Website - www.fukeyeducation.com, Email :- fukeyeducation@gmail.com

:
E

&t



Yukey

T
04 ufFAs WeaW 3R gRarcha FHEwor '&E

Futurne's Hey

afAs g=r

A TAT I IRHTST (Complex number definition in hindi):-

aY gail TG0 S i adafde 3R Sreafae G0 & Ao 9 5= gidl § 38 e
TEAT (Complex Number) Shgd g |

TfAy TN & o + ib & w9 H for@r SAar g

(i) Tpfas T&ATY,
N=1,2,3,4,5,......

(i) quiier HE&Y,
1=ueen4,-3,-2,-1,0,1,2,3,4,......
(i) IR HEAy,

Q= —2,=2,0,2,~

P=2,3,5,7, 11, 13,.m..........
Y Taht Tt Ut R TorehT 99t TeT e S e B
319, AT foh

x2+a*> =0

x? = —a?
x? = —1xa?
X = +J/(-1a)

(1)
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Y. (1) @ Wy § & s 0 I § fSaent 99t o B

>

Futurne's Hey

MO eR (Euler) & V=1 i ek 378N iota o i § foAiid o Fl,
(2) T 39 YohR W foharm

x=+ai

ik gafeld €& dgfd H g1kl o1l =181 &, AR 3¢ Shledfaich &1 (Imaginary
number) =3 & 91, 3rarfq Ot wEAT ST 99T FOTH B 3reaT fSeRT T

IuTeh (Multiple) V=1 = i I, Shedfaich H&AT Shgelldl & |

AfFA% &AT (Complex Number)

a + ib & ®Y grelt ) T S TFIY G Fed &, STl a 3R b IRAfds T
21 29 YR IfFY TG0 adideh 3R 3ifAenfa &msi & Q19T 31edT 3ok 3
o il 6 |

TS T&AT a+ib H I AlFEIH AT T adideh H9T (Real part) TT b ! TFH
AT 1 3fASRRIT 19T (Imaginary part) Sgd ¢ | ST oY 2 A Yahe T
ST &1 ST YR |z = a + ib] T Tl T 51

Ifd a + ib H b = 0 g Al g AFHAY & Teh g dKIder FGAT (Purely real
number) B Siel & 3R AfE 0=0 &, a1 Ig Tk Yg NfAHET &1 (Purely
imaginary number) g1 STTdl & |

shiad Y3IHA (Ordered Pair)

el fFY &A1 z=a+ib ! aRdfde F&T3M a 31K b & AT A (a, b) & ®I H
ft gRema foram STaT §1 39 UehR,

afe z=a+ib, A ST hiAd JIA (a,b) B

(2)
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z=-a+ib, Al S8 ShiAd JIA (-a, b) gl

>

Futurne's Hey

z=a-ib, Al S8 shiAd GIA (a,-b) B
T z =-a-ib, dl SHHT AT A (-a,-b) |
|fFAeT @A & IOT (Properties of Complex Numbers)

UAT 1. T GfFAY &1 & ardideh 3R AfSR{Id HI9T 3679T-37619T 93 Bl B |
rertq afg

a+ib=0gl, @ a=03Rb=0
HAMeT: a+ib=0
a=—ib
a? = (—ib)>
a? = i2p? = —p2,
a’?+b%=0

gfeh o 9T | IR & §, AT 3eTch G911 hl ART 99 deh e =Tel gl dehdl

STel deh foh 3e7H @ Ydeh e oh ST o gl |

Ad: a=0 dIT b = 0.

YA 2. & A Y &30 & aRdide 3R 3O aeBRmag & 3ree1-
TCETHAT BId & 1 37Td |

e a+ib = c+id@, Ma =c,b = d AT &
HAMeT: a+ib =c+id
a—c+i(b—d)=0
(3)
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Futune's Koy
a—c=0b—-d=0, ........[99T13]
a=cb=d.

| AfFAs H@ATT (Conjugate Complex Numbers)

Ife forel TfFs I & Sreufars T o fAudia e @ uefefa ¥ a1 ag & =N
qfFAy G 6 g afesy G Shgsrdl g

37997q z = a+ib HI G AFAY & a-ib B

GiFAH H&AT 2 T GIA G&21 1 2 H GRd fordn Sran g1 39 Ui, Afe z=a+ib &,
a1 z =a-ib.

31 g fa=afafad aRomat =1 fAg e
1. forelt afFy T St GYIAT hl TYIAT ael AfFS H&T gid! &, 379id

(Z) = z.

2. forelt afFrs T 3R 3Rt TYI &1 AT UG IUTTthel aRdides T&IV B! 6,
e

Z+Z€R,zz €R.

3. G1 HiFEAH GEA3N o 191 (31U 3o} hl TIAT AT It A3 h HPIAT eh
19T (37947 37ec) o SRR Bidl &, 37Td

zl+ 722 = z1 + 72
4.1 GfFAY HA3N & IOAEHA(ILA] HETheT) T FIIAT AT 361 G &
GYIHT o I[UTTHS (YT HETHS) & SRR gl g, 3id

(4)
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Futurne's Hey

—_ —— 21| _ 4
A = AR|— ==
212y = 2.2y z, 22 |
ITARR : AT % z=x+ip,z; = x, +iy; AR

2y =Xy +iy2 ?ﬁ,

Z=x~iy,z; =X —iy; 3 Zy =Xy —iy;.

1. = z=x+iy
Z=x-iy |
3 (Z)=(x-D)=x+iy=2
Sﬂf‘é[ (—E-j=z. '
2.  zaz=(x+i)+(x-iy)
- =2x, (TF IRAfas HeA)
T Z=(x+Nx-iy)=x’-i'y*
=x2+y?, (@mﬁani@r)_
3. 2y +23 = (X + ) +(x; f*'iJ;z)

=(x; +x3)+i(y; +32)
=X +x3) =iy +y2)
=(x; —in)+(x; - ;)
=(x; +iy ) +(xy +iyz)
A Z1+2, =-z—l_+.z_2.
379 QA AfFRTH HEAT3N o 9T I FYIAT AiRH HEAT 3og1 T3 & GIAT o AT
& TR gl o

Tz -z = +in)-( +i)
| =(x —x)+in —y2)
=(x = x2)—i0n — )
=(x — ) = (x; — i)
=(x +i) - (x; +i,)

A z1-z,=2 -2

(5)
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Futurne's Hey

ferdll 811 gfg TrEdfdeh 31aT g 3TTeehictd HEAT sl Ueh AIFAY HEAT & w4 #H fol@r
ST HehdT &

ﬁ@—a=a+i.0

ib=0+ib

~ ib = bi

31d: afes I a+ib Y a+bi ) forg Iha B

&I |ferst G&3N &l A19T (Addition of Two Complex Numbers)

<Y TS G130 &1 A9 Ueh V) TiFAY &7 ¢ fSaa aredfas g ifderfeida smer
sha2T: &1 g8 AR HEAT3N & dR<fdeh o 8ot SN & FeT & RIS B G |

zy=a+ib
+22 =C+id.
zy+2, =(a+c)+i(b+d)

g zy=a+ib A z, =c+id &, @
z; +z, =(a+ib)+(c+id)
=(a+c)+i(b+d)

[ 9 2, =(a,b) 71 2, =(¢,d) B, A

zl +22- = (a'l'c,b +d).

&I Tfesr I3 &1 adhets (Subtraction of Two Complex Numbers)

(6)

Website - www.fukeyeducation.com, Email :- fukeyeducation@gmail.com



Yutke,
04 wFFH wEaw R gfardr aHwr '&E
Futurds Koy

Zy =c+id

21— 2 =(a-C)+i(b_d) |

afg zy=a+ib A4 z, =c+id B, A
2 -2, =(a+ib)—(c+id)
=(a-c)+i(b—d).

[: 4 2, =(a,b) W 2, =(c,d) &, A

4] "‘Zz =(a—c,b,"'d).
S Tfesy S=msh &1 JUTsT%hed (Product of Two Complex Numbers)

I 2, = a+ib dUT 2, = c+id 3 AIFY T g,

ds 3Tehl I[UTThel

22y =(a+ibXc +id)
= ac + iad + ibc + i*bd
= ac + iad+ibc - bd, [ i =-1]
= (ac - bd)+i(ad + bc).

Qe AfE 21 = (a,b) T 25 =(¢,d) B, Al 3Tehl U0l
712, = (ac-bd,ad + bc).

3 Tfes I3 &1 HeTHeT (Quotient of Two Complex Numbers)

Ife 21 = a+ib AT 2, =c+id 1 AFAY TV §, I 3ThT HETHe]

(7)
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Futunds Yoy
2_,____0+ib
Zy " c+id
_a+ib c-id
~c+id c—id’

EUa R c-id AU RIT]
=(d¢_+bd)+i(b0-vad)

ct+d?

ac+bd  bc—ad
T d R id
g afg z, =(a,b) A z, =(c,d) 7, ?ﬁ'm
TR |

zZ _(ac+bd bc—ad)

Z, +d? A +d?

AfFFsrEEEn & QeT 5 3IUT€IT? (Properties of Addition of Complex Numbers)

(i) Tateh fAITHA (Closure Law) : IS 2,311 2, PIS AT AAT TV E, A 21 + 22
ot v Ifes G gl |

AT : AT & 21 =a+ib 31X 2, = c+id ) AfFAy I 1 9,
z1+7; = (a+ib)+(c+id)

=(a+c)+i(b+d).

ST TEd: Ush i & ¢

(ii) shAfAfFAT A=A (Commutative Law): T 71 31X 2z, FIE Q) Afesr T B,
Al 21 +22 = 2, +2, AT QI AFAY TEAT3N T AT 370k S h vl T TR gl ol

ol

HATIA: A 6 z1= (a,b) T 2, =(¢,a) S~ afeEy &t 1 a9,

(8)
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z:+ z2 =(a,b)+(c,d)

>

Futurne's Hey

=(a+c,b+d), [T & fT# 4]

=(c+a,d+b), [a,b,cd IRATGHEEIT § 37d: 37T AT shATafAAT B
=(c,d)+(a,b), [T & foge 4]

3T 21+ 22 = 72 +21.

af@sr gt & J[UTeThel GO W (Properties of Product of Complex

Numbers)

(i) T fATA (Closure Law) : T 2, 3R 2, s <1 Al FEAT § AT 3TahT
IUITHS 212, ¥ Teh A AT BIT B |

HATI : ATAT TR 21 = (a,b) 31 22 = (¢,a) 21 GfFY T&ATU & | d9, z12,=(a,b)(c,d)

=(ac-bd,ad+bc), (IRATST ] ST Teh AiFAY H&AT 81 37d: 21 2, IOM & HIY&T Haleh

el

(ii) shATAfAAT A (Commutative Law) : TS 2, 31R 2, A Q) AfFAY T&T §,
al z1 22 = 2,2, 37T Q1 AFAYH T3 FI IUTATGT 34 vl TR AR 8T FAT g |

AT : AT & 21 =(a,b) T 2, =(c,d) IS &I FfAY TN § 1 G4,
z: 2o = (ac-bd, ad + bc), [ARe™T A)

=(ca-db,da+cb),

[aTEafdes HEAT3M & IUThel o shATd T g 4]
=(c,d)(a,b), (TRETST 4]

= Z12o.

(9)
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Sutands Yoy
AT (Modulus or Absolute Value)- fordt affy ¥ 7 & ardfds td

IR {9 & geif & AT & LeATHS TITHeT Y IR AYIh hed &1 5 |z |

Uehe ald & | 28 UK,

&

Ifg z=x+iy B, A

jzl=)x + = yfx? +37

T z=x—Iiy
2] =]x -/

= J(x)? +(-y)?

=¥ +y* 24

Fqa: |z|=|z]
i fonel) afes TEm 3R 34eh! TYIAT AfFAH &A1 & Adieh sRTeK gid 6 |

HGAYUT ¢ (Important Facts)
(i) (2) =z

(i) z+z =(a+ib)+(a-ib)

=2a=2 dIKiideh HET|

(iii) z-z =(a+ib)-(a-ib)

=2ib = 2 37TSehfcdd HET|

(iv) z. Z = (a+ib)(a-ib)

= 02+b? (g drEdideh HEAT) |

(10)
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Futurne's Hey

a) S=-i b 'l'i":'=.f
(@ (b) 1=

= ()" x4, [i*=1]

(11)
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Futurne's Hey

Lol
8N : i = 3

O’ x#’
=1.

AfFA Y =T BT AR fAwoT (3131 f@37) (Geometrical Representation of

a Complex Number)

hTITST oh HHI! H G TR ofeddd Y@RI XOX T YOY WidT Sl Ueh-g&R &l foeg X
el 810 FiHeIEeg (Origin) shgd &l &fdst @1 XOX ardfdeh 3787 (Real axis)
gl ©§ dT YOV, 31f&ehfadrd 3787 (Imaginary axis) Hgelld! &1 I8 JHadel G
(Complex plane) T 3TR3TE HHAST (Argand plane) sgelrar g1 f&2me ox derm oy
eTTTH BldT § e feeml Ox' Td OY FUTH glal &

Y
4 +ve " i
L e |
L P(ab)
y b

() arafa®w
X’( :
—ve o a M Y +ve

—-ve

vYy

(12)
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Futurne's Hey

379 forelt afFiy T&AT a+ib &1 38 THATE W fAWAd a1 & fIw 0 8 arafdes 3re1
W a HE g 9T R 31fIRId 3187 o AR 6 TS gl (a 9T b & =gl &l
Tl H W@ U) AT faeg P(a,b) Y 3ifche ot oid &1 8T foparm fohel oft faieg 1
fAEa el & folu ggerd 6l 71 Gehd & | 39 I ! 31Re1E A= (Argand diagram)
hEd &

g8 YR foeg P(a,b), GfFAY & a+ib &1 A6 AT g1 319 O 8 P & fA3N|
a8t OP, AfFAY E&AT a+ib I AU THgelldl gl U r H Yehe T & |

&

R =OP

=VOM? + MP>
= Va? + b?
AT r= la+ibl.

feoqufY : grHad feom & AT I W ¢ gaTHS e gfaomad fEen H 9 = W ¢
FOTTHS forar Sar g1

HIF f=tan! (-I-’-)

a

31d: Ueh TS AT z = a+ib T AT r dT hIVTh @ ST TFR G : .

r-----\faz+b_2
ab
a

@ =tan

(13)

Website - www.fukeyeducation.com, Email :- fukeyeducation@gmail.com



yueg

T
04 WiEFH &AW AR T FHHTOr '&

Futurne's Hey

fae : GfFy = a+ib F A6 = arel fosg &1 9c ffd, o dem b & =gl
R A3 el g1 I ffa 3maest s & aga B

>

(&g 1) (949 1IR)

a+ibv9 a+ibv9g
a RS qdr ad4ql b
b ¥R B YIS B
X « 0 - — X
a+ib9] ] a+ib<d
adqr b - a 9IS a9l

W MR E | b HEH B

(T ") (v W)

v
Y

afersy @i &1 g "gef (Polar Representation of Complex Numbers)

forelY oft IfF s G a+ib &1 r(cos@+ising) & T9 H o fHAT ST HehdT § STET
TfFST AT T AT T @, T TIAT T HIvNh g

a=rcos®
b=rsin®
a+ib =rcos@+irsin®

=r(cos@+isin®)

(14)

Website - www.fukeyeducation.com, Email :- fukeyeducation@gmail.com



Y, .,
04 ufFAs WeaW 3R gRarcha FHEwor '&E

Futurne's Hey

TBI r(cos@+ising), TfFAY T a+ib HI AT ®I AT FROIHAST w9 FHgelrar g
Y AYih-ahI0Tieh T (Modulus amplitude form) i hgd g1 (r, ) faeg P & gdT
fadetieh (Polar coordinates) Hgelld &1 THY. (1) G (2) ol g1 &leh SISl I,

a* +b% = r’(cos? O+sin? @) = r?

= r=va® + b
. (2) ¥ @t (1) 9 W

tan 9=2
a
= f= tan“(-b—)
a

3ISTEI0T 1. Z=1+i ol HUISh 3R HIUT SITd HIfAT|

Bt : AT 1+i=rcos@+ir sin®

aRdfdeh Td shledfeleh #1911 <hl Jelell sl X,
rcos@ =1
rsin @ =1

Y. (1) 3R (2) T 9T Fleh Sl W,

(15)
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| Futurds Koy

r’cos?@=1

r*sin? =1

r?(cos® 0 +sin? ) = 2

= r2=2 YT
AN [zl=r=2
-— N
V2cosd=1 -X 0 X
- 0089‘:—-1-— ~-Yy¢
V2
V2sind=1

3IGTIEIUT 2. 1-i T HYIch TG hIUTehelld hifoil |

Bt : AT z=1-1 =rcos@+irsin®

qIEfdeh T shlotieieh #1911 <hl Jelell ohisl X,

T, (1) 3R (2) &1 9T e Slga T,

r’cos’@=1
r?sin?0=1

r’(cos® @ +sin? ) = 2

(16)
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Futun's Koy
J.‘Ecost?:I Y4
1
= P2sing=-1
sin0=-——1-
= 2
6 =gd wgata ¥ ¢
0=27r-a,3ﬁa'=§—
9=2ﬂ—£=:’£
4 4
g=-=
4
. _Ir il
Sargz= 2 q i

A3gfa 3rEHCT (Triangle Inequality)

HY : ) AT TE&3N & AIThel hl HATYTSh 3aich AT o ANIThel O sha 31T
3Th SN gidT &, 37T

|21+22|S|21|+|22|

aﬁ 2:+2; aﬁgaﬁsﬂ I&ATU %I

TAT9 : AT fh

(17)
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z) =r(cos 6, +isin 6,)

>

Futurne's Hey

z, =ny(cosb, +isin6,)
|z1| =1 79|z | = 1,
Zl +22 =rl(0080| +i3in91)
+r2(cos 92 +iSin92)
=(r,cos 6, +r,cos 0, ) +i(r;sin G, +7r,sin G,)

Y4 R

O » X

OR<OP+PR

.o Izl +22|

= (1, c0s 6, +7; €056, )? +(r; sin 6, + 7, 5in 8, )2

=1/r12 +"22+2"|"7_ cos(6, - 6,)

2 2 _
Syn +n +2nn, [ cos(6, - 8,)s1]

|2, +2,|<h +n

|z +23]<]z | H 2, |

(18)
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Futurne's Hey

Al AfFAY HS31 & IUTAH I ATTIE 3o IS & IOTTHA & ST gidl
®

h¥d : |z122|=|z1]|Z2]

AT : AT fh 21 = r1 (cos@: +ising:)

T z, = r, (cos @, + isin ©,)

Y

!

(O

-X\ /3 O X

v

-Y
1z)|=n T |2,]=r.
3 2,2, =r{cos 6, +isin §))
xr, (cos @, +isin 6,)
=rnn[cos(6, +92)+isin(91+92)]

w2z |=nn

122, 1=]z, 1221

aY AfFEAY T3 &F HETHS &l ATTich 3oTch ATTih] b HPTH & e aidl

Heet L =2
z

2 )

(19)
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Future's Hey

Y [ ] P(Zl)

o

HTI : AT fh 21 = 1 (cos@ + isind:)

aql 2y ==r2(008'91 +i8in02)
s zl=n 3R nl=n

z, _ r(cosé, +isinb,)
58, z, N r,(cos @, +isin6,)

= -:-_"-[(cos 6, +isin 6 )(<0s 0, +isin6y)]
3

" ;Ei.[(eos 6, +isin'6 )cos &, ~Isin ;)]
1

2L oy 58 -
23 n

Zil_h
2] n

z| |zl

(20)
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Futurds Hoy

a TfFEAs G131 & HIPTHS <kl hiVTich 3ch hIUTieh] & 3T & SR BidT &

AT ; arg—-=argz, —argz,.
2

21

z
e : 9 6z =r(cos G +isin6;)
A zy =r(cos @, +isin 6))
argz = 91 3R argz, = 6,

z q[cosalnsinal]

23 r CoS 82 + iSiﬂ 02

O

=D ((cos @, +isin 6, )(cos G, +isin6,) ']
r

!

)
= A [(cos §, +isin 6, )(cos 6, —isin 6,)]
" . .

A _ Dcos(6, — 6,)+isin(6, - 6,)]
Zy N

z
arg=-=6,- 6,
22

(21)
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Futurne's Hey

3IaTeYT 1. g fHIfFv fs af@y g&msn -4+31, 2-31 3R -1 @ fAwd g« g
foeg GRE B

&

&of : &1 g3 AiFY ST 3RETS HHder W shAsT: faegsi (-4,3),(2,-3) 31X (0,-1) =1
fAwiog s g1

fSeg3il (-4,3) 31K (2,-3) ! AT aT6ll @1 1 AR

-3-3
2+4

[...y_yl — Y2 —=W (x.-x, )]
Xy — X1

y-3= (x+4),

y—-3=—(x+4)
x+y+1=0

wEd: 855 (0, -1) 39 Y@T & AT hl Hed® Xl g | 37d: fdeg (0,-1) THIWT W
feora &1 wold: feu gu =il faeg T R@ B

3ETEI0T 2. Gl HEAT3N z,z+iz,iz W 6N fdeg3 § e7e aTel 33T 1 &=her
ST hiferT|

T A% z=x+iy =(x,y)
s iz =i(x+1iy)
=—y+ix=(-y,x)
z+iz=(x+iy)+i(x+iy)

=x+iy+ix—-y, [i? =-1]
=x—-y+i(x+y)
={(x-y),(x+y)}

(22)
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31 s 1 Swa

i

&t

&

=;_[x10’2 = y3)+x(y3 =)+ 2300 — y2)]

=Sl (e )= +-2)

+Hx~y)}y—x)]

=-;—[x(—y)-w-(x—y)2]

=%(-xy—w—x2-y2+2w)

1 2 2. 1 0
2( ) 2Il

NCERT SOLUTIONS
THTaelt 5.1 (98 HE&AT 112)

gy 1 JATY SBT3 H D &l a + id B U H gad Dol |

(51)( . gi)
(51)( _ %i)

:—5><%><i><i

— _3i2=3

(23)
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Futune's Koy
2 > (-’
a” +b" = (2x2+1)?
2 > (1)’
a” +b" = (2x2+1)*

UM 12AMI z1=2 - i, z2= -2 +iz1=2 — i, z» = -2 + i M9 &1 A A&HIeU|
2149
Re( m )
(ii)
Im( 1 )
Z1Z9

(i)

Re ( Zf )

(2—-i)(—2+i)  —(2-i)(2-i)

(2—i) 1 2+i
O —(2-1)? (a2 -40)
- T 28 2+
 —(A-1-4i)  —(3—4i)
— 2+1 — T 24
_ —(3—-4) 2—i
= 21 X 25
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—6—4i2+3i+81  —64+4+11i
4—2i — 4+1
—2+11i 2 11
5 5 T 51

Gt

(ii)
1 _ 1 - 1
Z1Z9 (2—i)(2—i) (2—i)(2-+)
_ 1 _1
4—i? 5
Im( 1 ) =0
Z1Z9
_ 3
— tan 1
_ 3w
0 = 4
3d: Ui = —= Hivie = L
V2 4
H%TlBﬂﬁr%ﬁ@H%WWBﬁTWWWI
IT-

1421 1+42i 1+3i
HTZ = 773 = 1231 ¥ 1+3i
_ 1462 43i+2i

1—9i2
_ 1—6+5i
149
_ —o4at 1 1:
= 0 — 3 t 31
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_% 1 %i = 1(cos 8 + isin )

3! g&il B g PR W,
= rcosf = —%,rsinﬂz %
il TP SIS |,

1
4
r2(cos? § + sin” §) = +

3@ cos = —ve,sinf = +ve

= O agui F 3
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UH 14 T1& (x - iy)(3 + 5i), -6 - 24i DI Ygaft § A aRafds Tt x 3R y I
PIfoTT|

3TN~ -6-241 =-6 + 24i

(x-iy) (3 + 5i) = (3x - 5yi + 5xi - 3yi)
=3x + 5y + (5x - 3y)i
iR (1) 3R (2) 9,

3X + 5y + (5x-3y)i =-6 + 24i

qrdfde d dIed-e Sl & g faed gu

3x + 5y = -6
5x - 3y = 24

Tt (3) BT 39 SR T (4) DI 5 Y TOT B R
9x + 15y = -18

25x - 15y = 120

THL. (5) 3R FH (6) B! SieT W,

34x = 102 TT x=10234=3x=10234=3

x BT HH FH. (3) H I IR,

9+ 5y = - 6 AT 5y = -15, AT y=-3

Ad: x =3,y =-3.
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U 15 - — — B[ U J1d HIfeT|
3~
I+ 11
1-1 1+1

&t

(1+i)*—(1-i)?
(1—i)(1+)

(1+i%+2i)—(1+i%—2i)
1

(1-1+2i)—(1—1—2i)

1+1

_ 4 o
—5—21
s O e |
11 T 1+
= 21| = v4 =2

I 16

Uﬁ[x+iy]3=u+iyﬁa§ﬁ§qaﬁ% +§ :4(}{4 _yz)
ITR-

(x+iy)? =u+iv

u+iv = x* + 3x%. iy + 3(iy)*x + (iy)*

— x? + 3x3iy + 3xy?i + i’y?

= (x3 — 3xy?) + (3x%y — y?i)
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= x° —3xy? =u

:
£

x? =3y’ =1
X!y —y>=v
3x? —y: =2

y
T (1) 3R (2) B S |

Ax? — 4y’ = 2+ 7
= — + ¥ =4(x% —y?)

"Ed 17

afe o 3R 3 v sy Semd ot | B = laa‘ ﬁ_aﬁ‘ﬁﬂﬁwaﬁﬁm

l1—a

3i-

__ P-a

 1-af X

B—a

1—-af

BB—aB—af+aa

1—af —aa.BB

BB—apf—af+aa
1-ap+af+aa.fB
B —ap—ap+al’
1—af—ap+|af’.| ]
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i

&t

&

fard: |B| =1 @ aw

1+|al*=af—af

1+|a|*—ap—af

=1
2
1—ap
ba ‘:1
1—ap
T 18 FHIHRUT |1 — i = 2% o YRR YUl ol B W¥eAT A1 DIToTg |
3=

1-if = (V2T (D7) = (v2) = (2)}
(1—1i)=2%

27 = 2x

Hﬁhﬁﬁgﬂﬂ@[% =X

= 3 =XUGEdaapagod X = 0

= T FHIGRU BT 0 P AR 3R Blg 69 e of Jodl
9 19 G (a + ib)(c +id) (e + if)(g+ih) =A+iBQ
I GRISY b (a2 + b2)(c? + d2)(e? + f2)(g? + h?) = A2 + B2,

3- (a + ib) (c +id) (e + if)(g + ih) = A + iB ....(1)
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i ® WM W - 3@ |, (a - ib)(c - id)(e - if)(g - ih) = A - iB ....(2)

>

Futurne's Hey

Tt (1) 8RR (2) B TOM A WR,

[(a + ib)(a - ib)] [(c + id)(c - id)] [(e + if)(e - if] [(g + ih)(g - ih)] = (A +
iB)(A - iB)

= (a? - i2b?)(c? - i2d?)(e? - izfz)(g2 - i2h2) = A? - 2B2
= (A2 + B2)(c? + d?)(e? + 2)(gz + h?) = A? + B?

w1 20 A (1) = 1 A m 1w quites A1 w19 PR

3 -
oy
1H L+ 1+ (1+i)
11— 1-i 11 o i
142421
— T 111

[t ()2 = (-1)* = 1]

= I T 4 HT U g

S MBI IHADH I = 4
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