BT RTS8 ST

(Real Numbers and Inequalities)

=

TS AT 7 (ACE VAT ST A PR G ©IF A7 AT G AATT GE FTS AT
AR | RIIT GFA W@ SABIT | AT GG FT A>T ©f AP [T FAI FA 1 {BAF aeo-
Yo GF T SIFSIT G [{FF ¢oo GF Ne&y [TTF ISt ST AL LI (A | Sbr9S [REICH
G oAferefav et 15T (George Cantor, St-8¢-355b) JEI e fefezr ?jf\;_g? ST I | fofT e
BT (¥, BT TR FCIF IR 200 s (@3 | Fof (I (&, Fem 8 e 7Rl ez e 727
e |

geFer Afaelqn G ST (John wallies) 932 @& Al (1T IF (Pierre Bouguer)TRIET 3490
G2 5908 BT FGIT SPTNOlF BT (< 92 >) JIF I | 92 TSfh S¥ar VI AT @
AN FHES [FARIQAT 03T S 397 |

@ =srwe swen

9% 3G (<7 oA -

o JIRI M 8 IV S TATIG 71 Fa0@ 103,
B AT R fofes I FACS A7,

SFANE I ©F I FACS AR,
AT G T, 2T @ LTAT FACS A,

OF BT TS SPTTS! F O AT FACS /AT,

G HETP IHTS SPTS] AL FACS AR,

SPTISIE NI & FACS A,

SPTTSICE IRAICIRIS HIRIT AL FICS AR |

‘ TG swifea s TG swifea Ao 7w R0 @

% TBRCTT ~STR h
A1F 5.5: B AT 8 IBI A AT
A1G 5.%: BT TR HINOF efewa, 3 @ TR
A1F 5.9: B TR ASfTSTT AF
AT 5.8 AT R fofes <
MG S.¢: 2ATIA
AIT 3.9: G HEF FHETS SINST
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Y 5.5 [ BT 2T 8 BT AN TG

SFSfeT Sy

a3 AT T -

o BT LA F O AN FACTS AR,

o W G WYV IRYTT I FACS AR,

o IEW 8 W IR (6 T FACS AR,
o GlifelEF AT (6 I FACS AR |

ST 137 | T A, T IR, T A, TS AT |

[B[E] s

T R FPCF 8 (AR Gy -T2 =l LT, FoIfRF Ty, GNferd LT, F-Aeree T,
ACGRE LT, HONGR ST @ eV 8 SET T FTE (IRl AT SN | STy AT ST
TR TS G F4T ZCE |

SR (Integer): T GG =R, deiferE ML @ *7y N @ Fg 7T B ~A1eq T

SItE IR G5 (set of Integers) I & | = eI GIGTHZ @RT &7 Fa1 &7 ALZ ={........... , -3,
2,-1,0,1,2,3, oo }

FeIRF AT (Natural number): 5 LGP FRANTT TR TRAT I611 2 | AP OIS TR
BT Nl & I T I RN = {1,2, 3, oo }

Gfe® AT (Prime Number): 1 IS @ 76 FoIfE et (@M@ @ 7yt @ 1 4y [orey o
T M GIfeTs TR I & | Ao (TSR (I6CF PART & F1 &7 | WL P={2, 3, 5, 7,
11, ..}

T-YATGF ATRA(Non-negative Integer):*7 (0) R T FSIRF HATCE -4 R Fe1T T |
T -G AR (TBCE 2> 0RRT & 1 &7 1 LR 2> 0= {0, 1,2, 3, ......... }

|—

A FRAT (Negative number): X (0)SCoITFT (T FRIIGTINCE AR AT @70 =Y 1@ —1, -,

[\

20214, -0.652, o goiifir |

A 7 TR (Negativelnteger): *75 (0)SCHFT (RIG e TR e AT I &7 | Aeire®
STRAT G5 2< 0 AT &P T4 &7 | LR Z< 0= (..o , =3, -2, -1}

e RAT (Rational number): (@ IRAE T30 SFRAT SrHieesmes e T4 A ©IF Jom AT
T | Wi (@ AT TR gw AT A A, @ p,g 2432 g0 T AL G5 OFI-T b
340 =77 | wdie ®={§:p, qe 28 (p, q) = 1 € g0} | ATSIT FRAZ JoW AT FE 71 Jaw AT
SR T | TOUF ZO.

TG @ BT ©



STAT FeT JreETIer By feafwrers

e TR (Irrational Number)
@ AT TRAE G20 IR S &7 F1 AT a1, Ot Sgem AT 6T | FiR @ 7T

°W3WWWWNT @A p, gez8 TEETE G g£0, LM TRAF (6 @' O=RT
WWT@IWQTR@' {x : xePOR x ¢@®)} PISAR IBI MRIF GBIV AT AW AT FRAFNGTAT
e AT | @N: A2, A3, A7 /13,1, o s SEm TR 1ST@T (&, oM RIE A

em\mmw—rﬂﬁwmﬁawcvﬁqmm|m3—o7s,g (1 — ~0.3
SEV MR AT ST e FACE ©F FAN 7S A1 (A: AT (ST HFIEL A 1 T A7 |

@2 = 1.4142135......

BT AT (Real number): ACEF T, ¥ QI 4GS AT (MBIF GIF0@ IREI AL I | (@35,

1,0, -8, i ........... oyl AT AT | ATEIF Yo AT YW AN IF G0 IV WL, FHeT oW

AR M AT 0T 5 (I6F AT AT G5 (Set of real numbers) I T | I HATR (GGIFP
TR S I T TLP=0 LUO'; 09U ©'IBSTE ATSILFS BT TR (BT T2 | BT FAP @
AN THATG ACET TP TZF: PcNCZCOCPUR P =0U0' R ARIRE Tt e (oafbw@
@I R

OouUe’'=P

@N®

e |, —%,\/E m.iémmmmc@cpwwl

/oy et

o TR QHIGD T, G TR 8 *[«y BT ( T@w AT (BN ANGH A I A
(16 =1 =7 |

o T (AR FNRRIIE FAOIE FeLT Fe = |

o 1TSS (@ I TeIF T (FIETA@ & AT @ 1 QR KOGy GF AT FRLAICE (Nferd 7Ryt
@ =7 |

o MANE 730 7 MR SoiweTee a0 T4 I SIE Jom AT I | (@ TRIACE 730 7f

RATT OISTFETRCH ST Tl A A SIS SIYeTH AT I |
o I YoM G2 SRV LT N oifde GI5tE A8 A (6 F@ =7 |

I:Jj AT T 5.5

AR IR @ SIS ol 8
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#oz e At 53 (V) o T (1-4):
1. I AT FTHCEH IR Qe AT IR (F?
(F) &= eqifert () o& FoF () & (o (F) I
2. 957 @6 Tor?
(F)-5eN (Qf)% ez (Nrep (T) 20
3. e @A To5?
(F) PcNcZcO (NcIlcZco (NOcZcNcTT (9) ZcIIcNCO
4. foa @G Aow?
(%) 7T oW AT = AR (%) 1T RSP AT TRt
(1) e ofef AT AOIF ey () e BT IR JeTm LT

5. B AT PAT (NIfeTF SHATAGRTET SWIRAT R ITRTT T30 |

T 3.2 | ST AT i afemet, I 8 syt

Frofefes St

O3 A <0 A=

o JIBI M SHIfIfe efodsl IR FACS IR,
o B M MY BT ©f I F0© A9,

o RGN J O IR FACS AR |

ST =i | AR R, A, R

[5[E] s

BT RUF ififes &fSa= (Geometrical interpretation of real number)

BT M FECS P 8 T G2 LR RN (@R | G T 8 YoM @ G2 SFE R
Tifsfod e (AT JEE | BT TRATA I Sr@L@ey & 200, IWI MAPTR G35 AR
fafeq v faca fofee <t @ | P

el 1] L,
My M, QM O M, OM, M

G, SN AT X OXER TR 3o BF TR 0 | T [RF TRMce @I Th9cd 97F 401
FA AT & Y W 1,2, 3, o Hfoe 1 2 | SR T6 {7 e ST T & 7 707 1,

2, =3, e q%wwm@ww?aﬁﬁgwmﬂmawm@%awmq
W&WWW&NWTW%WWW&W@WH%% a3 R Pl sfbe w1 @ A I

ITHG 9= T ¢



ST FET JreEIe e e

OkpxlNWﬂWﬂﬁWﬁ@%WWﬂﬁmmﬁwwml%_@

WW%&W%QWWWWWW\WW|WW\W1 2,3, . @R 1, -2, -3, .......
wififes efeds AT M,, My, M, —----- GR My, My, M'3 - ateT fofee s+ 1PM =1 @FF
EX OXEFA M,[RCe PMFR 951 41 A OPM, 936 TNfedig I fages wifFe 23 | a9 Sfogs
OP=\[1%+12=\[2 ; @345 ORTLE (&G F@ OP = [2 93 AN JPE 7 M, 93 ©F 2104 @32 A, @3 A
o0 136 Jevi ww T A WG 080 Rre foe & | @ 7 736 TG 2 @32 2 @7
afswe g |

SiRee @ AW, 0807 13 /2«32 /2 «F wWiffsT e | g ST S, /2 @I Fom 72yt
T | e 08 3 @A Tm Ay Afewe g w1 @7 93T wrEm A wififes e

et 7 13foee orem g J@0 = | GI3OE ﬁ)ﬂmﬁﬁﬂwﬁ?wmﬁmwﬁ%ﬁw

AT I |

TSR X OXFATT TR SRS Jo 8 Sfem MR elfewmel [y oiw S0 789 @3 g 373 [ I
QIR TifNfeT g |

FRATIAT (Numberline): e BT MRATR oA iy [f*2 oo 2 emcadis o w/fge | « [fve
@ITE TRACILT M IWF (@LM(Realline) I €T |
0]
X | I I i i X
2 -1 0 1 2
T IR A (Interval): IBI AT GEIHF [T @R SACHCE I Ie0 2 | (1K LTS G2
APICIR | TAT: (i) TN A (i) ST A
AT IR @<HIB TR A ¢ € b GF TSN AT A GO0 I (Y I 2 | AR a,
R SR AN Y 7CS AMH; T2~
() (a,b) = {xeP : a<x<b}, T IAQ

MRAICI: O O
a b
(ii) [a, b] = {x€P : a<x<b}, Iz VK
RSUISEIBE & @
a b
(iii) [a, b) = {xeP : a<x<b}, T&-Cq& (A
ERIGRITE ® ®
a b
(iv) (a, b] = {xeP : a<x<b}, @‘"5!_ SEISISIES
WOWW: \,/ .
a b
AT I

aC (ST AV AT ZCEA ¢ O B G, FeQT ¢ 4T (50T (®/B, T I FALAT GBS AN 1Y I
| ¢ AT IRME TP 2CO AN, ARE A8 0O 2MF | ToAR ARRY ¢ {8 vRG T Ity
20O AT | T

(i) (a, ©) = {xeP : x>a}, WWWW

LA

a

JBI AT & AATS| Tl v
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(ii) [a, ) = {xeP : x>a}, Gl SN & MK

RUISEIRE °

(iii) (—o0, @ ) = {xeP : x<a}? T S Y& K
FRAICIA: Q
(iv)(=o0, a ] = {xeP : x<a}, ICT SAN & K
ST :

RBrEF Rt | (i) xe (-3, 5) TE x9F M= G156 el 2o |
e | (i) xe (2, 8) T x94T N @16 776l 26 |

ST L i

o TP Y AR AN ey [I*B @i [ Feraa Toig wkfze | g e @b e
IR |

o JRWI AT GI6F [N GAF THACIGIE Y I T | Y G2 A | TAT (1) I 7Y (i)
oA 534 |

o a<bABI T ZE AP ET THIS! FFeT FLATF (BTE TAIN 54 I =7 |

o al (P I/I AT A 097 G G, FQ 09T BT (2T, FFa BT A GIHCE ST
EIEICEEIE

I:Jj AT T 5.3

#f5< Tawa et s (v) o @ (1-4):
1. AT fwe T4 a3-

(1) AeTeF AT

(if) o IR

(ii1) I LT

faeea @G Afdw?

(F)i8ii (¥) 18 iii (1) ii'8 i (9) i, i @ iii
2. (a, b) I FCS @RT-

(F) {xeP: a<x<b} () {xeP: a<x<b} (1) {xeP: a<x<b} (9) {xeP: a<x<b}
3. [a, b) IR FCS @RIT-

(F) {xeP: a<x<b} (A) {xeP: a<x<b} (1) {xeP: a<x<b} (9) {xeP: a<x<h}
4. IR TIES Twrzger ZE-

(i) xeZ93R xe[1, 31T x99 W GG {1, 2, 3}

(i) xeZ9R xe[1, 3] T x97 WHF @6 {2, 3}

(iii) xeZ93R xe[1, 3] TC x4 T G {1, 2}

faeea @G Afdw?

(F)i8ii () ii @ iii (o) 18 iii (9) i, i @ iii

ITT G BT q
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5. B AT SHiffes afswer I T |
6. A IEICS I (QIRT? AT @ TAT 1Y AT T |
7. waznmmzr—s,9,%,%,%,—%W&W@TWW@WWWW|
8. TRFIFIT (NI,
()3, 5] U 2, 6] (i) (=2, 5 [0, 6] (iii) (=00, 1] U [-4, )

Y > D BT MGIT Ao AN

SfSfeT Sy

a3 AT T -

o BV AR Jefereiyy AT FF I FACS AR,

o SIES! 4 AT FACS A,

* T(OVF TAMITTA WY 8 fFoAre TAMITR ey I ©f I FA0S AR,
st fafy, 6+ fafy @ R[ifesw &ty gy Face Ak |

- T, Aq@e! 4%, HovF SAMIET AWy, [oHre THAMTT S, T [, I07
ESAE e

£ s

T IR FPRCE YeT® gRoies! O 1 I | T (i) el Rl ((ii) BT IR TF R |
(i) IWI AT AT FF: I HeAT PAF AelfersI 43 A1 FFIY oo @M (+) @R @9lF () A
T froaieT | f908 Q@M (Addition) 8 @€ (Multiplication) R T T 7CA:

@t R (Addition axioms):

(a) R&ST 4 FF g, hePUF & la + beP

(b) T [ 7 g, b, cePOI & (a+ b)+c=a+ (b +c)

(c) SCOMT TAMITIR S¥p: PY GHL IR (I M@ GF6 TR *« (0)SCR, T FFeT g PO &y
at 0= 0+ | ‘0°TF @TIAT CFE P U ACon<S o Y |

(d) TS ToMITT SBY: I ¢ cPUT T GF6 MG —q PSR A & g+(—a) = (—a)+ta =
02 | QT —a(Fq T @R [T (additive inverse) I & |

(e) Rfx s (Commutative law): T a, bePOT & a+b = b+a

(f) SF=7! (Uniqueness): IW a, b, ¢, dePEOR a = b, ¢ =d=T O a+c=b+d

@9 T (Multiple axioms):
(a) TR&ST 4 FF g, hePUF & a.beP

B AR @ SIS ol o
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(b) TR 7T a, b, cePOT & a(be) =(ab)c

(c) TCSVF TAMITT AEP: P UF G0 QL (FIENG GF0 AT G (1) R, @A A7 ¢ PO &)
a.l=1.a=a%T | ‘I’(F QI FEq PAT JO9 S o1 2 |

(d) oIS ToMITTR SIREP: T 0 PR g 0 OF T G MG ¢ PG A I & a.a '=a.a
=1 W G ¢! & ¢4 @I f[2RS (multiplicative inverse) I8 27 |

(e) Rffafa: 3%t ¢, hePUT & ab = ba

(f) S5 (Uniqueness): I a, b, ¢, dePE3R a=b, c=d=F O ac = bd

(g) TOARIE: I a,b, cePUT & (i) a(b+c) = abrac, (i) (b+c)a=ba+tca

MBI M e Fe fSfes = e
(a) TIBT TR F6 P9 @TIT SNCOMS S
e NCF FFH, IBI MR (6 PA 09 0'F30 @ICIF SCSME AR @IF 76T geP GF & g+ 0 =
adR at 0'=a | 0 IS EO'+0=0" -----—--- (1)
RIS NVECaC T ) ) R | —— (i)
@ (1) @ (ii)=CS ANG F0'= 0
WO VI AT (6 P @ TN SCSNS S] |
(b) IVT IR G5 PY QAT NSNS &)
;AT A, B IR (6 PUedIR G20 BT JATSVF AR, (@ AP q cPAUT S ge =a€32 ae'
=q |
e ACSMF (Fee'=¢' ----------- (1)
FQE, " ACONF (T ee'=¢----------- (i)
OAIR (1)8 (i) RCO ST TF, e'=¢
e JREY ITIF (6 P9 QETHT DSV ST] |
(¢) B M G5 P T R Tress ST ooy |
gy AT I, ATOIF ABI AT 97 & P9 Y3b BT WA S8 R @F a+b=b+a=0
Gea+c=c+a = 0 [T oo TAm]
SR, c=c+0 [T SCOCRT AP 1]

=ct+(atb)

=(cta)t+b

=0+b [ cta=0]

=b
c.c=b
AN I AT (6 P9 (@MAT RATSTF ST Sy |
(d) BT AT G5 P9 @4 RoAeF SAWIT ooy
GNM: N P, ATOIT S BT MAT 93 & P9 736 I AT he RMIT @ ab=ba=1
Bac=ca=1
GTFE, c=c.] [QTF ACSWHT SABw K]

=c(ab)[ .- ab=1]=(ca)b=1.b [ ca=1]=b
c.c=b
IR B AT (A6 P- RS [AT©F ST Sy
() RITHT &« [f¥:a+e=b+c = a=b
I ST AR, g+c=bh+c
= (a+c)yH(—c)=(btc)+H(=c) [-c@ R /3]

TG @ Tl »
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—a+[cH(—c)|=bHcH(—c) e f&fy]
=at+ 0=b+0 [ ct(—c)=0]
=a=b[ " 0ANYF ATSUF|
(f) &TF I8 {4 ac =be G2 ¢£0 = a =b
e ST SR, ac =bc;c£0 ..¢ ' eP
TS ¢RI @ I AT3-
(ac)c'=(bc)c '=a(cc™") = b(ec™") [PrREaT 4]
=a.l1=b.1[cc'=1]
=a=b
(g) AN TP, a (T (FICAT VI AT AT —(—-a) = a
g: (—a)yH(—(-a)) =0
QE, (—a)ta =0
TR (—a)H(—(-a))=(-a)t+a
T, (@I IS SGART —(—a)=a
(h) 2.0=0 (IR acP
A:0=0+0
TSI, 0.0=a(0+0) = a.0 +q.0 [FBARIL TFIH]
A9, a.0=a.0+0
AR a.0+a.0=a.0+0
~.a.0 =0 [T IS TG
(i) ab=0=>a=0 I, b=0, (FATT a, be PR 72T ITI M QAT W) (T WS© GIf6 TR X7
Elol
gl §Pqah=0 AR q£0 O q 'eP . .a ' (ab)=a"'.0
ANAF= o '(ab)=(a 'a)b)=1.b=Db
CFTF =0 [ a.0=0;a<P]
TSR b=0
SRS, ab=0 QIR b£0 AT NS T AT (&, =0
() () a(-b)=(-a)b=—(ab)  (ii) (-a)(-b) = ab
: (i)ab+a(—b) = a[b+(~b)] = a.0 = 0 [F% Ky o]
S {ACE, ab + (—ab) =0
..ab+a(—-b)=ab+(—(ab))
—a(—b) = —(ab) [T IS(IL]
RN, AN F41 I &, (—a)b =—(ab)
TSR a(—b) = (—~a)b=—(ab)
(ii) (—a)(-b) =ab
A (—a)(=b) = ~(-a)b[*+ a(~b)=(-a)b=—(ab)]
=—(-ab)=ab [ ~(—a)=a]
TSR (~a)(—b)=ab

x et (i) a, b, cePRCE AN F°9 (&, a— (b + ¢) = a—b—c
et

(ii)a ePEURR g # 0 T LT TP (&, a>> 0

TARET FRAJT 8 WS BT o
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/o7 [Siwees=

o @S 4X: FFA q, heP, 9T GWa + heP, a.heP

o IR R T g, b, cePYT & (a + b) + c=a + (b + )93 a(bc) = (ab)c

o SCOVS SAMITR SEe: P-« GG G (FIENG GH TR ¥ (0)SNCR, @RI I g cPA
W a+0=0+ 2T AQE, PO II0 IR (@FIENG G0 M @F (1)S7, @A A7
acP99 G a.l=1la=a |

o e TAmItR SI¥y: 56 qePUT &) U6 NG —a PTG AMF TR & g + (—a) = (—a) +
a= 0@ | AR T qePUR 09T & G0 NG ¢ ' ePANST IE I &V aa ' =a la =
12 |

o ffas f&{fe: 56 o, beP9I ST a+b=b + a, ab = ba.

o Syl AV q, b, ¢, deP9RR a=b, c = AT OW@ a+ ¢ = b + d93% ac = bd.

o JOANE: FFT a, b, cePO9T & (i) a(b + ¢) = ab + ac(ii) (b + ¢)a = ba + ca.

Fb ACSTST T 5.9

#f5 Tawa e s (v) o fw (1-5):
1. TGS Q@5 Q3 FC-

(1) (at+b)+c = a+(b+c)

(i) ab = ba

(ii)a(bc)=(ab)c

foa (@I Ffow?

(F) i¢ ii (¥)i8ii (70 ii @ iii (9) i, i@ iii
2. R RSB A=

(i) P8 © AT @ QeIT R (G BTl

(i) @8 P «F @ Fedre e

(ii)N8 Z &7 g Fodre My @2

faoa (@I Ffow?

() 18 iii (¥)i8ii (70 ii @ iii (9) i, ii 8 iii
3. R et e wea-

(1) atb=b+a

(i) atc=b+d

(ii1) ab=ba

faoa (@I Fidw?

(F)i8ii (¥) i@ iii (o) 18 iii (9) i, i@ iii
4. <0 GRa>hRC-

.ab

(M) <.

ab
(ii);>;
(iii)ac>bc
fToa I Afow?
F)igii (¥) 18 iii () 11 iii (9) 1, i 8 iii
5. Oyl (@97l F* FCI- a=bh, c=dA O(S,

ITHG 9= BT 55
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(1) atb=b+a

(ii)a+c=b+d

(iil)ac=bd

e @mfs Afss?

) i@ ii (4) i@ iii (of) i @ iii (9) i, ii @ iii
6. acPRE O @, (i) (—1)a= —a @R (i) —(a+b) = —a—b
7. a, b, ABI WA, ac=bcfTE X 77, O &N I (&, a=b
8. a, b, (VI AT T N F9 @, (1) a<bRE a+e<b+c(ii) a>bR(EA, a+c>bte

IR RTS8 ST BT 53
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2 5.8 | IST T A=K fof e el

SFSfeT Sy

a2 A1F 10T -

o TEINS! FI S I FACS AR,

o TS FHIFE FHIY YR W FACS I,

o NS FWHFS (NifeTd RFIIT AT FACS AR,

o JTI MR (@ FIefel RFIE FI ©f I FAC© IR,

o JTI MR Toefol M IJTRT FACO AR,

o JIBI IR Toefel F TIfF© TR NG FACS SR |

[E]E] s

TSl (Inequalities):SPTST UF KA NfAfeF ICTT LI I 72, AR I 2Afeifss ITFT Fova
& (orderrelation) TH* T3 | MfAfSFOIT SETSIF ‘< > ‘< > Tofft FHIF ST A F1
T | SPTTSR FACE WWE (@ MRT AT WCTF & B A1 (F AN 1S F[east a1 wdie WA
(TCB It SeteT Myl 7351 R ety Soarof o7 =3 |

VI IRYE SPIS! (Inequalities of Real number):3W 48 HIBI LT 2T SR ¢8haT W&y oAb
T RIS | 92 (i) a>b, (i) a=b93R (iii) a<b; QATg>bEAR g<HTFFEAE SPTIS! &0 = | ¢>b(F
TS T ais greater thenh QT a—bATGR | NN a<bGCO RF ais less thenh DT g — b AT |
AN <E>EOIFTY G (Weak) SIS 2SI |

SRS FAFES [ (Axioms of Inequalities):

(F) Q@R 4 (Properties of addition): a, b, ceP9T & ()TN a<bZJ W atc<bte, (i) I a>bTT
$W&a+c>bt+c

(¥) R «F (Properties of subtraction): a, b, cePAT & (i) AW q<bTX W@ a—c<b—c, (i) IM a>bTT
$W{@a-cb-c

(o) @17 «F (Properties of multiplication): a, b, ceP93 & ()W q<bp @3 > 0T, O ac<be, (i) IM
a<b@IR c< 0 O ac>be

. b
(9) ST X (Properties of Division): a, b, ceP9T @ & ()TM q<b¥aIR >0, & %<;(ii) i
ab
a<b@3R < 0T, \'>C32>;

SIS FHES FEF0 Gifere AR A

1.3W a, b, cePH, a<b @R b<c=>a<c

AN:q, heP AT AN Z0eT,

a<bdql b>a=b — a> 0 --—--- (1)

QS b, cePARD<AL, ¢>b=>c — b> 0 --------------- (ii)

3T 9 ToT >o
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(i) @ (ii) QI FCF =A12-
b-—a)yt(c—=b>0+0

=>c—a>0

=c — at+a> 0 +a[CSTATH @ I 18]

=c>a..a<c

Z.Qﬁa,b,c ePIJS{, a<b=a+c<b+c

AN:q, hePOIR AT AN R0, a<bdl, b>a=>b—a> 0
—b— atc> 0 +c[CSTATH @ I /3]
—btc>at+c[SSTATF @ I A13]

catce<btc

GRS, a, b, cePRCE, AN F41 I @, a— c<b—c, T a<b

3.3W a, b, cePTH O, a<b=>ac<bcTIT >0

A Y:q, bePUIR AT NI R(,

a<bdl, b>a=b—a> 0

=(b— a).c>c.0 TI—F>0

=bc— ac>0

—bc— actac>0+ac [CSTATF qc@T I 1Z]
=bc>ac

s.ac<bc

SGRASIE, a, b, cePUT &« AT T IR, ac>be, TV < 0

4.3W a, b, cePTT a+c<b+d@ATHT a<b9IR c<d
A: N I, q, b, cePAIR a<bAR<dOREA, a—bh<b— b =>a— b<Q-----mmommmm- )
G — d<d— d=>¢ — d <Q------mmnnn- (ii)
(i) @ (i1) QT I 2InSAT M,
(a— b)+H(c— d)<0+0
=(a+c) — (b+d)<0
=(a+tc) — (b+d)H(b+d)<0+(b+d) [CST “TF (b+d) Q@ IH]
=a+c<b +d
11

5.3W a, b, ccPTT a<h 93 a>0, b>0 [ >y
IY: ARPa, b, ePUIR a>0,b>0 OIRTa<b

a b 1
= < b[@@gﬂw p bam @9 |

11
:>b a

11
ST

ab
el | (i) g, b, cePTE &N T @, a— c<b— AT a<b
ISt (ii) a, b, ceP9T &5 &Y < &, ac>be, T49c< 0

BT TR F7ffot K (Completeness Axiom for Real Numbers)
TSI FIF (6 T AN T FI© BT AT THATNET A6 Ay ATy c PRWTHIT @32 ATerFio

IR RTS8 ST BT 58
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T (6 97 GF [FEAfre AW AL TATNG O Sy SAFAT x e PRI | @3 3JFBies q1%3
QTR ISl 43 Fo1 = | W IR (A6 il & 106 A1 | I FRAT Fowjefel I ey I
RIF TF e ¢ 8 FESife ¢ @ @ JF6 (6T AT @ TARFAN FF 7z et F1

EIGIE

3 @6 (Bounded above set): 3B AT (@ G § (F SOATrede o7 I @ag @6 Wz

BT FT TN A @ x<mTFe xeS | AR AMSOT (@A TAMT 1,9 (BLF TG 1 27 | GFA

ATSIF AT m(F S a7 CKAA (upper bound) I T | m W ST TEAN T, O& m 97 BT I8

2fSfs Teghe § ¥F SEAN =T |

1 1
W’ S - {_13 la _29 23 _3, 3, .................

=S 77 | 94 1 GO a6 ST |

fA=Aifire &% (Bounded below set):IB FLA @I G5 S& =AM (bounded below) (6 I& 27
I @I @S (M2 IWIT T RN AMEF @ 2T xeS9T & A | IR IS 97 (@It
TAMIFE 1 9T (BT (RGN = | GFA AT WA n(FS O T (lower bound) o1 2 | n3W § G
=AM =7, 0@ 1 93 50T (@5 Afefb Agne § @F T3t 23 |

@, S = {2, 1,3,%, 4, 3,%, ............... 1@ f=stifire, @aat @3 afslt Bamm>1; fog B Tifire
T QAT 1 @5 AT

e @16 (Bounded set):ABI FF (@I (G5 S& AN (6 (bounded set) I 2T I § TS
@3 fy=iifire =7 |

N FFH, B MATF G5 PAIR OF GF6 2T S | Q3T AWM m Q3R p G306 AT 7T RAraia @ n
<x<m, (x 4T AT AT & xeS) O@ SEHHE NS (I @1 27 | @, S={1, 4, 8, 10, 11, 16} 14991
517 ST @3 TR 16, WR 1<x<16 Vxes |

AT (Supremum): SEC IBI T (@A G § O G0 FHON SO AFE OF (6 SAT
I AT (B THEAN I TH QIR AT supSART I>® Tl 2 |

EARFN(Infimum):FEAITe IBT MAF @ @6 597 @I e WA AT oftF @ 597
BRENI A1 AR AT 96 ' 9IR GTF infSRIRT oo Tl 27 |

@,5={1,2,3,4,5,6,7,8 } 97 AT 2CaTr 8 €2 AP ZCeA1, LR supS=8 @R infS=1

BRI 1:5={x:3<x<7} 97 FRANT @ ZAFa el 267 |
FTAF:S={x: 3<x<7} = (3, 7)
supS=7¢S R infS=3¢S

Wz:s={l:neN} O Al @ IfREN foefay w5 |
n

1 11
W:S={—:neN}={l,—,—, ............ }

n 2°3
TOAIR supS=1,1eS93R infS= 0¢S

} OB TS, @e @3 dfel Tami <1 o' ool

(i) AT (PTBR M AR T IR S R 2TF O3 ©f FIHF Te9S (A |

(i) I G067 M Supremum3 InfimumRVTAT AEF SR T EIHT TEHE 2008 AT A A8
2O AT |

(i) P GTER AEH THWE 8 Supremum[{ATTT AF SIRCT T GO NSLS (A | ATHE
GBS RSV TAMI= (BT e |

3G g BT >¢



STAT FeT JreETIer By feafwrers

(iv)AW @I GTBT 7% TAM € Infimum RN A0 O T2 GIBT 98T A | GUFGG (6T

TR SAMT= (IBLF SARFAIT |
(V)T TR (5T TC FFeT FALANE & FIHT qF o SHA
(vi)[FEIIE (BT (@15 76T 1R & GI5T 4T (6 =T |

x Prerta | facss oot FRwN ¢ SR fdfr F9: (i) S= {1%1 neN}
(ii) S= {xeP: 3x*— 10x+ 3 < 0}

@7 TRCE

I @8 HIBI M T OIA ¢8 HAT N0 Foqfo I1F RWIS= I2T: (a) a >b,(b) a = b,(c)

a<b; QAT q >hA3R g <HTFRIE TANST 6! TF |
o a, b, cePAT Gy (a)zl'ﬁT a<b O g+ c<b+ c,(b)zl'ﬁT a>b W SW at+ c>btc
o a, b, cePAT Gy (a)zl'ﬁT a<b F OC g—c<b-c, (b)ﬂﬁ? a>b T SW& a—c>b—c

a, b, cePUF Gy (a)zl'ﬁT a<b Q>0 F OF ac<bc, (b)ﬂﬁ? a<b Q<0 F O« ac>bc

b b
o a,b, cEPST T (A a<h @Re> 0TI OW < <, (W) a<h @Te< 0 T OW <>

o TSR0 T (6 T GIF SHEANNS BT MR oA A6 o=y JNT x e pRWrT=
G2 GreIFH FIFT OB 70 9F [Tolifire @I AT TAGNGT A6 S=ey  Sfms
xePRMIN | O3 AREIE IWI TR Tiefet «f @1 &7 |

o TS IWT AR @I (6 § U7 GF6 FGoA SKANT A OF @6 S @ FATT AT
e TR Jo1T BT IR TF sup ST Hfb® 1 27 |

o EANfre AT MU @A G S97 @I J2ST AT AT ©TF G § 99 FRE A

i =S <@ 27 W3R TFinf STRT Afbe T =7 |

Fb ACISH T 5.8

#f5< Tawa Aieet = (v) Bz fw (1 - 5):
1. S={xeP: x<4} GBI Fler &=H?

(F) 4 ()0 (N 1 (9) 4
2. S=[1, 5)9F TEANT @6 @0 ?

1
3. S={x x=1—; , neN}

(i) GoF Femr e i) G eI e iii) 16 e
faeea @G Afdw?

(@) ieii () i @ iii (o) i @ iii (9) 1, ii @ iii

4. S={x:xeP, 2<x<5} (BT SATAT F©7?
(®) 5 () 2 (°1) 4 ()3
5. S={x:x=2", neN}

IR AT 8 TS|
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faeea @G Afdw?

(F) e QEIEDIY (1) SgfersrsT 12 ()R 1
6. S={(~1)": xeN} 9 AT @ AfE= foyefy e |
7. SPTTS! WS R AR IR T |
8. I IMRIF (TC6 T «3f IRt T3 |

MO S.¢ | > AT

SfSfeT Sy

a3 AT T -

o NN J Sf G FACS A,
o RENITTE 4 I FACS AR,

o RN LOTR A FACS I |

3= =1 | e, AR |

[E[E] s

AN (Absolute Value): (FIH IWI AR 2NN IACS ©IF HRPT MFEF @RIT | TR ALK
T 7 @32 AT T R 4T Ree MR R Fe1l 27 | BT AT ¢ 9F *RANCE |g
[T &M T A AT Modulus ‘@’ N T “a” 9T T | SAIRITTRA IRIACII T 49 (A0F -5 @9 799
5 OFF QIR 3 OF IR 3 UFF AR —5 GF AN 5 IR 3 qF *R[W 3 |
5 3
| | |

| | 1 L1
-5 -4-3-2-10 12 3 4
@ (@I ARV AL 9T R | |o| Fefefresir eelfre w4t -

a, T >0
la| = 0, T a=0
—a, AT <0

R X[y SIS AT JIBI IRAT ARANT LA G2 ¥[(0) @3 AT *7 |

AT B WA & (i) || = x|, Q) kP =22 (i) =[x

ARANTTR GOTR (Properties of absolute value) G3R QTR &
1.7 4 cPET & —|a|<a<]a|

ITHG 9= 8T 34



ST FET JreEIe e e

et (a) I >0, —a<0 9IYal=a
= —a=—a

s—al =—a<0 ----------- (i)

I, 0<a9R a=|a| ----------- (ii)
(i) @ (ii)=Ce 3-

—la| <a = |a| -------- (iii)

(b) TIF <0 T, —a>0 €N |a| = —a
=—a|=a

s—a| = a<0< —a=|q|

W | = a<lal —-eeemv (iv)

(iii) 8 (iv)ZCS 13-

—la| <a< |a|

2.5 aeP9T &F |af>a

&AT: (a) T a20; |aj=a --------- (i)
(b) TXT a<0; |a| = a4 |a[>a -------- (i)
(i) 8 (i)=C® M1, |a[>a

3. WS acPER G |a'=a’= |-a[*93R |ab|=|a||b|

Y 0>0%0A, |al=a= |a|2=a2 —————————— (1)
W_Ra<0;CT |a| = —a= |a/*=a* - (ii)
(i) @ (ii) 2 “I2-

af=a’

FTRACIR, |-af’=(-a)’ = a’

TR |af* = a’= [-af - (iii)

W@, |ab[* = (ab)’ = a’b’= |af|b]’= (|a|b])*

SIS ab|’= (allb])’

(ACRS |ab| G3R |al|b| TSR YNGR, TOAR |ab| = |al|b|

4. 99 q, bePOT G (i) |a+b|<|a[+]b|, (i) |a — b|<al+|b|
QL (i) (lal+|b|) = la*+2lal[b[+b=a*+2labl+b* [ . af =a’, |b]* = b, |al|b|=labl]
= (la[+|b|)>a*+2ab+b*[|ab[>ab]

=(lal+b|)*2(a+b)’

=(lal+p|)*2(ja+bl)*

=latbl’< (laf+ b))’

- latb| < al+b|

(ii) la+b| < |a| + |b| TR b @F ARRACS —p IACET AN AW

la+(=b)| < |a| + |-D]

Sa=bl<la|+1[b] [ |(=b)|=1b]]

5.5 a, be P & |a—b|||al-|b||
AN: a|=|(a—b) +b|<|a—b|+b)|

= la-b|<|a-b|

= la-bl2|al-p| --eeee (i

SR, [b=|(b-a)+tal < |b-al+lal=la — bl+la| [ |b—a|=Ha~b)=|a—b]
= |a-b[2[b}-al

TARET FRAJT 8 WS BT Sbr



Tweaeifae T @

=>la-b| 2—~(|a}-|b|)
=—|a—b|<|a|—|b|--------
(i) 8 (ii) 2C® A12-
~la-b| < |al-b|<|a-b|
=lla-p|| < |a-b|

= |a-D|lal-b||

(i)

6. (a) x|<a=> —ax<a
(b) [x—a|<b=>a — b<x<a-+b
(¢) xX[2a=>x2aS_ql, x< —a

2N (2)T2, x>0S4T

PSS — 0

IV x<00qA|x|<a=>—x<aqT, x> —aq --------- (ii)
(i) € (i) *© AR, —a<r<a

(b)TF (x—a)>0 S=|x—a|<h

=x—a<bdl, x<a + b-------- )

T (x —a) <09 |x —

al <b

= —(x — a)<bdl, x —a>- b, x>a—b ------ (i)
QT (i) @ (ii) Z@ 13-

a—b<x<a+b
(©)TAF x> 093 [x|>a

=—x>aql, x<—q ------------ (i)

QT (i) @ (i)ZCS A3-
x>aXAQl, x<—a

THIRE: 2N ©F T 1 I SPTTS! LF* FF |

(i) h=3|<8 (ii) [2x+4[<8
LI

(i) |r—3|<8=—8<x-3<8=>-8 + 3<x—3 + 3<8+ 3=>—5<x<l1
(ii) [2x-+4[<8=> —8<2x+4<8=>—12<2x<4=>—6<x<2

OIFQAT ¢

K

AN 5 IIT T 0T TATOT A T |
@) <8 (i) pe+4<2

F‘7 ST

(FICHT VI AT AT 0O O TRATANCE (IR | I AT ¢ A AN | [@IT

YT 1 =T |
o A qePAT G, —a|<a< |a|
o NP qePEUF G, |a| >a
o I qeP9q &, |af* = a’=|-af
o A q, bePAI G, () [a + b| < |a| + |b|, (ii) |a — b| < |a| + |b|
o AT qePQA G, |a — b| 2| |a| — |||
TG @ BT 55



ST Tl QT e Reifamrers

Fb ATSIET EHIEA >.¢

1. J9q, bePAT G«J L F |
(a) laf’= a*=|-al* 93 |ab|=|al|b|
(b) (i) latb| < |al+|b|
(ii) |a — b| < |al+|b]
(¢) |a—bl>|la| - |b| |
2. S faefy Feee:

(a) 6 —5V2 | (b) -3
(c) [3n-10] (c) |-3-5]
(€) [|-2-3[+1-3-5]|

BT AR § SAST BT 20
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S L | D GF TF FHfeTS SETTS!

ASfSfeF Sy

a3 AT T -

o T BAF FHETS SPTNS] F ©f IR FACS AR,
* T BEF TS SPTNOF AT FACO 2/,
o LT (6 TR I FACS AR |

|30 1 | 5T, SPTreT, SRR

[5[E] s

GF5eTP IRfeTe SETTe (Inequalities of one variable)

OF T G2 I BaF FAETS SPe! TRNEA OF | IFIS ANFACNT GF0 W Jer 31 ANYw A | fF5€
OF TS GF BeTF TRTS SINSF ST AL ACF | (@9 <4 T x4 M I FANL 4 ST (=5
e B NI (76 | SOOI ARSI (ATF AL ST T | @IF : 3x+5<14 M, 3x<9 A, x<3 19F
B TEfeTe SNe! (0 A T @I A o T wif e o (2iF w7 3T [FEr @B I AN 1@
AT AT (03 T | @ : x<8, >3, x<7, x>2 TN | GF6AF AT NS gx>h, TV >0

o ax>b:>x>§z“'ﬂ' N (2 , 0) W 2 <x<o0dqR TTG<0C & AT (o0 ,2 ) TRfE WQI/TQ—OOQKS 97
YT A | € T o= 0T O 1 (AT AL A 1 |

@fF SPTe! (Compound Inequalities):(@ SFTeT ¥3G ICH I wieg o @ifdle womre!
I la<x<b9FB @A TS (@ TNeIBre 136 AT I AR | @ g<xdq2 T4 x<b |
@, 3<x<7 @I @A ST |

Aot (Linear Inequalities): €% ST FIfEF 5o1F TAfere UFIeT SPTASICH (ARE SPTIST &1
| @A qx+b>0, ax+b<0, ax+h>0 I ax+H<0 TS AT | QLTE OF Haedd AR 15ecFa @RE
SANS! | @RTECE ax> —b, ax< —b, ax>—bALA ax<—HAFIIS I F41 T |

SRS, a, b, cePRET axtby>c, axtc>by, ax+by<c, ax<by+cw IIBICI SPTASNSF G2 5o x, y-
@ (AT SIS 0 |

G 5% IfeT® STTSIF FAL (Solution of inequalities with one variable)

O HeIF TS SIS YROICe Ol FT A |

(a) *rSI4= SPT®! (Conditional Inequalities): (7 INE SPTNST FFYS beltaa e [Fg NTTF &=y 7oy
S * ST SPTS! Il R | @Iz x+2>4 A6 *ISTRT ST, (] (T >247 G ST B
MoJ |

(b) *r$29 SPT®T (Unconditional Inequalities): (X 9@ SPTIS! THFIE o LTOIF N &) 05
SIE ST TANST &l T | @IAF x+2>xdF (0 S TANS!, (@ @6 x Q7 TS T Gy
MNoJ |

GF DT AHCTO ANSI CF(E QTS

TG« BEIIEN
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o (Il TN TS ATF (FI B I @9t AT [ezher Fa0a Seweit qeoifaafes 2 |
o (I TN T ATF (FIA IBI 4HIGF AT QAT @ T St FACoT Iowels AR A |
o (FI TN TOY IF(F (I AT AAgF TP BT @ I O I el e T oz

Afifee = |
o (Il IO T 2 Tt TNeid 7 AN T |

TRIRAN1 : AL F2P 8 FANLI (75 FACIT AR, 3x +2 > 4dx— 5
AYYN:3x + 2 > 4x— 5

=3x+2+5>4x — 5+5 [T 2ITF 5 I IR A1E]

= 3x+7>4x

—(3x+7)-3x>4x—3x [CSF ATF 3 L ~I1Z]

= T>x=x<7

feyefar STt x<7

AL GT6: S={xeP: x<7}

ARATICIAI: —t
-2 -1 0 1 2 3 4 5 6

BRI 2: STHICIT I 8 SL (75 AT W,xﬁ%ﬁl

1
Tt
1 1 1 1
=x-r<Hxtl—x COTATH (—Ex) QT ¢ I12]

1 1
=< 1252, 7x< 2.1 [SOTATF 2 QAR 18]

2 2
=>x<2
Sx<2
fqeefy ST G5 S ={xeP: x< 2}
EIISKIEE .
-3 -2-1 01 2 3
W3:WWW@WW@W&WW,%¥;;2Z>O
AL 4P ﬂx)=ﬂxx_—22mrmﬂﬁ"ﬁﬁ@w (Critical points) ¥CAl 1, 2, 3 F[oAR x=1,2, 3 fqpate

(x-3)
BT AR 45 If4Te [ow 0 | TAMSTAT FeThn< 1, 1<x<2, 2<x<3 @32 >3
Ax)>0 @ W G @ IM (x—1), (x-2), (x—3) 93 Toaioa Wy foafs vz wmrge 1 foqiba weay 13va
5z doree a9z @Ha oF e 2 |

S (x-1) 97 Bz (x—2) 93 oz (x-3) ©F o

x<1 - - -
1<x<2 + — _
2<x<3 + + —

x>3 + + +

QRITT 1<x<2 @R x>3 T & f{x)>0
feefar ST 1<x<2 @R x>3

SL (6 S={xeP: 1<x<2 IR x>3}
RAITLN:

JBI ARS8 ANS!

ol 2
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4x—

TRIRAS 4: FTALIF P 8 AL (6 FAJHL (2,

4x-1 4x—1 4x— 1 —X— 2 3x 3
o<1 - l<1-1 odis =—

T A, ﬂx)—3;“+_23 , T AR ﬁ*ﬁ@w TET -2, 1 Fodi=—2, 1Rete I3 Wi 3% qfawe

ToE T | FRAMLTAT FCAT x<—2,—2<x<1,x>1
Ax)<0 R M 8 @ AW (x+2), (3x=3) €2 U367 Moy ¥3 o [ode fhge adic v 17ps @
O3B AT =7 |

REISIBE

S (x+2) 9T BT | (3x-3) 93 BT
x<-2

—2<x<1 + —

x>1 + +

R —2<x<1 I & £(x)<0
feyeefar sTaeE: —2<x<1
ST (6 S={xeP: -2 <x<1}

FRYJICIA: —0 : : O—t
-3 2 -1 0 1 2
1
TS 5: WWW@WWM%W\WW, I
1 x+1 xH+1 x4 1
x2+ 15+ 1750 7t et 1—x>0
x4 1—x*—x 1—x 0 ﬂ<0
= Xt :>x+1 e
WWf(x)— |¢1Wﬂﬁfﬁ*ﬁ@ww_1 11 JoTR x= —1, 1 Rqetm I|a 7w 3T

mﬁz—ﬁ—zﬁmmﬁ\@wwx<—l —l<x<1x>1
fx) <0 TR AW @ @& IM (x—1), (x+1) R Hoge =7 9 @36 € g 8 6 Ao 23 |

B (x-1) aafﬁrﬁ (x+1) u‘l?%@

x<—1

—1<x<1 - +

x>1 + +

QT —1<x<1 JHALE & f{x)<0

el : —1<x<1

ST (6 S={xeP: —1<x<1}

TR —t—0——+—0—+—
3 =2 -1 0 1 2 3

el YT TP 8 AT (6 AT FL:
5 )

(1)x<_+4 (i1)

TTRE @ BT 20



STAN Fe T e Sy fawifemrery

F‘7 ST

DO

OIS AR OF BF FAETS SPTNS! T W@ GF | ¢F o FANFAET GFOAG AS T TN
It | T8 UFI© IFHAF RS IATSIF FR2T AL <A |

@ ISR Y36 AT 0T ST ©OF (@A oS! 6T | (@ q<x<b.

OF L] IFIEF 5T TR GIAIGT TANONS (ARF SISl I 2 |

@ A SPA(O] FHFYS HeICHA (W8 PR A Gy 7o) AITF OIF =S SpTro] Il 27 |

@ I SPTAS] FHFYE FeF &TSTF WA Ty TSJ AT SIF *S2 SpTe| Fel 2F |

Fl)j AT T 5.0

L.

2.

3.

#fow Taraa =eat b= (V) foF fawr (1-3):
3x—2>2x—1 @F AL (A6 (FI0G?
@) [1, ] (@) (1, ) (*) BooJ () (<o)
§+1gomw AL TR (FIF6?
| | | . “—t— 1+
A O © TR
— 1 o— ——— —>
(sT) 21 0 1 (q) 2 1 0 1
S={x P : x>—3}@swowrzrmmw @G AGE?
® ottt ®) —o+—+—+—»
T - -3 2 -1 0
(N «—o—— —» (q) «—O—— —»
3 2 - 0 -3 2 -1 0
FATYIT T 8 ALRIIALRT (AT

4.

(i) x*~5x+6>0
(ii) (3x+5)(x—3)>0

(111)x_1>x

IR AT @ AT BT 8
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My 5.9 | D AT FT=fere STt

ASfSfeF Sy

a3 AT T -
o RN FRfTS SOTTST FI S IR FACS AR,
o AN FRIT® SPTNOR FATL FLAFHRIT A FACO AR |

[T = | A, o, SRAEHT |

[5[E] s

(FITAT IBI IR ATTA FECS SIF M THCE @RI | (AT ABI IR x AT ATIINCE || BT ot
T4 ] | BT TR 2RI FIAIR 4@ ¥ = | SINeTSI0q, v g7 AT ZOR MRAIRIT O™,
(ATF 97 ST A 77 | WO, [v|<5 @7 &L AR OTF 1@ efewmAr RV iR 5 @3 6 I3
SR IRV FRICILAT 19T SRZF —5 AR 5 G N | AOET [x]<5 TR —5<x<5 PN U2 9L 2
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