A4TIEE  oREA QM8 (Characteristics of Operations

Research)

1. FAREME REE e g AeIR & e i
fSOITE et o197 A1 T - qfre @ $AAR T AN OIS T |

2. FACEHE AQEAN AN Y e (NREAR & ([l
RS IR I 2 |

3. AT TR wFGeyef Sorrmrad et Reas w4t 77 |

4. I AN YA 7w @ W Ay FaE NgwT goe
TS TGN FAI7 (OB A1 T |

5. IACENE AIEA T FEAGEOE S A5 G0 TN L7l FCA
T @ AGfS TPRY 9 A AEFSd W FAwA A6y @S |
wfie, FHCFE ATIIN FAFETS T S IO |

6. IAEHE AT (13 7o Ooimi T @ ofanst T 621 Tt
@ 7T T Fifke e geis 3@ | 9 799 A
AR I G TYRAFS G %07 T TH | FARE NI
Rrad @ &fSsive STers! A2 8 SR AT WS JIZ© T4

7. AR TR 22w [eawy g 2z Frae a7 |

8. THCH™E ACITAA WLICH AAfTHIAS AW “AMeT T | FCE AN
HGT T FAITHE AEINT TIAFSII FAOO I T 2 |

S AN YrarEime! (Necessity of Operations Research)
@W%WWW%WW{WWWW
NV ermrres e atcser et 2 1 G TS e s
Z o e TEe @ A Figrem o JoHF dEEATe! TS
v T | FETRE TS i IR T et

(i) &St (Complexity): FaTe@ Fag axd goR RSS!
BoAmiTgR Qe A @ TR | G TAMTTER SRS
geiiie I3 Fale a4zd AfFats wive @ (OIE | T IS
fFg AT @3 AN Y& AT ToIS TR A TN | U {0
TR AN A o e W dw TR ETE A

TG TGS AMY (e AP« wioe g [Read e
ARTAS! I |

-----------------------------------------------------------------------------------------------------------------------------------
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IATFEME AR TR affafets (Classification of the

problems in Operations Research)

\;{ S e stereR offdfkett 901 [Classify  the

problems in operation research.] 2019 [NUMSc-12, 14] /5
FwiRy @EER @ffte FlEHE  HEdR TR et
fafcets <at T11:

(i) ST %3 (Structure of the problem)

(a) afsHNT/St®e est  (Iconic/Physical model): I

TS o7 3 L S TR TAFER TG foaain
e J (SIS WEA S A W | WGl 9 O ¥ @A

e @ 787 AfSwee TeRI A Ja TN | |
TR T, GRR, T, (1352 Toniw |

(b) TT*/AAf=fEre TTeA (Analogue/Schematic model):
A T ARIES WTe A G GF{B WC T (P € A
(Ee 4 2rs o upenz «f SAgeN IR | T WG TNGH
FAA AT ToN PR O T 9T GOed O
vl 1 T |
Suiad: 3o, wfva Tonf |

(c) afsF/+1fafSa TTwer (Symbolic/Mathematical model):
efsdl Ao e T am @b WEE @RI @I |
A @d Fale TR g AN T QPR OIS
LA T Q| @ QAR WO B TR Il
IS GPUR AP T SPTTO HIH TAY AT T A |
TP ATEAR OB WG APPSR JIZ© W |

SRR AT ceflafiie A=t (LPP) |

-------------------------------------------------------------------------------------------------------------------------------
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st wgrrel o A4adiba Bom fFeae | pAlEu v
wisad REAeAt I OB ToE SfqHye Aoad SgEe Sl 24 |

11. NS F(FM@ 1eq (Combined OR models)
I PG FACHEHE AR FFG] SCABA F40S A TA

e SrometE FEt e Te9 A0 AT AraraTe! Ml
T | QUFE GIIES Wrored frdd M @6 FATe qee

Cofd 1 =W |
1A.9 TCEH AR FTFLTR FYIea fifesy 47 @1 (Various

types of techniques for solvmg problems of Operations

search) N
mntnm T [y @z 3
Bl [Descrlbe the various techniques for solving the problems

of operation research.] [NUMSc-12, 14]
FAEHE NN TEPRCS AR oge foql Jafeq T
AT 1 Q-

(a) (RTHET It afS=imagdft *afS (Analytic or deductive methods)
a2z oEfere T TN i ww o difdfss  geiegs
AT ARY dfodmagdt @< ome s =71 @R
HAGHETS YRS (e1fdd, TBAAPI, AN, TN JILF Fogif

FREAIFA I |

--------------------------------------------------------------------------------------------------------------------------
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q91-10: ¢, - E, 3 i 33, (MZG FFe FIE A ¢, — £ IR
YA WA N @I b, WelreF, GO WA TN ST oy

L e, oo s @ T R Bk 98 T 5, @
L5 e ROTR Wi R | R RS s, AR @ A

 rr-22: fiws e R ceniafie TS tre- e rfers e
¥4 | [Use dual Simplex method to solve the L. P. P.]

B339 7 [Maximize]l: z=-3x, -
*$79R [Subject to]: X +x,21
2x +3x, 22 rﬁ
x,20,x, 2 0

TAY: 247G TETIIF < WRIE RIS T A3
ffgead:  z = - 3y —x, |
"ff’ﬂR: -X —XSi- 1 ‘ |
=2x = 3x,< - 2 |

x2 0,x,2 0
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st cettanfiie @ sFRICEBl 75

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

. T et ST, x=1_(3’_9,y=2_‘3)9_,z=0

4R G 97 I =10300+12;)0+0 =_2_2599

3: e Tenite e W it [Write dual of the following
“i)ro lem]:
fs9%39 [Maximize]: z=2x, +3x, —4x,
S AR [Subject to]: 3x, +x, +x, <2 7/@\3

—4x, +3x, 24 /

X, =5%, +%, =5

X, X, 20,x, &9 6% &% | [unrestricted.]

[NUMSc-15],
T AR x5 2T AR | 19
€, x, =x, —x] @A x;20,x7>0 |
g o = Gl T, Yok Gbee Fwwe A,
X, =5%+x <5 @R 5 -5%,+X% 25

= x,—5%+X%,$5 R - +5%, -5<-5 |
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Sssssonnsass Yy e e e e R N L R R R R R R P YRR AR R AR RS R RS AR S 2 2 PR R R R Rl g Y

: Simplex 7% XA ICA M6A L.P. APGE AL F4 [Solve the

ollowing problem by simplex technique.]:
AaP%ad ¥4 [Maximize]: G=10x+6y+4z

% ZUH [Subject to]: x+y+z<100
10x+4y+5z <600
/VQ\ 2x+2y+5z<300
X, y,220 INUMSc-11]
ATYH: avie AT FRae, /5
Afha %2 G =10x+6y+4z e
“EAYZ; x+y+z<100 G
10x+4y+5z<600
2x+2y+5z<300
x,y,220 1
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e Y GReEr el I @A e SAmME (R | ISR
WA SR oS s 997 e HAlfd 71 | oY SRl F@es A
NWWWWWW|

-6 P STafs <R I v BT ceiafii TR S
[Solve the following linear programming problem using simplex
methoci]:
af®a39 [Minimize]: z=-3x, +x, +x,
SR [Subject to]:  x, —2x, +x, <11
| —4x, +x, +2x, 23 |
2x,—x;=-1 20| 9 H
Xy Xy, X3 20 [NUMSc-12, 17]
AAIGA: ©F *SC “—1" WRI @ I G2 ST 8 3T *IE T IS 575
5,20 ¢ @B GRS 5 5, >0 TR X @ O ¥ TUACH FRAT 5oT

w,20 8 w, 20 T& IR |

..................................................................................................................................
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[RUN epo] (U= 171 |
P o i e
X, in(3,3)=3 ey o fF Iz frscafae 2AR GR

oI e bifwl o Zre | oAk @ FAfa ¢ FATE AR A o
LEY

fofg vettea siedt =6=(3+4-1)

oS, m+n-1, JoAk QerER fofa @Ry ML |

ek A Ffaiv weRy Tt

Xy =6,%y, 71,5, =1, x5 =4, X33, =3,%, =2

5/ (STt AT 4&fS (Vogel’s Approximation Method)

TR e ERy AuE e AmifoTgzg T e
Tey &b 399 w8 | [What are the methods to determine

the initjal feasible solution of a transportation problems? Describe
the best method to you among these methods.] [NUMSc-09],
/

(IR ST Amhoq QTR fFae: /2

AT qI: oIS A @ YT FACH FAIAT I 93 oy A= +9
5T NI TS WS (penalties) K57 F3te 71 |

&Sty «ist: Forw T AR AL A TN LIS IFA A IS T/ AR
TS TR | T I =8 AR AgFy 8 T e JWE W oW
A GFBE IS T WG FACS A |

YOIA 4ivt: I8 WA WIYS #1LFT I M (I FN) o FAR 496 @ G
WIE O A9G I3 T o RS vened wyw Reavt 3 oifzwt
HAIAINZA (RIGIOTE OIF W Al T A |

v 419: 5wl 6 IRRAIER @ ARl zrae @ <@ AR A FA (v
Ta1A) 61 B (x) e TR @ =St «iest T AR A I 299

AT A =T
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L'|3 “= U \U VW vy

,, =691-(=97+570)=217>0

g, =191-(-97+867)=21>0

Z, =995 (~182+449) =728 >

Z,, =682—(~182+513)=351>0
R T SR DA O T g, >0 1 AR A TG
TR T foefT e

Fi4H (39 $9 [Find the basic feasible solution of the following
transportation problem by using North-West Corner rule]:

112345/ 4 [Available]
Al 4131216 80
B|5|2 (3415 60
C|l|3|5]|6]|3]|2 40
D|2|4|4|5]3 20
4raree [Required] | 60 | 60 | 30 | 40 | 10
[NUMSc-11]
LR
1 2 3 4 5 AR
60 20 | '80/20
3 1 6 X
40 20 60/20
=1 2 | 5 X
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................................. [ LLLLAL Lk
o

(XS H (LT 1A G- IR TG §1%

" RO NI x,,=8,x|2=7,x24=4,x3| =l x,=5 R x, =2
QT e A} e AR 7 |

woay, w4 AR 496 a7 fFfTe 1o T Ay

FR™ 0, TS 8 433 A D, 180 (el
" 0| ” 7 ” ” D2 77" ‘7’
» 02 no4 om0 D4 n n‘_
» 03 I T Dl ” ”
” 03 A D3 ” ”
» 0r2" "D " 7
- T A 49 T =159 9% |,

A7 WUFA (Stepping stone) “&fe IR F@ v ez
AL AW 9 [Using stepping stone method solve the following

** transportation problem]:
6 3 5 4|2
592 7|15
578 6|8
71217 9 [NUMSc-14, 17]
TAY: (OO AP A IR @ i g sy
fifr s
W\ W W | W, |TRRR| R
A R 12 3 2 : J 2108 (1) () (1) @)
15
/ Blosl 912 7 13 0
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AT 200, 175, 150 9 325 | &fewien enrelm ofgmt s
110, 90, 120, 230 €3 160 | &5 i 2z Rfeq wntm afs avs
A AR I 6 RSz W@ ame | gi 99l iRz
ST Vogel’s Approximation #&fe j9xid Ffsar Il wey
SIS ¥4 [A company has factories at four different places, which

supply warehouses 4,B,C,D and E. Monthly factory capacities

are 200, 175, 150 and 325 respectively. Monthly warehouse
requirements are 110, 90, 120, 230 and 160 respectively. Unit
shipping costs are given below. Find the initial basic feasible

solution using Vogel’s Approximation method]:

SAIEs [Warehouse]
A B C D E
FIERM! [Factory]
1 13 — 31 8 20
-2 14 9 17 6 10
3 25 | 11 12 17 | 15
4 10 | 21 13 — 17

1 797 fi (AF B T3 oAl GRR 4 199 & (0 D TR SR A
F991R F41 €3 7 | [Shipment from 1to B and from 4 to D is not
possible.] [NUMSc-10]

YIR: Vogel’s Approximation %&S IR It it iy st fe
et T
NG AT Teotia Fel = (200+175+150 +325) 9FF
=850 4T |
@38 5T = (110+90+120+230+160) 93 =710 9FF
TR Sfsfie Bt el JAR & ¥ et KT @3l Ty S

nFrmrnt . A
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&

35 DI (Medt SR [Find the optimal solution to the

SIREED
following transportation problem which the cells contain the
transportation cost in taka]:
w, | Wy | W | W, | W | & [due]
F, 7 6 4 5 9 40
F, 8 5 6 7 8 30
F, 6 | 8 | 9| 6 | 5 20
F, 4 7 7 8 6 10
e |30 | 30 | 15 | 20 5 100
[necessity]
D2 () [NUMSc-11, 15, 17]
riﬁ: /
we| W W | W | W | TRRAR e
Pl 3 15 20 el 40725/ | (DO (2) x
' 7] 6 4 51 9| 50 -
F % \ VOO
: 8| [5 6| 7| gl 300 -
A o 13— 20m500 | (1))0)0)0)x
6 8 9 6 5
0| )~
K A A Y T I R - ]
| 3020/
o s/ | 300 | 150 | 200 | 500
2 @O @ o
M @ @ O
M o @ q x
(1) (1) X (1)
(15202 (1)
(It X
X
e swr———
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2B.4 FHT AN TR & RN ate (Hungarian method
for solving assignment problem 2Q) U INUMSc-00
Sotvingassignment;p ) = ; /

Q. Assignment FT AN QBG5S HCHFT << | [Discuss a
method for solving Assignment problems.] [NUMSc-13, 16]

WYY, WPIRFTTT 0T TS Hungarian o7&l AT 39 |
[Discuss Hungarian method for solving Assignment problems.]

[NUMSc-11]
TR Aafore TUR THRE Swe IRE T A0NE [y ez

R FALTHCS ToIoN 0 QI
gi9-1: 6 TR AR QI FANT J2A7 5WH 5 9 = 77597 ) 1 7w WA

1 7@, o 3 T 107 a1 &y Fhaw 1 a0z @t I3[
qioi-2: Ifer <30 e

(i) &rers AfHE TRGE QS SAMEG @ WiFg FFa Somid AT [
@ AT W [y 3 |

(i) ATSTF FACA CFAS Ty effera sfaige I |

m CamScanner
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TR, SR OHL YOI AT (AT (et |
wrs R e Ao I, Co 1l

, B=1V, D1
xﬁn’w_1+6+4+5 16 4T |

@wmmmwmwwmmw

| o Dilic et Sy widq s (7% Srer) o

Witk | [A project consists of four major jobs for which four

contractors submitted tenders. The tender amounts quoted in lakhs

of taka are given in matrix below.]

<& [Jobs]

A B C D
18 26 17 11
13 28 14 26
38 19 18 15
19 26 24 10

HeF fIMEE IACE GFH Iw e TW, @F MR &=
Fal M SER AEFED W96 Jaew I, ©f 447 791 [Find the
assignment which minimizes the total cost of the project, each
contractor has to be assigned at least one job.] [NUMSc-14]

18 26 17 11]
13 28 14 26
38 19 18 15
19 26 24 10

dqrera A o @E Tamal ofetR wiw afels Sewe (e
ﬁmﬁm%‘mﬂnmqwﬁtﬂwmi

[ 1~

foemr

[Contractors]

O DS I & I

AAY; @va TG,
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AT1-8: @Fe Reaie @is vl *=z8 4,B,C,D @R E A
A0S T | A6 1R g (¥ [FEfEEE) (eT e [A salesman
has to visit five cities 4, B,C,D and E . The distance (in hundred
km) between the five cities are as follows]: @ﬁl, =

; To « =
From A B C D E
A — 2 4 7 1
B 5 — 2 8 2
C 7 6 — 4 6
D 10 35 5 — 4
E 1 2 2 8 —

I Rt 4 129 TS A WG F 4R T 4 R R
ST, O (I 92 IR FAT N FI-VAG WO FA0S A7 [If the

CamScanner
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W

QA= G «aasﬁ%mcmn T T, G- m@ﬁ?wmﬁ G e
T,, G -9 =i [ =7 | |

TANT-1: n TeGT MRFREAB @@ §f & n-1 RIF 4@
fQWIT | [A tree with n vertices has n—1 edges.]

eqta: etafed 4iv: (I8 n=1)
AR 43 MRS § 99 @I €17 AT | SR AR p=1 @7
& Gooiviie ey |

WIAIRY 4t T ¥R, n=k @3 T Tosiwls ey | WA, & MAGT

Aige Gire k-1 s gz R |
wra T k+1 MNE Nvas vasft 7 1 4R T g IO A9
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T AN SR 9 T TOj8 Trdl |

QR (A FOSE OYE TYEF (@14 7 Sogol Fa1 2, @A
AR off 9T G B W3R 417 1 IR WF 9T AT A @A
oAl T W @ AW AT (€9, 9479, A, ST (message) G AR,
O AR I97I%) &R T | G ©iF G IV A T AT
IR Y FIF R 46 WRR 4179 5! 4P F0d odfie «Fe AN
SRR TN TR AR TR o 93 |

3.9.1 AP eI AT AT FAAAWH (Algorithm for solving
maximal flow problems) - ] 9

Q. FHE® &R AP TG & «Gaiaifams ﬁ[wme down the
algorithm for solving maximal flow problem.] /[NUMSc-10, 14, 17]

g19-1: (HSER TFa NI AR TRRY &R 4 9 75 | 9 &0
x;Oﬁ'C_ﬁ'WWQH

€191-2: 7 MR GT V' @ 7, ¢ ¥, 72 SArHs aeid o 41
T @ AR drert W Y, MWV, @7 B | 79
TRl weefe a1 27 | ARSI B v eV, @32 woig AR
v, &7 W@ et 3t 27 |

q14-3: V, 9 TAMPIRIS Ao S v, @3 Soimie woies a1 1 |
v, €W, v, eV, T

(a) ‘Qﬁvl WF y, (CYJT v <~ DA™= .. = 17 .0 v ]
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TS TN (Solved Problems)
ijkstra @3 QTN IR I [ gve vy HiFe @BeanFa
oy “2 97 $9 [Find the shortest route using Dijkstra’s

@

algorithm of the given network with distances marked]:

L =% © [NUMSc:14, 16]

——— Q%N—(m@p %@1& 6 (0, - S «f
ﬁ-lWl@[O—l]WfﬁﬁT‘ éﬂ [ j ’

qiA-2:

WWW

|

[O’ —1]
[0+100,1]=[100, 1]
[0+30,1]=[3

TR
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L™=7 077 & ™I\ JW~ ' vy

TET-1: (-2 QTR 44 | >3 >4 = 2 AR BP9 99 55 |
T8I-2: (-5 @7 FFoy AL 1 >3 >4 5 qRFIOI 77g =90 |

TP-2: A6 e w7 AR A7 79 932 B2 AUoT CFid Tgren
A (I 9 | TQ T© Optimum &2 4 39 [Determine the path

from the below network and shortest path for each case. Also find
the optimum flow]: ;

[NUMSc-11, 13, 16]

2
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----------------------------------------------------------------------------------------------------------------------------------

271
K] (E,',',E]])_(C,'pcﬂ) gz
4,5) (20, 0) - (0, 20) = (20,-20) | 20
2, 95) (30,0) - (10, 20) =(20,-20) | 20
(3, 95) (20, 0) - (0, 20) = (20, - 20) 20
@oeuEta M ez = 60 9T -
A7 ARetEice BiFe Taere ez wwel Ruavm w@ Fwelds
GTFT TuIs oz 9 ¥9 1 [Find the optimum flow for the ]
network given below considering the capacity marked on the arcs.]
.
I

CamScanner


https://v3.camscanner.com/user/download

me ....................... ....... (.Bra nChandbou nd algorithm) seveennas

Q. Ji® G T JNRT If 91 [Describe Branch and Bouhd
method.] %ZA/ [NUMSc-09, 14, 16]

qi9-1: TN Pas safore AMM @3 AR ANR@erR I6d
PO WS |
qi91-2; 4ioi-1 0O IS TR - Aot A8rwR a1 o 7o e
EIACMICE
(i) W I A 27 O G HAKIHE YOI T R(F |
(if) ot ST =TT 71 27 OIRCE AT QLA (O A |
qiA-3: BTl TN TN T vt I @R Praie s
S W 2o SIS SRR T AT ST FoiiS I i
fadfa =9 |
gif-4: M x, 97 7O AW x; AL W @ e st b
TP Roe e TR:
(i) 9o wfefie ¥ x; <[x]] A TG T |

(i) @b sfefie xS x, > [x]]+1 7 AWG T,

I [x]] Q@M x; Qermal e 2JPret |

qi9-5: 41%-4 93 {5 THRRETITE L S0 {910 STRIRE! Avewt T1:
(i) W Soprpite yore st =meRie <x wra ey sy =@
ANG z @3 J&N WA |
(i) 3 43 BotmETIg gorE T A @ @ae S ST
(I TRy TS STYw 1 AT IR (@ SPTen e
A R ©i3 frdfa stryie 3 [{Eive 1
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| E;=¢, | 0" 0 0 0 1| z=2 |
X, 0

TR T x, =| x, [=[ 2| 93 I 271, Foar o 4fraE
X, 1

W, x,=0,x,=2 QR Max.z=2 |

sfeagt (elialifie e g 9w $9 [Solve the
vllowing integer programming problem]:
sifddead 9 [Maximize]: z=ux, +4x,

6{\}, $IRZ [Subject to]:  2x, +4x, <7
& 5x, +3x, <15
| X, %, >0 @32 571 | [and integers.]

[NUMSc-17]
HAIYI: QAT G2 TSI 108 TS 5 IAHH x, >0 GR x, 20 @ T

SPIOIRTE TAS FAGT I | QU@ TPiod AT weR
[SLELCEE
Afdpead: z=x +4x,+0-x,+0-x,
WEMAR:  2x, +4x, +x,+0-x, =7
5x,+3x,+0-x, +x, =15
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\V ) 1 2 ] \*4 v v A 7 -/ 4 1
1 | x 1 o 0 0 -2 1 1

0 S| 0 0 0 0 =2 1
c;—E; 0 0 0 0 =2"~=1{ z=5

QT Y x, =1, x, =15, =1,5, =9, q JFAAN |
- RO E: x, =1,x, =1 @R z 97 ARBAF =5 |

’W’W@f)mory fractional cut *&f® IR I oa oam Fivae
Hiifile. semife AW 9 [Solve the following integer linear
programming problem by using Gomory fractional cut]:

ff9Fa9 9 [Maximize]: z = —4x, +5x,

SR [Subject to]: -3x,+x,<6
2x, +4x, <12
X,, X, IS 7421 | [are non-negative integers]

[NUMSc-11, 13, 16], /¢
AAYIF: 2T @ O S TS 5o TAFA x, >0 @R x, 20 QA I
48 OIS ATOR FAST S |
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(1) PV [HIVE HNCH GDPIV U™ SNV sy S0 217117V ]LN |

(i) ererl F1E G euA 44 @ 7fed 94 449 varana AP |

(iii) IS} I1E WP R6AR “{1d T3 J44| Flg ANP 2O TA |

(V) SATEIT QR PG G Q[0 1 1 A1504 |

(v) DIR® SR ATSTF 1 TS 76 T8I W FA0S 204 |

(vi) SAfFUFAT T FE T G A7 Sfrsaaie |

(vii) & O3 (P e S+ @ ZAEEe Taael A A

RE A

(viii) [RIBTRAT T Td2 A1 16 @I ¢ LG &) LTS

i oF Ty sEfAdiTe Q3 wefEedy |

QR n S 1S Sf@qFa9 (Processing 7 jobs throug
raawr - o P .

~

o machines) 7 /3;/{——///
w2b TR T M n-ﬁaﬂwmm

[Describe the method of processing 7 jobs through two machines.
, [NUMSc-15, I.
AAY: G2 CF@ G TGS Naeen 3¢ <=1 Tr3:

(i) wgE@uat 4 8 B P AR |

(ii) AT T AB TN A (A |

(iii) ofele wem 4 8 B Cfd geiite  ofeaeas =y

(Processing times) A, Ay,..., 4,3 B, By,..., B, SEI A0

704 @42 fGIe 23 Sqa ©f eui¥e TR b
| | 3
PG 4 B
l 4, B,
9] A R
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FACHA AT

n P I T W (Processing n jobs through three
machines)

Q. o5t cifitm Wy e n-oiwe 3l AfRisad e I 39|

[Describe the method of processing n jobs through 3 machines.]
[NUMSc-09, 11, 14, 16],
T Jf, foalt i A4,B,C @3 WGmm n-ARE I

1,2,3,...,n MY IO YF AR ATHE FERET ABC G FA0O

T |
98 T I @, Ao AT IS I GO FofifEre

afeaead S 4,, 4,,..., 4,3 B, B,,...,B, 9% C,C,,...,C,, q
A =0 I e

It
e A B C
1 1 B, C
2 4, B, C,
3 A, B, i
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--------------------------------------------------------------------------------------------------------------------

i

hrgugh the two machines 4 and B in the order AB. Processing

mes (in hours) are given below]: 4 C_/Q?//'ﬁ___
. ,::-————“"‘—-—-_
FIe [Job]
1 2 3 4 5
¢If*= [Machine]
cafém [Machine] 4 s | 1| 9| 3 | 10
a9 [Machine] B 2 6 7 8 4

1 A AT FAI9 G FI-Sger (odl 9 o[RS A7 I
Z4 1| [Determine a sequence for five jobs that will minimize the tota
elapsed time. ] |
’ AJO— LD
AAT4TH: S NS N ey

e | l I
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1V4
oF 54 60 102 116 -~
X 60 69 116 123.5 -
N 69 78 123.5 131 -
X 78 94 131 138 -
X 94 110 138 145 ~
o 110 126 145 152 -
8¢ 126 142 152 159 ~

Toife oIt Zoe (7t T (iG fEe s 159 . 1 4 it w48

O F& SR 30 T 4 4R B (5 AB T A A |
"@‘" FACR T (4G meT 2@ [There are five jobs each of which

ust go through the two machines 4 and B in the order AB.
Phocessing times are given below]:

e [Jobs] | 1 2 3 4 5
-
fl\z:hi . A] 5 1 9 3 10
| fmﬁ . Bj 2 6 7 8 4
T MIAN-2(F) X X //L/Q, 12

@ CamScanner
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YIS JREN (Solved Problems)
1 T WIGH @3 G # e iR g3 i A T AT

<4 | [Find the minimax value and maximin value for the following
pay off matrix]

1 3 6] '

2 1 3 (INUMSc14]
N T

6 2 1 o >

_ <
r ﬁ@@%ﬁ

1 3 6]
ATY: @4ve e WG (2 1 3 Y
2 1

6 O @&
QHTH, 33 M A TomA, min (1, 3,6) =1 41(0
¥ AR Ay BAWE, min(2,1,3) =1 Q&_ )éés \
o% e Afdd TAMIE, min(6,2,1)=1 ™
¢, Afbafs 1 (v) =1 ’ /@S’
W, SN T AR SAmE, max (1, 2,6)=6 /®
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game by dominance method]-

RTTAG 4
[Player A]

AAIYI:

(TG B [Player B ]

[NUMSc-14, 17]

B, B, B, B,

A, 8 10 9 14

A, 10 11 8 12

A3 13 12 14 13
I/\)U ? VY @

q19-1: ﬁﬁnmﬁaw%ﬂﬁ—%wﬁaﬁﬁwwm@ﬁnw
RS iifaw B won it 39y afee x| wdi RSy ifF Im

T |

TG A4

RERS B
B, B, B, B,
A, 8 10 9 14
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\’).g‘ CATANG A i
/& Ay 112

Y C'MNW, v=]2 ) \ .
A a7 5% @@ =(0,0,1) { (o™~ )H{de C,% ‘,]

—

' N . O L1 100
1=(0,,0,0) |20 aeter O

qfe 2@ F@ X ¢ VY 97 GOI% (FE G932 FEe
1 (4@ W @99 F¥9 1 [Use dominance principle, find the
optimal strategies for X and Y and find the value of the game of

the pay off matrix.]
X
2. 0 2 1 l'ﬂ)‘
31 3 2 2
37 -5 | 1 [NUMSc-10],
3 4 =1 2 24 /2
3322 2 2~
AAYIA: 4G @R WA
| X
' 443>0. 2 111] 07
4 3 1 3 2 2|(()e
Yl4 3 7 -5 1 2 —55
430700 -,
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ST G | x, 6 y, @@ T AGHT A fl;‘-=X, a2

JREA FE A 8 B G 4FS (FHE IAG

V
(X5 Xy5 0005 %,) 8 (Vs Va5 V) GR v=V—k F[AZE I (419

&3 i Ay w1 M |
@0: I A[NF I @A W @A QA T GAGE GURE k@ FAE
AT 3 |
3 CRET STeTifea G QAN T AN T 36 9 1
YT I (BRI FNLH 9 | [Describe the relationship of

the following game problem to a linear programming problem.
Apply this relationship to solve the game.]

(RTRIC [Player] B

| 3 -4 2
(TG [Player] 4 | 1 -3 -7
\ -2 4 7
[NUMSc-98, 99, 03, 10, 12, 14, 16], |Q
o-.oocuooo..oaol.lc.olc..oou..tuuo.!.nco.uuo--.--.nc-oa...n---l.--c.-.-u--a-...n.--u.--o-u(:::::jm““‘_ """"""""""""
FRIN AN -2 (F) NS
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L{]ﬁ ﬁl lL, U’lU,OJ
iy L3636 36

B a3 RIS (/e (0, 12, : ,O,ISJ
36736 36
(Ox12)+(—3x6)+(1><18)=0
18+0+12
, o aft @l “ifavzg (3= |

s e C B I RINI CICE (< ERCT o E R CEIS (RS IE 6T
TG «qaifems (Brown’s iterative method for
approximate solution of m xn game/Brown’s algorithm)

mxn WG 3T ANGET &0 Brown’s G&NRWY [T 9 |

[Explain Brown’s algorithm for solving m x n matrix game.]
[NUMSc-11, 16]

9et, AR WGE ¢IRW TNEE T Jied SpEsfiin < F9

[Describe Brown’s algorithm for solving general matrix game.]
[NUMSc-13] / /4

@I QIR QI S HO[ TAR RS AF© [OE AN (exact
optimal solution) 919 TG ATEH!, (I [OIYOOII (T WA
FRPIR G AP TG (approximate solution) NS (T3 B
@A O @I G e Ay T30 AW | qIFoA TWTR W TG
frdftam &y JeeT e Jafe uait Jefside omfe |

Aafefb (@ 71 Afoq B fofe wta afefde o fgma:
“GT7 (STl T (T, RO (RIS WRG Aafers aaib Jenes Rivy
(SI¥) (@ (4TF 9T ATOTIOCS T O T AE Tow G 3o
@E @e (A A o (ATETRITGR Sy @ AAECR P8 | 9| @R

QR RAEIT v =
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iGs cm 425

o il e S Jew wasifvien @it 9@ 4Fage e,
CRTTIRIGREE RO (F*Ie @92 @3 AN (IR Nea Saran ¢ fogAm

3¢ 91 [Carry out eight iteration of Brown’s algorithm on the

o

oF

following matrix game. Find the approximate optimal strategies for

players as well as the best available upper and lower bound on the

B

value of the game.]

(4 2 5 2]
2 31 4
1 6 4 3]

ST S 4ot % RTE A 47 o e o o o @ afbes

TG Fw AR

¥ 41: 3 A T B T 1% G O @7 T Wi I IR

| T wiie @y ww@z&r@ﬁmﬁwm’@@raam
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Rfe S 2 1R e BT w4t T @fb ereyrt R A |
SIRAINS ceaifiie afear sdeas Tenfee @5-cz6 o TP
RS QA W2 40 AR AfSF wor |

15yt P, ety =Q N ATF p p,...y, 9 JZeN AN Fd@
SIRAIRT @ik 99 IJIZE (Use of dynamic programming

problem to find maximum value of y y,...y, under
Nty tety,=0)

Q- N Yse.. Y, QAT I8N AW R & wizi cenenfir a7zm
¥, WA y+y,+y;+-+y, =0 | [Use dynamic programming to
find the maximum value of the product y,y,y,...y when

NtY Yttty =0 |  [NUMSc-14]
" OV 2
i=1

6, 315,=0,5,20,Y,

ETIIEE mﬁam X, R 5 @R f(x) RO wovw
n-4t7 Fmt RTas Fars A |
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- \3773)

AR p 41 TR G AGRANFS A 204,

aR £1)= n(— log—)
n o n

)
’m@ﬂ/ﬂv @R e GRE F [T AT AT F9
sing dynamic programming techniques solve the following

problem]:
fXoFa% T4 [Minimize]: Z = X +x7 +x7
SR [Subject to]: X, +X, +x; 215
Y% %, 20 [NUMSC-09, 14, 16,
A 4, TH 5T p,, , GR y, /8
| Cys@xs e 3$7 g, t A3
- Vs :%k_xl=y3—x3 q?;j“( :)7$ .—»‘k}’;‘fz____
@J’n =x=),~%


https://v3.camscanner.com/user/download

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

9"’W§cﬁmﬁamwmmmmwmw

sing dynamic programming techniques solve the following

problem]:
| 4093 F9 [Maximize]: Z = X +x) +x?
*$5TR [Subject to]: X, +x, +x, <9

X5 Xp5 X3 20 [NUMSc-17]
TANE: &dve SR ceaifsie T« fom witem s Rt 33,

@RI 517 5%y, 9R [ wF £(y,) @A
q9-3 (9 y, =x, +x, +x,
QqA-2 (O y,=x,+x,=Y; — X
qA-109 y, =x,=y,— X,

QM TREF A9, f3(7;) = max {x; + £,(,)}

fi(y) =max {x} + 00}

o |
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=2

=-44<(

0
A, =|1
1

.
4 0=-6<0 a2 A, =
0 2

S O B

]
1
]

o N O
o

@R T S fJfms A, <0 @R A, <0 wdte (o5 73 74
SR % (~1)" SR Twdd S, To9R x, =(5,11,4) s 2
&3 wfegaE e @3 =G 2 =381 |

rm%m ofdes 77937 3@ o 9-@fie enafie Jawe Fadw

%4 | [Solve the following non-linear programming problem using
Lagrangian multipliers.]
BeESFA ¥4 [Optimize]: z = x” —10x, + x; — 6x, + x; —4x,
=S [Subject to]: X +x,+x,=7
Xys Xyy X3 20 [NUMSc-11]
TGE: €3, z= f(x)=x2—10x, +x; —6x, +x; —4x,
a2 h(x)=x,+x,+x,—-71=0
. ARG T 0
L(x, A) = f(x,, X, X;) = Ah(%,5 Xy X3)
= L(x, A) = x> —10x, + x7 =6, + X; —4x; = A(x, +x, + 3= 7)
rom Faga w0 eTITar :
oL oL . oL oL

_Nn " N =N 9h? — =0
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e
mrara Hae awera 8 s 4w, oA o Gem |
afly foedat e ou, a1l e |

i 1 3
a4 facdy sfesia suam: X, = >’ X, = 5 x,=0,4,=3,4,=0

aqe f(x) 44 AHfagaa = 1_27_ l

SeETIY 4 T 48 apang wz (agwzg s-Ld4a caatfae Aanyfhz #aas
w4 1 [Holve the following non-linear programming problem using
V.uhn-Tucker conditions. |

Mahead %4 (Maximize): 2= x) - x] ~x] +4x +6x,

9/
“d Ay [Hubject 16]; Xj/' 4 /"/? <16

2x, +3x, 212
%0 %), % 20

’
UL AR

vy ARG yyly e az 27 1 (and hence find the

o7 1/;/?”1;:)111 fwlufi'm.J /N’/M“"”' 92,03, 10, 13/7
ru; Wy g, g = [(K) Byl /,,/ /54/ w4y, v, J 7

ate hix)=ux 45! 1620

ll/(’/ //1/| g 151'/ ‘//’ ’-- ()

PR RIRRERER S 7T S PFFIRERREI LI IPIERR R RS ERELELLLLL S LRI LLE PSR EREER RS IRIILRER IR IPEIIREP I IR IRBERIINIIRIIIIRS
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ANIFES TR (Solved Problems)

TAHd Aale (Wolfe's method)

F7l-1: SeCER Ao I IR faqre (Aiaifig 7m0 Ty F= 1 [Solve
the quadratic programming problem using Wolfe’s method.]

siffdead 39 [Maximize]: z=2x, +3x, —2x
| W [Subject to]: x, +4x,<4
X +x,<2
X, %, 20 [NUMSc-99, 14]
ATIYI: AT WHH I dP IR AR, AV

A sl O
afpeat: z=(2,3)| ' |+(x,x,)
X, 0 0O)\x
1 4\ x 4
e, 3)5)<(e)
X, X, 20

Y - S . T o
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