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The basic idea of real numbers
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o fAfoq «@reR eyt I FACS HARACI;
o BT AT I OF AT FACS #ACI;
o oW IRYFI LAM(BT feTICE ARCI;
* LM G AW TR AILFT FACO A |
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Natural Number
T FAE G AR 1, 2, 3, 4,... 3OJIW AT T I 2 AT | AR, ANWF FT IS
T[IZS I RRIIE FOITE TR & TF | ©I2 FOIGF FRIJIE I°IFI[r 7RI (Counting Number)
T | WIS TRAT 1 (AP &P I SN 7148 Ko | i, @31 @IEAr (17 (78 | IS TRAE @oee
8 QT B AeRF M 2 fF€ [Ewa 8 S e AT Te e AN | 76 Folfd
TR PG N @ & 0= | 9., N=(1,2, 3, ..o b
S-4ee@ “7e7 (Non-negative Integer) I (Whole Number): *7 (0) % 33 Treifq@ 47T [
ST o SRS T- Aol 2Tyt I 27 | I T4l AT GIGTE W a4 41 2 |
wefe W={0, 1,2, 3, ......... .
Aeire@ #o7e2lT (Negative Integer): *5 (0) (T (RG FFeT FfMRANCE ATge TRy o1 &3 |
TG SJefRATIT I FACT SO T #INSH T | (@A -1,-3,-100 TSFIor Aeigs sfeforeay |
5 FR2AT (Integer): T GG R, TSP ST @ *77 T (@ TR FR ©Ie el ALy
@16 (Set of Integers) I = | *«7 (0) ‘Tf 12, @b« e r AArgF @FIAHE T | TG @@L ef
TR —o0 (AF 0 QIR 0 S +oo AT FS | A IR (BT Z WM 1 7T & 1 27 |
LR, Z= {ovoveeny =3,-2,-1,0,1,2,3, ccor.... }
(e 312277 (Prime Number): (@ A3 FSIRE MM (@@ @ AT @R 1 91 oy Siwmacs
CTIfeTs AeLJT FEAT 2 | 2 oS AR (NIeTd AT ST | Fhe (et M G P 2l dl a4 T
I 9P ={2,3,5,7,11, ...}.
@I 37277 (Composit Number): (¥ 75 FOIRE TLT SGA@ @ TR 3R 1 IS =) TRLTT 7R1S
oy Sitrace @I M T | @ 4,6,8,9,10, ... ... | (@ TRRITE GFIEF Qifers SoAmee
TR 0 QAT | 1 T AT TAWS |

4F 32T (Positive Number): *[ (0) STC2FF I@ TRATGTANF (GE AT IAT | OIS (HIQF

RATT RCS AT | (@ANF: 0.214, %, 0.652,1,1.2,4,55,9.......... gyl |
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AT 72Tl (Negative number): =5 (0) SICoFT (RIG FRANLTAICS TG T I&T 2 | (FN: 0.5,
—1,-3,—4.5,........ goyifn |

TEW T (Rational number): (3 I7Fe TRAFE 136 SR wgere REwa aoH w4 I oitwacs

T AR AT 7 | WL, (I AT L I e T A, @RI p 8 ¢ ARG AT (pge Z
q

) @2 g #0,q AT Al AT LT 20O AR | oW MR @6 Q [T & T &7 | &R Q = {
P p.qe ZaR q#0} 1 ATor AERAT T AT 6@ G T AT R 7 | WOW, Z < Q.
q

TEy (@, W RAE T Sieee eFH T ©f NN 7S A1 (ofehoffs =@ 1 @, %:
0.75,§ = 0.6666666 = 0.6
e AR [SILES (Properties of Rational Number):

1. a, b 935 JoW R =0 G @VFA g+b Q0 oW 7L 2 |

2. a8 b RN G326 Tem AT (ToH TSYE (A @GR (FCE, a+b = b+a TJ |

3. a, b,c ToAfB oW AT =, (a+b)+c=a+(b+c)TA |

4. &fofs oM RN ¢ 9T G GG G oW IR —a R | GV a + (—a) = (—a) + a =0 A |
QA —q (F q 97 @CAF 2AS (Additive Inverse) I T |

5. ffaf W AT 4,5, 9T TG A QNI @, a+c=b+cSW@ a=b TI |

6. TG o™ 1T q, b, ¢ 9T QNI (FW@ a.b = b.a 9R (a.b).r=a(br) T |

7. QR0 YETW IRAT @0 G5 N o TR R |

8. @ (P e HAT a, b, ¢ 99 & (i) a(b+c)=ab+ac (ii) (b+c)a=ba+ca

9, 2fSfs W M ¢ 9F T TR GFONG ¢ RAT 4R a0 = a'a =1 | 9AE, ¢! T g @F

K CERCEEICEY (Multiplicative Inverse) <1l {7 |
10. 93 5 WW{W QYT gbh =0 R0, g = 0NN ) = 0N ¢ G2 b ToR2 () (A |

e IeRTT (Irrational Number): (8 RYFIGE 73l SfRd Sgate RO @ 0 I a1 St
ST RS T | W, (I TR gmwwmﬂm @ p,ge Z 8 TR Gk g
£ 0, SV AR GG Q' I Q° @A &AIM FA W LR Q={xxcREGR xeQ}l @AI:
V2, BT3B,z e....... TSI ST TR |

TTET (@, W MRS I Sieee! & Fh0eT ©f A wifa A (A: o @I SPIEe ew
A A | @ +/3 =1.73205080757.

AR 1: &I T4 (T, /3 GG e A2 |
FTY: T F, /3 GG ToTw AT @2 736 4oIa AT p AR ¢ @F SAATS; @A, g # 0 @R

g-97 1 2T (I AT T (8, OT=ee, /3 =L
q
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@AY, T 3 T efes, oW AT 3-9F efaes 207, TR p? MG 3 @7 wfass |
AR p MBS 3 ¥ wfdes |

wedd, p=>3m........... (i) AT m 9F6 =@ 7T |

o pt=9m?

qt, 3¢ =9m? [(i)TNFI (ATF I13]

A, q* =3m’

R T© Y& AR 6 =00 AR @, ¢*,3 937 @feies 77, TR ¢ 8 3-9F afdes |

SO, @ W @, g =3n.......... (iii) R, @B n =Le 7T |

(i), (i) 93 (iii) T (AF AR, p @I q G262 3-9F @fTeF AR I IWF AR TLAWF SAC7 G2
T AT (T *1S 471 R ©fF 717 |

SR, A3 W el 7 «ff GG ST Ao |

TR 2: I T (@, /15 G ST e |

A: /15 =+/3%5 =+/3x+/5

T 4, /5 AT Tom AT @R 736 (e Fff A p AR ¢ AT TGATS; @, g % 0 @R -4
1 RIST (I AR TAWE (712 |

O, A5 =L
q
2
:25:19_2
q

=p°=25¢"........ (1)

AR THAME 5 47 SfToS, ToUT INATF 5-99 @fTes F1, W4 p’ MAMB5 97 @fios |
oA p MAe 597 afdes |

woYd, p=5Sm........... (i) AT m G0 LS 7T |

- pt=25m*

Jl, 5¢% =25m> (i) TS (AT 12

A, g* =5m*

147 T & LT IR @I @, 7,597 f0es TF, TR ¢ 8 5-97 &fdes |

oW, &7 T &, g =Sn........ (ii1) , A, n QFG =G 72T |

(i), (ii) 93 (iii) TR CATF AE, p QIR ¢ Y202 5-9F @l TP G AW AR TLAWE TR G-
T AT (T *1S 471 R ©fF 717 |

SR, /5 o AT 7 @ff GG ST Ao |
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SIHITSI, eI T A (F, /3 ToTm 1) °7; @fbe @fG srerm w14 |
TOAR, V15 G0 TAETA HRATT |

T 22T (Real number): SATF AT, ITGF FT G ¥4 07 43 A6 7T S 27 | @Iw-

51,0, -8, <3, 3, T o B TG TR | T FRATT GIBCE S SSRGS S TN AT
@, I YW @R e 7T 07 e GI6T& AWT 714K @16 (Set of real number) F6T 7 | Sb-ad
B @ sifersfan st F5169 (George Cantor, 1845—1918)WW§WWWWW| fofq
AT FCI (T, BT IR AR AT F® W (@4 | T ¥ @, e @ wgem 72T ey I8
TS | ATSTF oW AT AV LT GF IF5 I T | A NI (6 R AT 2 I T
IR R= Q UQ’; Q UIR Q' GICYTETT ATOF2 AT AT (THF GATAD | IBI 7T R GF AL TATAG
TR 7 =57 N W cZcQc R 93 R = QUQ'GE ARIHE 5Toater e (exfbta (it
EIGIE

QuUQ'=R

Q’=V2,V5,

JWIRATIA LA BJ(Properties of Real Number):

(a) T RSIE (Addition of axioms)

1. W@ST ¥ (Closure): 930 M2q, bE R TE O @NFT q+b AF IBIART T(A |

2. R afdf¥ (Commutative Law): ¢ 8 b 73fb qIWT MATE CTBF W@@ R, a+b = b+a (T |

3. TR (Associative Law): 395 a,b,c € RTE, (a+b)+c=a+ (b +c) TI |

4. @I [ATT® TAMITTT IEP (Additive Inverse): I ge R OF & GF W@ —ge R NS A T
GV a + (—a) = (—a) + a = 0 A | QA —q (& q 9F @CAT 2AS (Additive Inverse) I T |

5. IR (Distributive Law): % a,b,c E R YA & c(a+ b) =ca +cb |

6. RTATET (Cancellation): IW a, b, ¢ € R O MK T7F G 2T @,
a+c=b+cS{, a=b3TA |

(b) T R (Multiple axioms)

1. Sq@®! € (Closure): 7F%a, be R 93 & axbe R.

2. Ry (Commutative Law): 3$q, be R 49 &) axb = bxa

3. AN (Associative Law): 394 q, b, ce R 93 & (ab)c = a(bc)

4. wton@ (Identity): R 93 GG Q3L (FITN@ QF6 I @F (1) (R, G FFeTae R O3 & ax1
= Ixa=a T | ‘1’ (F QI (F(G R T SN I TF |
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5. @9a ST (Multiplicative Inverse): 35 qeR @R g# 0 47 & 936 @G ¢ 'e R ANSTT
AR IFTEV a.a”'=a".a =1 T | G, 0”& 97 QI [qordresaer (Multiplicative Inverse) <eTl ¥ |

6. RTEAMPTE (Cancellation): foa(G oM 4T, a, b, ¢ € R €T WY AW TF 977 =T (@,
aXc=bXc9O{€,a=bqJI

7. ISR (Distributive Law): 31 a,b, ce R @3 & (i) a(b + ¢) = ab + ac, (i) (b + ¢)a = ba + ca
8. 720 YW MRAT @oIFeT ab=0 (AT, a=0 NN h=0 WA ¢ GIR h TZ ( T |

o7 e

o I YANGR AR, AeGE SefTeTT @ Wy fteT (@ T FTICABT NS AW SItF A
(76 Jo11 =7 |

® I AR AINAICE eI TR =T 27 |

® @ MATT R26 = ML SITemee! T T4 T SIF FoW LT I | (@ MR 720
SRR Ot R LI T A A SICE ST AT 0T |

o T YoM GR SIEW T 0 AifFe e (BT 1B AT (I F@T = |
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Number Line and Absolute Value

@ ==

q A1 T -
o /I WA TIfNfoF efeds I Fare “Na03;
o JIJJ AATICF AT (T RIS AT

AT I ©F T FACS I,

AT 43 I FACS AR

® IRANCTT YHTAR L FACS AT |

T T eniffos afews

Geometrical interpretation of real number

I AT IS [V 8 TEE F2 KA RAE @RI | QAT JoM @ e @ Y3 e AR
THIfafe &M (AT 20T | AT AL @6 Srgr@mly «F oo, BT FTRAPTZ A5 T (@I
<fog g v fofere <ar 3 | P

L1 \|| .

M; M/z Q/M/l M, Q M, M3

T P, AN TR X' 0X 937 BT 936 7 Y@l 0 | TRYF THvcE @@l ihecd 93 40
AR AT @ GFY AR 1,2, 3, oo Afoe T4 2 | ARF TARMF AN T T @ =9 e -1,

2,73, cecere ?{FWW?&Hﬂmmwgﬂﬁﬁ@wmﬂmﬂw%ﬂwmq

AT AN T B [T L o e @ TRARAR T @I [y P @R Afoe w41 @S M
q

I OP = px - T OTRET GO GG TR T T oW (T SIS efioder FH 4T W |

q
g sy WeoR G PR RN T IR oW RGN TF | NG 96, oW MR, 2, 3, ......... aR ~1, -2,
R syifNfes afeaqs TN M, My, My —----- QR M 1, M ">, M5 - &9t fofese s 2T |
PM =1 93 403 X 'OX @ M, TS PM, 7% S 1 0T OPM, 9F @31 N [ager iwe
=7 | IR Sfogs OP =112 +12 =2 | 947 0 e @7 5@ OP=+/2 @7 5 I7¢ e M, 97 o
A @R M 7, @7 AN 73T JEbIe Weww T A T @ ¢ Q' frs wfve 7w @ g 73
TG 2 G922 @ effesot 7 |

SIRE T T, 0 ¢ O g EB V2 @R—2 47 wiffes e | foe SR Wi, 2 Gt e SR
T qedk 0 8 Q' ™ 136 (@I oM M afewe g 77 | @3 93 Srem A enififes e

T g 3 wwem g 91 2| @HRer, \/(ﬁ)zﬂ A A3 I SYE TR Siffee
AT AT T | POAR X'OX TR T SPRAyS Jom 8 e A eifoss [ <& Far 7199
GIR G 39 g AT IR Eifsifos e |

BTG 9w 45T 4
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AT (Number line): e IWI LT SH iy {8 @36 8 Te@eim 8oF w@fge | @
fAfee @At TR A1 BT (@2 (Real line) 6T 2T |

00
XX’ = | | | | | ! X
-3 ) -1 0 1 2 3

T RAE TAE (Interval): BT AT GG [T «H00F TAGHCS (A @01 77 | MY e 2
ST | T (1) FA M (i) SO Y |

A AT a<b IWI AT T ¢ 8 b AT VIS 7 AT (IGLF AN 14 el 2F | AR a, b
%2 oS S I53fY TCe I1tE; T-

(i) (a,b)={xe R:a<x<b}, &N J[AY

FRAITAA: O O
a b

@i) [a,b]={x€ R:a < x<b},T@ I

SRR d *
a b

(iii) [a,b) ={x€ R:a < x < b}, T&-Sq& (Y

FRRFCAL: ® P
a b

(iv) (a,b]={x€ R:a < x < b}, TY&-I7 (Y

FRRATICIAT: O ®
a b

A
a (T (FIAT BT AT ST g 99 (50T G, fFQl ¢ 9T (50 (@B, e AV AT (160 SN 1Y I

| ¢ T IRMRET WY 20O AT, AR A8 Tro A7 | JodRk AR o [FE v =@ 5afy
TS AN | T2 (i) (a,00) = {xe R: x> a}, Tl SAN T MY

RAFICAA: O

a

(i) [a,00) ={x€ R: x> a}, I AN I7 Y

ST g

a

(iii) (—o0,a) = {x€ R : x < a}, 3T SAT T& MY

IR :?
(iv) (—oo,a] ={x€ R: x <a}, TN IAN I7 Y
FRATCAAT: 4

Q
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AT (Absolute Value): (FC IWI TMAF ATV 00 OfF MRAFTNE (@R | LR FAACIAF
TR GR RAAAT [T1 TIST A9 TRAIMBH AN @l 2 | IBIPRAT ¢ 97 AIIAAE lal
AR G T Y GTF Modulus ‘@’ I V€ ‘q” I T | TARAS FHel, AT T (AT —4 4T 99
4 OFF GR 3 GF Y 3 G3F LR —4 OF AN 4 GIR —3 GF AT 3 |

e 3
I

| |
T T T T T I
1 1 1 1 T T T I I I
S5 43 -2-10 12 3 4

@ (P IBI AL ¢ 9F 2N, |ol (7% TiReeg Aeifre s 99-

a,™{Fa>0
|a|= a, T a=0

—a,TqFa<0
SR a 4ANGF I ¥ =0T a -9F W a ; [FEa IS 2 97 TT—a WO FFA ge R GF G
|a| >0 SHRfeFeNT a @ AT 2067 AV AT (@ 0 7 (@ a 7qq 799 | Touq, o <4 @9
s R 0 (AF a RF e 4 -3 6T T WR I MR @R 99 ST — 4 IR 4 A3 M |
TOAR, o <49R-4<a <4 aF AF 92T A |

ST <72 (Properties of absolute value):

1. 79T aeR 99 & lal 2a
e: AT 0> 0; |a| = a -------- (i)
4T a< 0; |a| = —a IR |a | > q ------- (i)
(i) @ (ii) T A1, lal >a

2.9 q,he R 99 G AR labl = lallb|

& labl® = (ab)’ = a’b” = lal* Ibl* = (lal Ibl)*

SR labl = (lal 1b1)>

@ARY labl 93 lal bl TSCIZ GGE, TR labl = lal bl

3.9 a, be R 9 & (i) la + bl < lal + 1bl, (ii) la — bl <al + Ib

&q: (i) (lal + 161)* = lal* + 2lallbl + b =a*+ 2labl + b* [ . lal’* = a*, 1b* = b, lal 1bl = labl]
= (lal+b)2d*+2ab+b* [labl 2ab]

= (lal + 1b1)*> (a + b)*

= (lal + 1b1)*> (la + bl)?

= la + bP< (lal + 1b1)

o la+ bl <lal + bl

(ii) la+bl < lal + bl FTCF b OF ARQCS —p IANCH “fheq T

la+(=b)I< lal + 1b

la—bl<lal+ 16l [ I(=b)l = Ibl]

BTG @ B >
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4. 9% a, be R 9T & |la — bl 2 lal - bl
NM: lal = I(a — b) + bl < la — bl + bl

= lal - 1bl < la — bl

= la - bl < lal — bl ===~ @)

I, bl =(b-a) + al <lb—al +lal=la—bl + lal [ 1b—al =1(a—b)l=la— bl
= la - bl = bl - lal

= la — bl >—(lal - 1bl)

= —la - bl <lal - bl ------ (ii)

(i) @ (ii) ZC *I12-
—la—-bl<lal - bl <la - bl

= llal - bl 1< la - bl

= la—-bl>|lal - bl

5. Ixl<a = —asx<a
6. x—al<b=a-b<x<a+b
7. xl 2a =x>a LA, x < —a

K |
1

8. a,be RARL#0 I &« 5

9. ae R GN&Y |-a’|=|a] =a’
10. ae R GG |d| =|-d|

TR 1: I o IR T FC TOTNST &I FE: (i) e —41< 10 (i) Bx+61< 9
RRIRICE

(i) x —4Ik10 (i) 13x+ 61 <9
= —10<x — 4<10 = -9<3Bx+ 6<9
= —10+4<x — 4+4<10+4 =-9-6<B83x+6-6<9-6
= —6<x<14 = —15<3x<3
= Sl

/o7 e

o I /I MANT I vy (2 @3 e saedm Tow wkfge | @ [We @t
HLAJICIRT 10 =7 |

®  <h VI A T ¢ AR b O NGIST e TR (16 AN 4 Io1 27 |

® (T (I IBI AT (A ¢ O (BT I, [FRT ¢ 9T G (@B, T IBI AP GO S
7Y I 7T |

® B ge R A9 &j, —lal<a< lal
® e ge RUF &, lal >a
® NFSq, beRAI &F, (i) la + bl < lal + b1,  (ii) la — bl < lal + 1bl

TG 4 Bl o
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Imaginary Numbers and Complex Numbers

@ ==

Q AT T -
o JFWE TN T OF I FACS AGE;
GBeT AT FATa! ITT FACS 2AACIT;
Goe MRATF @A FHCo AIE;
T Forad IR Sioe LT [T FACS A |

I TR
é% Imaginary Numbers

OGP FRAT TP FIRS AT ICT | 4@ AT AT IR I I T (AgS = | g &I
YOI TRATH TN FUAS I AT 0O AR A | F0#T Taq® AP TN FACT Il TR
T 2 | @: k7 +4=0

s>xl=—4

= x=vV-4

=x =/—1x4

=x =2i[~V-1=1i]
IS MRAT G | &S & | i = /=1, AL, i%2 = —1 |
g M 92 @ o | - (3) Rem Siglis 1 (V) sies Sgli e

(®) fawm S 72T (Pure imaginary numbers): ib SFIEE FICE [em g T2y @1 &7 |
@ +i, +3i, +5i TSI AT AL ez FIgfas 72T |

(¥) wifqes gs 74T (Impure Imaginary Numbers): a + ib SRR TR Nem Sl AT
JET | @: 1+ i,v/5 + 3i, —3 + 5i 39JIM AFIEF ML NAeT I AT I 27 |
@bl el (Complex Numbers): ¢ @32 b 920 VI M (A g+ib TIET AF(MR© TMRAE

QLR FET =Y | LR BT AW 8 FIFAF ALTIF A | Q2T ¢ 8 b I TMRAT Q3R | IFAS
AT | G-

(i) IM ST M a + ib (0 a = 0, O@ 0 + ib TR G o7 SIS HT ANSAT AT |

(i) M Soa 7T a + ib (8 b = 0 T, OF SioaT 7RI I T AAfFr® 77 |

(iii) 936 ©foeT R a + ib 9 a-ib (F JGIAN (Complex conjugate) ICT | @IN: 243 @2 2-3i

A |
GHEPTRAT @G (Properties of Complex Number):
1. I a+ib= 0 =W, @I, a,h ERSH@a=09R b = 0 I |
e g+ib= 0
A, a=—ib

BTG @3 BT 5
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3, a? = (~ib)?,
ql, a® = ()* x (b)?, [+ ()* = —1]
A, a? = —b?

~a?+b*=0

@RY a? 4R b? ATSF @ANIAILS | TOAR TSR0 AT LFONI ¢ 1 T a” + b* = 0 () A©
AT |
2a?=04R b* =0
~a=09R b=0
2. I 92T QBT AT AT T T O G0 IET IR FHAE A T FAB I G
PTG AT = | AL, I g+ ib=c+id WS@a=c 9Rib=id TIA b =d A |
I ARY, a +ib =c+id
=>a—c=1id—1ib
=2a—c=i(d—-b)
=(a—c)? =i%(d — b)?
=(a—c)? =—(d—b)?= ()% = —1]
=@—-c)2+(d—-b)2=0
@Y, (a — ¢)?93 (d — b)? ATSIHL @ICALT |
TSR, ATSIHT LF T T 0 1 ZCT T 0 S A I |
(a=c)?=0
=2a—c=0,~a=c
R, (d—b)2=0
=>d—-b=0
=>d=b,~b=d
ol a=c 9N b =d
3. 720 IR S AT TN @ wozwe AR IWT LA T(A |
Q: T I, z = a + ib, FOUIZ = a — ib
oAk, z+ Z = (a+ib) + (a —ib)
=a+ib+a—ib
= 20930 BT AT |
W9, z.Z = (a + ib). (a — ib)
= a2 — (ib)?
= a* — ()*(b)*
=a? — (-1)(b)? = a? + b2 4B BT AT |
4. SR T GF 130 wfber Ao @roreweT, e, o 3R Sriwe afe’d « b wibe WA 77 |
Qe I T, 2z, = a; + ib;9R z, = a, + ib, GG GO FRAT | SIRCE,
@MVT: 2, 4+ 2, = ay +iby + ay +iby, = (a; +a,) + i (by + by), T GHT & 72T |

TG a® BT 53



e T fwfqwgiers BICERZSE

ﬁ_@”ﬂwi Z1 —Zyp = q +ib1_a2 _lbz = (a1 _az) + l(bl—bz),m@ﬁ_@ﬁ%ﬁﬁ@lﬁl

QPeT: 21 X 7, = (a, +iby) X (a, + iby)
= a1a2 + ia1b2 + ia2b1 + izblbz
= a1a2 + ia1b2 + ia2b1 + (_1)b1b2['.' (L)Z = —1]
= (a,a, — b1b,) + i(ayb, + ayb,), T G0 GioeT AT A 7 |
Zq a1+ib1 _ (a1+ib1)><(a2—ib2)

O — =

Zy a2+ib2 - (a2+ib2)><(a2—ib2)

, [ 8 %® (a, — ib,) TR @ T 2113

_ (ay+iby)x(az—iby)
ay2—i2by?

alaz—ia1b2+ia2b1—i2b1b2

e ()2 — __
42 —(—1)b,? (@07 =~

aqay—ia,by+iayb,—(—1)byb, _ (@1a2+b1by)—i(a;by—azb)
ay2+by> ay2+by?

= (e — () 1 anff e e |

5. (I WoeT AR *ST IHF Ged SR ReeT FRANT G5 SoeT AT FA |
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= a3 4 3a2bi — 3ab? — i b3 = (a3 — 3ab?) + i(3ab — b3) A GG GveT AT |
GFE BT ST (A 2" G5 W0 IR TR | T 12 I i@ 7 72 |
6. (P GG TR & G0 Givet M TR | W, z = a + ib 97 T GI0 Givet AL T(J |
&ef: T F, Va +ib =z
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QLT z M VT AT T O 2" GBI LT =T | Jodle MRl T (@, 96 & Heyl @Ffo
B9 TR T | g aff o183 | R z @I @fbe 72 203 | 936 wibe MR n-9F 1 ¢ GH

Goe AT T |

7. (I GG AT TR ST @ SoeT AL T | AR, Z = 7 |
N z=aq+ibAZ=a—ibI9EI,Z=a—b=a+ib-Z=1z
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) z—2=(5+30)- 3-2i) = 5-3 + 3i 4+ 2i=2 + 5i
© z122=(5+30) 3-2i) = 5x3 + i(3x3) + 5x(=2)i- 6i= 15+9i- 10i—6(-1)=21 i

2 5+3i _ (5+3i)(3+20)

(d)z RETE (3-20)(3+210)

15+10i+9i+6i?
9—4i2
_ 15+19i-6
9-4(-1)’
_919i _ 9 L 19
13 13 13
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Square root of complex numbers and cube roots of one
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q T T -
o i IR I fefTaw Awfe 9071 Face “IHR;
o TMCTA WY ey T G FAC© ARCI;
*  ICHA A I T FACS ARCIN;
o AT T Sy 4 @ a3y feraire st
*  I(FF TR <X @ (AMIBT IR IR [{Og TR AT FACS 2RI |
GibeT TR I
é% Square root of complex number
N TP g + ib 96 GoeT AR, QF I ey FACS =0T | ARG NN Gy (PICAT @ibet A= Fo30e1
uﬂﬁ@%ﬁﬂiﬂﬁ,m‘{mw,VaTib=x+iy,Wa,b,x,yW’f&WWW?‘fw
MM AT a+ib=x"—y* +21ixy
T 2% 2O AT 8 FIFF AL Aol 4T T AE, Ay’ = ......(i) 9R 2xy = b ......... (ii)
SR &, (F + %)% = (8 =y + Qxy) = d + b
X+ =Ald + b (ih) (ARG I AT B TR Ao 27 ) |
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TR (iii) (/AT (i) R 367, 2y° =[d* + b’ —a
Sy :i\/%(\/az +b? —a]

TEL: 2xy = b ANFAT Z0S B AT T (T, b GGF I x G2 y Tz @3 oz (/2 203 |
AR b > 0 A x AR y TSAR T 4GP R0, I T AoM9F (S |

WOAT TG T T \[a + ib =i|:{% (\/GZszw)}i i{%\/az—ﬂ,z_a}%}
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Q2, (a? 4 b?)? = (a? — b?)? + 4a%b>
= (a? +b?)? = (a® — b?)? + (2ab)?
= (a®+b?)?=0+2?

=2 a?+b%2=2..........(i)

QT (i) @ (iii) T I A3,
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=2a%=2
=2a2=1
=2>a=+=1

(iii) T2 AT (i) TR TR QAT FCH AN3-
a?+b?>—a?+b?>=2-0

=2b* =2
>bh=1
>bh=+1

(i) 7R FTFF ZCS, @AZP a @ b LT (AGF | N6, g R b -9F F 938 21 |

Sfr e = +1 401 = +(1 + )

AR 2: 1 + i RAIBT e fovefar ey |

ANY: AN, VI+i = a+ib
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a*+ b =2 SRR o + b =12
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1 1
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@Y 2ab = 1,7799R g G b 97 vF 43 TI
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A, 7-i30\2 = a?-b% + 2iab

BT QR TR AL FNF© 0 AR
@ =D=T oo, (i) QR 2ab=—30N2 oo, (ii)
QT (a* + b*) = (a* — b + 4d°D* = (a® — b + (2ab)’ = (T)* + (- 302 )?
=49 + 900 x 2 =49 + 1800 = 1849 = (43)°
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M az—b2=7
(+)2a" =50 2p =36
nat =25 b =18
sa=%5 b=132

@AY, 2ab=-3N/2
sab=— 15\2 T Ao
TR o 93 b 79e forza 23 |
s EEm £ (5-i3\2)
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SX =
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2
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Td | TOAR IFF AF g9 T Z6E 1, , w?
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W’{%(‘l—iﬁ)} =3 +283 ~3)= ‘2+42’ﬁ - —1+21ﬁ
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(i) GICFH PIFNP T 73BT @I |

QI LT, I IS e 9310, w= %(—1+\/—_3) aGR @’ :%(—1—\/—_3)

TSR, w.0” :%(—1+\/—_3)><%(—1—\/—_3)

S I S v S R, G § _l,_
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cww:=1
T wd=1

(iii) GFER T FoABT @IFT 0 (47) A |
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=0
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(iv) 9F3-9F Tive Taq GIB F=RB oo |
SM: ST S, GFF-GF TG YT GoFe1= 1
A, ww =1
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(v) g T 736 it SR
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2.1
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2.1
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2
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AR 5: @ @ e fyel e |
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A, x3-33=0

A (x—3)(x*2+x.34+3%)=0
A (x—3)(x%+3x+9)=0
A, x—3=09,x=3

Oql x24+3x+9=0
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o 2.1
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- 2
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—34iv27
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1 . 1 .
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