/|2

ST SIICER T gLl

QYN LR JREF IRATT 8 AT 3-5¢
IKSREENIIK QT (ARTS SY-33
SSRENIG Goe AT 3-8
BSRASRIIR J2oMI @ IR AP eG-bbr
AN FYIT faoal faghs bb-d05

AL fere 550-50Y
T TR | e faraieifies i ¢ fargrfifos Tewe | Sva-358
B LR [EGSISLal So&-¢Y
T S EESIGIE XTI E5-930
T ST = #Ifesr=t @ =T SIS
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FLIF-0d: B AT 8 SO

AT Q=i (Classification of numbers):

N
[Fewwwe e o 8]
2 N
e ] [iee]
N2 N7 ¥
[ (0)] | 5 weifirs | [T e Wit

¥ N v
| e e | | e sren| | e e (1 |

JRBI AT (16 (Set of real numbers), R:
I B AT G0 T A @F0 PN AR e 7 @0 e 9o 31 A g 722,
YeTGF TRAT @R *[T-IT42 AT AT | LR (@ T TRAJCF FRATCALAR LT 2 1 T OIAACS I8

HTT FET | B AT GI6CE R BT &AF T =7 |
TC

1 1 1 1 inl b
T »

V2 2253

A

1

3 2 -1 0

=+

FSIfFF T 76 (Set of Natural Numbers) N:

eI LT G5 (Set of counting numbers) e 4 gE ﬂ@iﬁmﬁ (5 (Set of positive whole numbers 3T
Set of positive integers) (& FeIE AT (16 I T | TCF N @41 Ifo© T4 2 |

@5 N =1{1,2,3,..}. WA {.....—4,—3,-2,—1} AT CI6F g 2147 @6 (Set of negative
integers) I=T &7 G 0 (%) fa=cor (Neutral integer).

=3¢ 3727 TG (Set of Integers), Z :
(A 71 AT, ¥ AR AU =1 TR 6T 21 FRATR (76 I =7 | 3QCF Z WA & F1 =
@ Z = {......—3,-2,—1, 0,1, 2, 3........ }=1{0,4+1,+2,43,....}

oM AT (16 (Set of Rational Numbers), Q:
@ B MR 2T 7 MR AT (SIS *7 TrSTS) ST AP <1 AR O FIBCP et HRAT (76 Il
| oM T GI60F Q TR &F FA W AR Q = {x:x = 2; @2 p,q € Z ¥R q # 0}. @I

(i) 7 A e (2 =252, —2=250), )

(i) wee (- = 75

(i) 573 e wten (3.1 = 252),

(iv) cTepfer st v wareet (3 = 2 =2 = 150) @ o6 TegT

W zw ¢ | |



s e s |

* Wﬂ'{*mﬁmﬁ (Set of Irrational Numbers), Q':
(A B FRATT JoM TF S (@ T AT M2 5 TRAT SG2IS S/ 2 F[ IR 71 O GIOTS e
TR G5 I 1 S TRAR GocF Q' [A! &FH I =1 FFe Gliferd MRRIF n o & (V2, V11),
NS T Q= SETS S ool Tepifn Q' (Teh e |

¢ QAW A (Transcendental Numbers):
@ 7 AT e TRAARE @I S (non-zero) IRUMN ARIFACER o () J0® #ICH F1 G TR QAN
FRATT AT GIAPTCG DT A4 | @: 1, e 371 | 9T QW RIS Q' GTLHA TPYE |

¢ SAANGS AT GT6 (Set of Non-negative Numbers): X312 e G AT G50 TAATgS TR GI6
T | @ (3, 0,2,0.23,1.325,¢, n) By SrvelTeE R |

o GfE AP @6 (Set of prime numbers): 1 &3 (5T IT @ AN TSI TN AN 1 G2 @ AT OIS ey
TR A Reey T8 Oid G G TR @6 I 1 3@ P AR o T 1 @E:
2,3,5,7,11, ... ....... S5 |

¢ NS T A FCAES 7MW (Composite Number): 1 Ifo® Freifds Te20ia G6 (@ ARG Qs 3
ST FCNGE AT 0T 1 (@: 4, 6, 8, 9, 10, ... .. Borf | g 1 Glifeis 91 IS (SIS 71 1 7=
GFF AT (Unit number) |
ToifiE GO T™IF I, [Nc Zc Q c R |

¢ AT (Sa:

Gioe A (G5, C

x+iy; x, yeER,i2=~1

B TR ([ - )




e |

¢

.

W zw ¢ - 1

A9 9 (Absolute Value):

I I X T T T TG ST N[ (RIB A T (RIS O PR A | A I @ e 93T A (&= e
AT N AT T | (@ 4 G 57 A &4FH I 2T 4] =4 — 0 = 4 9R —4 9T 77 N |—4| =0 —
(—4) = 4. @47 4 8 —4 AR @AFICIILS Koire A | G I A7 T 4. =7 T GF6 4GP N | TR
&G @i [eidre iR sty @t Jzed o2 afefba /e T | x STHF 2 x @7 AW T4 x| =x— 0 =
X, X ANGF A X @I RATA, x| =0 — (x) = —x

x ; x>0
Aenfafederns, x| ={0 ; x=0
-x ; x<0

TEreT @, TRATR e 9fo s TS Rgee #[w Wi qRT e F
b3 2ToTS 2FIET GI6CEF R @3 IATY (interval) I

734 (Interval) SR

01. (ab)=Jab[={x€R:a<x<b} (Y& M) —00‘—0—%—”0
02. [ab]={x€R:a<x<b} (I@I4M) —°°<—0—z—>oo
03. (ab]=lab]={x€R:a<x<b} —oo<—o—;—>oo
04. [ab)=[ab[={x€R:a<x<b} —004—0—%)—>oo
05. (a,0)=]a,o[={xER:a<x< )} —w(—?-)oo
06. [a,0) =[a,m[={xER:a<x< o} —°0<—g_)oo
07. (—o0,b) =] —oo,b[={x € R: —00 < x < b} — 00 —)—> O
08. (—oo,b] =]—o0,b]={xER: -0 <x <b} —004_l)o—>oo
09. (—00,00) =] — 00,00 [={x € R: —00 < x < 00} — 00 < —— 10
3 AT Aeeviifafes gfizets

(i) SI@e (Closure Property): (T 926 IR AT QPP 8 @ofpe] T2 A IR A | SR, AR
AR (16 @7 8 @l LG TR AL G762 S | T, a,b € RW O, (i) a+ b € R @R (i) ab € R

(ii) S=ret (Uniqueness Property): I8 A7 AN TS 20F Sy I8 TN (@1 I T A2 ToF
AP A B AT [l @4 <l T |
(¥) a,b,c,d € R @9 a = b [,
(a)a+c=b+c
(b)a+c=b+d [T c=d=T]
(d) a,b,c,d € R @9 a = b ¥,
(a) ac = bc
(b)ac=bd [ c=d =]
(iii) fafesz & (Commutative Law): J83 37713 @19 3R @ Rty
M, a,b € R T O,
(a)a+b=b+a
(b) ab = ba



s s e |

(iv) srecar f&fs (Associative Law):
1B MRANSfTT @IoT 8 @l effer 7Tt e e veet
a,b,c € R 2,
(@ a+(b+c)=(G+b)+c
(b) a(bc) = (ab)c
(v) =%+ ffx (Distributive Law):
BT AT @, (M A IO |
a,b,c € R 2,
(@) a(b+c) =ab+ac
(b) (b+c)a=ba+ca

(vi) steontss sy (Existence of ldentity):

BT AL (@7 @ SO SCOWS [T |

(F) QAT HCOWF: (I AT FLAI AL (7 I AT QI AT AT IR FRA (FICAT 28 2 1,
SITF (@M SCOMS 0 | 0 2 (@R SCOHS |
a+0=04+a=a

(%) ST SCONF: (I IREF AT AN (@ AV IRAJ @ T 76! B IR (A “Ifeewy =27 7,
OCF WO o< T 1 1 RCETT BTN S0 |
a.l=1l.a=a

(vii) feerfretaa wf¥yg (Existence of Inverse):

W B MR @A Ao @eF (Additive Inverse) @R WFA S AWI AR (MfAF Roidres
(Multiplicative Inverse) =% |

(F) AT ReRress (@I IRV AR A @ I AR Q@M FACE Q@ SCowS 2I1S; AW Ot @MF
fqoiires e |
a € RZ, (—a) € R 93 (—a) TN @i [oiires |
at+(—a)=(-a)+a=0

() CTfe AT (ITT ST B FRAT AN (IR IR @l FACT GO S /1S3 AR IS N

I dress 0T
a€ERYILa#00E, a! € R G a~! T T f[odes |
aal=ala=1

(viii) 3%t ffg (Exclusion Law):
(a) oI5 [Af¥2 a,b,c € R, @Ra+c=b+c A, a=b.
(b) @terw Ie ff4e a,b,c € R, ¢ # 0 @32 ac = bc A, a = b.

(iX) " Tatedsace R¥T,a.0=0.a=0
a9 (Properties of Absolute value):

(i) Jal = 0 (vii) ]a—b| < [al + |b]

(i) [a] = a (viii) ]a— bl > [|a] — [b]| (ix) —la] < a < [a]|
(iii) |a]* = a? X)az0aR|x|<aF, —a<x<a

(iv) |abl = falb] (xi)a> 0@ |x| <a T, —a<x<a
(V)%:% Xida=09R x| ZaFEA, x < —aIAWl, x> a
(vi) [a+b| < |a] + |b] Xiila=09@R x| >aFA, x< —aA[@, x> a

W zw ¢ = 1
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Type-01: 2K VTS FRICTT AF HEFS
O  Concept: SPIOILE AR NCHe FRICIT SP1 FCT 12 I59 Case S AN |
MIx—cl<d=>-d<x—-c<d-.c—-d<x<c+d
2MG Sl (ATF (¢ + d) @32 (c — d) @F T (I I, Solve T o ¢, d @3 W 9w Far Tw1 @B ¢, d @9
T |x — ¢| < d (S IO SETTSICEF AN WS AT &AF FCH |
Rt € a <x < b @em, a @@ b g3 TG = 22

a+b a+b a+b a-b a+b b-a
b2 I R 3 TA) WW EICE a——< —TSb—TﬁTSX—TST
:_(b a)SX b<b a

2 2 2
a+b b-a
sx- <2 —a<x<aTAIxl <a

(i) [x — c| = d =, +(x - ¢) = d
(H)=2x—c=2dex=2c+ddR(-)>—-Ex—-¢c)=d=>x—c<-d-x<c—d

w1, 28 SETTS! (AF A VI € € d @ W (@ I |x — c| > d 0 IS A |

fF™isa < b T,
g, x <aSe_@x>b.. . ()
G2, a 8 b 97 7T a*"wwmwmwfw
a+b a+b a+b a+b
:X_T< - W’X_TZb_T
Sx—be b e x - > 2 (i)
a+b b-a ;
=>_(X_ : )27 )
(i) @ (i) o AR« [x - 22| = 22
Example-01: —7 < x < —1 (F *[F¥ N AR fered [DU’04-05, 15-16]
Soln —7<x< -1
c—d=-7
ctd=—1
2c =-8

nc=—4;.d=3:x—(—4)] <3 -~ |x+4] <3 (Ans)
e -7 e -1 @75 === —4

el 27 Fre —4 v e,
—7-(4)<x—-(4)<-1-(-4)=>-7+4<x+4<-1+4=>-3<x+4<3~[x+4/<3

Example-02: —1 < 2x — 3 < 5 (F 2% V¥ G AT &3 S|
Sol": =1 <2x—3<5 Jq2<2x<83F,1<x<4
c+d=+4

3 5 3
=3. |x—5|55 ~12x = 5| < 3 (Ans.)

[Ix — c| < d 99 &8 same case]

W zw ¢ i« 1
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Example-03: x < —7 IR X > —1 (F AN G AR SFM F4 |

c+d=-1

Sol“:(+)=f+f:_‘g(—)=2d= 6.d=3~|x—c|>d>|x—(—=4)| =3~ |x+ 4| >3 (Ans.)
~nCc=—4

Rl -7 @R -1 qANG=—"—=—4

X< —-79qAx = -1

o] o FO —4 qM e, = x — (—4) < -7 — (—4) W@ x — (—4) = -1 — (—4)

>x+4<-39qMx+4>3=>—-(x+4) =239 x+4>3~|x+4|=>3(Ans)

Type-02: #F A oS A TEFS

< Concept:
(i) AFIx,a€ERYNRa>0UIET x| <aRWT—a<x<a;™ < () S > g x| < a
R, —a<x<a’ Y : * >

-a 0 a
(i) dFTx,a € R A &N IM |x| >a>[a > 0]

IR, x > 020, x> a

L‘I?\X<OQ'CFT —Xx>a=x<-—a9dle, x < —a =, x> a

~
‘ | 7 7
a

_a 0
ARSI, x| > aEAx < —a M@, x> a
< ® } - >

-a 0 a

(iiii) SR %,a,b, c € R 20 43 —— |ax+b| < ¢ 0T I S A ax + b # 0 o x % —
*Sf5 o 2% TR 1 [i. e — ex: 4, 6 ToRIH]

Example-04: —— > 2 SOTTelfs FU SELEIe? SETTelfs ANYT F9 QI TAILT 16 7T (@S

cmnm [BUET'19-20]
e ————t—>
Sol": STeIfG 3x—5=0ﬁT,x=5€CﬁW°\@1fﬁ\9l
3 3 511
1 5 1 1 5 13 3% 2

|3X_5|<E;X¢§:_E<3X_5<E;X¢_ 2 36

9 11 5 3 11 5 11
:E<3X<7;X¢§:>E<X<?;X¢_ Wﬂmﬁﬁ? (2 E)U(g,?)

Example-05: Y~ <4 |5x+2| >5 [BUET'16-17]
Soln 2|_5:>|5x+2|< =>——<5x+2< :>—g—2<5x<——2

2
=>—?<5x<——=>—2—<x<——[x¢—§]

Example-06: |5 — 2| < 1 SpTreif sitar o716 e [DU15-16]
Sol™: 5——|<1=> 1<5——<1 5——<1=> +1>5:> >4:> < =>x<—
W,5—§>—1$§<6=>;<9$X>3 --3<X<g

Example-07: |x — 1| > 2 @3 T4 @16 [fw 731 [SUST?15-16]

Sol: [x—1|>2%, x—1>2 «x>3 9OE@,x—1<-2 =~ x<-1
AR, TR AL @76 = {x € R: (00, —1) U (3,0)}

W zw ¢ - 1
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Type-03: VI FATE A HLFIS
S  Concept: QETE el FAIF AT IR AT QAR 7N W Afoq 457 9219 T T |
Example-08: a e RA MANS (T a.0 =0

Sol": SR &I, 1 + 0 = 1 [(@F oA TIG]

= a(l+0) = a. 1 [T T

=>al+a0=a1l [¥07 {fq]

Sa+a0=a [ AN ABY)

= (—a) +a+a.0 =(—a) + a [F T 9]

= {(-a) +a} +a.0 = {(—a) + a} [FeAr f7f4]

= 0+ a.0 = 0 [[@ToF ReRrorea weg)

~a.0 = 0 [ Srontae wiieg] (Showed)

Example-09: a,b e RIA NI FI @, —(a+b) =—a—b
Sol™: (a+b)+(—a—b)=a+b+(-a)+ (-b)
=b + a + (—a) + (—b) [[fFww f4fq]
=b+{a+ (—a)} + (=b) [ f4f¥]
=b+ 0+ (—b) [AF [7rera =Rg]
=b + (=b) [T SCONFH S EG]
= 0 [ f7erete wIReg]
S€fie (a + b) @M (—a — b) @I FACET @A SCSHS NS T |
~ (—a—Db) T (a + b) 47 AT [odres
&g, (a + b) ©3 @FF RoAeF —(a + b) | FIPT RedTed o=y (9FHZ ATH) |
O, —(a+b) = (—a—Db) » —(a+b) = —a—Db (&Wf¥s)

Example-10: &9 ¥4 @@, —|a| < a<|a[; [¥49, aeR]
Sol": 4fd,2>0, . [al]=a=0, . .—|a| =—a< @ ree e (D)
49, a<0,.. laj=—-a ~oa=-lal <la|..a<|a].......(ii)
(i) e (ii)) =09, — |al<a<|al| (Proved)
T 3 —|al < a < |a| 7@ Zr© 9fb Frare e T
> Prais: —a] < awifiR |a] = —a[-1 7R @I FE] . —a < |a] WFER: a < |a

Example-11: &9 F4 (T, |]a — b|=||a| — |b||; [<7, a,b € R.] [RUET’12-13]
Sol": SIS &I, |a—b| < |a| + |b] ... ... ... (); [¥49, a,b, €R]
- Jal = [(a=b) +b| = al< a=b| + [bl; [(i)} SFPHCA]
s lal-|b] < la—Db]......... (ii)

S], |bl=[(b—a) + a| =[b| <|b—a| + |a] ; [ (i) TRSFPIE]

= |b| — [a]€la—Db]|=—(la]| = |b]) <la—b|=]al —|b| = —|a —b|; [-1 TR @I ]
.=>—la=b| < la] = |b] ........ (iii)

(i) 8 (iii) Lo ANTNF@ AE, —l[a—b| < |a| = |b| < |a—Db| [ |x| <a=> -a<x<a]

widie, |a—b| > [|a] — [b]| (@fTs)

=i

Sol":|ab| > ab = —2Ja| |[b|] £ —2ab = a? + b? — 2 |a| |b] < a®? + b? — 2ab

= |a|?> + |b|? = 2]a| [b| £ a? + b? —2ab=> (a—b)2 > (|]a] = [b])? = (J]a—Db])? = (|Ia| — |b||)2
~la—=b| = [la| — |b]| [erifere]

W zw ¢ - 1



s s e |

Example-12: [x — 1| < 3 =, @M @, |x3 — 1| < 63
Sol: |x—1]<3=2>-3<x-1<3=2>-34+1<x-141<34+41=>-2<x<4
= —8 < x3 < 64 [99 (]
>-8-1<x3-1<64—-1>-9<x3-1<63
= -63<-9<x3-1<63=>-63<x>-1<63[“a<b<cHA, a<c]
> —-63<x3-1<63-|x3-1| <63 [gmifie]

2n+1

Example-13: |x—1|<§ LALLM T @, [x% — 1| < —= T N @ @I P GG A
Sol": reT Ty, |x — 1] < % )
sx+1=x—14+2|=>x+1] < |x—1]+|2] [~ ]a+Db] <la| + |b]]
1 1 .
> x4+ 1| < —+2 [ x—1]| < ;] B (1))

1 2n+1

n" n

(i) % (i) LS AR, |x—1].|x+ 1| <
> |(x— D(x+ D] < =57 ; [+ lab| = al. [b]]

S x2—1] <22 L x2 - 1] < 22 [emifae)

n2 n
1 1 1 1 1 -1 1 2-2n+1 242n+1
Rl x— 1 <22 —2<x—1<->—-+1<x<-+41T0cx<c 20 42 L 2H20F
n n n n n n n n2 n2
n2—22n+1_1<X2_1<n2+22n+1_1=>—2nz+1<x2_1<2n-:1
n n n n
2n+1 2 2n+1
- <x*-1<—=[va<b<c¥Ta<(]

a|x% — 1] < 22 remifore]

n

Type-04: THEAT @ A e
2 Concept:
¢ TEAN (Bounded Above):
W S € R 4S5 G5 27, OICT S AT T TG THAM G2 O (50T TG S fea 1f5e @B S @7
TR @75 9T 1 SR GTBT Fow NE @ 2 Frow/afw Tt (Least Upper Bound or
Supremum). €t Sup S =R &% = =1 SUp S 2T S G AR TG S |
@RS ={1,3,5,%, } = @3 TR o5
SR 9 SEASTETT (76 2 = {xix e REex = 1} 91, [1,%)(_‘_)
- AR TGN A Sup S = 1.

¢ fygmEr (Bounded Below):
W S € R @3B G5 20 O S @ A (RB TAMA @2 ©FF (50 (=B Tomimete Fw fde ¢ S «
AR @16 39T =1 fPiE G0 I7e WAGE J9 =8 J=ew/+if® feir (Greatest Lower Bound or
Infimum). @t Inf S =Rl &= a0 =71 Inf S 2T S @7 FAER (=RIG Tom |

@ S = {1,2,3,4,5, ....... ... ...} TN GFT5 fpifre 15 |

SIRC @3 FPTISTER (76 2@ = (x:X € R @R X < 1} 3, (—00, 1] e ————
1

-, oife® e, InfS = 1

W zw ¢ i - 1
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Example-14: S = {x € N;x < 2015} €T Supremum 3%?
Sol": S={x€N:x<2015} ={1,23............,2014}
@I @06 AW I7E TAmA R 2, O @ J2eW TAWFGE @ GT6H Supremum I Least upper
bound | S @51 JREW THAME 2014 x €S - Sup (S) = 2014

Example-15: I8 M TG S = {x: 5x2-16x + 3 < 0) @7 ISV (NPT '@ F@wew T a7
[KUET’04-05, BUTEX’12-13]
Sol": (MSA Y, S = {x:5x°-16x + 3 < 0} = {x: 5x*— 15x—x + 3 < 0}
= {x: 5x(x-3)-1(x-3) < 0} = {x: (x-3)(5x-1) < 0} = {x:2 <x <3}
- TSN T, Sup (S) =3 4R IS A Inf (S) =< (Ans))

Example-16: ¢ = {(—1)“%; neN} @559 Supremum € Infimum T 5=
Sol": @ (@MW n€eN @ITW, n<n+ 17, ——<1
IqRE, neN 28I 2n+1>0 q, n>-(n+1) 4,
SR (1) = —1 W, 1

n

s 1<t <1 - |i|<1
n+1 n+1 n+1

. . n . n D[ _yr_qyny |
Al <1 A (DR <1 ..|(_1) —| =1Dn || <1
a-1< (—1)“ﬁ< 1 = Sup(c) <1, Inf (¢) = -1

99, a I Sup (¢) TER a <1 TWOE AFF (FT n (2 @V, n > —

1-a
1 1-a 1 n+1 1-a 1 e n+1 1 n
A <o 1+-= e =2 wfie, T olq g
n a n n a a n a n+1

(—1)nﬁ >aj[~ (-1)'=1] ~a <1SA@ =~ Sup(c) >1
SRR, e n > — —— A (TR A, b = Inf (6) < -1 = Sup (¢) =1, Inf (¢) = -1

Type-05: SOl AEFS
S Concept: 2 31 Type @3 SPTIS! Jump rule @ TG BT I | G0 SWIRACeR TG Concept 6 T
RCeT-

(x-1)(x-2) >0
(x—3)(x—4)

o1 1 1 1

1 2 3 4
2T TLAMPETE x G (F N & 0 (A ©f PG| x = 1,2 T A I x = 1,2 T, SPTolF I

AR A 0 2031 =6 x = 3,4 =0 A 1, TR x = 3,4 70, A 0 5T A |
(ii):+I _I+T_T+;
1 2 3 4

X QF NALTHA ST FRFCILE FCB0 N O 0 1 QT 22 O x < 1, 1 (ACF (@B QFf6 747
(For exmaple, 0) SRTSOX FPT1e | I “ + '/ —’ ST SIZCA alternative ©Itq Jifeete Te forag T
— P
iy 1= 771 = [+
1 2 3 4
ST AN 21 AW GI9gF 2T O  + ' T AegF 201 — ' T2 SEETRTAT connect T ANEG | GF944
TR LITT AAKE AF FF1 S = (—00,1] U [2,3) U (4, 0)

R0 SWIRgel (TATE [0 ARG clear 2|

W zw ¢ i - 1




