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ENGINEERING & MANAGEMENT EXAMINATIONS, JUNE - 2009
OPERATIONS RESEARCH & OPTIMIZATION TECHNIQUES
SEMESTER - 4 | |

Time : 3 Hours ] o . " [Full Marks : 70
Graph sheets are provided at the end of this booklet.

7 : GROUP A
( Multiple Cholce Type Queptlons )

1. Choose the correct alternatives for any ten of the following : ' | 10x1=10

1) In an assignment problem‘ the basic feasible solution foi' the constraint equations

will consist Qf ,
a (2m+1 )";a;iaues - b (2m-1 ).vanfables‘
| o) 2’rh‘vaﬁabl§s o _ d '2m‘2 vaﬂébles. | ]
i)  For an LPP the duél of ihe d\ial‘pfoblém is ‘calle"d' the
a) - primal problem | b} dual problem
¢ bothf@and®) -~ - | '@ none of these ]

' "‘111) What is the number of basic non-variables in the balanced TP with 4 rows and

5 columns ?
a 4 - B 5 | | |
o 12 @ 200 . ]
v) Thé full form of CPM is ’
, a) crash plfojectffnanagement. "b) critical path management
¢ . critical path method ~d) * none of these. | : |::|
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v A necessary and sufficlent condmon for a basic solution to a maximizing problem
,tobeoptlmallsthat(forallj) '

| a) ZJ—CJZO ’ b) ZJ'—CJSO
o Z,-C;=0 ‘ d Z,-C,<0o0rz,-C,;>0. ]

vi) "l‘h,e basic feasible solutions of the system of equations

x;+x2+x3=8 '

,3x‘1'+2x2"=1.8‘-.
» | |
. 1(2; 6.0), (86,0, 2) b (1.7.0),(7.1.0)
c) no basic solrxﬁon o d) | none of fhese. A [:]
i) In an asalgnment prob'lem; the nunimurh number of lines covering all zeroes tn

| /‘th'ereduc'ed cost matrix of order nc‘anbe-lj
Q. at most n R L b); n+l |
Q- n- 1 - a 'lat.'-least.n. | ,. : E:
" vit) Given a system of m limultaneeue linear eqﬁatlon_s in n unknown variables
(m<n).the number ofbaelcvanableemu,be | |
@ am @ men N
bd lfmetearenworkere an'dj'njob.s.. there wogld'be '. |
o a) f ‘nt’edlutions ‘ | | o b) (n-1)!solutions

c) (nl)""eolimoris'” : ’d) 'ns'olutions. ' . :]
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X)  The point of intersection of a pure strategy game is called

a)  value of the game b) two-person game

none of these. :|

x) Inan(M/M/1):(«/FIFO ) model, the average number of customers E (n ) is

c) mixed strategy game d)

given by
P
a p" S v
2
c) ﬁ d) None of these. l:]

xi) An assignment problem is a épccial type of

a) transportation problem b) LPP

none of these. |:]

c)  inventory problem d)
xil) In a fair game the vaiue of the game is
a 1 | b o
none of these. :I

xiv) The value of the game having the following pay-off matrix is

c) unbounded d)

Bl Bz BS

A, 10 2 .3

Ay 7 6 8

Ag 0 3 1

a 6 b 10
o 8 a 2 ]

xv) An assignment problem can be solved by

- a  Hungarian Method b) VAM
¢)  Matrix Minima Method d  Dominance Principle. 1
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|  GROUP - B ,

~ ( Short Answer Type Questions)
Answer any thrée of the following.

‘2. Shorw‘that'thke set given by

‘X‘={‘(xl.x2):4}c?+9xgs36}

is a convex set.

3. . Solve the following game problem :

PRSI B B > ' 4

PlagerB. I O WD IV
1 3 2 4 0
| n 3 4 2 4
‘Player A _
_ ' I 4 2 4 0
o ' ' |
- IV 0 4 . .0 8
4. Write the LPP in its standard form :
. Max (Z)=x,-3x,+5x,
- subject’_'to ’
X, -‘;sz +X,<7
X=X, + X322
’35{1 -X,+2x,=-5
E X1, x,20 and'x , is unreIStncted. -
v o ‘ . |
* [4461(08/06) ]
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- 5. F’ind any one of the basic feasible solutions of the following system of equations
| X, +2x,+ 3qc3‘=6
2x ) - X, 44X, =4

6. Use Big M method to maximize
| Z=3x,-x,

_subject to

2xrl +X, 2 2

X;+3x,<3 : e e
xy,<4
X, x,20. '
‘GROUP - C
( Long Answer ’rype Questions )
Answer any three of the following. o 3x15=45
7. - Use the dual simplek method to solve the following L.P.P. : k . 15

Maximize Z = - 2xkl‘ ~2x, - 4;3
’s'.ubject to the consﬁ'airi,ts._ A
"2.vxl' +3x, +5x522
le +x2v+ 7x3<3
.xvl _-0-_'4:«:2 +"6x3‘sv 5

' xl.’ xzn xs‘Z 0'
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8. 8 Solve the transportation problem by VAM method and chécking optimality find

optimum cost. 9
D 1 D 2 D 3
0, 4 3 2 10
0, 1 5 0 13
O, 3 8 5 12
8 5 4

b) Find the assignment of Machines to the Jobs, that will maximize the profit.

AB
1 62 78 50 101 |. .82
2 71 84 .| 6.1 73 59
3 87 92 111 71 81
4 48 64 87 || L7 80

6

9. A small maintenance project consists of the following jobs whose precedence
relationship is given below :

. Estimated Mdon (wee'ks)
Activity - Optimistic Most Likely Pessimistic
1-2 1 1 7
1-3 1 4 7
1-4 2 2 8
2-5 1 1 1
| 3-5 2 5 14
4-6 2 5 8
5-6 3 6 15
a)  Draw the project network. : 3
b) Find the expected duration and variance of each activity. 2
c) Calculate the early and late occurrence for each event and the expected project
length. - 3
| 4461 (08/086) |
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d) Calculate the variance and standard deviations of project length. 2
e)  What is the probability that the project will be completed —

i) 4 weeks earlier than expected ?

i) not more than 4 weeks later than expected ?

If the project due date is 19 weeks, what is the probability of meeting the
due date ?

[ Given that ¢ ( 1-33 ) = 04082 and @ ( 0-666 ) = 0-2514 ] 2+2+1°

10. a) A medium project has twelve distinct activities which are to be further analyzed
by using PERT. The following relevant information is also given in tabular form :
Most Most Most
: optimistic likely pessimistic
Activity Predecessor time time time
Activity (in days) (in days) (in days)
A None 2 2 2
B None 1 3 7
c A 4 T 8
D A 3 5 7
B i B 2 6 9
F B 5 9 11
G C.D 3 6 8
H E 2 6 9
I C.'D 3 5 - B
J G, H 1 3 4
K F & 8 11
L J, K 2 5 7

i Present these activities on the PERT network.
ii) Find the expected total float for each activity.
iii) Determine the average critical path.

tv) Within how many days is it expected to complete the project with 99%
chance ? 12

b) Find graphically the non-negative values of the variables x and y which satisfy
the constraints 3x + 5y < 15, 5x + 2y < 10 and which maximizes the linear form
z = 6x + 3y. 3
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11. a) Customers arrive at a oné-window drive-in bank according to a Poison
distribution with mean 10 per hour. Service time per customer is exponential
with mean 5 minutes. The space in front of the window, including that for the
serviced car can accommodate a maximum of 3 cars. Other cars can wait

outside this space.

i) What is the probability that an arriving customer can drive directly to the
space in front of the window ?

i)  What ig the probability that an arriving customer will have to wait outside
the indicated space ?

i) How long is an arriving customer expected to wait before starting service ?

iv) How many spaces should be provided in front of the window so that all the
arriving customers can wait in front of the window at least 20% of the

time ? 4x2%=10
b)  Find the dual of the following LPP :
Minimize Z = 3xl +X,

subjectto x, +x,21

1
2x, +3x,22
X,.%,20. 5
12. a  Solve the travelling salesman problem with the following cost matrix
[ cy]4 x 4 where, cyls the cost of travelling from city i to city j :

1 2 3 4
1 oo 15 30 4
2 6 e 4 1
3 10 15 oo 16
4 7 18 13 oo
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b)  Solve the following Transportation Problem using the Vogel's Approximation

Method :
Dl Dﬂ DS
0, 2 7 4
0, 3 3 1
0,4 5 4 7
0, 1 6 2

Also test the optimality of the solution obtained using Modified Distribution Method. 10

END
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