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o4, T RIW T, Z A= {0, 1,42, 43,

- 05. memmmwasﬁmw@a
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06, IR ST BRI OB {0, 1, 2,3, 4.}

07, W‘i“‘i‘*ﬁ;@?'ﬂaﬂ =, =10, 21}

- 0 RITIRIACE T, NCZ-QCR, "R QN0 =

&) WRWG?RWWWQUQ By i Q(Wcsm

(1) WRES (Closure) : 357 a, beR ¢ &y - e

a+beR[WW]QﬁEabeR[@WWW] /

- () R @PUST (Commutativity) : a,b € R =, a+ b= -b+a

[ R el @ ab = ba[@Wﬁﬁ‘NCﬂW@]

(3) TRAEH @St (Assocnathty) 4b,c'e REAET o

- at(b+o)= (a+b)+c[mmwm1wmmr‘ﬂa<z e

- a(be) = (ab)e [T FRCAET @PFS L5

(4 ﬁﬂm(dlstrlbutulty) Wa b ce R*ﬂﬁ'@ﬁT
ab+c)= ab+acW‘2I3T(b+c)a ba+ca’

(S)W(Identlty) a:Ru‘IHWx)a+0 0+a a

[ [ STen] i) a.l = 1.a = a (690 SSAF] :

- (6) RIS (Inverse): aeRt!FI"\:‘T‘Ul)a+(—a) (—a)Fa -0 -

3 lmmﬁﬁh]n)aa =a a—l[@‘iﬂ?ﬁﬂ?}

: (7) SFUer (Uniqueness): a, b, ¢, d € R &, R 2 =b, c=d

‘ T, a+c= b+d[mmww—rlﬂaiac—bd[@maww]

: wdfe, T oiitet 53 A @ T @R ST, mwwuw—n

. 0 e G5 (Bounded G): 4, S T T AT G0 1 S B

- e nﬁg&ﬁmmﬂﬂk@l{@mm k<x<K,VxeS.
| O S (Upper bound): I S; T RYW G R =5

01 I3X+2]<7Wﬁawﬁsr .
' DI3X+2|<7:> 7<3x+2<7:>—9<3x<5=:>
02, 7 < x < —1 (& “ROTIGR NCY &LPPTF |
—7<x< 1:>—7+4<x+4<—1+4

= 3<x+4<3 s x+4|<3

B, |-5+2-3+]-5-3=7
l—5|+2 -3+|-5- SR U e e
| Y. 2<x— 4)< 9 wPmelfbR T e G5 72
80k] (x — 4) ol T, 2 <X 4<9=6<x513

(x — 4) eirey T, 2 < — (X~ 4)<9=>-22x-42-9
=2>x2-5=>-— 5<x<2 . [613]u[—5 2]

_3<x<53
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ﬂﬁﬁmﬁmﬂﬁﬂﬁ@ﬁﬁ@mﬁmﬁﬁﬁ_ﬁﬁﬂlwsmﬁ :
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a.-.,-u- W

,

.mx<Mw @ M wsmaﬁ%ﬁmww«ms
T 9B fo W(Upper bounded) G5 |

0 #ifd S4iar a1 JRAI (Least upper bound/ Supremum): (19

FIBT SIeRR oy T (@5 S, TN TRATF & CToT
- TR (S BT M W @ OB S 97 oW A Al
WS@SWWWNI

o e (Lower bound): %, IR W{W @6 R @9 I

TG R T x € Saawawwwm m Rwe e
EAMLX A, ST m @ Smﬁmﬁﬁmwwmsm
@36 fPifis @15 |

m -l B i) ﬁ?ﬁNT (Inﬁmum/Greatest lower bound):

I CTBT FAIRR W0 SR 98 SR J760 RIS

m@aiﬂﬁmﬂfﬂﬁéﬁﬁﬂﬂaﬁ‘ﬂlf@?mﬁsaﬁmld _

SR AT TR |

| O st (Absolute value): T4 T R o R el

CFE WA, 'ﬂfﬁxeRmtﬂmxmmﬂm[xi (fm—m
x’I‘Hx_O

=X W x<0

[a] ﬂmw

¢))] aeRéﬁWlaPa

‘.‘-(2)XER¢WW'U () jxlsa=>-a<x<a

, : © (ii) |a|>'|b|:>a >b2
(3) a;be R@W (i) Ja)* = 2% =haf
. (1) Jab| = a] |b] :
(m) lIaFCI lal 1b] le] -
b.# 0
; (5)a b £ me (1) |a[+]b[>]a+b)
(ii) - fa| + |b] > |a--b|
: (6)a be RUNWla]—{b]qa—bl

Y &

-s {x: 5x—16x+3<0} {x: (5x—1)(x 3)<0}
TS é<x<3} SupS 3 @ Inif S = '
06. FNCT I3 4x — 1>2x+3 '

[Sol:] 4x—1>2x+3

mdx—1-2x>2x+3-2x 3
2x 4 -
= 2x-1>3=2x— 1+1>3+1:2x>4:>‘2—>5 X2

07. [-3,2) U (2, 5] TWRD & 6T NI 43T T ;
[-3;2)U(2,5]={x e R:-3 <x<2RR[2<x<5)

{xeR -3 <x<5 x#2}
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08. = 1_51 2 e (Inequality) TN 3 R ST G

SR (e |
-
"Px—5]

1

5

: >2;3x—5:0:>x¢§

Bx— 5|
1 1

=>—5<3x—5<5

:—%+‘5<3x—5+5<1t5mmsmm]
11
:>2<3x<——:>6< X< —
10} {10
6

{9

‘ 6
3 S 5

:>{;—)-<x<§}u{—

2=

lg[’@wmswmm

<x<
6

09. |x — 1| =|3x — 4| @@ fRfr =7
[Sol:] x—1]=Ppx- 4= |3x 2 4= |x—11=>3x 4+(x—1)
(5) R e, 3x—d=x—-1 -

01. |5 —2x| < 4 PSS Y-

.9-:.
e

@®-1<x<9 P@%.st_

©x£—% qrng A '®—.%.<x'<" -g-
02. [2x — 5| <3 PWSIHA R @by . . : :

. @3<x<S5 ® 1<x<4 ; ¢

©1l<x<2 - ®2>x>1 @B |
03. —7<x<—1 CF T QY Fracet Wi '

@|x+3|<4 ®[x+l|<3 / '

©|x+4|<3 LD x—A )l @ns0).
D4. —4 < x <2 G AT Brea Mo e Faet e e ey

@ x+1|<3 ®K+1]<1 _

©k+1|<5 Ox+1<2’ (@ng®)
D5. ‘MR IR 0 < |x — 3| <4 PRSI THF FB? -

@ {x:=-1<x<T7} ;

® {x:-1<x<7} S A

© {x:-1<x<3} N {x:3<x<7} ey

O {x: —1<x<3}u{x 3<x<7}
)6. |16 +3|+|-1-4| - _|-1-7||aamw _

@=7 . ®11" . - : ‘

©7 . ©-11 @O
y7. -wrret 221 >  am o o1 -

@x<-1 ®x>1

©0sx<2 ®-1<x<0,x>2
)8. I TRAK TAFD S = {x: 5% _16x+350}«mﬂﬁ%mar@mm :

@®-5 ®-3

©3 ®5 @O
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I wiiee S S T O AR e RIS 6 SfE TR 4
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S 2x==1+4=2x=3 -

BLICA’nO

3 g
2

() QAT 407, 3x— 4 =—x +

kelh o=
| ‘For Practiec .
O1. ST S e T [2x +3| <7 '
02. SIS SR 0T 9 — 1 < 2% — 3 <5

¥
3
2’

-h[u:

i

Ans: -5 <x<)
AHS:,IZX—5|<3

03. f(x)=ax+by+ca=1, h-c—-Otiﬁ’Q]f(x) 11<17 mq}m
‘ 23

04. wﬁ*fww 13-+|-1 4-3-]-8| Ans; ]

3n+2' 35

05. S= {2::“ neN}mlnfSWSupSﬁ*fﬂWi Ans: 33

Ans: x<)

06. ﬂﬂlﬂlﬂWx<2x+1

; ‘07 (=, 1] U [3, w)mﬁwcﬂ?mmwn

.Ans: {x € Ri x< 1 94 qx 23}

08. mwlzowwwurﬁmamﬁ"wwsowm
'wwwmnwmwwmm Ansls

09. [x — 5| = [2x= 3 T TS Ans: {-2, 3}

09. |3x ll 1«%@7 »_
(— )u(l o) ®x>% ;
2 TR T
- © 0<x<3 @(0, 3) v (3,3
10. 3T FRAA [x + 2| < [4x + 1| 7 TN OT6 ALY
37 11 : 2 3 1
o(=tofe)  ofadofio
. ‘_co_é"loo' o3 L) D G
©( , 5)9(3,._) - © 5,3)_ @0
11, |x+1|$|x 11aawvm : .
- ®x20 ®x<1
©x<0 @-1<x<1
12. [x -5/ =5, xmww
: @‘10 - ®0 . ©0,-10 ® 10,0
13. a@'bﬂ@ﬁam%éi\lm,bmww '
®1 ®2 ©3 ®5 @B
14, -3 <2x < 8 G AN 2 TRT TGy ;
@5 ®4
©3 O @R ™
1s.wf%x>y Wz<0"3( W R D e
: @zx<zy @zx>1,y. ©.Z.>X ®E<yz
2 iR . Z. . X.:
: 1234 ' .
16. S = {2’3’4’5 ;Ij:_—-l-,....}mmsups=?
@‘ @ﬁ ©1 @oo @
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. TR g s STe 3eTer = Rl RBRE = ofre x7 o

L 0 o oS Ry
17. x(x— 1)
@x <0 x> 1 B®x>0wR_Ix<1
©x>0TR—x>1 Ox<0w@Ix<1 B
(3. [2x— 9] > 7 SPIDT ST F, ¥
®(x1) ® (8, ) .
© (-, 1) U (8, ) O(-01)NEw GO
9. S={x:x € ZIRY <’ sznmﬂﬁéﬁwwms)q@mﬁr
@®-5 ®-3 ©3 ©®5 @B
px - 7| < 3 T FRooa oS wifdr 2
®-7<x<-3 ' ®-5<x<-2
©2<x<5 ®3<x<7 @0
[2x + 1| < 3 SPTTSR T G5 @52 ; %
@®-2<x<1 - ®-2<x<1 Sl ,
©-1<x52 D-1<x<2: 6B
S={xeR:x- x+6>0}'€C5T SUp S=FSp.1 0 0L
®-2 ® =302 @21 S ,@3‘%

¢ee
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23. [1, 3) TR Pt F7 Fex @iy

@®l<x<3 ®1<x<3 -

©1l<x<3 ©®1<x<3
24. a=3,b=-7aR c=-9 % ||]a - b| - c| & T FFDB?

@1 ®s = -©13 019
25. S={x e N: 5<x* + 1< 82} & 2w F7 i

®2 ®4 ©9 D8l GO
26. (x—4) (x~5) > 0 G A FIAO?

@x>4dRx<5 ®Bx<49W™Mx>5

©x<49®Rx>5 ®x>4Wx<5

1111 :
27. {E’Z’E’g" . }MWW?

®0 ®8 ©2' D% GaIA
28. |x - 3| S 1 SPINOR LA P07 5

@®-4<x<4 .  ®-4<x<4

©2<x<4 - ®2<x<4

W(Kantorovwh)wwmwm
GRS S @A FRTE @ TeT Cofi I | @1 TP
RSB T Ol SAST 8 *6 FACATF GIfes T boq
R SPTST @ T SfY TR S9E 2T I
@ e W AR (linear) <R (RN 0w W =g, T

mmwﬁr—,{@ﬁmwwaw%@%ﬁm '

menWwWWW@WWW

Aforgr o qoe Py efobm q® TeAMA FHAILELOS | ii
aﬁﬁwmwwﬁaﬁﬁmmwwmwm' :
(T el AT ST, 1, FIOHeT, W Tep S &)

ﬁﬁmwwrﬁﬁ@wmmﬁwmfmj
ot 4T IR CRTR BT |

QIR golar 3y A0 TeAfe #{CAre AT, WS @ ST A

e 0 |

3 @mﬁmwm mﬁ@—mmwmm

' mwmmﬁw%ﬁmw WNWW@@

WWWWWWQWWIMI AT4-
2 W T o (R G G T T FA O %,

5T Wit e 4 |

- RS WWWWWWWWW

VST e, stffie<s ZFIReICeT em*r 41, T L TR (objective

. function) <eeT | '
T &R
e FCT SRR, Hd
P o WMIZTW et | GG AT
- (constraints) GG 911
VR qiot: e FAMREGTT o1 ©
S @M (Feasible Region q ‘éTﬂT

1) TeIw oy oo i i et ST | G, el e

‘.,mm wmmmﬁﬁwmﬁwm
B @7 AT = T W R e

PR I MR T SR ACHF @ @A
"W(mmﬂﬁﬁxwﬁ@W)mmwwmmﬁ
'CMWW@I%WWWWW’H- :

i) PR 930 WSIE. ¥R (Objective function) @WH- JAF A

- oA 7, SRR APCS A AN A A1 I W e e
A GR OIF TS 1L (AR ACFe RETT a3 S0 I |
AT SR Red Aafon Iife @9 g ATTS T | @NA-
f'aasf?mﬁ%mﬁmaa—rmuwmmm@m
I S T G 480 TF ©f Ffr w41 . '
i) WWW%—WWﬂmm mﬁ%‘ww
- SRR T A @IS S 2re a1y |-
iv)mmwmeﬁﬂammm
AT JCF |
ﬁmmmmﬁmmewmq—mlm
@mz&maﬁxmmwﬁyme@—wmxey
- SETE T TR x > 0, y > 0.
AT C2ARi @ R mmmﬁrmm%cwaéﬁwﬁﬁmw
ST TS | GF e el
TS IR FTOTICTH PTOT IR A THAGR =1 SA 74 |
ii) Wmﬂm%ﬂwmemqﬁam|
| i) Wﬁﬁwmﬂﬁﬁ@mmmmww%
Berim ¢ Rreqees w3 5w v ey :
iv) Wmeﬁmm mmﬁwwqﬁﬁ
IAFII .
V) mﬁmwmwm‘rww%eammﬁmmm
mﬁwﬁa:mmmﬁ’rcﬁmm—ﬁwmﬁﬁm '
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ey
01. i © TR I | Z = 2x - y
METR x+2y<8;ax+3y2 12:x+y<5x,y20

[Sol : | somrepigE: x + 2y < 8;dx + 3y > 12, x +y <5, x,y20
STTSIGTEITRS STABIT WIS M B MR,

Xy .
X+2y= —+==1 . i
y st ®
WRR, dx+3y=12=34 Yoy (ii)
3 4
WRE, x+y=5 = §+%=1..........'(iii)

REPRR- (i) R GRITS A8, 0), B(O, 4)
(i) = G =TS C(3, 0), D(0, 4)
(i) T G TS E(S, 0, F(O, 5)

(i) '8 (iii) =R (FF TRH R(2, 3) ‘
&= RFPTR : C(3, 0), B(0, 4), E(5, 0) eR(z 3):
C(3,0)RPre Z = 6 ‘
B(0,4) s 2= -
E(s,O)ﬁmz=1o
R(2,3) e Z2=1
zm =—4@Ax=0TRy=4
max = 10 QMAX=5 qR y =0
m WA e 23 bR s o aw ‘i’ﬂﬁ? Fm
AT B | GfB CRTaR & 0 2 IR0 R @i il v 1
fROE e T e@fY owEE T 0.4 Bt a @S il
FU 1.20 TR 1 17 (15 11.60 SRR ft 33 1 &1, w7 ik
TS RYF S AT T2

02.

01. x + 2y < 30, zx+ysz4 x,yZOWWﬁ?W‘Hz 6x+8y
AR FE T A
® 135 ® 132 © 126 ® 120 GaxlB
02. 3 FICT R RGT B R GAT G G, T Frwdia st
onomnwwmmwemmﬂammww
mwmﬁamwmwmﬂﬁmwmtawm
@ B+ G2 100, 3B +4G > 200
®B+G2100,3B+4G>200,B>0,G>0
© B +G > 100, 3B+4Gs?.00 B>0,G>0.
©® EAILE T
03. 5x|+10X2550ax1+’(22l,sz‘l,X;ZO,szl)'m
TR 2 + Tx, O AREA-
T ®2 @ @7 Gn(®

©20 ® 28

- . e
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| 05. x+ySS x+y>8,x, y20'!£‘52x y e g wen

'04 wﬁ@%wwﬁx G TR G Y R ogs =1, W

y 4

I__]ncwﬁ COTUTART BT IR x R o3 ST SRt yr |
QIR Z = x +y, 2x +y<23;40x + 120y < 1160;
X, y20
o A, 2x +y=23
2R 40x + 120y = 1160
(i) @ (ii) TR FWYH FA, x =§ TR y =7
- e v R 8 U« gefa vram v 7 B

“For Pratticc. Vi
01 Z=3x+y T 2x+y<8,2x +3y<12,x20,y2 0. 7k,
wfee ¢ sifad 3 g o) AnS: Zpp=12,Z,, =4
02. Wmmmmwammcvﬁﬁ*mﬁmow
e+ | cfde e G afdfba Ty T 40 B,
120 &R | &S e G SRR G5 1S TURRT 12 @
* TR | AT 10400 ©ER R 3 R w7 Mo w,
C AT Ans: 2160 &,
03. GG FINN OIF (IR GV @8 TR GRRAT Rt 1003
e A | @e o v GRRH &0 ety wy
T 40 € 120 T | &S @fds G R G675 e
1wsomumfwwsoomﬁﬁmmm&ﬁmn
Wm’ﬂﬁﬂ? Ans: 2775?115

04. Z= 3x+yw2x+y58,2x+3y512 x20,y>0. |
Ans: Zonx =12, Zp =4 |

..................

“Ans: -3
06. Wﬁmaﬁmm@fﬂmmm
 feuE - R
07. FE®FAL 9 : Z = 2x + 3y W X +2y < 10; x +y <6
x<4,x,y20 Ans: 16
08. x+y<5, 1+2y242x+y>4 x,y20W3x+2y§Tﬁm
g s Fer Ans: 667
09. x+y<6,x-y<23y- X< 10 x, y > 0 *ETR S0ITF 2= 2y -1
mﬁﬁawﬁam%wu Ans: x=2,y=0,Z,=-

v

TRt oMl RS T 1T ot e T Ry

@XeY WAL ® XS Y W3

© X 8 Y Wags T3 OXeY ey @@L
05. AGBWWWWHNWWMSMO@

FIORFT AT | 105 50 ST 8 60 S SEAT My i @as &

(T A 1 2f G A 50 Tt Gk o B ey 30 BR) S

@ 390 TR ® 420 B
- ©380 BT D 400 SrT @D
06. I (T AR QIR CImITCTRr ST WO et I
- @ i ® STt '
©am . @ afm @
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10.  GEretrely Geeirsy ST ASTH-

T 300 I W I IR0 AT x '8 w1y y R 511 | 1

mmwzsmemmwmu 9% fér wret @
3T I CT T I | I IR Ioe R™fFpr aFr

et O AT TRYT T T 0 “treae

fd (PRI %

@ 25x + 10y <300, x> 9, y=2

® 25x + 10y <300, x 29, y>3

©25x+10y<300,x<9,y<3

®25x+ 10y <300,x<9,y<3

2=2x+ Ty, X +y S99, X+ 2y <12, X,y > 0 2 2 AT W FO?
®0 ~ ®18 -
©33 © 42

1aT0)

woet [P x, yeR&ﬂWx+1y@WﬁFf’1‘<‘4‘N(Complex

mumber) ¥ ¥ @R z A C WS T A y = 0 T,
R IBT GR x = 0 T, AT IREAT | x (& 299 TR R
[Real part of z = Re @] Ry F 2.9 WW‘{“T [Imagmary
partofz Im ()| M=

X+ 1=0dR x* —2x+3-ommww
(R | ASTFFSNT @ (@R FRFACT NUGH G PR AT
T Se YW qE g A Taw | [(EE Ao e
(Leonhard Euler:1707-1783) @5 @& 8T =T I TR
-1 73| @R ST i v SPre W W i = Li@
imaginary number W (AGAT T | T TET e «rim
IR ST NG G4IT BT | FTETA i &F “Fictitious” or
‘Sophistic’ FRAJT AT WSS A | ;
lwwﬁmﬁ%wwlmmﬁwmmﬁ
I 3, masmi’wﬁﬂmﬁmmaiﬁxwimmm
M, x ACFT 4GS ee (Anti Clockwise) 90°@5IC‘NTI'<1%@
WW-:W%@9O°WWNI ‘

iber ety warey: F

A WP, 2 = x + iy

& TP, 2] = mod (z) =1 = ¥x2 +y?

amp z = 0 = ﬁ'@ﬁ (Amphtude).

W, z = Arg(z) =
'=tan“(l) | THTE - S OS] Wmﬁmmm
x .

Z3

@ndD)
x+YS8 2x+3y <12, xzo,yzo%mcvmz =4x + 3y
@ T W @AY

11.

12.

13.

Ol) ER T‘B‘m Argz, 3 Arg z, =

- Qen
ICATIONS » JOYKOLY PUBLICATIONS
i, I T TS =LA i, Fram 79 Qs w1
iii. P 59F (FIg@ TS AT A
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