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~ ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE - 2009
dPERATIONS RESEARCH AND OPTIMIZATION TECHNIQUES
SEMESTER 4

Time : 3 Hours ] : | . o, [ Full Marks : 70

Graph sheets are provided at the end of the booklet.
GROUP A
( uultlple Cholce Type Questions ) -
1. ,Choosethecorrectaltemaﬂvesforanytenofthefollowmg | 10x1=10

l) Given a system of m simultaneous equaﬂons in n unknowns ( m<n), the
number of basic variables will be ‘

'a m - b n o N
¢ m-n - d m+n. :]
| ) A tvvo-person‘ZeroasUm game is said to be féir if ' |
a)  both the players have equal number of sfrategiés
'b) the game has ia"sa&dle pdint |
c)‘ thegamedoesnothaveasaddlepoint ) N ,
d) thevalueofthegamelszero \ 0 T, o I_—____]

i#) In an assignment problem involvlng four workers and three jobs. the total
number of asslgnments possible is o ' ‘
o 7 TR T ]
#) I {(M/M/1): (% /F/FO )], average length of a non-empty queuets
9 plp=-2a) : y by peko oo o
o (——-——M’;ﬁ ' @ noneofthese.f e [::I
V) Ina ﬂow pattemn Xf,, = X f,, when the vertex A s

a arbitrary vertex b) . any vertex other than source

¢j  source ] , d) none of these.
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vi) The formula for finding the minimum inventory cost under the purchasing model

without shortage is
a IO, wo Y=
o) 2R_\!EC;; d) none of these. il
vll)- A simplex in two dimension is
a) rectangle b) line segment
c;) triangle d)  pentagon. o]
vil) When a positive quantity R is divided into five parts, the maximum value of their
product is
a) 5k b) (k/5)°
© (k5)° d 5(k/5). ol
| t) The optimality condition for minimization LPP in the simplex method is
d 2Z,-C;20 b Z,-C,$0
o Z,-C;<0 d  none of these. ]
X  What is the method used to solve an LPP involving artificial variables ?
z a)  Simplex method " b) Charnes M method
¢ - VAM d  None of these. ]
'x)  Consider the following game :
' Player (A)
Player (B) S W) 3
5 5 50 50
2 1 1 0-1
3 10 1 10
_'I‘hen the value of the game is
a ¥ w22
R % d  50. =
| 4617 (12/06) |
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xu) The total number of posslble solutiona for nxn assignment problem is always

a n ; b n-1-
a 1 B | d)y nt

xin) The point of intersection of pure su-ategiés*m a game is called

o valeofthegame b  saddlepoint

c) mixcdstrategy - d) optlmalstrategy
- xiv) ‘The system of simultaneous equaﬂons glvenby

2x,+3x2+4 0'

3x1+4x2+6f=0

4x1+5§2+8=0‘-

is. | | (

@ consistent b inconsistent

c) poése\‘ssmgunique‘solutlon 'd). " none of these.

GROUP-B L
(shmmﬁpoﬂum)
" Answer any threeofﬂxefollowmg

2. Solve the followlng LPPbygraphical method
| Mlnimize Z 20x1+10x,
Sﬁbje&' to 2 x, +-2,x,s 40
T 3x, f}:,zvao_ _
.v 4x, +3x3260

X, .20

(4617 12/06) |

Download 10th and 12th previous year old paper and model papers for all subjects



http://www.howtoexam.com

http://www.howtoexam.com

CS/MCA/SEM-4/MM-401/09

- (e}

3. Arrivals at a telephone booth are considered to be Poisson with an average time of
10 minutes between one arrival and the next. The length of the phone call is assumed
to be distributed exponentially with mean 3 minutes.

) What is the prolability that a person arriving at the booth will have to wait ?

i) The telephone department will install a second booth when convinced that an
arrival would expect waiting for at least 3 minutes for a phone call. By how
much should the flow of arrivals increase in order to justify a second booth ?

iy What is the average length of the queue that forms time to time ?

4. Find the optimal strategies and the value of the game G whose paj'-oﬂ‘ matrix is

Player B

Player A

-2

6

5

1

5. There are five jobs, each of which is to be processed through two machines M, and
M, in the order M, M, . The processing hours are the following :

Jobs 1 2 S 4 5
M, 3 8 5 4
M, 4 10 6 5 8

Determine the optimal sequence of the five jobs, the minimum elapsed time and the
ideal times for the machines M, and M, .

6. Find the basic solution or solutions, if there be any, of the set of equatiens
2x, +4x,-2x3 =1

7. Solve the assigment problem :

4617 (12/06) |
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GROUP - C
( Long Answer Type Questions )
Answer any three questions. . 3x 15 =45

8. a)  Solve the following LPP by Simplex method : 7
) Maximize Z = 60"1 + 50x,

subject to
| x, +2x,<40
3x, +2x, < 60
Xy, %520,

b) Solve the following linear programming problem by Charnes Big M method
( if possible ) :

,Maximize Z=2x,~x,+5x,

subject to , ,
X, +2x, +2x5 < 2‘
g—xl +3x, + 4x; = 12
4)kcl + 3x2.+ 2x5 224
- and x;.x,,x320
What is the optimal value 6f zZ? | , 8

9. a  Write down the dual of the following LPP :
' Minimize Z = 3x, + X,

- subject to
2x, + x, 2 14,

X -X, 24, xl,x220

and solving the dual problem find out the optimal solution and the optimal value
of the objective function. ‘ 8

b}  Find the optimal solution to the following integer programming problem: - 7
Maxﬁnize Z=x,~-x,
subject to x, + 2x, < 4,
6x, +2x,<9, x,,x,20and"

X, ., X, are integers.
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10. a)  Solve the following balanced Transportation Problem : 8
D, D, D, D, Capacity
F1 2 3 11 7 6
F2 1 0 6 1 1
F3 5 8 15 9 10
Requirement 74 5 3 2 17
b) Use dynamic programming to solve the following problems : 6
Minimize Z = y,2 + y,% + y,®
Q
subject to y, + y, + y3 2 15
and y,.y,.Y;20.
11. a) Solve the following two-person-zero game using the method of dominance : 8
Player B
5 - 10 9 0
Player A 6 7 8 1
8 % O 15 1
]
3 -+ -1 4

b) Find the optimal assignments to find the minimum cost for the assigment

following cost matrix : 7
J1 J2 J3
Pl 12 24 15
P2 23 18 24
P3 30 14 28

12. Use dynamic programming to solve
Maximum Z=Y,.Y,.Y,

Subject to constraints
Y, +Y,+Y,=5

andY,,Y,.Y,;20. 15

| 4617 (12/0G8) |
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13. a) Write the differences between PERT and CPM.

b) The following information is given :

Activity 1-212-3|2-4|3-5|4-6|5-6]|5-7]6-7

Pessimistic 3 9 6 8 8 0 5 8

time ( weeks )

Most likely 3 6 4 6 6 0 4 5

time ( weeks )

Optimistic 3 3 2 4 4 0 3 - 3

time ( weeks )

Draw the network diagram for the above. Calculate
1) Variance of each activity
1) Critical path and expected project length

iy The probability that the project will be completed in 23 weeks.

Given :

Z-value 1.9 1.91 . 1.92 1.93 1.94

Probability 0.9713 0.9719 0.9726 0.9732 0.9738

4+2+(2+1)+4

14. a) Assuming that the expected times are normally distributed, find the “probability
' of meeting the schedule date for the given network :

Job 1-2 1-3 2-4 3-4, 4-5 3-51
. to 2 9 5 . o 6 8
' tm 5 12 14 5 8 17
tp T T i e 12 12 .20
Schedule project completion date is 30 days: Also find the date on which the
project manager can complete the project with a probability of 0.90. 8
(4617 (12/08) |

Download 10th and 12th previous year old paper and model papers for all subjects


http://www.howtoexam.com

http://www.howtoexam.com

CS/MCA/SEM-4/MM-401/09 10

b) A small project consists of seven activities for which the relevant data are

given :
Activity Immediate “Time ( days )
predecessors
A - 2
B - 1
C A 3
D A B 2
E C. D 1
F B, D 3
G E, F 1

i) Draw the network diagram.
i)  Indicate the critical path and calculate the total float and free float for each
: activity. 7
15. a) The following network gives the distance in miles between pairs of entries
L 25 Gisuanens and 8. Find the shortest rout-between city 1 and 8 using
Dijkstras Algorithm. 8

b)  The following table shows the jobs of a network along with their time estimates.
The time estimates are in days :

Job | 1-2]|1-6|2-9|2-4|3-5|/4-5|5-8|6-7|7-8

to 3 2 6 2 5 3 4
. tm 6 5 12 5 11 6

ty 15 14 30 8 17 15 7 27 28

Draw the project network.

i) Find the critical path.

i) Find the probability that the project is completed in 31 days.
[P(z<-2.1667 ) = 0.0114 ]. 7

END
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