=— | %1 T U< L Foh | ad §, &
ST FHHEWT ax + bx + ¢ =0 1 A UMW HET B, Sl
D =5 — 4ac <0 @, Sifeh ar&dfeen st &1 yored o \
e e € W. R. Hamilton
(1805-1865 A.D.)

5.2 wfmgr @&t (Complex Numbers)

TH HTIN B fh /] Hohad i W FTe9a 81 79 &9 i =—1 9T I ¢ 1 SR A
2 fF i, T 2+ 1 =0 1 TF & 2

a+ib % YU &I Tk & &l q AR b adfod @AW 7, Uh 9img e

_1 .

TR FA TSI F A, 2403, (- D+ i3, 4+i(ﬁJqﬁnau@T€%|

A" & z=a + ib & [T, o ARATAR WA FHeeldl & qe Rez g0 et
TR a1 © 31 b HIeutieh WRT heddl © ael Imz 51 Fefud fran S €1 3eeeo
% o, Af& =2 +i5, T Rez =2 3R Imz =5 Wfmy W& 7, =a +ib T z,=
¢+ id A g Afe a=c3ﬁ'{b=d.
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SETETOT 1 A 4x+iBx—y) =3 +i (- 6), &l x N y TRfaeh FEAW €, a9 x 3N y
M it
T B fem e
dx+i(Bx-y)=3+i(-6) . (1)
A 3R o GRAfad T Hledh A P THH o g, %ﬁwﬁ?ﬂ‘%
4x=3,3x-y=-06,
3 33

9= g7 5 FH ), x=7 AR v

5.3 aftmst wemedt =t sisrfura (Algebra of Complex Numbers)
9 9W #, 39 ity Henet o dsiue o foaem &

5.3.1 I @fmer, wegsn’ &1 Iir (Addition of two complex numbers) A
2, =a+ib3R z,= c+id FE I FEF F@AC 8| T 7, +2, % AW F ARG w9
Y giwfea feran man €:
z1+z2=(a+c)+i(b+d),ﬁﬁﬁg‘f:@ﬁﬁﬂ’ﬂﬁ@ﬂ%l
I[N o T, 2+i3)+(—6+i5)=Q2-6)+i(3+5)=—4+i8
aftnyg "enst o @ frefatad won s gge w9 2l
() Haves fram < aftng gensl &1 dhd U 9y ge gl ©, el
TR wfmy wemet ¢, a9 2, & AU, ¢, + 2, TF AEY TEn 2
() =7 fafqaa frgg fe=l < wfwy gemst ¢, o1 g, & fag
7, +2,=2,+ 2,
(i) @Ewrd fram fe=l o9 wfmg "emsn ¢, z, 991 z, & fag
(z,+z) +z,=2, + (3, + 2.
(iv) TR deHe T S Iy €& 0+ 0 (0 % §RI < S ),
AT TeqH el I Ay T wean & oad fo s afmy
A 72,7+ 0=z
(v) N Giaeq &7 ifide Y% iy 9@ z=a + ib, & faw 7d
TS T —a + i(— b) (- 2 BRI I S 8) I BIefl 2, SHifeh Ameh
Ufddm el ; HT RO heeldl 21 79 Uik w € R o7+ () =
(FNTCHe: TTHF) |
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5.3.2 g Wimsr &3l &1 3lav (Difference of two complex numbers) =gt <t T2
aftqy genei Z1e':ﬁ_{ z, b1 AR zl—zzﬁ'ﬁf YR 9 uRkefyd feean sma %:
2, -2, =2, + (—z,) SEME (6 +30) — (2 —i) = (6 +3 i)+ (=2 +i) 3R
QR-D+(=6-3)=-4-41i

5.3.3 @i g&mei’ &1 TUTT (Multiplication of two complex numbers) A1 ey
z,=a+ib TN z = c + id FE T WY T@A | 76 PHRA ¢z, FEAEd T9
Y giwfea feran s €:

z, 2, = (ac — bd) + i(ad + bc)

I & A, 3+i5) (2 +i6) = (3x2—-5%6) +i(3X 6+ 5 x2) =24 + i28

Gty gensti & O w1 giwa § Frefatad o e €

(i) Herer fram < Wiy genetl & UAwd, TF 9ing gen g ¢, 9
iy wEmet ¢z, 9o 2, & fau, Ewd ¢, z, Th Gy Few e 2

(i) R Tefoa fram fo=i <1 wims gemet ¢, qen ¢, o fog,

2,2,=2, 2,
(1i1) WWWWW%WﬁZl,ZZHNQQ?W
(z,2,) 2, =2, (2, 2)

(iv) T[UTeHeR qedweh ST ATRw Fs &A1 1+ 0 (1 o gRI <901 STl ),
U AedWeh 3191 Tehel WIS WA el ¢ e o e afmy
F@Tz&WZJ:Z

(v) TUTTeTeR Ufaeld ol T Joi® I 9iHs 9@l z=a + ib

. . . 1
(a#0,b=0) o fau, a9 g & 55 +i—5—— (=A@
a +b a +b Z

2! o g W1 S ®) WS Bl €, 2 kT [UNcHsh Ufael e 7 faed

ED z%=1 (TOTcHeh eeHeh)
(vi) geq Tram fo=l 9 afmy genet 2> 2y 23 éﬂ%ﬂz

@ z,(z,+2)=22,+2,2
®) (z,+z)z,=2,2,+2,2
5.3.4 2 Gftgsr W&ei’ &7 YFTHe (Division of two complex numbers) T&F= T

& g Wiy Wemnsl 9o ¢, % fau, el g, # 0, qThe j—;ﬁmﬁrﬁaﬁwﬁ
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gftefia foran sar 2 j—;=zli

%)

3 o o, 9 fedn s =6+ 3i W 7, =2

3 _ . 1 . 2 i _(_1)
Z_(6+31)><2—_J = (6+3z) [22+(_1)2 + 72 +(—1)2]

= (6+3i)(%}

- %[12—3+i(6+6)] =§(9+12i)

5.3.5 i @I °IT (Power of i) T4 W@ g

P =ifi=(-1)i=—i, i4=(i2)2:(—1)2:1

o1 L 11
3 YR BH R ot W e g il=;><%=_L1=—i, i 2=i—2=_—1=—1,
11 i i 11
.3 . —4
1 " =—=—X-===1, 1 = =_=1
Po—-ii 1 it 1

A ®Y ", TRl gk k ok ferq, =1, =g, =], i =

5.3.6 T ®/UT grEdfdes G&l & cl'l"ﬁl\(d (The square roots of a negative
real number)

T T P=-13R (—iP=p=—1. 390 — 1 & =vigel ;| 3N —; €

Fafy foe 1, 1 A gAR T sheet i B

379 B @ Whd ¢ TR i 3R —i AT THIHT 2 4+ 1= 0 S92 2 =—1 F TA 2

T TR, (\Bi)2=(x@)2 2=3(1)==3
S (—ﬁz’)2 - (—\5)2 P2=-3
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EISIY —3% Tiga 3 3R —/3; %
R Q@ hadl /3 1 < ok foau & wdiew (3 1 A feman S €, ererfq

V-3 = i

G A @ Tk YT ardfash S ®, 99 /g = Ja =1 = Ja i,
T W € foF @l uone arafas wemnstt a 3R b % A Jaxb=ab T
RO @t & B, S a>0,b<0Aa <0, b>0.
1 B ? A a<0,b <0, B9 THH! = A B
Fe AT R 2= V=1 V=1 = J(=D(=1) = /1 =1 ik 59 a1 &1 e @ fF

P=-1
AT, JuxJb#Jab AR a AR b <A Hol TRdfaw w@md €
AN AR g SR b I H F FIE ft TF 7, 79 W2 TY G Jaxb=vab =0
5.3.7 a@das (Identities) B9 Trefead aoame & Tog o 2:
ﬁﬁ?’%‘rﬁn&ru@aﬁzlaﬁ?zzé?m
(z,+2,)= z2+2,°+2z27,
Suufa w5 W= B R, (7,42, =(z,+2,)(z, +2,)
= (z,+2) 7+ (g, +2,) z, (9 f7aH)

=zl + 2,5+ 712, + 25 (s fem)
= 2242, +52,+ 28 (o k1 A ot )
=71 +222,+2;
Tt Wit &n Frefafea dament w1 fag = g 2
D) (z-2) =222+
() (z+2) =2 +3222, +3522 + 25
(i) (z,—z,) =z’ —3222, +3322 -2
V) z-z=(z+2)(z-2)
Ird | agd U T de@H] i Sifeh geft aredfass Geme & fau g §, g
sy gemstt #1 g & fou fag fman <1 g 2
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sarEver 2 fafafed & o+ ib & T H e B

. (_51) ll . N (2i —ll ’
() < @ (=) (20) | 3
1Y) -5, -5 55
. _5 _ _ ~2_ _ _ - _ = .
() ( l)(glJ—_sl =5 (-1) = g=2+i0
AN G Lo Lo 1
Ol ’)(2’)[ 81) akarrerulie b U v

FEETUT 3 (5-30)° Hl g+ bish ®I H Fad
T BH U T, (530 =5 —3x X 3i)+3x53i) - (3i)
=125 225i— 135+27i =— 10— 198i
ISTEITT 4 (—\/§+\/—_2)(2\/§—i) Hl a+ibeF €I H FHK F
7o e @ (—V3v2) (243 -i) = (V3 +42i) (243-i)
= 6+3i+26i— 2% = (-6+v2)+3(1+242)i

5.4 wfsr W& o1 UMdTeh 3T TG (The Modulus and the Conjugate
of a Complex Number)
M Y z = g + ib Teh A T& B| G 7 1 1k, S | z | gRI ST €l ©, i

O ARt W@ [ 2,2 W uRenfud e s @ s 1z1= 24,2
L1 T, S 7 BN S S ®, Wi W' q—ib el §, $9fd 5 =a—ib
IR % TTY, [ 347 | =3 +12 =410 | 2-5i [ =22 +(=5)> =/29.

3R 34i=3—i> 2-5i=2+5i, 3j—5=3i-5

0 UMk i § TR ROR WY W& 2 = g + ib 1 0TS Fiaed ™

1 a . —b a—ib z
-1 = = + = =
ST atib T d b la2+b2 a’*+b* |Z|2 B 2
ERI ZZ=|Z|2
aa: fer=l <1 Wiy Hemstl ¢, T 7,5 fau frafafaa fwst o1 g § o=
fope S Hepa 2
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. | A |z1|
() |Z122|=|Zl||zz| (1) % |Z| qﬁ|22|¢0
i) 72,=2 2 V) z*5=5%z
L&
V) [ZZJ 2, gz, #0.
JEMEIOT 5 2 — 3 1 UNCHSE Jiael® T it
7 °H faan z=2-3i
Tz =2+3i 3R | z['=22+(-3)’ =13
AN, 2 — 3/ 1 OIS Gfaad
7 243 2
= 2.3 i |
CUf B 1313 o ¥
T & T W e fEtatEd g1 9 ot e s g 8
1 2+3i 243 243 2 3.
7= = = = =—+4+—1

2-3i (2-3)(2+3) 2°-@Gi)> 13 13 13
SEEI0T 6 Tr=AfafEad &l a + ib & ®9 H Had Hi

- 5++2i s
O T (i) i

, 5442 5+42i 1+\/_z 5+5v2i+2i—
O T TV 14N 1—(ﬁi)2

) 3+6J§i:3(1+32ﬁi) 1423

1+2
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[ womaett 5.1
YT 1 § 10 T 1 Ay GeAed ° Y bl a + ib o ®Y U Fad hifed|
1. (51')(—%1') 2. %+ 3.0%®

4. 37+iDH+i(T+i7) 5. (1-i)—-(-1+1i6)

teaond) o [Edpet]20

1 } 1Y
8. (1 —iy [§+3ij 10. [—2—?)

T 11 ¥ 13 I 9y Sl § Y& H IS Giaam [ it
11, 4- 3 12. 543 13. —i
14, frfafEd =S 1 a + ib o &9 H o HIGC:
(3+i/5) (3-iV5)
(V3+v2i)-(V3-i2)
5.5 amig act i gdta FeUuT (Argand Plane and Polar Representation)

S o B9 e W € Sd © o aredfaes g@me (x, y) & g shind 9 % §i,
B XY @ 9 = UREIRE o et o v

e § 9% x— 378 y— 3787 §N ST Sl
2, T afgda fog wra g @1 ereiiq
qi\g W& x + iy 1 S HiAd IH
(x,y)élv‘@ﬁ%,ﬂﬂﬁ@ﬂ@?ﬂ'qﬁg
(x, y) o ®9 | e fewor fean s
Gehdl 21 I8 FUA fodmd: 9 2| X D(2,0)

w9 aftmg gemst S 2 + 4i,

=)
3

o

2 +3i,0+ 1i,2 + 0, -5 —2i 3T 1-2i &l *EES-D) *F1,-2)
Sifeh shfa T (2, 4), (<2,3), (0,1), (2,0),

(=5,-2) 1T (1, =2) @5 974d ¥,

arrefa 5.1 o fageni A, B,C,D,E3IR F Y

BN Safhdtg g fean B 3TTeRfa 5.1
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T, e gk foig o1 T A Y

WWWWW%,W&TW 1 3 P(x, y)
T AT qot e Bl {xﬂ
3N 9 ¥ WiHy F&A (x + iy) R *
A 95 P(x,y) § 7 65 0(0,0) &
A w1 3@ g uTw wtar @ X € 9) >X
(3eRfd 5.2)1 (0,0)
x-315 W fag, Aftmy wemsd
a+i0 &Y ok G B ¢ S y—37e1 W
fag, wftmy Se&mew 0 + ib ®9 o 914 v
TR F| ame T ¥ ot SR ot v
HA: ST 28] AR HedTh 37T HHA 5.2

FHEA 2

Wmﬁﬁﬁﬂﬂmz=x+iy ﬁ?%ﬂaﬁm Z=x—iyaﬁ1%|§3ﬁ
P(r,y) 3R Qx, -y) & g Frefud fan won €1 senfidta won |, fag
(x, —y) arEdfaes 2781 o "uer fag (v, y) 1 Y01 Gidfed weam € (3T 5.3)

Y
A P(x, y)
X'€ 5 > X
v Q(x,-»)
Y
3TMHfd 5.3

5.5.1 &% @A Q& &1 gaﬁ'q %9uT (Polar representation of a complex
number) A1 TF 65 P. 50K GftAst G&A 2= x +iy *1 F&90 a1 g1 4 for e
@rEag OP 1 &g r & 3R 0 a8 &0 € S OP, x—3181 1 eFIcHe (29N o 1
CEIGIRS

2022-23



114 T

' wH 3 f P arafos demst & Y
T W (r,0) o Ed w9 F Freffa T e
T S 21 (1, 0) fg P & et Fwis o
FEAM & ST 5.4 @y 0
o0 @ fag 1 yd aon x—o oo e X € ) >X
%1 YR Y@ 7 g

&l x=rcos O, y=rsin 0 3R gEAT L
z=r(cos 0 +isin ), THY & HT YA ;{
WWT%l 'qu r=1/x2+y2 =|Z| EDl Z amg‘l%r 5.4

%1 Wl hed € AR 0, WY W@ &
THITTIeR 1 ATAM FHEAM ¢ q1 Fivsh ¢ ¥ Fefua e 2|

foreht @ftmg 9@ 220, 020 <21 § 0 =1 shadd A Gd €1 fR oft, 271 1
e o fohedl W, 3T o foy, ST &% IR W -1< < 1 T THR F1 TH
SIS & Fehel €1 B9 O K1 TET O, 9 T — 1< 0< 71, 2 1 Y& AW FHeard
? 3R arg z 9 T&fa femean S 21 8mepfa 5.5 3R 5.6 <f@m

Y

JMHfd 56 (—n<O<T)
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SETETUT 7 WEg W@ z=1+i3 # e w1 ¥ frefm s

g1 A 1=rcosH, [3=rsinb
A TE HT A FLeh R e W EH W @,

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

A P
a7t r=+4=2 fteet w9 9, r>0)
, /o)
BRI cos@z%,sin@z? X o X
E@W%ﬁm%hg Y’
3TTeRf 5.7
TofeTT oTuferd yefta ®9 Z=2[cos§+isin§j
Tftny @ ST %1 et 5.7 | <9 T R
-16
SEE0T 8 Wiy "en i3 F Y& €9 | SAGRT DI
216 —16 _1-iV3 P(4,403) X
5 A WA Hen = 1713 1-i3 0
X' o X
-16(1-iv3)  -16(1-iV3)
C=(i3) 1+3 M
3TTehfd 5.8

= ~4(1-i3)=—4+i43 (et 5.8)
Ll —4=rcos®, 43 =rsin @
T SR o weeh SR SgH TWEH W B € 16 +48 = 17 (cos’0 + sin’0)
e e Wi B €, 2= 64, Al r=8

1 3 T 2
i =——_ si =— O0=nt—-——=—
, cos 0 o’ sin O > 33
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21 21
— 8| cos— +isin—
iy, Aavash Yeid &9 ( 3 3)

| woTaeht 5.2 |
e 1 9 2 % |itgy gene § g 1 " SR R0 T IS

1. z=—-1-i3 2. z=- 3 +i

T 3 ¥ 8 O 9img Sesll ¥ Uoieh Sl YEd ®9 H ®AARA RIS
3. 1-i 4. —1+i 5. —1-i

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

5.6 fgardta @HieRtoT (Quadratic Equations)

=H ued € fgerdia gefietot & aR § SHaH @ @R g9 3 ardfae geet o
e o feofaal o w1 forean @ Stel fafaement > 0 21 9@ ww feforfaa fgerda
eI o 9N foem #d 7
ax2+bx+c=0ﬁlﬂﬁa,b,cWWW§3ﬁTa¢0

e efifsie & 2 —4ac < 0

&0 WA ® for &n aftay gemet & gq=ag § Hulds drdfas et & 9
ke Tehd €1 THfelT ST GHiR o eo Aty st o qgesa | € i

x:—bi\/b2—4ac :—bi\/4ac—b2 i

2a 2a

e TEOIUT | ART W, P @ 98 W & faw sagek B, o TR s o fhe
o1 g2 38 gl o, Frefefad w99 a1 Seo@ (fomr sudfa) & ffan mn @ o
‘sfiemTioT 1 gol WHE' oF &9 | S S €l
“Ush U Tl T HH W HA TH gl gl
30 WY o hoRaed gH TEfaied Hewqul uiumm ) vEed 2
“n TG FT TH TGUE FHFW H 1 G e 21
SEAEIOT 9 ¥ +2=0 I A HifSC
e BH R R 2 +2=0
aqA r=-2

i x = +/-2 = £42i

TR U B B
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FEEIT 10 22+ x + 1=0 S TA HIAQ
TA TE bP—dac=12—4x1x1=1-4=-3

—1+J-3 —1+\/_z_%

2x1
TEEIOT 11 502 4+ x++/5=0 Tl A KIS
Tl Tel, Gl T fafasdml 12 —4x5x4/5 =1- 20=—19 2l

—1£J-19 _ —1+19
WW 2\/5 - 2\/* %|

gqfcTy, 39eh B x =

frafafa aiisol & 9 98 &1 g S
1. ¥*+3=0 2. 2% +x+1=0 3. X¥*+3x+9=0
4, = x*+x-2=0 5. X¥*+3x+5=0 6. ¥*—-x+2=0
7. 28 +x+42=0 8. 3x*—2x+343=0

2 1 2 X

X +x+—=0 X +—-—=+1=0
9, \/E 10. \/E

Tafaea saEToT

3- 21)(2+3l) )
3STEI0T 12 Q1221 HgrH A@ i)

(3=2))(2+3i)  6+9i—4i+6 12+5i 4-3i
UM 1420)2-0) T 2—itdit2 T 4430 4-30

_ 48-36i+20i+15_63-16i @ 16

——i

1649 25 25 25
(3—2i)(2+30) , 63 16
YV STl Rl
(1+20)(2—10) 25 25

2022-23
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sareor 13 frAfafed afmy gemst &1 9dis Td Sive [Ad Sifsul

1+ . 1
O W

. 1+i 1+ 1+i 1-1+2i
%T*[%'ﬁf‘}mﬂ ,—,:—ZX—Z= l=i=0+i
1-i 1-i 1+ 1+1

Ad, O=rcosH, 1=rsinB
Tl I ol HYoh Sigd gU W W Bl ®, 2= 1 3Uiq r= 17

cos0=0, sinB=1

2
1+i . . W
T JhR TWWI%HWW 5 %ﬁ"'ﬂl
—1
1 1-i 1-i 1 i

@ 15 dsnd—i) 1+1 2 2
1 T
B IE RGN 5=rcose,—5=rsm6

q (i) HT TE 8H I H ¢,

1 1 ] 1
rzﬁ,coseza, sin 0 = \/5

FHfere 0 =—"
4
e
1+i 2 4

a+ib

ST 14 AR x+iy= 0 B W, G FINCE 242 =1

(a+ib)(a+ib)  a®>—b*+2abi a*>—b>

2ab

| . ) ) .
TR, N (i) = @b @b

2022-23
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)

a —b 2ab .

GfeIT, x — iy = - i
AW a’+b* a’+b*

L . o (az—b2)2+ 4a2b?
TH UehX XH+y =@x+iy) (x—iy) = (a2+b2)2 (a2+b2)2

(@ +b*)*
T (@+bH)? T
FETET0T 15 0 1 IRfdeh A ddisy, Seich

3+2isin0
1-2isin0

oS arfaes el

) 5 3+2isinf  (3+2isin0) (1+ 2isind)
FOBHUNME, [ oia0= (1—2isin®) (1+ 2isind)

3+6isind+2isind —4sin’0
1+4sin’0

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

fean gen © for ftmy gen arfas 2
8sin6 )
I m=0 312ﬁﬂ sin®=0
3T 0 = nn,ne Z.

S 16 WS W c=—— ——— % g w9 e Hi

COS — +isin —
3 3

2 2

~ 2(i—1)x1—\/§i_2(i+\5—1+\5i) Va-1 Bl i

143 1-Bi 1+3 C2 2
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=rcos0, =rsin0

RIS
Tl 3R ot Hees, Sied BT BW Wiw Bl ©,

rzz[@_lf{@ﬂf_z[(@)zﬂj s

2 2

37 r=2 399

T 5 UT fafaer gyvraet

1

2. Tt 3 wfmy Hemst ¢, 3R 7, & v, fag wifsu:

Re (z, z,) = Rez, Rez, — Imz, Imz,

1. {ils +GJ2T %1 HH A HIST

1 2 \(3-4i .
3. (1_41.—1”}[5”} %1 AMH B9 H qREfdd Hifs)

a’ +b*

ct+d?

4. AR amiy= U0 g (4320 =

5. frefefad < g w9 § ofahi Sk
1+7i 1+3i
) (2-i) (i) 12
T 6 W 9 H U T YA THIHIO I A HifoT:

6. 3x2—4x+?=0 7. x2—2x+%=0
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8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

qftng et R fgarda o 121

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

A 7, =2-i,z,= 1+, 24—z, +i 1 WH 1A IS
(x+i)> (X +1)°

IR a+ib =

B ,m 5|;“3|Q -[%F, az+b2= ) 2
2x" +1 (207 +1)

Mz, =2—i,z,=-2+i, F& &1 9F Fepifer)

() Re (Z‘_ﬁj (i) Im(i_j
Z 213

1+2i

1-3i
AR (x—iy) (3 +5i), ~6—24i T G € A SRl H@AMT x 3R y A1 o)
1+i 1-i

i 1e A W

ftny e 1 YT SR HI0TH 14 RIS

g (x+iy)3=u+iv,?|)l?§’T|3QQ IED %+§=4(x2—y2)

B—a

1-ap

afe o 3R B For Wy weand & et |p)=1, 7@ HT HA T1d HITT

FHIHTON | 1 [ =2* o YW Uik Tl kT FEA @ Hifol
It (a + ib) (c + id) (e +if) (g +ih) =A+ BT

ql WY T (@@ + b)) (C + &) (@ + 1) (g + ) =A+ B

1+1i

Wﬁ:(l—j =1 m 1 <A QUi HAF A RIS
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QRIS
a+ib o UTEY I Tk G, S&l ¢ AR b ardfaes G@ad 8, Tk 9ty qe
FEAM B, g GEY W& 1 e 9F SR b SHh] FHIUHE |
FHEA Bl
Wzl=a+ib3ﬁ'{zz=c+id,?lﬁl
() z+z,=(a+c)+ib+d
() z,z, =(ac—bd) +i(ad + bc)
fRdl I A\g & z=a+ib (a %0, b #0) % AT, & |fmg den
- +a2+b2,wafﬁa%ﬁm%,sﬁ;mz-‘§mﬁﬁf&:ﬁww%

i
a’+b*

—b
3R 7 T U Ufae™ FHear 8 a9 & (a +ib) i

a+b>  a’+b’
=1+i0 =19 el B
WW k a;m7i4k=1’i4k+1=i7i4k+2=_1’i4k+3=_i
iy W& z = a + ib T G 7 g e fopan s ® 8k 7 =a-ib
SR I A 2
qftas G&A z=x + iy 1 YAd T9 r(cos O +i sin 0), %,Tflﬁrlexz—i-yz

. X g
(th"IﬂTCI'IEF)Sﬁ'{cose=7,sin9=%(9,zaﬂmWW%I) 0

M, 588 fF - 1< 6 <7, z 1 W@ HIUNh FEAM 2
Tk n SqaTel SIS GHIH & 1 0ol € 2l
T fgendia gHieRn ax2+bx+c=0,7¥|ﬁ a,b,ce R,a#0, b>*—4ac<0,

/ 2
aq‘gaxzwia;mwgﬁﬁ%
a

AT gEyhr

FACTAT 7 39 T2 ! TeAM o foh Tk 01 H&AT o A 1 AT G
g ® i stfeac Tt ® W 3Wh1 99 WRA A Mahavira (850 )
i ST @ fSeid weye™ 36 HisAE &1 Tqed: Seoid fhan “S=id ruHt
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Shfd “TIfoTd AR WU’ § "arn o e (i) s gotadt (i) @ @, o
THHT YA TE B T Th W ARATT 0T Bhaskara = 1150 2o W 310
i ‘s’ W o foen 8, “FO AR w1 B e A e §
7€ W o @l 81" Cardan (1545 %) 4 x+y= 10, xy =40 &I g & o
S IR W AN @ 3/H x =5+ 5 d@My=5- /15 THh T
& &9 H A A o8 S=ie = = o ff 3 et =aef (useless) 2
Albert Girard (TRTHT 1625 ) = 501 G137 o S 1 WHFR R 3R FHal
o, 399 B9 9898 HIRLT i fSa =1d 2R, 37 Jo W had | HaH il
Euler 5 ®oi9e™ /_| ! | Hehad Y&M fman e W.R. Hamilton (ST 1830
%) A4 % Y T R IR IR qARfd  Hiedftn GEA’ oh YENT i
Bied U AHG W&AT a + ib I IRl G@nst o Hiad I (a, b) o €9 H
T&d TR
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