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SECTION "A"
[0Qxl=l0marks]

Fill in the blank(s) (question number I through l0) by the most appropriate word(s) orsymbol(s):

Objective of study of q
customers in the queue

ueueing system is to make the barance between the cost of waiting of
and

Elements of Z ,row under slack or surplus variables s, are called

objective function of Lp-probrem in Matrix notation is

Objective function of traveling salesman problem is

In the PERT network anarysis if ro ,t,, ,t n havetheir usuar meaning then formura for

6. Allthe floating of criticaractivities have their varues

Actually the solution method of salesman problem is also well-known method

Probabilistic approach of simulation is called

Elements of Linear programming problem are

In the process of optimal solution of transportation problem looping starts from the

Date :

\
2.

a
J.

4.

5.

t

8.

9.

l0

7

with largest positi

SECTION "B"
I lOQ x l: l0 marks]

cellVE

Fill in the blank spaces (Question number I I through 20)bychoosing the most appropriateanswers from among the given ones. Do not tick the answers.

I I ' customers in the queuing system facing balking, reneging and jockeying are called

ILower prioritized, Higher prioritized. impatient, blocking]



12.

14.

15

t6

17.

18.

l9

In assignment problem x, i = l indicates that

{i) ithMachine is assigned to ith job
(iii) jthMachine is idle machine

(ii) ith Machine is assigned to .ith.iob
(iv) ith Machine is idle

13. which of the following method is also known as u-vmethod
fNorth-West Comer method; Least Cost method;
Vogel's Approximation method; MODI method]

In M/ NzV I queuing system if customer arrive at the rate 4 per hour and server serves the
customers at mean time 12 minutes per customer then probability that system consists of
more than 5 customers is

[0.0014; 0.2621; 0.8000; 0.0041

While solving the LP problem by simplex method sometimes after the optimization
criterion is met, value of Z , -row element under the non-basic variable observe to be Zero
this indicates that
(i) Problem attains infeasible solution
(ii) Problem attains unbounded solution
(iii) Problem attains multiple solutions
(iv) Problem attains degenerate solution

[non-feasible solution, basic solution, non-basic sorution]

Probability of 95Yo confidence of complete the project in expected l6 days is 0.5346 .

then foro, = 3 the scheduled days is computed as

[17.6038; 60.1738; 38.1760; 17.3860]

The objective function of assignment problem for the assignment of ith job to j th
machine is

mizeZ =ffr.,*,
l=l i='l t=t r=t

n+l n-l
MinimizeZ =llc,1,, MinimizeZ =I 

.l ,=l

If for a given optimal solution of LP-problem the value of surplus comes out to be non-
zero then it indicates that
(i) The solution is optimal
(ii) The solution is infeasible
(iii)The entire amount of resource with the constraint in which the slack variable appears

has been consumed.
(iv) Shortage of resources

is not the assumption of travell ing salesman problem
(i) Traveler should know the number of cities to be visited.
(ii) Cost of travelling from one city to another.
(iii) City from which the tour to be started.
(iv) Number of travelers per route per day.

Kendll's notation: al b I c:d I el/ defines / ut

[System capacity, waiting space size Queue discipline , population size ]

c,,x,1)
tt+1II

20.
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SECTION "C"
[3Qr7:2lmarks]

Explain types of simulation. In a single channel queuing system random numbers for
arrivals of customers are 91,03,16,10,11,74,13,68 and random numbers for services of
customers are:07,64,23,89,34,76,66,12, and using Monte Carlo simulation for the
queuing system for l0 periods for the table given below: Find U)
(i) Mean queue length.
(ii) Mean inter arrival time of a customer
(iii) Mean service time of a customer.
(iv) Mean idle time of server.
(v) Mean time that a customer spends in the system
(vi) Mean number of customers waiting in the queue.

Inter-arrival time (min) Probability Service time (min) Probability
6 0.15 7 0.15
7 0.3s 6 0.30
2 0.40 9 0.4s
8 0.10 l0 0.10

2 Using Charne's big-M method solve the following linear programming problem:
Maximize, : *r+2xr+3 x 

r-x O
Subject to

xr+2xr+3xr=15

2xr+x2+5x3=20
x +2x *x *x =101234
x.x-x-x>01 2',3', 4

OR
Show that the following LP-problem has alternative optimum solution; also find the
alternative solution [4+3]

Maximize Z: 6xr+3x,
Subject to

Zxr+ x. 18 ,

34 +3x, < l8

J, <3

Jl,X2 > 0

t7l



3 What the project net work analysis is about? With the help of following information (i)
Draw the network diagram (ii) find the expected project llngth (iii) wh'at is the
probability that the project will be completed at leasi 4 weelis earlier than expected time.
l+2+2+27

An airline company has drawn up a new flight schedule involving five flights. To assist
in allocating five pilots to the flights, it has asked them to state their prefeience scores by
giving each flight a number of l0.The higher the number, the greatei is the preference.
Some of these flights are unsuitable to pilots owing to domestic reasons. Find optimal
allocation of pilots to flights in order to meet as many preferences as possible?

Predecessors Optimistic
time(Weeks)

Most likely Most
pessimistic

A a
J 4 5

B 4 8 t0
C B 5 6 8
D A,C 9 l5 l0
E B 4 6 8
F D,E J 4 5
G D,E 5 6 8
H D,E I 3 4
I G 2 4 5
J F,I 7 8 l0
K G 4 5 6
L H 8 9 l3
M J,K,L 6 7 8

SECTION "D"
[5Q"6:30marks]

Goods have to be transportated from factories Ft, Fz, Frwhich supply to warehouses
Wr,Wz,Wz,Wz, Find the optimal quantities of goods to be transported so that following

costs becomes minimum.

w1 w7 w" wa Supply

F1 5 I 7 8 l0
F2 6 4 6 6 80
F3 J 2 5 5 15

Demand 50 20 50 25

4

5

Flight Numbers

Pilots

P a R S T
A l0 2 5 4
B l0 9 2 8 4
C 5 4 9 6
D 3 6 2 8 1

E 5 6 l0 4 1
J



6

stP 0 6 201t

A manufacturer produces two different models X and Y of the same product .Model X
makes a contribution of R.50 per unit and model Y Rs.30 per unit towards total profit.
Raw materials M and N are required for production. At least 18 kg of M and 12 kg of N
must be used daily. Also at most 34 hours of labor are to be utilized. A quantity of 

-kg of
M is needed for model X and I kg of M for model Y.For each of X and Y, I kg of N is
required. It takes 3 hours to manufacture model X and 2 hours to manufacture model y.
Set of the problem as a linear programming problem and find by graphical method that
how many units of each model should be produced in order to maximize the profit? [3+3]

Patients arrive at a clinic according to Poisson distribution at the rate of 30 per hour. The
waiting room does not accommodate more than l4 patients. Examination time per patient
is exponential with mean rate 20 per hour. [3+3](i) What is the probability that an arriving patient will not wait
(ii) what is the expected time spent until s/he is discharged from the clinic?

For the linear programming problem Minimize Z: *r. -3x, +2x, subject to

Whose optimaltable is

cj I -J 2 0 0 0

CB Basis Xa=b x) x. x sl J?5 .93

I

-J

0

x2

x.
J

.s.
J

4

5

il

I 0

I

0

4/5 2/s

U5

I

l/l 0

3lt0

-112

0

00

0

2ls

l0 I

C Z 0 0 -12/5 -U5 - 4t5 0

(i) If we wish to introduce x, into solution then what is the new objective function
value

(ii) List dual prices corresponding to s

(iii) Does this problem have alternative solution? If yes/no why?

OR

Find the optimal solution for following linear programming problem by using the slack
variable simplex method
MaxtmtzeZ:2x1*x2 Subject to 4x1*3x2 <1.2, 4x1*x2 .-8, 4xr_x2 <8,
X1,X2 ) Q

7

8



SECTION "D"
l2Qx2:4 marksl

9. Convert the following assignment problem into linear programming problem

10 How do maximization and minimization problems differ when applying the simplex
method?

4 6 8

7 2 9

J 5 I
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