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MAULANA ABUL KALA.M AZAD UNIVERSITY OF

TECHNOLOGY, WEST BERGAL
Paper Code : ‘MM- 401

OPERATION RESEARCH AND
| OPTIMIZATION TECI-INIQUES
ﬂme Allotted 3 Hours SU R Full Marks 70

The figures in the ‘margin md:cate full marks

Candtdates are. requzred to give thezr answers m thezr own

~words as far as practlcable

GROUP A ;
| Multiple Choice Type Questions )

,‘ 1‘.. Cl;oose the correct alternatlves for -any ten of. the
| follomng»:', ‘_ " I | E ‘, - 10x1 =\10’. L
i) "I“he‘set S = {(x “, x, v) : Oy-f's' X xz'svvl }1s ’ |
‘a) 'a convex set | | |
b) a céﬁéayé $¢t |
' - o c) . no:ta:conVex'Set o

d) both convex and concave set. *
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. ii) ;For the system of equatlons x +4x -x3 =3 and .
- 5x +2x +3x, =4, S |
thevalue of =5,y = 15 =0 e
‘a) erasib’le but ’n’oﬂt a basic solution .
: b) ‘nota solutlon | c
"c)" a basxc fea81ble solutxon
'd) a degenerate basic: feasxble solutlon ,
" iii) 1‘ For a pa:r of pnmal and dual problems 1f feasxble -
solutxon emsts for both the problems, then
a) both the problems havev ﬁh@te'optimai-‘,solution o
 b) .} finite Voptim'al soiution' exists for the prlmal -
. vpro,b'lemvo“nly ” RN
‘c) .» ﬁni’te opﬁmai sohi.tionv exists for ‘(i‘ual‘pfoblem
o ohly" | | N “
. | d‘) Af both the problems have unbounded solution
iy) | -In a travellmg salesman problem, the salesman can
VlSlt a city, t\mce unt11 he has visited all the cities |
a)‘once 'Ab) tw10e4,;» |

c) 'fihrioe‘ | - d) - four tlmes
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' ,ln a PERT network the startmg vertex 1s a

: _A",:'a) burst‘node o b mergc n‘ode‘

- a) ;both the players have equa] number of

vii)

. viii)

4740339

c) ‘ ‘r00t’ a | - d) none of these

A two—person zero-sum game is sa1d to be fair if -

' strategles

b) the game has a saddle pomt
- ¢c) the garm does not have a saddle pomt

- d')‘ the valueof the game is zero.

If in assxgnment problem, k ‘be the maxlmum

number of zeroes which can be assxgned then the

minimum number of l.mes Whl(;h wxll cover all the

- . zeroes is .

o k-1 4 2%k

A basiebbhition of the system of 'equ'ations_ :

2x + Xy Xy = 236426y =Xy =3 Is

a (LLY b (LLO)
¢ (1,0,0). o _d) t"none'o‘fthese.” |
3 AN (Fi‘umover '
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_ 1x) A game is solved graphxcally when the pay-off
| matnx ls of the form :

”q mx1 - » ‘*m-man”

o mx2 a4 nxm.

x) If A is the arrival rate u is the serv1ce rate then the

»average wa:tmg ttme of a customer (m the queue) ‘

\1sg1venbyv’ , o S
= x(.:-x)‘, B 2‘(5&:37)
A L Sy -1 :
~_'°" (h=d) d)_' FYTETVR
i) ‘CPM is - SR t :
| ‘:a')f' probabxhstlc o b) . detet'ministic
c) event-onented 3 B d) all of these

: xii) If the it ; row of the pay—off matnx of an m x n

":,fec_tartg‘ular game be dominated by its r' th

_the mammlzmg player

b *"the deletion of the r! rbw'fr‘o‘m the matrix |

' does not change the set of optxmal strategies. of
" the maxmuzmg player |
~ ¢) bothof(a)and(b)

d) none of these.
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row, then R
a) the ‘deletion of the" ith i'ow ffom the ‘matrix

* does’ not change the set of optunal strateg;es of :
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GROUP B

( Short Amcr 'l‘ypo Quuthu )
Answer any three of the followmg

Solve the followmg game whosc pay—off matrxx is ngcn

by .
Player B
B B, By

'PléyervA_A'z' 0 -4 -3

Obtain the dual of the following LP.P.:

lng,zs_axl + Xy + 2x4 -t |
éubje_:ct to‘_" N o o
2xl.—éc§"f .3x3l+'t= 1, _'
1+ % - x5+ t=.".3"

| );1,:1;22 0

x4, t= unrestricted

4/40338 5

http://www.makaut.com

3 5==15'_'

| Turn over

v http://WWW.makaut.com


http://www.makaut.com

CS/MCA/EVEN'/SEM-4/MM-401/201.5-'16 ~

'4. Prove that the number of basm vanables

\ transportatxon problem is (m+ n- 1)

s ‘ln{(M./,'M/_ 1):

average length of the queue is =

6. Solve the v_folloWing L.P.P..“iay»r{siniﬁlex method : o |

- MinZ=x, + x,

' subject to

Sx.

xl 4

+ 9x2 < 45

522

Xy < 4, X x*22 O.

, , GROUP C _
( Long Answer ’l‘ype Questions )

Answer any three of the follow1ng 3 X 15

' Solve the dynamlc programmlng to solve

Maximize z = yl + y2‘ +y3 -

~ subject to y,, Yy y3 <4

. and .yl;,ﬂy'zy, Y320 and integer.
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b) Fmd out the dual of followmg problem

Maxnrmze Z= 3x1+ x2+2x3 X4
subjcct to | 2% = X, Y+3}x3 = 1

X+ X=X+ "4";" 3

x1+x 20 and N Qand'x4 are
unrestncted in sign.
| Show further that the dual of the dual is pnmal 7
8. ,a)' A firm makes two types of furmture - chairs and
o tables. The profit for cach product as- calculated.
. by the accountmg department xs:Rs. 20 per ch_alr ,
B and Rs. 30 per table. Both -pijoduCts are to be
T proéééséd on t‘hr—eeﬁ machines' ‘M, M,, M;. The °
‘tlme reqmred m hours by each product and total
 time available i in hours per week on cach machine

is as follows

| 'Mac’hme Chain | Table | Available

1.0 2 B | Time (hrs)
M, | 3 | 3 | 3 |
™M, | 5 | 2 | 50
M3 : '2. ] - 6" : 60

1) 'lee a mathematxcal formulatlon to thxs

hnear programmmg problem

< i) Use the graphlcal method to solve thls
, ~ problem. . . 3+4

"4/40889 . 7. [Tumover
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__ arrlvals in tlmetls P, (t) e

Show that in a pure brrth process w1th mean '

arrival rate A, the probablhty that there wxll be n -

) 8
| n!' o

The head of the department has five _]obs A, B, C, B
D, E and five sub—ordmates VWXYZ The

| number of hours each sub-ordmate would take to.

‘ perform each _]Ob is as follows

JX-

L vV [ W [ , -z
A | 8 | 5 [ 10 | 15| 8
B | 4 | 7 15 | 18 | 8
C | 8 | 12 | 20 | 20 | 12
D 5 | 5 | 8 | 10| 6 |
E | 10 | 10 | 15 | 25 | 10

How would the jobs be allocated to minimize the

total txme ?

9. a)
o

4740339 .
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' 'Solve the game usmg Dormnance method whose |

" pay~0ff matrxx is glven by

=

. Bl | B2 | B3 | B4

ATar | 8 |15 | = | =

la2- | 19 | 15 | 17 | 16

A3 | 0 | 20 | 15| 5
8
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10. a) - Solve '_the folld\&ing 'trans'-p‘_oxftation pr.'obiefn’ f _by |

using:VAM-’ method. =~ o DR .6

DI | D2 | D3 | D4 | D5 |Supply|

o1+ | 73| 40| 9 |79 20| 8

02 62 | 93 | 96 | 8 | 13 | 7

03 |9 | 65| 8 | 50| 55| o

04 |57 |58 |2 | 12|87 | 3

05 | 56| 23| 87| 18|12 5

|Demand| 6 | 8 | 10| 4 | 4

following LPP
. Maximize ~ Z&7x,+9x,
subjeét to - x1 +.3x, <6 o

'7x1 + .x2.f < 35;

(8]

s
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Provrde the optrmum _]Ob sequencmg 1nvolv1ng two

' http://www.makaut.com

.machmes A B of which the processmg time (1n"' o

' mlnutes) is as follows and ﬁnd the total elapsed :

txmc and 1dle time for each machme S 7
~ Jobs o

Ma’chines

A|l1{3|8|5]|6]|3

"B|5 |6 ]3] 2]2]10]

Activity | 1-2 | 1-3 | 1-4 | 2-5 | 3-5 | 46 | 5-6
i-j ]
t |1 |4 ]2]2|1|5]6"
ity 1l 4 22015 6
4y, |77 78| 1] 8|15

where t  is the optimistic time, t, is the

vp'es"simistic_ tirn_e and t m is the most likely time.

i) Draw the pro_]ect network
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' ,ii) Identlfy all paths through it and write

crttlcal path
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iii) Determihe the expec’:téd-proj,ec,t.length.. ’

of the prOjeét length".‘
. v) What is the perécntagé_ of coril.‘ﬁde‘nvcé that

project w1ll c’ompleté—' |

time?
b) ' no "more ‘than 4 weeks 'létcr fth’ari_‘
~expected time ? .8

A A

p;éductidn, krilowri demahd, lead time zero“and

optimum'order gquantity and optimum.fcosf. T

4740339 1 [ Tum over
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iv)  Calculate _sfandard deviation ~é’ui’d'_vAaAr'iram‘:e .

. a) ét‘ least 4 wgeks earlier than expected

12. a) Establish an E.0.Q model “with uniform

having shortage which are to be fulfilled. Find the

" http://www.makaut.com
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b)
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h Maxu'mze o Z= 2_xl + 9_x2_+x

| ,Solve the followmg LPP by Blg M Method :

3

subjectto X +'-4x +2x5 2 5

3x, + X, +2x3‘z 4

and. p Xos 2 0

oz
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