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%% 1 0 @RE e 3 oot «beliat o

"o

1.1 Sy

1.2 e ¢ afsgre «bofics

1.3 @ canafik stes

1.4 RE il Sree i e 93 AR B wwmm 3emm
1.5 SR

1.6 Spieal
1.7t

1.1 T (Objectives)

% GFIA TP T
o (aRT (onanfic-ga sReRdn afszifm Bgim i w3,
o AT (afie WEa IR A o IR =,

@ 9% J3(T K&, e, wdaiS Tonfs (wre. fifer s @iis cenafie swe
goirefie A TR

1.2 @¥IF (Introduction) : &fSTP 2Tofim

SIS esifion e T WA WG SRF (7R 26TR 431 HiY Tees! TS |
RS AT RARFTd @RS W IRRE TS FA0S HIreH | S sfeudi
THEN PR STARe AR (B I I GIIR T[0ET e TSR e (TG 2y




BHETCH T | FrGaiea FIC 471 RETR W (AR | JRIT 1 TM0S LI = A 5500 WS
@ TG RIS S <l | R B Fw emm o | N weiiie snfERe
YT S (T 930! (AR trdir v Sdgeend weire o esfe S Csage
S AE) T 1 A A% TR G WF dqfEE o1 §BeF 100 T8 S SATieae
(2@ Y= SR 0 (1 e 1 T W TR S TORTS IR | R TR RES
NRFTT FE A 12 R S0 AITHTH S HCH TSRS A | O (A(F (Wed elfowem
@ A | (e SRR (Calculus of varidtion) JRICE; Ree Q2R (Bernouilli) e
T FPAON I (FIAT #I(Q G W) I TN A [iwe Swel (AT T 9w
(Stide down) (3 SIPTCA | ST+ bW 41 TRCNA Wiy =g ©1 {3 9%fS (Optimisation
theory) TR 91—, 9% Ryt Rzl s gz o0 061 S 1 1945 307 (/0
53 3 TN O ST 9F R W4 ZAE wee 3 | e Rgrem ww 2erie
T e SRR (I R SR T 20 7S | S i amRaes
WS (antiaircraft gun) SEFS 200 | O T W97 A WAt wfvge g 77 foeg
TEHITEA TAFITE AT % LT LR AT T2 e | T4t Gt (Rl e
T MR orafore 5 T (@ (@F TR & T34 N FAGE @ e
wIgw AfeTe T AN GX T Frwazad @ A A decision making problems
TR @G T ATHB Xg 2 | S 2, Tl (Danzig) TS Brer
Nufe @ SrEpratn Ko Saeifs oM | nffes (aieifiic At Mathematical Programming
faribe wifage g3 sfafss canenfie TR wob! wis 8 (i) R Sesi=% (Objective
function), (ii) ATAB! (Constraints) | A ST 21 & RIWGT WIF T M LA
@ a1, T SI(I0e T e T | 5 GIR TW LB 0BT I (I TS ST A | @
4T 57 HTEA T STy @of @ st B w0 1 SiemeEgst IS WA R
(R APz AMe TS AR I G A A P TGS I M AR | TR (@A
g azewIdT SRR SR IA0S (IE BN (TS TR AL (T G SIS
e o1 2A 1 AN cenanfSie Sl (Linear Programming Problem) 361(% %al «ge|
AN (A T (i) RS oo aRF @32 (i) VAT @RS oS | TN @
AT AHF (143 9T 20 I (1 (A5 (additive) 478 IS (homogeneous) T |
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BIZE X, Xy s X, TR 1 FRIT BF 2T | f RN TP T 4R XA (3RF WA=
MF | TEE 4F0 @RS (AN STE W SR SEE Fee oifd g

H

DR (TE) flx)= 3 ¢x; (LD

=

R SATS Z_}]a,;,-xjé@bpiﬂz..-,m (1.2)

1.3 @i caafie swes

A S T 2AfeYs @R | A A IS Rl TS ©in aifafeget
(PET! T | AE AR BT FHPICE RO MAf6F Lo @ Siber 208 T G161
AN ] TABI LA AT | Ok AR 331 weilb weiffai¥e e werama sisja
A ficy oS sififes wooet o1 70| <R oige Swad wie | R o7 Baaa oot
PR e fita R et o3 9ol Reqrs faw o7 RO @R faveet | o
YR 697 Tole T3 TYS 07 (T Tl Se g TN i | (S7 WAs 79d s
RS T@ | O WIS ST A 4@ RS e et Sereien w7 Qi | sl
T S R SR S T G TR (iR TSR TR WSS AT |
B TG!S A «F = g (73 s fen B 2 saeat

14 @RS ek wea 0w @7 ARy R[fen e gemiw

(1.1) ¢ (1.2) @3 =3 aliafi SR AgRd 39| Swa Ao [ 7@ BF 3w
&% % AW a3 o |

THigd 1.1 : 41 A QP UR] ATGPIRE (oAl fon (e ffdm 21wt A, B
8 C Cofd 9d | of$lia A 309 50 4, B 4901 25 435 € C $4(97 30 993 fF5T
TR PIAAMT TeoAe T W | G4 9 TR e o Gl ewe s o
R 100 95 AW @i TETE TS e URe By o g i
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e Tl o e e wrs oyl fEfirm ‘
R 8 73 A GL) T T e A (1)
A 12 -8
B 20 ' 1-7
L C 45 2:5 )

@I ofefim 20 @35 A RfisT @32 qaie B e C fipr 15« e
FI0S A | AEH HIG 10 9% Sweel @RS celiaifi e S Fe TR

@ I3 A R x, @33, B TR0R x, 933 @R C R&RER x, @33 1o o1 &= |

Sie A RfFTR x, <3 R F@ #es sf@wd 12x, B

» B X . s s w w  20x, B
w C X w m s w . 45, B
iRtel REuR Serwals o
5aW Z = 12x, + 20%, + 45x, (1.3)

AR TR BTt e IR

RS NE® A &R 50 «ae, B Eiam 25 @3 ¢ C f&HEE 30 @33 Sesima
[ AT

x, £ 350 (L.4)
x, <25 (1.5)
x, £ 30 (1.6)

(AT 100 IR @ & AN AR 7, SN x,, x, G x, QWO f{4f5a 0
WA,

0-8x, + 17x, + 2:5x, < 100 (1.7)
x, 2 20 (1.8)
x, 2 15 (19
x, 2 15 (1.10)

H‘Wﬁ’fﬂx,, X, xsiﬁm?z_ AN TS AN A |
oA A FafEis @ i Tem o Seisa a0 ama s
W Z = 12x, + 20x, + 45x,
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(TAITH 2iwg *Sore e 27 ¢
x <350
x <25
x, <30
0-8x, + 1.7x, + 2-5x, < 100

x 220
x 215
%215
To(ad TuIRAle WEEISHER Mree e @i e e e @ ¢
TR FIR G e

TRl 1.2 : EN AWTSifEE ST (The diet problem) :

st el TER {3 4wy Seoiwa FIW B! SfFFEA I A, B, C 9 uer
A5 TS (AT @ TN I Teow | ofs Bream Rf¥e Aoy wws 2000 I
¥ ¢ 1000 9Ten fObIRm ot A ofe @fe B Sme FER (i) e
feuifimz «famiet Mve GRE ore 7011 &% (@& A, B 8 C-93 67 FW 10 5,
15 516t @ 20 Bt Brwny & o A, B 8 C fif¥e s e o erarsa foifm
G FET AP 472 WS FAGLH FY A |

A, B 8 C-(3 farm of Fpiae ¢ ofiea 27

BT SIS FTARY @ ot
A 3200 800
B 1600 1000
C 2400 1200

@ TS 1 @ R s x, @ A, x, @ B 6 x, @ C WIw
O | (S i omnda 2 10x, + 15x, + 20x,

SR REANGE TAFE T Z = 10x, + 15x, + 20x,

BT T 3

¥ ¢ 3200x, + 1600x, + 2400x, 2 2000

11



F8BIRA ¢ 800x, + 1000x, + 1200x, = 1000

Sietc it B

U Z = 10y, + 15x, + 20x,

frafeites sERANa & 3200x, + 1600x, + 2400x, 2 2000,
800x, + 1000x, + 1200x, = 1000,

X+ X, + x, = 1,00

XX, x, 20, _

Tz 1.3 : fe e (Blending Problem) :

(@ S 3 (@& T (e R 5w Fare 79 6 sifdsme w2 e
A€ B-(F (WIS TR TS IR 7S HLA T 23 | @ FRsTas SIeRmi, S 8 (o151
SIS G498 & TR (RIS ARSI TS (FeT = 1 47 (2fE SeEmiN, SRS ¢ (R
W TR 300 B, 350 B, 150 Bie |

frae A Ris w31 20 ofs &f& 400 S @

fiwe B s <a 23 ofS =f&F 470 S

e A @ B-(S FIGRAMMN, WAT @ (B TGS (%)

[ forstet FIGAMT STt (a5
A 0-25 0-50 025

B 025 0-75
WS ((3fe) 375 375 250

AT [T A9 x, A FNO 6 R B-gg x, TeAR (G ol 3 %
A o (I A Frae 7 302 S 27 p, Bl 9 @3 FB B R {7 wew
e T p, Gidl ©R(E RAgee s g7, flx, x,) =px +px,
AU 2F 5 025x, + 0-25x, < 375
0:50x, + 0-75x, < 375
0-25x, < 250



(A p, = 400 - {025 x (300) + 0-50 x (350) + 0-25 x (150) = 1125
p, = 470 - [0-25 x (300) + 075 x (350)] = 132-5

TwzRd 1.4 : <f§9%w 01 (Transportation Problem) :

& oEIN (AT TS TR (OB G| SIARTTE F ST T | ¥ (A SETPAE
ATRR Sof W 63 90 | TR0 e a1 ofeal o R O Boitm e I B
711 2w W (ATE SIS Y, R IR @ SRIRICER (SIS k) Wi Ap
e 26| ofS G e 1816 oSt w1 Ak Wike of Tie offdezn w10 T =
ITE ST I AR & I M S e e st o fofy o377 w5 9o
@R cenenfiz SR sow TS A

e RIS
i 2 3 4 5 TRRAT
100 150 200 140 35 400
N 2 50 70 60 65 80 200
3 40 90 100 - 150 130 150
100 200 150 160 140

TS x, = 1SN A (S joN ST PR ASHA M el |
BIRL ACTE RO RINTE WAFE T = flx,, ooy X,
= 100x,, + 150x, + 200x, + 140x, + 15x, + 50x, + 70x,,
+ 60x,, + 65x,, + 80x,; + 40x, + 90x%,, + 100x,,
+ 150x,, + 130x,, (Liy
mmﬁrﬁ_ ¢x, +x, +x, =100
i wFie) s x, + x,, + x,, = 200
X, + X, + x, = 130
X, +x, +x, =160

Xt Xy + x,, = 140
5

FRRAE, AT 3 Z"xu = 400
4

13



g&j=200

Zx}j = 150

(TP ST TE IR AP T @32 ¢S Gre wffw 18% s «im
10051 4118} #1o1Ts 5iF e 67
200, o, . . . 126
150, o . . o, 9%
160, ,, . . . b
140, .. . . . 8b
Sl T GETES INCE QIR W01 @R 1000 TR 1 @3 4 oA iR,

1 2 3 4 5

1 1 15 2 1-4 35 23

2 5 7 6 65 8 12

3 -4 9 1 15 13 9
6 12 9 9 8

SIE BT P AR W0 [ Reanm Wi 7., %, 84 R
(UL TRy w2 AW 1 AT X, = i-9% MW (0F |- NG YN (I Fe UK |

5 5 5
mm—cqnﬁ m gl ;'—fl; - 23' ZIE2J = 12, 23531 - 91
= i=

J=1

Briad 1.5 : <% AT (Allocation problem) :
G R o2l O G AR R BT T (T Q AFOIIE O (O <o
Tt b1z T THR %R 1 &I Bt w351 s | 7ol efeam GRics ariem
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T 20,000 11, BT 26T T 100,000 BRA L3R ST QARE TG 40,000 T
<5 FATS A | & epeains slare (@ Wwe: 1500,000 51l 4361 731 (21 Hfsts
BITER T | R SfwoR Bof 16 T TP A T F5Jef ACEUHA 25%-
- R A T BT el BT T A GR FINE Ten T 5167 @ 7R 50%-
@ (A A 7 | W ot Sor 67 3 @fos @i SRR ol 40 76 2775
BRor @3 HRbTEa T 160 TS ATHD @I 40ET TNCE G R &+ 300
ST AT T | AU STHN L& (I BT T FS0! 25! 1 ZCA TS I IR
Wi TS s 2 |

4301 T LB x, x, 9 x, T B} W26 1 T (68, BTs ARBNRT Ty @
NS W & | (@SS G ST RBIT oy I 40 %I ST #iIey T @2
O & W61 ZF 20,000 BIH SILCA x, TF GO WG SCTT SNST ;T

40 _
20000 X x, X 100000 = 200x,
S x, 7T DRSS AR TR 160 50]6%0’0%00 = 160x,
x, x1,00,000
PG x, T BIvl IS AT AN TR 300 x s = 750,

AR TGS AT o

f(x,, x,, x,) = 200x, + 160x, + 750x,
AGEADBT ¢ x +x, +x, =100

X, 2z 15
X, <25
x, ~05x, <0
Xy Xyy X, >0

Taigad 1.6 : I AEHRS @SN 1A (e wree R A | ot e
Teolva ST AV AN TOTH (0 T | 2L ARAGR ST Teomvm T 607 @fos
<R SR AR A estormt Tl 75% @b | ww TrerEr Al 3 TR wce
10 A% FERGAE TR A0t G TSI WU oS 9 (SRR FA0e aeR TR 86
Qe AT ) & Rov TR Wgre Sg A 800 AN | 18 2 T WG off$ uwE
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<Ile T NS 300 BRA 8 200 51! 1 8ifS STetere (las s Seoitne fAefa sa wasiiee
At cenafae W o e = TA|
R AP 15 WG x, 4F1 € 2 T AT x, WA TER 7 2
TR, TS WewS = fix,, x,)
= 300x, + 200x,
AN ¢ x, < 65
X, <75
10x, + 8x, < 800

Twigad 1.7 : Rfeas ST (Finance)

i 2 aTie vl 1998-99 i BIwa Fa AR eFifEe R ARRE ¢ |
AT 1998 AE 5:15 (I Biol g RNz 320 @32 1999 A Jayw [
1S | Tzt 6:50 @I Bt @At S aein R e srm TR
T[E TR R e B o ¢ wmiie w@oels oied 2 12 I5E TUE o

-,

e e Abate (000 Bt I 476 "000 Bt
et TGS 1998 1999
A 250 125 325

B 400 550 600

C 100 115 200

D 150 250 | 325

F 175 325 475

€ T (WP WO TS AR RINCRIo e SR} | Swizgewgl &ers A-
(S (1998-0% 125 B €% 1999-CS 325 5iFt) @ 20% 1 RENGns 331 23 ©igge W16 &ire
A 250 DI 20% | 7 YRAIR T A& Ferd TIog I Fg At 4 N6 &S FEios Siga
Sl wiRe el TR BE SeriBe wmRe TR

11 9F A, B, C, D, E % Arar@ifets 12y R swstts 5@, x,, x,, x,, x,
@R x| Rzt wstws (A6 @) = 250x, + 400y, + 100x, + 150x, +.175x,

(i) Fogn st aieat WoE
125x, + 550, + 115x, + 250x, + 325x, < 515 (1998 AW &)
325x, + 600x, +200x, + 325x, + 475x, < 650 (1999 AL 1)
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(1) x5 X, %, X, YIS RIS ?Z\GT[T?I,

Tz 1.8. o R sisr «Ae Twa rera R F70s A | 22w
TLAD (ST S IR FAGET 5 7% vt wneg) Rivcanss femwrr emm sftafes
[EEef= N medl |

[ Rfcer | oEfs R | o (%) | @ ik ———
ey |emfie s G e oFffaTae WS
1 1,00,000 13 1 TR AW B3l
2 AT 20 2 TR AW )
i 3 50,000 25 3 95 M Eill

ﬁﬁmwﬁﬂmawﬁﬁWﬁw@mmmmmwsmcmﬁf%

e TR @R @ e Wi el s Ew Seriiie 7 A
T x, = 183 (i = 1, 2, 3) oo RITCToA 20 -2 (= 1, 2, ..., 5) TR (oG R
ATy, = -6 IR (@ TR (@ RN ek W et 2|

Rauee Swsres (R &%) = 113x, + 12x,, + 1-25x,,

=g Sl RINGAsR oIt 2w «fism 1 =7 +iR, o AResam 2 9= @)
TOR SARFEN 3 TG A NS T oI W foafd Hee Reavat sace A, x
Xy, SR x,, ATABIE R Fefy T W)
(i) ®e¥ =g AR 18 R = 5,

LR

kil

LE EH] 2"ﬂ »
s »* 34!] S

» o

n X3y

ey ey s ol « o =y,
WOAT, x,, + X, + X, + y, = 500,000 (1 I=7)
1 T AT (AL B = 1.13x, +y,
TG x, + X, + X, Iy, =y + 1113x, (2 W)
2 T AR (T B = 1-2x,, + 131x, + ,

TG X, + Ky + Xy + Y, =Y, + 12, + 13x, 3 TH)
3 T8 AR (TR B = 125x,, + 1-20x,, + 1-13x ,+ y,

17
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O x,, + X, + X, + Y, =y, + 125x, + 120x, + 1'13x,, (4 TR) (L.15)

4 TR A (FALTWR = y, + 125x + 120x, + 113y,

WO X, + Xy + Xyg + ¥, = ¥, + 1250, + 1201, + 113x, (5 T@) (1.16)
(i) R AR sihs =S ¢ |

x,, < 100,000, x,, <.50,000
x,, < 100,000, x,, < 50,000
x,, < 100,000, x,3 < 50,000
x,, < 100,000, x,, < 50,000
x,5 < 100,000, x,, < 50,000

GR x, y 2 07 i GR jF &

1.5 Wated

% G A AR el SRR SR afrie Aieia e 3 v
Ol 9473 decision making problems 3t g aiHiF} A B A O Jxl IR
& o0a Piureszift TS WS e A e w1 I o Hers Wtk
TopRieN 1 AW OF A 4T TR (RETN AR | (AT, S[AN AIraiferpl TP (the
diet problem), f®d A5 (the blending. problem), ARIZH SO (the transportation
problem), T RO (the allocation problem), fafeizast 7501 (the investment problem)
o ¥ T Rew ogfelvm, wdifs, meemt g [{m fie @awR
PrefeazIF @ FETE A T8 CRITE @RS oz S R Zoime i AN
ARG R

1.6 SRRy

A aresh (1-16) : wenitE T cenetfik oy Reme oo™ o539 ¢

L1, (ORe, (GUR %S F0A ANA F6 W2 =N
e (GRe ol Fars A 3 9% 1 WF oS GAR TR A0S A 2 47 M|
ofe BRta 1 aoe ¥ @ f$ I 2 43 =W A |
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A% R (AT 7o T 5 T W3 oS (PR (RS SIS 1X 4 i1 I 130 9T FF
W32 70 9T &3 o AWF | 6 A s foTm aAre T 77 GBiE efgewias e
TS 5T |

1.2, GFEH CHEHAPHER IFH LFSIEE fod 44T AP SR I | P! MWEAT (ol
s, Te e ¢ & & 4 g o w3 GRea o == ¢

, IR @S 1 1 I ‘
s a7 SR R (FfF) 3 4 1
SIEGR 3R e TR s 1 3 2
(ofs 4IF <)

s 9IE 7re (GIF) 30 60 20

Tt EHTE™ e We Aits 200 &F W3R e ¢ FiRfe e i ofs FEw
1000 951 24, M6 #TS T Teom o e ol a1 weoE |

1.3. 9FG FIOEE GIAH (A (e 175001 (SIAE Wal 206 O S v 10061
(S TR TR | (ORI 9% G5t 12 BRAl I3 (@11 Y =2 (e (IRl 2067
2. 5w ofSh /@ @em T O TR TR WRE T FE O AT G2
S LT “IIE O 5! FAEE I 2@ |

1.4 ABC 4] AFOFRE (TN 751 W) Ry So5-(eifbaye saw Arsees & 2%
Call ST D1 A TOfd PR e SRl fiteT (¥ 2R-(AlR TR 0T e |
ST AT Wi {8 wifdse T, ety o fEhfe wieg ot fesr GRitet crem A

h|

*e%q +f8e7 Botiitea «o A A
ot T AR 100 OTEA MG R | TRACAR NG AR
1 2 3

FNCAR 350 250 200 300
canfom 250 300 150 200
oo A 100 150 75 100
febifim C 75 125 150 100

AR 23w (B1) 1-50 2:00 1-20
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1.5.

1.6

SRR TS T 4G [ 4 1, 2, 3-98 Y 22 Beriiva T IW— G106
iR b B e e Reu i R S o]

GTB! GFY I YRATIRL G qF5! T IC AT PR, (W01 (T LA TR
FACH 3 AT | B TR (T GoARRRA o (% wgw MG ToR F0e 70 il i
G TR (TG Fifve |

¢ -sAfSane oMY (RN BITR BITE €3 GOETR T 7N O Wi (FeW T 3

oy et (f) W (Br) of ol
] 22 28
2 18 25
3 20 52
4 24 26 J

Mg TS frfrem 2@ W reT &+ ¢
(i) 172 BoATIA AR SES2 45% 26T 5 e o<1 60 SRR @R 7 A
(ii) 2 8 3% Beiwrd fifsrs ety wwe: o 10 o IR g sire fifere o
foarer ozt 25 o @M A A |
(iif) 4- Bofwae ATV STTS: ST 50 Bl T3 | T 25 @ 3 ol 30e
Q| |

FRGE I AL CAFRaffer ¥ aret e B 7 7% Tt ool St
Al

Q] PR SRR [EFHT ol 27 | TRIMIT AW S (-7, SweE
TN @ & SRS 7 1 180 WG (ARH- #1ST T | SRNCEy 17 WA 01 TS
2 9% @ AA ) 1, 2, 3, 4 7R T (OR I Ooge T T ASH 6-3 WD, 1-8
LBl GRR 6 91| BIF JALNA W GF SIS G AR SN Tl T 15,
2,4 93 5 9(FB | SHITH G SIRaAl ST T 148 B1FT | 40 WK-TB! A shex T
SR G 1, 2, 36 4, &R ol 73 v 2fS @t Wy S 79T 0-8, 0-6,
0-9 3 0-4 =fSizs 7Bt 1 Beom f&fan 1, 2, 3 6 4937 IUFTT RFTL 7 30 Bl |
50 5131, 40 BIst @ 45 BIt | HTH 1 1 AR (G Bestia e GioE R
T A7 A TAGE @M 3|
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1.7 TaEE]

Ll TS x, = Beom (GANRA TR x, = B (BRIAR A SR FAA 5w

Z =4x + 3x,
MEMTACH  2x, + 3x, < 130,
2x, + 1x, £ 70,
X, x,20.

1.2, @ T, x, = 1R DGR (@&
x, = I+ AL (@l
x, = UI-R IR @E
s @fes i e ¢
5% Z = 30x, + 60x, + 20x,,
AT 3x, +4x, + x, < 200
x, + 3x, + 2x, = 1000,
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TR B (I W AW S 22 TR O 0T MR @0 9T A4 A =71 e

07 =T T (%47 T B AW TR TS oA B = (12 - 20,
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OB FILEY @R T (T 2x, + 3x, = 12, x, x, TS TSN O IR S 2.0 +
3.0 < 12, AR FRA, 2x, + 3x, < 12 @ wiows ks 3@, o} wiery wfs )
& SR 2x, + 3, = 12 G FEHIA AN W |

2, + 3x, € 12 @ wdwes Bf%s 3, oF Mg @ @ BT & wmiRads Frg
TR |

TG 3.1 : 2x, + 3x, 2 12 Sre (A widiere g e w1, (R wideniz foidve s

TEF 3.2 : TNFRAR e Ffitem ol

SHTFAN TIHPFF TP 419 I 0o 23|

1R TS SRR = —z-'—%=1,a3ﬂﬁmm-mﬁfﬁa@m’m|

& AT xy-GENF (A Y2 NS ©ls] R, O (@ibrs o1l Safus st oz fire
RISt -
& wiewE, §+%SI, % ST ARG e Zrs |

Trrgad 3,2 : FreffIs seilieaeifem gh H(ers s Siea (@fbeas M
TS A _

) ~ 2x +3x, <~ 18 @) - 2x, + 3x, < 18
(i) 2x, + 3x, = - 18 (v) - 2x, - 3x, 2 - 18
(i) (a) Gl GRS B oAg, 2, - 3x, 2 18 (3.5)
X X
(b) 2x, - 3x, = 18 wdfis. F+ =1,
x2 JC2

(+)

B(0, 6)
(=)
> X % > X
0 7 A0, 0) ‘ N A9, 0) O 1
)
QB(O, ~6) @) (ii)
fba 3.2 5w 3.3
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(i) AEZ 2 xB-3x0=03%18

ST (P A, ER Sl (3.5)-(F P 03 Q1) A wiee Siges,
T ERY A A, G0 S 3G |

(i) (a) (LY TS YT ST SN S 79 4ol @S A1

(b) ~ 2¢, + 3, = 18 52, L+ 2 =1 (Ba 3.3)

(€) - 2x, + 3x, = 0 3} 18 Sfie R (3 wfore SR (AT 73 BTy Soiesaced
T AN Z0A | TN, (17 TEH1R SAeadiiba 2 aeres M3 2031 Sielie (WS sk
W AITANNT (+) v A1 I v T3

(iii) 2x + 3x, 2 - ISWQﬁQ%+.ﬁ2*1

6
(a) THE YNYT DETW NI RTINS A2
| . |

35 <! Ti‘-FITGH

(b) ~3— 2 =1 AhTMR T (7 3.4)
Xz xz
=) ]\
B(0, 6)
< A(=9, 0) =) (+)
e > X

>x1
B(0, —6) © A9, 0) >‘

;N\<
g 34 foa 3.5

©) —é.o —%.0 < | TG TATE AN () Firss Qa1 sigme (it

(-) i aE
(iv) - 2x, - 3x, 2 - 18,
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() TR AU LT S SRR 2" G (A < 4R oS Te Paamm
wefie 2x, + 3x, < 18.

(b) 3R=A 2x, + 3x, = 18-97 (7iaBa (5w 3.5)

(¢) TART, TEEI (-) Fiee [fes |

SNaRed () fos el sTnaw st

3.4 TNFaerEa oy

fepetafB TEf cenafie STeyiE @4ba TR TR T T | R S 3.3-09
IR el fdifEe Waem sS4 wew S0 o | 9we . @l 7, (GERE cenafi
T4 A1 (AT T ilErs esliead 2 TR A, OEE O G SRS
T TS (R (intersection) 25 JALTATR AN 47 | W 5a19F INF 27 |
(TG AN TS Ffeq W4T (feasible region) 3o T | (TP SRR
TATE WSRO (A0S S, T Rgeo)fea Mgl sroresiy Sgenaa ==
AR AW UEFD G WyS A | G IO AR [ S W
AT T A | 4B A T A AR @ TREeeE <3 2 aTifiE RIS WemS 5I9
3 S W FRS B0 | TH [T S (3 NAERAIS s a7, (1% Feenaal SWisas
(A TG ST s TR 06T 2w, SiRTE (4 R A TRenaics & SReA (R
SR ) TR NS 7w 03 | (1R R A (67 (@913 REpisgl i3, @l .93 59 3
TR IR 209 | SAZRGE M B I 79 21

SwiEAd 3.3. 570 Z = 6ix, + 5x, x.
XEHAATE X+ 20, < 4 K
3x, + 2x2 <6
X, x,20
@Y, 5,4, 20 E(0, 3)
x, + 20, € 4~43 T Bh N
W43 AOBD s 2) RN
3x, + 2x, £ 6-49 FAIYW "eq >
U AOAE g -
TELA LTSI W RS A O A2 O\ D@ O~ |
WA T OACB (B3 3.0) 7 3.6
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& AN SR AR 7, 0, A, C € B.
O-SZ=6x +56, A IT=6x0+5x0=0
A Z-aT M =5x2+5x0=12
B-SZ- A M =6x0+5x%x2=10

C-(5Z- AT =6 x | + 5>¢%=13%

(R R Qo G510 SRR (F5! TS Al ey T o9 Ty (W3
@ HAIEE S9IF FCER WA 99T Z-43 T 67 0 | FoaR FA4in Sged (@I 77
RIS ST W FEI% E O 5IW YIS 20 5I9-T fTeIa] ITRg @/ W
TR A SR WIS ST |

W'wzﬂ?»é m&mmmiﬁ:@%)wﬁﬁaﬁmwwmwm

WW(L g) e o 377 |

BArAY 3.4 1 5 Z = 6x, - 2x,,
HEAN T x, ~x, <1

3xI - X, <6
Xy X, 2 0
x2
)
Q'l
) L
: 0 B(2, 0)
,x\"
@‘i
A E (©, -6)
64 3.7

QB ST Sigs AABC (f6g 3.7)
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T 3x, ~ x, = 6 GR Z = 6x, ~ 2x, (RS o), % 12 FALARL 2R
TEAE | eIk REes Sws ABC-(F BC Igre i 3| Joaik 5 Aidiw
BC-43 857 SAPLS (F-(FA T (RPN IN T =2x6-0x2 =12

= 6-3 %=
«-2><6 2><2 12

Twgae 3.5 @ Efbram g swilieersrag sl s fdE
X, +x, S 4
4x, + 3x, £ 12
-x +x,21
X+ X, Sp
x,x,20
G AL SREfAT (redundant) ? €3G T Wga BiFs FCS Perow AT
iy waTs 23| '

N,

. g 3.8
TeI ATSBIR 7R Wi T wes = AABC (Ba 3.8))
wfeRe Al T s x +x, <4

xl+x256
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3.5 GI63 T@ @ (STIR §uT S

3.5.1. (51 3 G5 TF - RWIS 2R leivi Feojfel [GNes e | - kers w0
- RRIA @ @3 [ @ AR g @ A o R @R I o Rl
R @ oF offe 0, SaE @ (UHa TAME I 2|

@ O A-93 T x 9afs Soiwi g7 Siere wwal il x ¢ A1 9@ W 24 o,
A-GR WGsT |

SHIZAY 3.6 : WIS FORYT G G|

Trigad 3.7 : I (ANIF oA IE FAIF (rational number) G0 (16 | SINH SIS
AN G5! (60 31 I, @ (TG LRI W SAMAATENE T (TR | (T {ATS
JFRUA (B A-(F 4PN T TW GFOIE A = (1, 2, 3, 4, ... | WO «FONI WA A
IO e TS AR AW, A = {x : x D @ANS R ) '

3.5.2.%f% cwha et 8 YU61 GG A '@ B- (3 AIF51% T 3571 2X Tt A-0 oS BAmiey
B3 «Fb THAME 32 B-92 AfSlb TomWE A-97 «ib S 2T | G25IF GSE @l
AW A= Bl | |

3.5.3. T35 ¢ 9T (6 A-CF B GTBA BoI016 3971 28 I A-93 oo Soming B-
93 G35 T =T |

A, B-97 T 305 I (39l W A ¢ B @1

WG 3.1 : ST R AT AfS (H6E ©F freR St |

3.5.4. 8T TG ¢ A-(F BT 6T ST o1 & T A, B-9 TG TW @K B-
@R HTE 93f6 Bl A (W01 A-97 TAMI T | A, B-93 95 BHAGH GG @l =
GZOIE A C B

3.5.5. wet s {6 56 A @ B-@3 9N AT T T A U B IR w3 4% wpmst
BT I (6 T ATOO0L TAMHE TF A3 Bolw JI 27 B-«F ST 2| wielfie
XEAUB=2TWxe AYUixe B9l x e A <% x £ B.

3.5.6. (2% 3 {6 (%5 A @ B-93 (H 08 9 &fB o6 @07 7 2reit BAmER
A6 B Tores Some iR xe ANB =xe ASRxeB. |

3.5.7. %o (516 ¢ *T (6 TS qT I G @RIT IR N Tog (W2 | Wy
o ¢ n Hizs = =m0 .

3.5.2. YT 2 G0 ¥ G0 I GTHIZ GADIG |
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3.5.8. 9% JEA PRETS (AT (FH FA)

X X, RS (3 S 8 9P 9F@ Y W o3 Jeier siefe (werEE
Regeaes faea A0S (oI0% Bfwe ¢!

& OB X @ WM 2 X, = (v, x) | ¥+ xS 1)

3.5.9 RIS (FH T GF5 FG 2

XX, OF YIS (T T ¢ GG I [FRE o o @ o6 X, @i, e
X, = (v, ) S + x =1}

3.5.10. n-5i&s TTHETW (i E, ¢

ol S, ¥ x,d% e sEr ®-@FE e adie s X X, RS
ﬁﬁmmm ofifd ) @, x = (x;, x,) |

ﬁ?@%@ﬂﬁ:z-ﬁ@ﬁ@ﬁ@%ﬁﬁi _

@ CTHE @A FE TS nRaT IR Y Ty oom FR0e i oefie x =
(x5 s X )1

a8 GITE n-wfes FBHEH (v T 7@ = FiRe AR o =@ s

(@) @ ¢+ 7% AT COIea ¢ (i Soiviaes (g faew s @ 12 afemr
ST T (closed) TR

(b) x' = (x), oy x)) G X = (2, ..., x2) G TR a0 T A, 1) gl
IJF 9 AW,

1
dix', x°)y = (Z () -« )2]2
wed @ GG n Tiae TSHEw o @ 7 ok E W Bive )
3.5.11. AT 3 E -4 G ARATTE B(R,, £) T 93 5 (SNF (@R T

@F T 5, &R I ¢ ueie B, (%,€) = {f€E |d(%.%))<¢e}
B(X, €)-(F T4 (NS (closed ball)
B,(%,, €)-(F @ (3% (open bally &7 27 I

B,(%,.€)={t€E, |d(#},) <€}

3.5.12 %2149 3 E ~9 <3 %4138 By(x,€)
e @RIT 9 @36 G5 @ ey

B,(%,,€)={%€E, |d( %,)=¢}
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3.5.13. & Ry (-neighbourhord) ¢ E -9 & Ra € Aoy <eTe wwat @3 Y@
ONFT Bya,€) AR TR (7% 261 @ R IE € > 0,

gefle ¢-7fen = {5& €E, |d(a,%) <e}

3.5.14. w@se 3 3 E -9 930 R 6-F A o153 wigsw {7 o9 1 a3
SR b € Mol oihent T T TS Y A-F IR GIAE AR RApTg

3.5.15. 7% 9 ¢ E -4 <3 R 6-F A G059 TReve ] 7ot 203 3 -7 03l
€A R T WY A-9F @I e Qs =1

3.5.16. “ifafeoa fog 3 E -0 @3f6 R 4-5 A O3 «ififien 7 o1 2 o 409
€A A (007 Sigre B ¢ affee R Tow o g wafbas s |

WG9 3.3, AN A-99 AR T A3 o Ate 2w AiE |

3.5.17. IF GG (Open set) 3 A GG T (36 &1 TF I AR wiwsfo «fefs fagy
wewsr 79 |

3.5.18. Awfa 7 (Limiting point) 8 En-a 4-F A Giba T oo a1 7 497
e A GIHR ST TR TAMA AT |

3.5.19. 3% 35 (Closed set) 3 4T (3B A-(F T4 (5 97 207 | AW A9 (4T A-
G T ANRGE SRS AT |

THIZAT 3.6, 3 e8I X = {(x, x)|x + x < 1} 7%

Trtgad 3.7. 3 @v6 (B X = {(x, x| + 5 <1} 7=
3.5.20. G5 (Complement of a set) 3 _
En-A GItT3 A G5 %3 301 28 3} A~ W A-97 @F R 1 4|
wefe. AUA=E
AnA=9¢
TG 3.4. A W IF G6 =W A I G0 A

&g 3.5 A I 1% %6 W A YT o 71

TG 3.6 U G, ¢ 4R B 932 ol [T G5 8 I 5 |

3.5.21. AT oF (Broundad set) ¢

En-q 9F0) (6 A-(F AW 1 2 W 93 47 & sftem I AU d(0, x) < R
& x € A

Hﬁ X = ('-xlq ey x".)’ d(o’ x) = m'
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3.6 T q=eid @@ et A

3.6.1. I YA 9 8
@'WT@“I?’.I.3‘5?1‘-“2:-):l + 3x,

MEATTE,  x, —x, 2~ 1, (3.6)
-x,+3x,£9 3.7}
X, x, 20

foa 3.9
QeI FTE st (B 3.9) W (unbounded) | REATS AT Z = - x,
+ 3k, — X, + 3x, = 9 G FAFAT AN | oA REAGS WAFS TN SGTE
x, + 3x, = 9, O FLCRA IR ] I |
B I, [ATGAE AADCE - x, + 3x, = 9, 92 TR @57 waFRe @-FA [
R I Hrenl T

S[SGI 5N T THA = ~x, +3;+l=3 =9,

p=d
THENY WS AMY SIS SEN 5N WA 557 7w |
3.6.2. TN AWML 2
Taizad 3.6, : 699 Z = 2x, + x,

“EANATS X ~x <10 (3.8)
2x, <40 (3.9)
X, X, 20
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Tl W @ FEgs T 9% g OD YR BC AR | 06 Sggais S | «F
Arffagafer =41, 0(0, 0), A(10, 0), B(20, 10)1

(S T
QT )
2 unbounded c
\_ . .,,6-& o, \u.‘:
A}

Uribounded
objective value

ONX N
0O RN (20, 0) 74
©. 0) /(10, 0
/]
s 3.10

x, =20, x, = k >0 (3.8) @ (3.9) *5fel 0 < k-7 (F-CIA MR T2 s 77|
Z|, ety =2x20+k

=40 +k— + o0
gk —3 o

3.6.3. FSIFTERW AL (Infeasible solution) 2
THIZAY 3.7. 599 Z = 3x, + 2x,

AT 2%, +x, 2 (3.10)
3x, + 4%, S 12 (3.11)
X, %, 20
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(3.10) € (3.11) TMFAMTR AN TP R4 WA (disijoint) | TSN
T (ol H~aF W IS TG SgH @

\‘ax \\

<
_ 7 57 3.11
Tatzad 3.8, oWE (. (2l A.-99 ST GgE gy [ ©) RBET ARG @mLes

x €2 (3.12)
x,$2 (3.13)
x, +x,24 (3.14)
X Sx, (3.15)
X X, 2 0
FIRETA UG GFOIR TAWN RN (2.2)
©, 4) —
2,2
X 2 N
]
0 ? 0) N
' 4,0
54 3.12 *.0
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3.7 AN

% AT SR TOTaR AT TR 53T (TAW) WY [ IJACS 2 B BRI
R @GR | VRS b e T AR | Ky TG Y F RS S
GTH 6-(S P T2

G CHSTER & I SITasal weafet 2. (2l 7] SIEnA Gvergs @
R T FNG FS SIS NG FJ AR Q@ (@l A, F. (@AY ST AL R
A | IR ST TR AL QI AN (P B () T ML ZC AN (I ol
ST FEI TS FAN (SN W AN A Tl S 1 AR R T AT
e D TSRS 8 WA T

3.8 SFpETA

(FATER R TG ST ARG FFA A ST [ e o8 2
T ¢

1. (FEH TIS IOIE (TU1 ¢ Pord e 51a | S (TTH 7N 5000 Tt @ &S
RENER 7 1000 56 | FIF103 (SRS 80(63 @M o 1T Siwstt. (713 @R 2 Y TR
QM4 236! FIF AW @2 | A (TTF 700 TR @ =ifs QeI 200 B He TS 5
TIFM | Tl (oUl @ TeRH B a ore wre A 2@ o e e 23y
ol FAH Ao F6 2

2.9 Z = 3x, + x,

MEACATH  2x, + 3x, <6

X, —x221

» 20

3.WZ=3xl+2x2

Ap X

HEAATE  Sx, + x, 2 10
X, +Xx,26
x 4+ 4x, 212
X, x,20
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4,639 Z = Tx, + 3x,
HEAN AT X, + 2:<2 >3

5.%RW Z = 5x, + Bx,
*EATATE x <4
x,z2
_x1+x3=5
X, X, 20
6. «T TRNE WRE FEIE IO W X 8 Y (O FEA | X T (U(F T A
oS B 50 TRA G0 Y WO (A0S S oIS ifs GFE 30 Bl | SIS 1, K r
TRAMCT S 79 | el s 18 (3f& r, @ 12 (3% r, IR PACSL T | TG
T 48 91 W ANGT (AT A1 x 6 y-a7 oS R Ty 1,99 VU 2 @Y @
1 &fE amal X ¢ Y- ofS @@ r, -7 W9 ¢ 2 &% Aol | X-a7 93 e el
TACS 3 TBI FANGA G Y-4F G351 T (97 ST 2 WHl Ao | (T TGER TS 3% (9
I TS W 3@ ©f T e 2@
1.9 Z =x - 2,
MEAATHE - 2x, + x, < 8
~x +2x,2-24
X, x, 20
8.W512=Jrl+x2
NEATATF X +x <1
-3x, +x,26
X, x,20
9. QW Z = 4x, - 2x,
MEAATHE  x, + x, < 14
3x, + 2x, 2 36
2x1+x25”4
x.x,20
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X, X2 0
3.9 TeaE!
1. (PR TR = 30, WIE e = 50, A% A = 31,000 14, 2. x, = 1, x,
=0,W2= 3, 3 xl = l,x2=5,W2= 13, 4 x|=%9x2=%a WZ=22

5.x,=3,x,=2,Z=316.x =X TOER TC 35 T, x, = Y MUER I6 I35
Beom | x, = 10, x, = 2, 93 AW &S = 560 BRA1| 7. SHT FALA, 8. B T
%, 9. x,=8,x,=6 FWZ=20,10.x =0,x,=3,5Z = 3.

ST

1.

W W

G. HADLEY [1974]

S. 1. GASS [1958)
H. A. TAHA, {1982)

J. C. CHAKARVORTY &
P. R. GHOSH {2001]
J. K. SHARMA [2003]

T. MOULIK [ * ]

P. M. KARAK [1988]

N. 5. KAMBO [1954]

M. S. BAZARAH ET AL [1979]:

NOT KNOWN

LINEAR PROGRAMMING, ADDISON-WESLEY
PUBLISHING COMP.
LINEAR PROGRAMMING, N. Y., MC-GRAW HILL

OPERATIONS RESEARCH, MACMILLAN PUB-
LISHINGCO.N.Y. :

LINEAR PROGRAMMING &

GAME THEORY, MOULIK LIBRARY
OPERATIONS RESEARCH, MACHILLAN INDIA
LTD.

LINEAR PROGRAMMING U. N. DHUR & SONS
PRIVATELTD.

LINEAR PROGRAMMING & THEORY OF GAMES,
PUB. R. KARAK, 1

MATHEMATICAL PROGRAMMING, TECH-
NIQUES, AFFILIATED EAST-NEST. PRESS PVT.
LTD. N. DELHL

NONLINEAR PROGRAMMING, JOHN WILEY &
SONSN.Y.
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a&% 4 O mmﬁzﬂm%ﬂﬁamqm
(o34 O, Teel (A6 @R R witeat

OPT|
4.1 T
4.2 AIE
43 tafa caanfcga Fwsilifies goi
4.4 (83
4.5 Tas (36
4.6 HAFIRH

4.7 -SRI
4.8 TEINE

4.1 TR (Objectives)

A% GEE JGsired TH [Fer b 3l H. S S A T HITEnl F 4
T(ATE 3 & A1 SreilEd WaR . (2l H. WES Wan 9 Z0ER | 92 e (€3
o 99¢ TeE G6-492 GBf0 Tife Are=iT 4R rewl AR

4.2 g%¥i9dl (Introduction) :

WiTsR 9FE Sl Ak e @b AT @ (e A, AEW 9 IR 6
G famfes ST st MR et ) 3 31 sreiee Tam @, (el 7. W I90e
(site e Swefaren WY e @ | @ Feefdced oEn SR s 1My
TSR HRG 2 21 3 M@ (A0 -NAR SEABR| 471 Fa00 #11fd | (e R <30
SR ST . (2, 7T DEsifdred SR o 3391 e ¢ fefared (e G
A (ST (O ARelid M | T, (2N, 3.7 Oga airet Tee (o1dha «oolb [eT it
iz | AR Ted (6 & 8 wfiRA I WA (R GHE FAW AN |
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437, @ 77 Fretifafes g

s SR @ o @R cetafi S (A 9 s

n

5 (W), Z = 2% . 4.1)
e
HEAITE 3 xS =D byi=12,...m . 42)
£
@Rx20  j=12..n (4.3)

et @i Reqee SiNe 72AIEge WMo (4l T (T4 x x-S0 (TR0
T ToPwa &1 AT x = (x,, x,) B0 L G2 NS Tetfiee Gog n-T e
I @A, x = (1, ., X,) A

ol - (839 @ @R ¢ = (¢, ... ¢,)-GPAE (OFA TR A x =

|

X
A T x-GF (x,, . x)T A2 | 2 GBIET AR e TR wrgA
xﬂ
¢ = Z"‘,c,x,- (4.4)

A T m x n WEH IR o I @,

&y Gy e @,
Gy Gy v By “5)
aml anﬂ """ am.n
WQﬁQ A= [a'jluxu
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SHTFATE (4.2) (7 A,

Ax (£ =2)b 4.6)
(b

b 9T FYISFTI G b = b‘ @.7
b

wrErA @i cenafie e enififes o @,

B (5E9) Z =Cx
ATATATE Ax(S=2)b

(4.8)
x=20
a}ﬂﬁ A-63 j ©F FB1SIT =T Tie
Q;
a = %
4 :
a,;
TIZEA WINFINGT (4 — 6)-(F (F UH
X
[al, Qyy wens al x2 =2
xn
A, xa, +xa, 4+ xd (K= 2)b 4.9)

4.4 (537 (v

4.4.1. R* (% 2 R” (4] CRURITA R v s o125 I8 el | x € R" T
@RI x = (x, .y x,) T x, n-SW AAREB | x-(F x (ST i-90 To{lee] 787 QS A |

4.4.2. C’ o 8 C 0 (TR 93 s2imiess Sl -3 St | (elfe a/ed
Gifhet | Wfie x (SHRI [-BW SARH T A Fioa |
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4.4,3. (B3 (AT ¢ CFAIR T 9ol ¢ A T, w8 v’ R o 1B (9% | (o3I
QUBTH ¢ = (4, Uy, ooor 1) SRV = (¥, ¥, .. v} Twfes e ‘2’ e b I 4l (3
W a = (a,, a,), b= (b, b,) T | O GITHA (TTTeT W (5T AR (ST (R
Reftm AR @ AT WA | & AT ‘@ + b ad Biee = W

‘a + b~ IR AN T (a, + b, a, + b,).

YRR ‘a + b’ = (a, + b, a, + b).

et B O o SR - EE RS | AR U’ 6 V' (SITERE
(RTFETE TIE BFS T99 ‘w0 + v G GR ‘u + v’ -4F T A ¢ |

H+v=@ + v, U, +V, ., U +V)

% o G FAR @ oiRE NldE (T (FEE wE YOS SR S S a-
TR (FAR k AR (ST IR Wiewl e o1 fEenR ¢

ku =k (u, u,, e U)
= (ku,, ki, ... ku)

‘Y, ‘w'-F (AR k AP BFs 3 |

TS 4.4.1, 16 v % (SRFU FF>E T I T T SR @3 WA (e AT
AR OIAT TUAY TAIHSIfE 7R TN BF 1y’ v’ - A PN T O ‘= 1 %
oz fca e o |

TG 4.4.2. ‘i’ 8 V-2 Toltexeffer SRk T A R, WIRCA ‘w8 v (TFCE
A (FeF IR A

WY 4.4.3. R" (04 %) (ST IS I3 (b (©F3 (A0 117 &4fsfB Ssiien 01 RY
0 ¥ (o30S 0”7 fofze a1 7w

BRI 4,41, : R AP u = (-1, 3,2,4), v=(2, -1, 1, =5) Q4T3 *u* ¢ v’ T
R* (WT% QTS |

u'8 y- a8 NFA = u + v =(1, 2, 3, -1).

TG 4.4.4. ‘—u' IACO ‘—1’ @R ‘w99 YIS (IR

1 — v WS 9GNS QRN u + ().

TRmd 442, 1 u=(1,-3,2,4),v=3,-5,1,2)

u-3v =(1,-3,2,4-33,-51,2)
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=(1,-3.2,4 -9, - 15,3, 6)
=(-8, 12, -1, ~2)
Trmad 4.4.3. : u =(1,3 - 2i, 2i, 4 ~ 50)
3iu = 3i (1, 3 - 26, 2i, 4 - 50)
= (3i, 6 + 9§, - 6, 15 + 12))
THIT e
R-CT¥ (039 (Se @ (i TMCa oieaa oot (SR o« fRnfis
T feifoRmy ot @ g
BHolwg 4.4.1 1 R*-(10 (IO T8 (B34 1, v 8 w-97 T GR (TR £, K, K,
k' € R-49 T

O w+vy+w=u+{v+w V) k(u+v) = ku + kv
() u+0=u V) (k+K)u=ku+Kku
(W) u+(-u) =0 (vii) (kkDu = k{k'u)

(V) u+rv=v+u (viil) lu = u

TNER 441, 9MG w = (3 Ti, 24, <} + i) GV v = (4—i, 11 + 2, 8 — 37), Refa
AW —-v i) B +Hv

TG (i) (— | - 66, — 11, -9 +4i) (i) (13 + 4,31 + 178, 27 - i)

44.4. (533 ™ ¢ THAWM 4.4.2—9 Ty RY(C)-9T HINRE] Q@ Sl
fRabeImacess (1o Fwl Toihe 20 #Affd | K 98 0 | V Xl T el i
i (ST (A0TTH @ (SHET CFAR W 9o Fels W | 631 WS V o5 Anfife «f
Z |

(i) V-99 (R foal SeAmiE 4, Vv, g FA ] (u + v) + w = u + (v + w)

(i) V-C5 4T {5 Toiiri i A 0" firw Bt T 7w =2 7o =3 %45 Soimim,
S DE u + 0 = u, u, V-&F TFER 9SG S |

(ifi) CTCPIA! Y6 BAME w, v-97 T, (1 + v) = (v + u).

(iv) 2f TAMW 14-97 TG v-97 BB AW 3¢ TR, TS I u + (~u) = O

(V) CRCFA (BN k-9 &) @ BAMGT u, v-3 T k(u + v) = ku + kv

(Vi) (RO (FARGE @ 6 b-7 T R AW 4-43 T (@ + b) u = au + bu

(vii) 297G (FAEER a, b-99 T (ab)u = a(bu), u, V-93 G5 Sow |

(viti) K-9% (1R 973 S [u = u, 4, V-93 430 Tofimia
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BoARTE 0 V-F (ST 71 3 ERE 074 T 21 @ (OB (R ToimimelfeE (o3
& 73 |
(I)—(iv) 92 ¥f5fe (ST (@ (AT B 1 Bfears R | SR WREHLH IS
A @V @l «fFER AATE @3l RIRsEeEsy g9 (Commutative group) |
W& 4.4.5 : (TITAH [T SoAWIA (@iorwEe Feftm & wom Setmmopee qet wsia
7ol ©ld @a (qarws (€7 FTT |
(i) 0 (O3 T
(il) (R TAWN “1’ <03 T ‘—p’ SHAMIHDS TSI ITBS T |
(iii)‘ﬂﬁu«hw:v%»w’-iﬂ,u, v, we V
TEEHTF— w @9 BE SR AR 4 = v [OAR (SFAWMH WA H@io
(Conceliation law) 797 |
(iv) (TEY @E TAMM v'-9F T ‘', (STAML e | ReeeifFaie e8a
T RS T8, O w— v+ (- V).
TG 4.4.6. (T (T (v)—(vii) ©F|fF (ST (019 SoR (T (& K-R 2eiq 35
=73 | Frafifs Soioiw 4.4.7.-4 ©f Bl za)
Totolwg 4.4.3. : 28 K (Fd 8 V, K-4F @97 WS (SFT (7 | TR ST 1%
() (N (FH ke K@ 0e V,K0O=0
(i) CRAE 0 e K 988 (@I (889 u € V-8 o)) Qu = 0.
(i) W k=0T, @UFH ke KIR u e VI OILA ZW k= 0 9L p = 01
(V) (WA (BN ke K IR (R u € V, (k) u = k(-u) = — ku.
(SFF (FONA THIZATTZ ¢
Targad 4.4.2 : K @RI @I ¢, Kaa@wwasﬁwcwmmm
7| & OB e (T TR ¢ (¥ Tt <jmey Srel T WA oA ¢
(@) Ay ooy @) + (by, by ooy b))
=(a, +b,a,+b,...a +b)
AR k(a, ay ooy a) = (ka, kaz, s Kt ),
@€ a,b e K i=12, .., 09 & SO n-0087 @6 936 (©F 71 Beoim
0, W1 K" (8B (7% F&11 77 | K" Giee! *0° (999 J@108 QAR 0 = (0, 0, ..., 0) € K,
AZ(EE oY FF T (A, (8T (A o8 45jfar K- Frd 33) |
TwTgRe 4.4.3. : &1 ARE V, 1 x n TG YRR 96 6 | @ WIGIR Sommafer g
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K 208 Wa¥ie | st I u2 3 srelfds wirnre Qiseeiii o witsws e f
oJera it SepTad 71, WWCWW@V&@@HWlWK@@%
ARG |
TG4 4.4.7. (9% ((E @RS (7l FAN 2T |
@ RS e (9 (IRl G SR (TIPS (SERE (HEE MG o8 T &
TFEe AwaE (IR Solwie |
TEpert 4.4.2. o€ O FRS » WUE GHA MUPTEEI (6 | W (eFama @oms
TS T TolxfeTm (TE (@A 922 CHETR MR (SEAsW IS Fhis T
(TR TcH s @RI O (e Cr <3l (o3 (tafs) om
- 4.4.5. (ST2 TATH ¢ AME (FER (FI K-43 ¢ WFIE V 95 2% om) U,
V-7 G570 BT3B 1 U-(F V-(OF (W BT 71 @ TR V-(T RIS (O (A1 '8 (Fe
e sje afaR wers U a3l o 3
& 4.4.8. U, V (937 (047 93T Tl 20 T 7R (ReTIE T
() U M0 =joy =i =71
(i) U OB (0F9 (U9 Ao 3« 7 9fie I v, w € U OZ@y + we U.

(i) U (5 (3o ot oies 3 e &fs & e K, mﬁmﬁwﬁw
ue U kne U

Y& 4.4.9 : U, V-a3 TA 273 I g2 (@FeTig qf--

()0 e U (=R U ¢ (37 &) 922 (ii).

u, v e UM & au + by € U, (T (TR a, b4 &, a, b e K.

TwizRe 4.4.3 : 2We V @3 (T3 (1 | OIREd {0) G, TR« TormH 5w (0’
(T3 R W8 (74 V R INBE V<97 THTHIZ | -

BHRA 4.4.4. : (BT 07 R~ I SIRITGR SN o) i =i | B we,

Z
J\

0,0, z)F . __ (X Yoo Zo)

(x, 0.0) ] (0, y,. O
X /: AR y

T U Y, O foa 4.1
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2505 @ y-o% Tea RS et aml R? 2es A | R® (redt e R, (x, 3, 2)
TR FAMRFEEE | & R R (e SfTweR MR 203, (x, y, 0)| R (09 7@
(O3 (TNFE 8 (TR A I R? (R0 2T TR T SR (AN TR R (0 (TR
W2 92 (O3 (Alswet R? (WOAR AP | R? (W0 (RCRIGAL R (Fanis i oje e o
R? (ORE 7 o9 | Biefie, R? oM R (VT Bl | SRgofeiig R o7, (XB1Cs @3l
TRACAIT Sopien a1 WE, R3-F @3 Soraiang |

Tmizet 4.4.5 : o€ V, n x n IR o7

A=(@p)i=1..,nj=12 ..n W afewm (Symmetric) <=1 2¥ T a,
= q, T W T V- 2f5T0 1 x n DGR G6 W O W, V-7 36 T

woEen 4.4.3. (A8 (@ FRERS SAmiafd (M) G WS (v (TN (V)
AP SO siow IR |

() V = R, M a5 3R T A (x, y)- R TR WG x = y WIR (3
M-R @LfoT S g |

(i) V = R2, M O 73 S TRIPTETER (x, y) 68, TR & x + y = 01 M« @foafd
I AL o

et
4.4.3 (i) M FR7MN 3B TR @ x-SFL o 4GS W 45¢ @ |
z
M
: 45°
_ 3 4.2(a) “ > X

443 (i) M Boomit G sedficor

S R @D - TCHR A WS -k

At 135° @14 R M

5
x+y=0 _
Hefie y =~ x x'¢ _\’ ? X

54 4.2(b)
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4.4.6. TF o B
R O, K-(S TRBIS SR YT YW, 3 = (¥, .oy X)) OB V-3
(i) V,, (539 (R @ (BT T oJoi—aR 42 SlfFTI AT 2% (closed) |

(if) %6 (ST X = (X, oy X,) TR Y = (5 waery 3,) € V-7 &) 0T ] GAGS
WA d(x, y) AF IS I,

d(x" y) == Jixi - yl)2+""+('xu - yﬂ)z ’
d(x, y)-( x ' y-o% 3% I 24
& (E n-5S TSHFS o e T @R B 51 e 3t =

Bitzad 4.4.6. TAfeS xy o 9 R x' =(x,, )uﬂa\x-(x,a)smm
Al X)) 7@

e, ) = ol - )+ (= )
% (PP B2 1 T

TS 4.4.10. E"mmzﬁ?c@axeymwqummmﬁwm
e T = x. y I @3 @ W 23,

x-y=};xf)a

29E x = (x5 X, ooy X)) IR

Y=V Yy s )
M x = y W, SR

X-y=§|x.~|2
(Zu ) am:axmasfm\ﬁﬁa—wmuxnﬁm
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T 4.4.11 3 (R PEes () e ks 70t @)
4.4.7. &3F (B39 ¢
Er-0¥ e, = (1, 0, ... 0), ¢, = (0,1, ... 0),
= (0, 0, .... )-(F 93P (0T T 2|
e || e, [1 = 1. mﬁq n-fE (ME (sphere)-9= AT 6o ¢, c—é*ma i R
TS |
4.4.8. @R RT3 2T BHEOT oM, Br-g TS g (OIS al, &, ..., @

GE"-@W%WWWWWWW% ceers o, PG AT, ACE I a2 = A 0!
+A@+ .+ A A ER =12,

4.4.9. Zaﬁrnaﬂaﬁhmﬁ@% c@am{q
Br-q TROLS g, ... Wﬂmh@ﬁwmaﬂmﬁrﬁawmzﬁ
CFAPTE L, ..o ,A"vnemfrm(wmﬁawww)mm
Aa' + A F .+ Ad” = 0. _
4.4.10, FRFSIR INF (SFTR ¢ -4 BT g, ..... " (SIFNRD (AFSNI

AN A TR ;W FADTZ A, oeese A0 G
Aa'+ A&+ ..+ Aa =0

1:)).!—12 = A =0

wfie ha' + A+ ... +A@" =0

GG T A, = A, o =K, CRR) = 0 T

THREN 4.4.7 1 (4, 5)-@ a=(1, 3) € b = (2, 2)7 RS TR BN ok NS

i

@ AT (4, 5) =0, 3+ Q2.

TRATER TR TSR THACFT Softesiferm st BomR eremt 3T,
4=0+2B,5=3a+2p

=L a7
usad, o =5, B =y

SR (4, 5) = ;(L3)+%(2,2)

Trizad 4.4.8. A TR u=(1,-1,0,v=(1,3,-DdRw=(5,3,-2) Ry
HAN |
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TS, T AR, o, B, ¥ (R QI Y TR) S I,
a(l, - 1,0 +Bd,3 -+ (53-2)=0
OE, u+P+5y=0
-a+3B+3y=0
-B-2y=0
wwaw, LB Y
372 -1
QARG o, P, -0 (FWEHE MG T, u, v 98 w QXTSI AT
TAEa 4.4.9. IS QR @, u = (16, 2, 3, 41), v = (0,5, -3, 1) &R w = (0, 0,
7, -2), W2 (SFTIZ WRFS NEW | 47 T A 4R, o, B, r, § (R Wy W) WS
I3,
a6, 2,3, 4 + B0, 5 -3, 1)+ vy0,0,7, -2) =0
OIRCE TeAieleffer STRIT R ANATE ¢ THATE S IR,
60 + 08 +v0=0The ot =
200+ 58=09fiR=0 =0
30-3PB +Ty=0Tdley =0
ol (eFaefel aReem Tdw)

4.5 Tea %

4.5.1. T (76 ¢ @b 6 X-> Twet o T T, TW X937 RO B K x,
X, PECIES FLETRAR WS X (D 103 ) Sl Seeasa ol 1 x, x, € X 78 Sigrd
Z2hx +(1 -2 x,0S A<, X OTHE AR

TngRe 4.5.1. <30 99 @ o) Twred @3l Tem o om w@ | (Ba 4.3)

o3 4.3



a1 4.51. wftre wR_ib (Ba , 4.4) Bee w91 @A 0, 0, FAES SR
TfoNT & I ABC 93 T W7 St 71|

4.5.2. TTH TN ¢ X GG WS x,, ...... x, {0 Tga 1w 0o @RIF =
O B Z @A Z = Ax, + A, + oo + A X |

0sh <L ¥ =l

4.53. &ifes @7 ¢ x € X-3 Ted O X-«7 aifes [ =0 T2 e gwwig o
X8 04 (0N q061 199 x,, x, (x, # x,) A0S 7, TS I x-(F GO 4N T 58T
Al |

x=(-Mx +hi,0<k<l

TE (I Aifes [ x, x, TGS FREAFA IS AT (0 < A < 1), x,
X, X-93 (A 06 2 7y |

| WG 4.5.2. O (@ GG 2N B, @ Goa AR B 2@

QAP x, @A GO X, C X0 G779 | e @3l € > 0 Sl I TS
B x99 € Ao eifefld R X -Q e | 1 T x, # x, @ AR 63 R
e (e 7@ e FE)

- X, == x + 2x
wefis || x, - xy =l -5 I <€

1
SR x, = E(IH'JCZ)

TSGR x;, X, CTOR s B | B o e Redh)

WG4 4.5.3. Tea oG =T Ffdfeew [ aifes [/

G (i RPN g g oy bt +ififdoa R sicarss mm\mam—vﬂw
Tea BasffE (Bd 712 4.5, 4.6) FF

[ >

g 4.5 fog 4.6
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4.5.4 TEs1 WY (Convex hull) ¢ €31 9F S, B9 1w wah 61 S-a3 Taw
i s wat 78 H(S) fick, 93 s@re 23 §-aa [9p7d T@e (Convex combination)
T IR wdie x € H(S) M @3 @slig I - (@ 2 T IR

k a
o x= z{l*xl
i=

&
A =1,

=

A20,i=1,2 ..,k
k Q6 ¥R A, G x,, X,y o X, €S,
Bd 4.6-(% TGe TYNIX FEF0 SHIZIY (6T 55 |

fow 4.7

4.5.5. AFATEH, QL 3

B H-(3 sfamisies] 38 23 I H O 51 9@ SWias anwd g o9 99
{x:p"x = o) GO p TR GFH N 7T 9T @3IH (eFA €% o0 47 FAF 1 p-CF T
TY SRAPIISER WeAd (S3F | @I *@PWeEH 76 (T H* @3t H Bf%s @1 H* =
{x:pTx 2 a}-(& afb TR ST T T | LA H- = {x : pTx < 0}-(F€ To0 &7 @3 lh
o Lo |

et H, qib @ S0 {x : plx > o) @R {x : p'x < o} BiEE w@

OIR Er-a QI % 28 H* S99 H- 91=[t Tz 9 | 3 7, H-9 Q0 ol
p'x = o SRE H-a3 (T % x93 T pTx = o TSR H+={x:pT(x—f)ZO},

H ={x:p'x-5 <0}



e
H
foa 4.8. siapEres H @ st Hr
TRizad 4.5.1. H = {(xp Xy x5 %) 0 x + X, — x, + 2x, = 10}
wfees (83 = p = (1, 1, <1, 2) | (1, 6, -1, 1) % NS @97 <1 77 | @
RFFena Al I} |
H = {(x,, x,, 3Jc) (x, - 1)+(x2—6)—(x3—1)+2(xy—1)=0
Botetws 4.5.1. E* (Al SIS H = {x : pTx = o) @3 Tew )
g A ! IR 2 & RPITSER 8o 73 & |
IR pTx’za. pix? = o
PP+ (- =AW +(1-A)p¥=0 0sisl
Tooimg 4.5.2. @I T FE He = {x : p™x 2 o) @I Tee G0
@ T x', 2 € H " pxtz o, pa? 2 o
POX +(1-A2), 0SAS L
=Ap"x' + (1 =A) p'x* 20
WEg Ax' + (1 - A) 2 € H* widfie H* Taa1 G 51w 3|
ooty 4.5.3. 16 Tee1 GT6F (W @ T TS G |

RIAE, X, 9K X, 4o Tewt o O X = X, 1 X, @ IR X' aR A € X
WQﬁﬁx uﬁ\xeX

X, B A0/ A’ + (1 - A € X,

oA, xl, ke X M@ o), a2 e X,

x@—e-l?r%mkxw(l X xte X,

@l_uﬂal.x'+(l—7&)xze)(rwx

T, X, X, 8 X, mcﬁgeaﬁ%@ﬂm|

@ﬂm4.5.4.Eﬂmﬁﬁsﬂewﬁ@@@ﬂwmaﬁ@wmm

€ TF B~ X', 22, ......, x0TS0 T R0TT | 4% Rpipies Ba HiReR @it

o6 77 X =iefle, X = {x|x=f:u,,x‘, TR, ST, 0 <

=1
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Y I, 4, v e X

W\o. AR U, 1 =1, ... u;’,os Hy sl A2 e FEF u=ﬁ‘,u!f € X, Zu,le
=1 i
. P .
R SR Wi=1..p0S Sl MeAFATI@ v =Y 47 x", eX, D=1
i=1 i
O A T T G AW @O AL 1. O ku+(1—A)v=f‘,[7tu?x"+(l—7&)u£’x"]
i=1

ﬁ: i+ -}

i=1
QE, 0 Au +(0-Ap7s A+ A - V)<
@A i, = w30 pzpy
= p W ourz

SRR Y [+ (-] = AR + a-» M

=A+(1-A)=1

o u,ve X=>du+(1-Apwe X,0sA<1,

R4, X 93 Tee @6 |

4.5.5. Tt 7% (Point of closure) :

Er-0m x 1973 X 03 ol R @ @@ I X A B (x, €) # 0.

&Y 4.5.4. 4.5.4 IS R TR @ 407 SR E" (0 G5! (6 X-(F T 9108
AN 2 X937 =AfS et [y xa A

T 4.5.5. WA( 3.5.18 8 3.5.19-9 FNEY ¢ IYENHI Siewn Mk |

AT @ BT (@I IS (Sequence) TR (972 SR TN @ G5 X-
q & TN SRS, GiF (U6 b el 6 | el Ba ¥ 3 X (I6A Tl g
T, S X7 W 3 S {17} A e AR 5.

&G 4.5.6. : B (704 @0 6 X-( T Nl A0 3 X407 W0 wig R sifiifoy g
AT |

Bopoiing 4.5.5. B (0¥ oRITSE @it IR ([l sareter el s vy
& CIhA M AT |
491 A x TS AT cx = 7-93 @AFI 9B KR | AN -2 € A oly 510+ e
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% & e <o B 0= x4 () B | - | AR -, =

el

15 (e = 5<e. e = ar S (= o Slel> 2 v ex, =

wEaR, y! 9 SRPITSER €0 SfYs 71 | wefe sRrerEE el Ry AR
T3 | RIPTRSTETa 8o (T R7E Sl 7] 13 | Sy 2Qserad 99 (Pl #iffe
& &7 & AFPeeE (R |

@I ex, = 7, < z TR x, APROE R, (ST € = Z_%”c“. S RUEY
€-ARN Al g x-97 ).

exy=ex +ee—x) S+l llx~-x |l
S'z]+||c||e
(Z Zl)”
€z ac
" 2jel
=2tz
5 <2

TG x'-87 < AAT 25T T cx < 7 G N0 ANF | TOGA x' & ALV
“{ffEva R 20w a1l

TG 4.5.7. SFASHA #3094 T (@ T O @I 9 G0 |

&g 4.5.8. ¥ L «F0 TF G0 |

4.5.6. TS (Polyhedron) 3
mwﬁmﬁxwwwnﬁ%xmﬁﬁw\wwwwwm

WWWW%X ﬂX [xlp/xs0,i=12...m}p %y 7 o= @& (&5, d
Lxhi=1, 2, . , m.

T4 4.5.8. 16 IgTTE ™ @R TEw G |

TR 4.5.3. (e (1, X = {x |x € R, | x| <3}

5 Tae 56|

@IS A, e Xadie | x| <3, |23

@, | A+ (-2, 0sAgl

SAx [+ =A< +3(1-2) =3
Rl A + (1 - X2 e X @AW O <A< 1
oI X G0 TGE (5
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THzAd 4.5.4. (7 @, X GO {(x, )|+ = 1} T w1
@ AT x' = (g, x)e X @R 2= (), x5)e X,
o, (x!) +(x1) =1, (2) + (2) =1

[ ]

|

G A+ (1= A= {0+ 0= M) + (o) + (- W)
O Ao+ (0= A+ ek + (- M)’
= %) )} = A+ (] 200 - Mo+ 2200 - dyat

=1~ 2A(1 - &) + 20(1 - &) [ + xed] @5.1)
o:rq:g ANEIT WG 2 PN G
x,'xz<(iﬁi4ﬂ_
. <£ﬁ_xi
—— x,'kf+ x2_1+1+2x; >+ 20
e, 5 (0% + ) <1
B, xix? + xixt <1 4.52)

IR (4.5.2) ALY T THAET (4.5.1) (/T T,

e+ - ?L)xz'}z'+{le +(1- k)x§}2
SE=~2A (1 —-A) + 201 = )
<1
SR x' 6 x99 BEH AN X-9 TG AI(S A1
TBY 4.5.8. x' G x* RAET G35 TG, X9 MR qf® Rep) 1! @2 2 WS
TN WS & GER W AUTE 7| YoM X B e ¥
AR 4.5.5. x = (- 1, 2, -F & (=1, 2, 0), B = (0, -1, 2) &R y = (3, —4, 2)-
T3 s FAC BAE e Rl |
AW, x = Ao+ 2B+ Ay
TRE - 1 =—-}\.] + 3)»3
2 =2k - A, - 4,
4=%.0+% +2A,
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A =30+ 1, A, =4-2)

23h, + 1) — (4 —20) - 4A, =2

=4, A=Lr=21=4
THiIzAd 4.5.6 : ARIR, o A, o R w9 ¢
NI OB X-@ X =[x, )| {x}<sL |y|<s1}
X9 (Ffoa WEgel

Z
H

(-, HD c,n

Xe€ X

-1L-DA B (1, -1)

v
_ oz 4.8.

X-gaifes fpEfa a2 (- 1, 1), (1, -1, <1, -1) {4, 1.

TR 4.5.2. RIS GB X-97 aifaRapng, Tew i ¢ SeaRepg

T

(o, 2, X)X, + x5, €3, —x +x, +x, S5, x, %, X, 2 0}

9
L4

0(0, 0, 0), A(3, 0, 0),
B(0, 3, 0), C(0, 0, 5)

¥ w7
A3, 0,0)

‘B3 4.9.
Ted Wi 25 3 bgeed OABC
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OA, AB, BC, CO ¢ OB «% «RfF 53¢ (tetrahedron) QABC-9a Fpgz fwrsfy
RGP |
Tarzad 4.5.3. 1 (0, 0), (0, 1), (1, 0) 9 @,-}4—]@: fFesifer fra ofes Soet agew

e 3 53 difes Jepsfe WaT g At s wisprgea Tes wae e
UM DA .
y 2

B@, 1)

c(33)

(0, 0) AL, 0y
57 4.10.

OACB % w2 agew | aifesiapnz 25 ¢ 00, 0), AL, 0), B(O, 1).

(L Dol gone L
c[— —)_4(0,0)+2(1,0)+4(0,1)

0

3

2°2

4.6 A

I3 GIF SN @ (Aenf TR S 3o Sopuem IRk 1 IR @E.
(et . qsifeT! Rvarse st Aseifdfes e agEaay ST & (937 (xR ATt @
T SRS I% WELAR YW (TR | SRS, $6a (053 @ @ RO o[o0as) Tl #1131
GFReflere Rodd gage WA ©18 @ 9D SitEfhe 2|

4.7 SEPAETR

1. el @@l AL @ Teeififemsl g a3 59N Z = 150, + 18y, + 28x,
+ 26x,

SEACATF,  3x, +x,< 16
2x, + 15x, £ 16
X+ x, 210
X, tx, 28
G X, X, X, x, 20
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2.(L-2. 50 ¢, = (L, L 1), e, = (1, 2, 3) @R e, = (2, -1, |- (24P 3@
RAR e T

3. k-93 (A W o B0 o= (1, 2, )-@F v =(=3,0,2) &R w =
Q2. -1, ~5)-4a Tals A e & et w9 e "

4, fcfg g W, E'-3 Soie Rl afit W sl 7 (SR (v, y, 7) BP0 TR 310 3
Wx=2y(ibx<y<z (i) xy =0 Gv)kx+ky+kz=0 @Ak € R.

5. B fasfafas cegrefe taiieea oifl G o Frdad 3w 3

G) (1, =2, 1), (2, 1. ~1), (7. =4, 1), (i) {1, 2, =3) (1, =3, 2), (2, -1, 5).

(i) (1, =3, 7, (2, 0, 6), (3, -1, 1), (2, 4, - 5)

6. crate (T, B e OB S = {(x,, X, x) | 2%, — x, ¥ x, < 4) <3 A G

7. B, (74 3x, + 2x, + 4x, + 6x,. = 7 <% sf@pwed wm@ HEe W adme
(=6, 1, 7, 2) wRPRS?

8. (A8 (A E* (X GO X = {(x, x,) | x, + x, £ 50, x + 2x, < 80, 2%, +.x,
220, x,, x, 2 0} @ TG @B |

9. faafassra Il wersa (e 28 ) MR =& (0, 0), (1, 0), (0, 1),
(1, 1)1 (0.4 0.6) 7T @ oR aifes @ Taa s R e 3|

10. fsfafie wgrmg '

5,23, —x +x,< 1, -x, + 2x, < 5, @ DS RGOS k W I | k-7 ST

et fefa wg

4.8 TaaaEA]
1. 539 Z = (15, 18, 28, 26) 2
X4

31 0 0\(x) (16
0 0 2 15||x|_|16
<
TEACTF )\ 1) o o ||x|S]-10
Lo o -1 -)lx) |-8

>
Xy Xys Xyp X, 2 0.
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2. (1,-2,5)=~6,¢e + 3¢, + 2e,.

3 k=-28 4. ()P ()W T (1,2,3) e WRE-2(1,2,3) ¢ W
(i) =, Sw=zergAt (1, 0, 0), (0, 1, 0) € W, g OI0Ha (W1 ¢ W (iv) &

5. (i) 7 (i) 23 (iii) M

7. YERY (7, @ [ S (ox > 2) R webes |

9. 2,0, 0) + (4 ~ A (1, 0) + (6 = &) (0, 1) + A, (1, 1), 0 < A< 04,

10, T3TT k Tod 7 5.11-(5 oS | s Regad (2, 3), (3, 4).

A

ORIBT

L

b

G. HADLEY [1974)

S. L. GASS [1958]
H. A. TAHA, [1982]

J.C. CHAKARVORTY &
P. R. GHOSH {2001]

J. K. SHARMA [2003]
T MOULIK { * ]

P. M. KARAK {1988]

N. §. KAMBO [1984)

M. S. BAZARAH ET AL [1979}:

NOT KNOWN

LINEAR PROGRAMMING, ADDISON-WESLEY
PUBLISHING COMP.
LINEAR PROGRAMMING, N. Y., MC-GRAW HILL

OPERATIONS RESEARCH, MACMILLAN PUB-
LISHINGCO.N.Y.

LINEAR PROGRAMMING &

GAMETHEORY, MOULIK LIBRARY
OPERATIONS RESEARCH, MACHILLAN INDIA
LTD. '

LINEAR PROGRAMMING U. N. DHUR & SONS
PRIVATELTD.

LINEAR PROGRAMMING & THEORY OF GAMES,
PUB. R. KARAK, 1

MATHEMATICAL PROGRAMMING, TECH-
NIQUES, AFFILIATED EAST-NEST. PRESS PVT.
LTD. N. DELHL

NONLINEAR PROGRAMMING, JOHN WILEY &
SONSN.Y.
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GFF 5 0 IS MY @32 O [fem wfiq

ory
5.1 ST
52 IR«
5.3 ;& 6 (spanning set), FofE (basis)
5.4 E-ciee ffer I (o3 wopiad
5.5 En-qee (Ao T (o3 fict fofes «itn ¢ o719 cogsnz fex fefen
515
5.6 TOTNPINE AN Ao, WfRF 54 (slack variable), Tq8€ 581 (surplus
variable),
5.7 e TienTeEs TR
5.8 JInfET I @ OF AR} |
59 Er (e (DA I TNEE Al e R Ao
510 AR )

511 ST
5.12 Gemsr

5.1 STw (Objectives)

G G TN [ ST T ¢

e iR TR SR T ofSe Sea oTe =ifes Rea et G wifes
AL GF S ST RN

<% SITAGAR &) SEE QR (o i ofF, fofe ofb, ol (o3, fofe mifa
s Eafes SRR Fa sl

ASiren Sl =7 TieE ANlaAT e DAl W =

5.2 &9t (Introduction) :

& G AR (R TP IR ST ST e SeTos 2@ | O &)
(ST (R0 155 )13}, (iR SiliRereTTd STidi (9Is!, ARG LT @ @S A 91
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Tl (9% >4 SCETivell S RTTaga SEn-E Wi5wew BAE «F O3 AW oI | 3
YW (F GTE FIEFR AN & FF olieq 9w @32 (e SR TN 0 TG
A4 sif5S Toa ONbs MR & 7o o wRe Fwanfifes ¢ mififes o o
ISR SCABANS A6 O ¢ oty Fefcma fre Reffae 303, Gibrs @3 woias Reeagr
o |

5.3 Fpife o6, fefe

5.3.1. & &6 E*-G @', @, ..., a'-(F B (H09 71 WAl B (RS S15 R0 T
=4, 7 Er (WIE (@A (O 0-(F a', &2 ... a™-93 TR AN 0 o &0 91 |

5.3.2, f&fg Er (7oa fofe wore Brv wfee (afi@e) S8 O3 ik (839 (18]
CARITT IR 78S Er-4 TY [ n GFF (ST e, €2, ... e” € B, @ (eia «3f5 5%
W FE| @ n-9FF (ST oA @REFSN QA |

&g 5.1, B¢ e e w13

W& 5.2, B9 (WHIA (AP (TR Teleq SAMBPERS TN &I Sweieid
o A T |

Y TE o, ..., a', B (04 o1& 5189 302 | OI%ia (il (84 b € B .09 el sl
CEAPZ A, Ay ooy A AR IS I (FT ¥ 77)

b=Aa +Aa, + ... +Ad (5.1)

W b-(F TSI @, @, ..... @'-47 T AT M0 3 AW oA A A
..... X, (R %) 77) ATe

b =Xd +Aad+.. +Xa (5.2)
(5.1) 8 (5.2) (AT I,
0= -K)ad+(,-M)d+ .. +(0, - ) (5.3)

WY a', ....., @ TRTSIRA FEW (5.3) QB AR, 0=A - N =2, ~A, = e =

wefle (5.1) @ oY b (SFER M g, ... @*-GF FCATHF S |
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5.4. B (7 R (W (93 womIRd

@ TF B0 @', @ s’ G TG 9157 T B9 b (b = 0) @ G0

(ST DI o 1 AW b = 3 Ad (5.4)

ooty 5.1, 3 A = 0 93¢ RG0S 099 90 b-(F TEGT T W O a', &, ...
a1, b, d*, .. a-aa e Bid «3f e s @
. [
qRe a, d, ... a 435 fefe 51om 3, SR R I =2 Eﬂ,- ad=0=
i=l
po=0,i=1,2, .. r TR TGSl TS 7l I T 470 Al A = 0. 9K 4,

@, ..., & 9% (TG a~F W b-& e A1 3f @, @2, .., o, b ERTOE T
=] ) )
W, OILE Y va' + vb = 00— AN B I (5.5)
v=0,i=12 ..r-1
v={0 .

@, @, ... d"!, p T WRTSE NEW A L, ORGE v Y TS AR A | ol T
v =02 RS v-(d (FHA (0! ¥ 208 AR || ¥ g, & a' - tafeene
FIA 23 A IO e o Rt

(15.4. 8 5.5) (/T i,

r=1
; v, +vA)d +via =0 (5.6)

(RY, vAr # 0, a', @ ..... ¢ WRTSE REFTe (W Wit Seaikaeiil | (g
v=0aR(5-5) @y =0, I AT R AR, o, &, .... ¢ WRESI T4

a'a?... ot (u TfE N T GO B FACS (A TN (RS TR@ (A, (&
@A x € B-(F & (937 (91 2R ST B3 o 330e 1)

G N CFAR v, TR AR TS I
x = Zv,a" f4re oifF (5.6)

Q@RY A_# 0, (5.4)-(F IATA TR X,
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b SA
af ="x;“;'i’a (5'7)_
(5.6) @ (5.7) (T WHEA! AT,

.-Z[v_ J + . rb (5.8)
Gorcaa AR TS W x-(F 2!, @, ... @7, bR TR TR R et
|
<R (U @R T @ @, ... @, b, B @A G306 e 5w I
8 5.3, 7k b-(F G IV o'-a7 WA (14 TW, TR & A, = 0, ST T (B
Gib RS 7R 273 | G5l (RARIT & | SR 4790 A, = 0 O (5.4) (UF AR,

r=1 .
b=) Ad

OITA o', & ... &', b Rwei R 1 omif @

g S S W U —
cosmnrafcn fofe oom s

Bl 5.2 : E* (O (3 Gl n TRE (ST (Bt T9f atom 3T

@A YF a', & ... a* B IRTET D8R n IR

TR &, &, ... ¢ AR e Ena el R 45w SR |

5.4-4 AFS 7S PR T & (SRR W o (T A 2 7w 3l [6F% o=
TFE | GESTA n IR AFGIIA 9T Sl (7 fofE (e ot Bowmafet = o, @, ... a"|

&4 SRR (TAR E°-GT04 G (n + 1) (937 oo T8 203 11

G ', @, ... a" PRFSHA E 2eIN

S Ad =0, =4 =0,i=12..n

GIF g0+ (B SR g, @, ... "7 @RS TN R o TS AifR )
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T2 B, R IS I, ¢t = Z}B,a" forrs #itfa (5.9)

an! - 3 Ba =0 R, al, @, ..o TSR WA | 7oA (5.9) 7@ 7|

o4 E -4 n WS WRESE A (S5 (1) s G 19w =@
Y (T34 (B 3 -
ooy 5.3, E™-(R0 n AR 79 N NE O (GFF TE Of% 157 = |
A E, E- (0 v, ... v R BT (SRR | S (TR ([ @ (TR @RS
Eatich
% @ (STTAB] TR A 2T S G (FAPE AR TR X9 I A I,
AVi+AVi4e L+ Avi=0 (5.10)
@RG (SIR (5B} o T07 7%

k)

(V) = 0 # j A v G B (€39

(5.10)-47 TEHITD (v))' T&ex & 999 (premultiply) FIC 6T WH |
AMOY V' 4+ LA ) v+ A (D) =0
wefie A, = 0
T BN T IR, A = A, o A =0
wiefe, (5.10) 79) T A, A R A
Cwdfie v, i=1, 2, ... n FREOE T TSR T 5.1 FENE v, ... v B
fefsrem @)
Twiead 5.1, Grdte @@, B3 (1,1, 0) (1, - 1, 0), (0, 1, 1) = (0, 1, — 1) Gof8
(Y o5 15w I | |
W Y O 28, O"E @@ (3 (4, b, ¢) eB - @1 T,
@b o=0a(LLO+B1~1L,0+y©0 L 1)+8©O1,-1)

ORE a=a+ B (5.11) |
v=0a-pf+y+40 (5.12)
c=y-98

77



(RRY BEG S 56 ¥k o Tlieas g SN § = k (47F) 4T |

o+ =a
a-PB+y =b-k
Y =c+k

TS, o+ P=a
a-P=b-c-2k

o=tia-b+c-20)

=-5(a—b+c—2k)
Y=c+k

k-89 (R-(FII U SHZ o, B, y-(F a, b, c-47 RS TN« BAR 25 91 A |
TRRAY 5.2. R® (T BN (8B v = 3, L, - @ BR £, (L, 1, 1), £,= 0, 1, 1)
R f, = (0, 0, 1)~ FTHTF ot FA|
R, v = X+ Y, + 26, Xy, 7 W
G, L, - =x(L1 1)+y(@O1,1)+2(0,01)
=(x, % x)+© 7% +©0, 2

TEGY x = 3
x+y=1
X+y+z=-4

USP[{ x =3, y=-2,2z=-5
BIRlA, [v]fz 3,-2,-5).
Twae 5.3. i o fafRe o Eo wolh % oo o R e

(i) (1) 19 1) “"]az (15 - ls 5) (ii) (19 2! 3)5 (19 05 ""I 1)! (3’ l! 0) u‘.ﬁt (29 19 - 2) (iii)
1,1, 1), (1,2 3) @R 2= 1, 1)

(i) 9= (ii) =1, TR E>-(S ot @z @iy fealhg @Reeng Tifn (o3 A9
(i) (o3al fofg oo a (veg T R RweE wfv g
@as, o, LD+Bd,2D+7y@2 -1, 1)=0

a+p+2y=0 (5.14)
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a+2p-y=0 (5.15)
a+3B+y=0 (5.16)
(5:15) @ (5.16) (¥ #1120, + 58 = 0 |
(5.14) 6 (5.15) (AT 9% 300 + 5B = 0
(5.14) (T AR 0=0,f=0,y=0
o4we (63997 W3 f6fy o =)
| @ma:acr54mmmE3m(z_1o),(3s1),(112)&3%&@%1‘—[%
I+ T |
i fofé 23 OITE x, 5, z € R 4R TS $F (a, b, ¢) eE-(F @i T,
(@ab)=x2,-1L,0+y (3.5 D+z (1, 1.2)-
a=2x+3y+z |
b=-x+3y+z
¢ y+2z
AT B! TR (WUTF A4,
a-b=3x-2
TR B (T oA1E,
¢c—2b=2x -9y
2 (a—b) -3 (c ~2b) = 27y — 4y = 23y
@eRl 2a + 4b — 3¢ = 23y
3.x23x ~2x23y=23(a-b)
46y =4a+8b-be

@i TR, TSI 69x = 27a— 15b —bc

X [27a-15.b - b

sl2a+4b -]

[26¢ — 2a + 4b]

Z =

Sy
g[— ~|- -
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5.6 TENFANT TAFA 2F, ST 561 (Slack variable) Twfg et

(Surplus variable)

e caifie e SeBIE @} T,

"

Z‘rauxJ <=2)b,i=12..

< A TN ST TR,
ax+ax+ax<b {5.14)

_ c&cr\;wwwwcw mmwaﬁaWWx G5 FATS AR
TS GAHZ, AT 27

a, X, +2a, %+ . ...+ X +X,=b ' (5.15)
4% HIIF 53 WO F 557 (Slack variable) T €|

I (RS (oS SR SR v O ‘< @i SRR ArE (e Sfeie
51 x,,, ARGCE A9 IR SPITTHE T5q FNFT oSS Fre A ¢

Ea:;x;+xfi+: bi"[:]"z'r (516)
g I (AL AE > R T, O JAF (NF N 5 R IR,
STRFAITECS I PATOg TATGES Fa0e 2 |
(O 4@ a x, + 8 x_ 2 b-(F AN YRS IS AR Fiweiw ¢
4, X o t+a X X, =D

ViEy ‘xn“’-(.?ﬁ T 5% (Surplus variable) TeT 23 | T 5T WS <27 AR
T, SIA TG bl eE P Al e «4if,
a, X, TR a X —x.,=b,
ﬁm—(r+s)"ﬂ"ﬁﬂ%ﬂ§’lﬁ@%i=r+ i,... r+ s IR a9 2
izeel SR RS (R e Refesia B SR 8

BN z = C, X, +Cy X, + e ¢ X (5.17)
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WEATATT

a; X tapx,te.. Ta, X, X =b,
dg X, +a, Xy ta, x +x . =b
ar+l,1xl+ """" ar+!’nxn—xn+r+l =br+1 |
: | (5.18)
ar+,\‘ . xl + ar+l.n xn - xn + !‘+‘1 = br+5
ar+s+| s171 Fooeenn +ar+s+l ’nxﬂ = bri.ﬁ]
a X +t.oo..... +a x =
mll min R "
x,20,x,20.. x,20x .20i=1..1+s
Fesifeives SAR FE (5.18)-( @l 1,
PN Z = ¢x
XEATATF Ax = b,
xz20

5.7 @RE Teademie TUFTIETST

2 UF, A 90 m x n FHEH
5.7.1. WIS ©F (ST N g3

mA:{a“ Gy e ah,)
aml amZ AR Hiit
WAE, d =(@,a, ... a_ ) @3 7R s

o, A= | R o @ T wdlie Ao @alS w8 ode T el Seim

i)

9F0 MR (9% 1 2-(F T @ i-9W A (34
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5.7.2 Wifisws W co3a Tunm o s

( a, \]

| |
I, o, =1 ]
]

o)

a, % IR RS
TS FATE o, A = la, dy ooa),
A A-(S 2 0 T G A (237 ena 1 afel Semin 7 @3 7% (eF)
5.7.3 TGcE2 & =& (Row rank) :
«F% WihreRr Wik wE Iare Wik RGeS TEW AR A (@RI
5.7.4 WifEt3R ¥8 ;@ (Column rank) :
a3{p LR 38 (SR e WiGER BREST TEE 08T A (@@
&g 5.1, 93 Wt AR W = 8 W) |
orzrel A WG iR W@ = @8 Wal ro(A) e Bize w3 2t
5.7.5 ¥ WA (A)
Sl AR A = b WG S FER

Gy eere a, b
TR A, WS @RI | P | @RI A I m x o OIS =,

a a bm

1 H

‘GTitﬁAbélﬂ‘?T%mx(nJrl)ﬂTT@?{!

QU T (A 2 1 (A) TR A -7 CEREFSIE T A AW, A-a9 TWRITSI FiEe

AR AP T TN S AT |

Tooli 5.4 T 1 (A,) > r (A) OIFE Ax = b @ TRFRCCH (I T4 AT

EAT, v (A) =k > 1 (A) OH A -GF k TIRTER NW T (0FF TR} SR
T p 9T (ST ST TA 1S M-TA A-9F k B AN T8 (T3F AR (WHFA 1 (A),

r (A)-&3 T T | SEE b (SFACE A-9F FEA 9 (ST @ @ TR o
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T AT AN | wefle CHAR R X NS AT IS IR gx,- g, = b, TR €Y TSI
(T ST (72 S 6 ATIATSHS SRS (inconsistent) T AT |
Boiog 5.5 T r (A) =1 (A), SITA Ax = b, ¢ FNFISER G0 TR AT
T £ (A) =t (A,) = k O A -7 oM T8% A7 T k BB RS TN
R A 1 T | SR (I TS YIES ML 7S AR (@ A7 22 k T8
RS T 1 (WL b, Ab-a3 B T8 TINE! 9T (FRRPR x, (5108 AR T +0,

k
;%Q=b

wiefie Ax = b-9% FNFIICIT G0 T STES SNST I | GTUF X PATTLRIE
HOSS el T |
Twizad 5.5 3x,+ 5x, =8
x, +8x, =9
R FRTAETR TY Ay B

35
A=[l 8]r(A)=2.ﬁ‘ﬁWA=l9¢0

4 =[358] _
» (189 TA)=2
TG TN iR G (G S |
TR 5.6 3x, + 4x, =7
225 x, + 3x, = 5.25
T TR T ordes R

3 4
A=120s 3]’(*“):1

3 4 7
A=las 3 525]‘(“‘021

BIZe €% TNRTS TR @l S SR | RTES 1 (A) = 1 < 2, €% FRTZISTIR G0
QM A SR
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TG 5.4 6% AN PAER AN WA TG SR | SRFeT @l (F @0
6% wiBl ST I TR BiFe T3

Taiead 5.7 3x, + 4x, =7

| 225% + 3x, = |

r(A)=L r{AD=2 r(A)=1<r(b)=

SoR 8 ATFGYHIEI (I TGN R ¢

TS (@19 (/T (TH0F €2 TSI MI51 ANGAIE FAISAR LIS 2T B | [
ORI (R R Al |

wefie FATFROAER (@A TR R

Tololwy 5.6 T (DI TAFINELT Ax = b-9% T

r(A)=r(A) =k < m (IR Ay

OIZE (m — k) FNIoE ST 2R | IR AT TS M-I W GRS
i (T g9W kRS TS @REerT nfm A, mmﬁwwfﬁ&“aﬁ
@, b) |

k .
IR (o, b) =Y A, (@b r=k+1,..m

YR, o = gl& d

b = 2}1,,&,r—-k+1 ..... m
KA AT, x (STF (5.18)-47 AW k TIRR6IS By 07|

O, dx=b,i=12...... k.

TeEq, a’' x = Aax

=

_leb‘,r-k+l, ...... m
:br
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SizE AW @A x oL k ATRIPZ ax = b, i = 1, ... k-3 7% 377, orzral 6%
x (23 A (m - k) FNTLETCT By S0 1 T 0 AT (@ 9949 k ANSEPR 2ol
A FeReTeT e Ao wfefds | |

Tosiiwg 5.7 T n > k 3™, BIEE (5.18) sNiwaderza sy ey w4

a, ar_, ....... al_"
o e, A=|a, a4 ... - (5.19)
amI aui? """" amfl

Ay k A @ k F8 i1 9ifFs SAunlate B 961 29 ) 2w k R ¢ AR (n - k) B
71 5ifée SonmiGaE R 991 o | OIRE 9% k AR TR0 A e [0S A1,

Bx,+Rux, = b* (5.20)
\Gm Xy @ X, AP |

T _
xB=(xl,x2, ...... xk) ,xR=(xk+l,....‘..xn)
b* = (B By by)

R &= B Gt SRk oE (5.20)-F SN i SFE -4 FHE
LIER:

x,=—-B'R x, + B b*
TR 4G -G X0 G SOE x, - X, -7 AATE 2 IS Al
SwizAd 5.8 2x, +7%, =4
3x, +3x2+6x$= 3
2x, +2x, + 4x, =2
QA £ (A) =1 (A) =2 <3
Yo IS x, = k IFH, x, 8 x,-47 W AR A AN

X = %(4 ~ k), x, = %k—l,x3 = k

&5



5.8 FETT YA @ ofF feirfer

TR ST ST A IR (. (2l . IR IR ¢
Pl z=c¢x
WEAATH Ax = b | | (5.21)
x20
x€E" A -mxn WiEE 22 beE"
5.8.1 FfTa YR £ 53T 2 = cx EMATH A x = -3 . (2. A2 WA x 1H
> 0 wefie x-aF Tl x, W WITE T, O € NS PR AR | |
FHIR (5.21)-97 TN T, LA |
Toreling 5.8 2iullel Snmcaa AR ceitenfe Wi (5.21) ST e G T |
#WE {d. (2l AT OB T Ax = b, x 2 0 (5.22)
@ T, x' R X (5.22)-6F (-GN FLB! TG |
oEHA Axt = b, x'20 .
Axr=b, x220

o Al +(1-A)x2), 0<A <1
= AAX' + (1 -A)AX
= Ab+{-A)b=b

SRR Ax'+(1-A)x* 20

W@ X ={e|xeE", Ax=b,x2 0] G GE

TG 5.5 ;M @A A SR R, 2. H.-F Y6 I AU AP IR FRA
YR FN SR |

TR WA B (e A SIER 03, (. 7.3 Few O =1 Bed | (W0Tg
X!, X2 B! 69 ST G X (6 Tiaw 267 x!, x2HAMRFS @ X0 Rt |
AR IRFT AN A SR |

5.8.2 i< sl ¢

S SRS Ax = b it

x e E* 9% A - m x n WGH, b € E".
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@A TF, r (A) = m. A9 (UG GF0 m x m S4B S (em F 9R A-a3
sl Tiee 98 9N (n - m) SRS XU (e T
T Ax = b-4F (]TF ﬂﬁﬁqmwﬁw—mmm@awmw
LTE|
@ MRS 54 (€% (n ~ m) 5oF I FL) oy, Sind I 2/ e 59|
¢ SINASCER AW ARG "C, (Sl W n e (e m Rl g Fre
oifd °C_Bora |
5.8.3 wi7leii® Yl (Degenarate solution)
G CTiel FLNE SAETS SN 1 27 T 98 Glie TKIGH 9T 1 99T e
T =W
Trizad 5.9 Mo NFadorga e A Geifs fada wga e
2x, + 3x, + 5%, + 6x, = 16
X, + 2%, + 2%, + 3%, =9

(=g B TR S GRS 571 BT, Owa 4., wefie 6w s s

Poie SIS AR TF T 5! 5&1 Wi wIe (I (T Feegsiel 183 (Aafer fEvfora aai
o Gk HEI (T T 939 ¢

(i) 2x +3x,=16 X, =3, x,=2(x,=0,x,=0)
X, +2x,=9,
(i) 2x, + 5x, = 16,  x, =13, x,=~2(x,=0, x,=0)
X, +2%x,=9
(i) 2x, + 6x4 = 16
X, +3%x,=9 (I TGN (FR (@ TN 6 W FE
Bofalion TR | TE SR (@I (=AY F2 |
@iv) 3x, +5x, = 16 X, =173,x'3=%,(xi =0,x, =0)

2x, + 2)(3 =9,

V) 3%, +6x,=16, %=2x=2{(q=0x=0)

2x, + 3x, =9,
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(vi) 5x, + 6x, = 16, x3=—12,i4=%(x.=0,x2=0)

2x, + 3x, =9,
SIZCE AT TARRRIes 5T cﬁa AL SE | |
(iii) T AN SINTHR SRR 321 Goe g W@ﬁﬂ%@?mﬁml
Trized 5.10 OIS A @ Aeod ANSadgaT-aA
3x, +4x, + x, = 12
5%, + 4x, + 2x, = 20
GNE TR 7B eS|
QA 3., Sl 3 AR S WS W
() 3x, +4x,= 12
5%, +4x,=20 wdiex =4, x, =0,
@) 3x, + x, = 12 |
5x, +2x, =20 @dfiex =4,x,=0
(i) 4x, + x, = 12
4%, +2x, =20 wdflex,=1,x, =8

AT (1ii)-R AT SRS 77 G5 cﬁam&mﬂa Ly
TE 5.5 THR (i)-49 LR X, =4, x, = 0 GRR ({{)~6F T4 x, = 4, x, = 0 B

x -~ R efie E'Wﬁﬁ"iltﬂw(l 8)3E2C%“NW{2ﬁ< E’Wﬁﬁl«ﬂ?ﬂ(l)
8 (11)-9F FILEIR BAES o T |

5.9 E" (RT*A @EWWWWWWW

ToAel) 5.9 Ax = b R FRTATOT 2T e el R PR sTICTE T

oA @i aifeT {m @

X € B9 998 m- RGP 5 e (e 93K ;F (n - m) 591 261 4 | 4 T, x, GF

Gl PR T aRl oSS (o9 wefie x_ e En.

I x =[x, 0] 48 x,=B"'b (5.23)
B 936 m x m SRS G|
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%-(& TG AN 7 4ife Tes1 (I s [ s 20| R =g St
(FICISIEE FASA TGN oI ' 3R 12 R A WS 36F x,~F A x' + (1 - 1) xR
ST A1 A (0 < A < 1)1 SR e wmat €k x,- x, x99 T@e e s
RPN T | ST FA IR,

x' = lu, v|] (5.24)
X = i, v,] (3.25)

W, 1t m-Bonee ey mﬁﬁ

V17 (n -~ m)-Boiice KRR cegagee

ST (5.23), (5.24), (5.25) TIA A G x, (@ x', 1~ & S, Geffd c4mmst

(A A foraes HAifd, 0 = A v+ (1 - A) V2 (5:26)

A (1 -A)>0 @R vi20,v20

O, (5.26) WG A A GR (I 4w,

W =1v=0 (5.27)
TR, Ax! = Bu' = b (5,28)
A =B =b | (5.29)
% CTA TR AATF b-9F AT W),
oW x, = ul = (5.30)
x=x'=x 5.3D)

@51 S15TE wae 2¥ (U SN x (A0 (o7 Yhl S SNINE x* @32 X2 9 I TS
TR x-(F x''8 x2-7 Tge AN I AP T WA

wefle x TR TAGH sifos B GRHT I s K

SR Ax = b-03 (I~ (e PR A IRET FNLAAEd Ta GIsa @Y
Aifes & 2@ |

Tosiim 5.10

Ax = b-63 TIEFI TAYWTICER Taet (52 ofeld aifes g «wf e srfes
AW A

R IF 3% = [X,, X,y o X,] Ax = b-97 IR T 2115 T6 GIHR @M e
.1

I G x*-0F AT k-S|
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k
QI ina, =b x>0 _ (5.32)
i=l
i= 12 k

a, — i:5% T8 (| |
W x*- G W T AT 7 BARTR oot ST I8 (IR WRTSIE 08 | 5,

SR CHE T (K ¥ TF) A ANGH WK, TS 0,

. |
YA =0 (5.33)
i=]

1l AT, 1 = = o IHOthk (5.34)

x;, X (BT i-TW Tefien |

. _ X s '

(5.34) (T3 AT, _mzﬂ.w' X ke
qft 0<e<n ‘ |2n>e x; >0

wefie x—-¢ |7L,-| >0

gflex - A >0,x+e A >0 (5.35)
A, A=, Ay o A, 0 eeens 0)
il TR, ol =yrreh; X2 =x*-e (5.36)

(5.35)-93 T x' 2 0, X2 2 0

(5.32)- 7 & AA=0

TS Ax' = Ax* i€ Ah=b

GFTOIE Al =b

O¥ x* (A AW x! GRS I T (5.36) (AT TRl A1,

L1 |
X = 2 x’ (5.38)

(5.38), x* @ aasfﬂerﬁ%as R o] srereis Reafae! 31| wdie aEa s sifds
Tea G067 i v <8 o8 (Tieme «ifln 3 Noeiie 20 «iIta 71 oidie aiResiE
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IT 203 | AR -4 (517 @ MRAF FRPSIR T TS A-F AFCS 9IKF 1 | Tiefie
G0 2T BR m-93 (BT @M TRUT 4 Toiien A4S AN 71 wfie afeli afes
Mg @3 (Tm S ST TR | TG Ses 2006 SR I 718 A |

A% 5.11 Ax = b-a3 Gl I1LFT I T oSS (degenerate) W 2 GEA
I ANAFITZ 915 ST (153 i R sl (<7 CTe FRfees TR AU 79N
g

0 qE, x, GHH Gl FILST AL | ARG 41 TB x, SAAGTS T | Gelfe x, 47 (PG
oA ¥ AU | 999 x, = B b

ool 5.9 PR x, 40 ST By | ORI, 471 I x* € B IS SN
oS Tem GHT @l ST B | @ T, -0 AP T4 m-FRAE LIS 438
ST TGS IS 71 A LTS A (T LA m-TRYGS 5T N 4 | T ]
m-TEE GER ! R T8 (CTPTR FFSE TN A ¥ OE mRYS (TR
A, A T TR *F AW AT TR

Yha=0 (5.39)
YR (WY X% Ax = b3 IS @38 424W m-RAF 5a Iw ey 36 sasferr sw
T 2R

M

zx’f a=b (5.40)

i=l

v‘sviormsg'wwqmmﬁﬁmwﬁ(s.am)m@wx*amﬁim
DIl

i a ,i= 1,2, .. m R 9 T3

R A, x, 03 &S m TolIMofo A LA x , X, .... x O T AT T (LT
Wa, .. a

Hl

SEE Z{x; a=>b (5.41).

R, X*- M T q, .... 47 N TS S WA Ik, x .k W

m

oI gxf a;=b | (5.42)
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(5.41) 6 (5.42)-43 (AT 9B

i(’ﬁ--— x})a,. =0
i=1

@Rg a,. ... a WARFew wHA,

A HHE (ATF o, x =xi=12..m

GG AN SoETe A e (716 SRS AN A @ FRET TN oif5e
Tad GG (@I T @ 2ifEs @ A QT T AR |

WS 5.6 NN TI SOEE 3T, U IET WA e Tee GNoT (A AR
Rz srgel v Ghet @R STIMR ARECS SR

xX+z= 2 L
11 y+z=2
Twizdad 5.11 7,220 (0, 0, 2)
o @00
{0,2,0)
y g 5.1)

2lfes K SFRA (et <6 T o SAenl ew Ssq e 77 sreRe
(AT 2

1 0 (2
2ol+211 4] 2
0 0] {0
1 0y (2
wem 2| 0+2/ 0| 0
0 1]12
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%mq 5.12 mﬁmmﬁmﬁwqﬂmm & WS ARG SR 3

3g+dn+x=12
5x, + 4x, + 20, = 20

A 1 (A) =1 (A) =2

WA 3C, (Wefie. 3) ANTATCF SR
) 3x, +4x, =12 |

5x, + 4x, = 20 wfiex =4,%x,=0,%,=0
i) 3x, +x,=12

5x, + 2x; = 20 wefie x =4,x,=0,%,=0
(i) 4x, + x, = 12

4x, + 2x, = 20 wefie x, = 1, x,=8,x,=0

GOTS ANGFEN B (iv) x, = 4, X, = 0, X, = 0, X “SCF 857 46 &
W) x, =4, x, =0, x, = 0, x-S 827 45 4|

(5.43}

(5.44)

(5.45)

(5.46)

5,10 A=A

A% GF(E (AT TR (T &N SRR 33, 8l 1.3 i3 ez =i Ten

o Y o, ok ¢ CNE ST 4IRe SIS (reT! TR

G 5199 I | AR T RITTF 21 AR 2SS Bz st (s 3 SR
G oo R | (A T L3 TR T T TS 7 T | WA SR I

5.11 PR

5.1 (I (& (1, 1, 0), (1, — 1, 0), (0, 1, 1) @& (0, 1, — 1) <> & &5 919

52 (AW @ BX A (2, 1, 4), (1, - 1, 2), (3, 1, - 2) «&fb f&fe sion aq |

5.3 B o b fof% Mo s v W 0, = (1, 2, 3) R a,= (2, 5, 1) 9% (ST

TTEF | |
5.4 RERIRS SERegsE 8 TS ATFaeg AfRfEe a3 ¢

2x, +3x,50
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X, +7x,24
X, +x,=3
- 5.5, fmfefis sifiwReRseR oNa e swigR 5T o5 ¢
2%, + 6x, + 2%, + X, = 3
6x, + 4, + 4%, + 6x, =2
X Xgo Xy X, 2 0
@4 @ Che TG SeETe |
5.6 ffRiis @RS (o e GTe S A T 03 53 9 I 9
(i) SWMZ=x, '
HEAATT 3x, + 2%, < 12
2%, + 3x, < 13
X, X, 20
(i) 57N Z = 7x, + 11x,
AEAMATF 3%, + X, < 11
X, +2x,<7
X, -X, <3
X, X, 20 i
5.7 RS @, @l 2.7 I TR ea e1e afes Repfe a3
TONE REaress Ssw e 639 AW IR I 2
Z =4x, +7x,
WEACATE 2%, + 5%, < 40,
X, +X,< 11,
X,Xx,20

5.8 awg (6 S-493 Afew Repmz Fdfa 337 3

= {(xl,xz)lxl +2x2 221 ——_xl-+x2 =4,x1x20}
5.12 Teawia

53 fsf6 ¢ (a, a, e;) |

54 2)(t + 3><2+x3 =0

x]+7x2—x4:0

x1+32=0
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_ 2 3 1. o0\M
W@ 7 0 -1|%=0
1 1 0 of®
Xy

5.5 et e TR (0,%,0,0j

S6MPWMZ=6;%x=0,x,=6,

=0’x2 =

(iiysmr Z=Zox,

4, 0}, (2, 3).

32} 6302)

5.7 eifess Rmafst =81 3 (0, 0), (11, 0), (0, 8), (5, 6)

5w Wi¥ = 62
5.8 ofes Rmefa o= s

(2, 0}, (0, 1), (0, 4).
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9FF 60 @RE iR SEnER e Sdem
AR TAAITR

o=
6.1 Ty
6.2 =TI

6.3 W PRFA AT GG G @ @ SR

6.4 (157 falbzrel € wReTsw (Separation and support of sets)
6.4.1 ¥ib 6 AfveTel
6.4.2 SRETINFIA HITTEH

6.5 BN AN el GNel P TR S7ofF

6.6 IS YN (AT GNE IRIT AT ¥

6.7 NN

6.8 SEPTEI
6.9 Teae

6.1 TTE*T (Objectives)

(I TR cenanfiie i Resma s 2w, S qf Ress 798 o0s 23|
|Yes 3. call, ﬂmmwmwwumwwwwﬁq‘aWMMW
AR o T T wififes 8 Tee oba wfiafem R

® (T (iR TTE F 5 (A 1) I Refy 31 Wi

@ 2T B AT (Y (A (ARS (2NelIfix FTPTIT 53w SN ARPTA ©IRHA IO L
T sifde Ten (15 ifed ey SR 2|

6.2 Uil

R GFCE Tore: TIFeF oS SRee S 0. (ol AR T HAN (SRW) A 2N
R (R R TS 91 703 | GGl (AR Ao TR (A Siffes Mo (30 9910 Gt
@, (2 A9 53 (TR AN SRy o (445 31 o sies (rees 23 ove

06



TEHI0T 579 (TER) W IR el 32 T A GHIE FroiE ey 11 o) See
b3 ¢k (R qFoe o Jevy aws st

Wi (o7 T Rfted T 2@, F Er (TN §F AITNOHS I (BT SRereH
SIAPTIeE Ja7l 20X (0T SRR SCEADAIT WP | o T 4 (RS calialifi i
bR WitwE Y e I

Azaifdren T ' IR @I @RS A AR ST SR o0 1 A
B F@ N7 T W FEET AR Gsfferre S =3 |

6.3 T TS Y WL Tea G 7y ¢ AR g

ToAot] 6.1 49 TS B (709 TR (Al . IR TR 5fS Tee GG *w
98 GFZIH I (closed) 8 TN (bounded). SIZEH G2 TPYIF 57 Al 4 Wi 6% TG
oihe @Al e Rers 4% 3@

oe @RS @il T e s

BN (=) Z = cx

HEAATF Ax = b x 20

c € B &30 W (%91 x € B @3 %8 (=391

A~y 9T m x n WHH 8 b € B <3 TV (T2

@1 T, AL QR <SS G o W

Ry I [« 79, weﬁﬁww—mmﬁ?ﬁmﬁewmm\mﬁa
T WS e 3 TR 4@ TS, COTE T4 x4, &2, ... x* | O I (IR (3-
@I 7 x-SR OReiR e #ifd

X =;xfx' X, (6.1)

C
>

= er-cx" . o4 6.1
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(TS R A (I TR FATE, WO 3B xP AR TS I 5N ¢ v
X

13 k
Sgkfcx".ﬂ;l;cx” 0

=c i

G4 cx @& B (AT ST Tod Fee (nfes b
6.1) @3¢ O% SAFSH B (0 <0 T '8 AW G6T
QO LTS | WO TLIFH(0 OIF 5N M &1 T | (T
¥ 20 &R G AT [ AR AL, 5T ex = e oy

WY 6.1, : (i) R0 AR AR M =W T4w @ 59 6.2
Bolaimf 2rmisl St W = uB B 6.21 WA e
R ik MRS TS x-(F (6.1)<97 TP 2B T AT 1

(ii)ﬂﬁmwm?&@ﬂﬂmﬁﬁ@(sepamted set) (TR 4R TS
23|

6.4 (57 fdfzEel @ w=EE (Separation and support of Sets)

Frfe s sifde T o i I ¢ Himaw T SR @ (@l A SR A
47 BaH (GT (FIAeifes Mred side Skivee | g Seaeis I AN 71 27 o3
AR TG IR TR T TR FEIH LRAR SR FF 76791 | «offet T
oy =1 |

6.4.1. 5 bR fafoeT™! (Separation of two sets) :

$ AT Er-(a0e *[<F 1 @ 46 16 TR S, @k S, | 42fp oRees e H = {x
pl.x =), 46 &7 S, 4R S -3 Fivan o0 71 @ W pr 2 0 W @@ x € S -7
G 93 pTx < o W RN x € 5, & | '

RS H, S, 4R S, CIHaa Wﬁfwﬂ (strictly separate) T I
’Jﬁ@tﬂfmxes p™x > 0 T GR AR x € S, plx < o W A Bagfd owym

o< 6.3 sl 8 8, Rftem @ 6.3 S, e S, TR Rive
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6.4.2 SRETTAFIA ARG

 6.4.2. SETEAFIN TS 3 27G w, TG (B XCE -7 3 AR | o1z
7 = cx-(F w LS I TREATTSH! AATISH I @ AW ew = Z TN =2 T X
W% Ay 6% siEred oR fie a3l T - AitE e X9 (T 7Y
43 TUE cu > Z. WL cu < Z. NHR Taaffers sReraad sapes wiess R

o4 6.6

57 6.7

59 6.5-9 H *arwes A RMre X -3 WReTaq T |

57 6.6-9 H, H, *Rweaad B RTe X,-(3 SReTe I |

f5a 6.7-4 H,, CD I WA X,:F S5 FJ|

B 6.2. T @A ART (@R TETR B LR x° MF, STH I
TR 56 T8 (53 <3 STl ARIFrest x° Rgett

R TS cx = Z G siisTares (A oo e x° Regairll | ot i, x° I o=
aifss Taer onha I s {71 x!, x°-a7 € Aoy Sfee «is 9 | e e

=2 = (” “J“‘P{mx e TYH % & Tea GIhe o 79 |
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. |
cx' = cx° +§ ITCII =Z+;||c|| > Z. [ eoraa wriieRal x° I A e
. ("

Tas (WA ARy {9 | ORTE o = Z1 (Y 1° ox = Z 9% PTerE US| kIR -
x° L TR S Taw B 9l oI | We9d cu < Z, u, €% BeH (A
I o &) ' '

O ox = Z, (T AR x° SRPYS, (R I Wi v e obe @3l
TRETFE “mPTTen 7@ | e Bal® oy |

A

53 6.8.

6.5 5T STIYITT STl (el S TG 5o
s (@ RS et e it TR et fowgel ¢

5 Z = ex ©.1)

NEAMATF Ax = b (6.2)
x20 (6.3).

¢, x, b e B> T8 (SITTRI

A-GBH m x n TN

wdie A = [a;, ..., a ], a, € F", i-90 SSSH|

Botoiy 6.3. 37 CA. AL . (6.1)—(6.3)-F < 5T SN AT, SR AT HAG(S
X, TS, I (Nel T AIH GIN Tyl 27 |

@ YT x° = [x?, xg,....x:] 40e (9. (2l AT 9P 5IN M R Zpy TS
SRR B W | x°- BoAReiefeR e Il Wy 20 A 2w TwEpit I o
JIES Al T AR QTS AR @ A kS T oy 7w | i,
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X0 =[x, 2. 0x,, 0, 0....0]
(RS 2°, (6.2)-47 FNGH Ax° = b (6.4)
TRodd Z“; x,=b (6.5)
X
AR Z, = XX, (6.6)
£

QI FEO! @I WK |

() a, a, ... a TARTSR TEA | SR 1° GF6 (N1 FRHFT FAL | TS ToAofw
AN |

(i) a,, a,, ... a, WRTSTA A 751 A AR 9F6 5w AN Fefx SR @
Ao TT ¥R HTEAT ALY SRR (5LF I |

a, Gy ..., 4, AT AT 0, GNA FAPER A, (= 1, 2 .... k) 2R (IR

k
T TS () uﬂ?ﬁ\%xj # 0) TS & leaJ.:O,
£

% Ol [ LW, W (6.7)-F (-1) Tea 9 03, @@ X, A€, @61 E@NE 1 (6.7)

A;

R AT v = 5 (;‘] | (6.8)
f

C?I'Ciif,xj>0~ﬂ?1'<).j>0,<ﬂ@ﬂ?1v>0.

6.7 -11; fica o8 3@ (6.5) (I [ws +@3 41,

& A
2 [»ﬂ- - —;) a=b (69)

oy
&
xa,=b (6.10)
£

sl AX = b (6.11)
¥ =[x x,....x.0....0], Ax = b &% TN T A |

R x’=[x,—-)-L‘;L,xz—%,.....xk—%-,O,....O] (6.12)

10}



A, A A,
i/ 3 i
(WZY v = 5% [xj]-V? X, el sz-;’-.

wefie xj—LZO wigie x G0 PRI AN | (6.8) (AF TS AR (T, j-a @A

v

A , X, . A
m@mmw”x—',waﬁax; =xj_.;f. = 0 O j-0F W A MR G v = —L,
i ]

Cﬂ?ﬁfﬁ%xj:()

OIRTH X609 4L k R4 N A GF6 SR T 4l T | TR -] FfeE
AL -(k — 1) BTF %) 2R 71l | &FE HIW PR S (A WA QI GI5] PIITI T
oI, A W x-97 (AE P RS 2 7X G 55 g

A (AR (@ 1 8 GO 5I T I3 | 1if x0T &= RIS o3 ¥ 727
T, OIRREA

, k 13 A & 1 i
Z ..-:;cjx;=;CJ.[xj—;LJ=;cjxj—;;cjlj
IS
= Zawn — 5 45N (6.13)
k
2, Zoqw <99 30 A 2R AW Z}CJ-KJ:O =
£

nﬁgc}jﬂ@mmﬂme¢ommmmmwm
8@" cjkj}> 0 =3 (6.14)

(6.13) (F AR, Z' + 0 J_Zi;c,-lp Zem (6.15)
g esitzs SRR TS ) AR G (ST PR TGN A [ T &Y Z-
aa-wzmmmmmﬁawm%mmngXﬁO,mﬁ@@nmﬁaﬁ;cg&ﬁo.

oM 7' = Zgy |
OIZ(E BN LA x°-3 WK () k AL ¥ 7 @5 571 NS <L A (b) @ k MY
5TE BT TV (93T R AW AW A T ORI
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| IR O G T AR & A SIS AR () TR ALY TS (& — 1) WD
BER TR ) 7 (b) x4 2/~ NN Zgy |

Ao T AT £ T, x’-ﬂﬁ%ﬁﬂ«ﬂﬂ?ﬂﬁﬂmﬂ@%c—%ﬂqqm
T

A 4TS SIPTRY T AT T G5 PP HF T R BaCe A} T
HAS A2 (k -~ 2)-5LF AN Y F |

(TG 93H FIN NN Sores 71, Wfie FRTFSNF FEW 9T m YT (ST
ALES SorTz Wy 7| SR e a3 G ST TR AR

BT 6.4, &S (i) m WIS ool (ART ATFAST Ax = b 93 B W .

(i) HA) = m, r M@ (rank) QRRF )

T €% TNTAISTE @I IR AL x 2 0 0T, S0 G0 Gl ST TS
I |

@A U xS AN <3 PR SR | SRS A ARF x'~9F AN k FRAYF
Boften 4 Gefie, ¥ =[x, x5,..., %, 0...0] (VLG ¥, Ax = b, €% ATPFTSCHA FAI

Sxa=>b | (6.15)

org A=la,a,.. a]

wdfle  x>0¥Wj=1,2, .k

@R x=0TWj=(k+1)..n

947 T 42099 FAURAL TS 2R ¢

(Ya G =1,2, ..k (SR RRPER AT <R k = m

(i) a (= 1,2, .. k) (SHRTR FAFER W 4R k <m

(iii) a, G=1,2. k)mmﬁwﬁﬁamﬂm%:

'(l)wﬁk m, OIETEA &' AT 7 G GO GNET P T |

(i) T &k < m T, ST @ LI SR AL TEE T8 (ST (IF R e Wi
FR RS (1 — k) T8 (ST 0 T TCS S 0@ TN S e S LRI
TR T8 (ST Y| ARRT (m - k) T8 (ST H<RB SAIfEr W A (e 3= |
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12.
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14.
15.
16.
17.
8.
19,
20.
21.
22:
23.
24.
25.
25.a.
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‘9‘”3 ©IH] [BENGALI VERSION]

Additive

Algorithm
Allocation Problem
Artificial Variable

Assembly Line Balancing

Assumption

Augmented Matrix

Basic Solution
Basis

Basis Matrix
Bindin'g Constraints
Blending Problem
Boundary Point
Boundest Set
Calculus of Variation
Certainty

Closed Ball

Closed Set

Column Vector

Commutative

Complement of a Set-

Component

Consistent

‘Convex hull

Constraints

Continuity
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26.
27.
28.
29,
30.
31
32,
33,
34,
35,
36.
37,
38.
39,
40.
41.
42.
43.

45,
46.
47,
48.
49,
50.
51.
52.
53.

Convex Combinatiop

Cycling

-Decision-making problem

Deterministic

Diet Problem
Degenerate
Equality

Element, Key
Exterior Point
Extreme Point
Farm Economics
Farm Management
Feasible Solution
Feasible region
Financial Management
Half Space
Homogeneous
Hull, Convex
Hyperplane
Hyperspbere
Inequality

Interior Point
[ntersection
Inconsisient
Infeasible Solution
Investment Problem
Key element

Limiting Point
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34.
55.
56.
56.a.
56.b.
57.
58.
59.
60.
61.
62.
63.

65.
66.
67.
68.
69.
69.a.
69.b.
70.
71.
72.
73.
74.
75.
76.
77.

Linear Programming Problem
Linearly Dependent
Marketing Management
Mathematics] Programming
Matrix, inverse

Maximum

Minimum

Negative

€ -neighbourhood

n-dimensional Eeceiduean space

Non Degenerate
Non Singular
Objective Function
Open ball
Optimum alternate
Parameter

Personal Management
Portfolio Selection
Points of Closure
Polyhedron
Positive

Product Mix

Profit Planning
Premultiply

Proper Subset
Proper Subspace
Random

Rational number
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78,
79.
80.
81.

83.
84,
85.
86.
87.
88.
89.
90.
91.
92.
93,
94,
05.
96.

Redundant

Separated Set
Singular

Strictly Separate
Supporting hyperplane
Slack Variable

Space

Slide Down

Subspace

Sphere

Surplus Variable
Symmetric
Tetrahedron

Trim Loss
Transportation Problem
Unbounded Set

Unit Circular disc
Uncertain

Union
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