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Fill in the blank(s) (question number 1 through l0) by the most appropriate word(s) or

symbol(s):

l. The variables that can assume positive, negative or zero value are

called

o In final table of solution of LP problem the reduced cost corresponding to basic variables

method is based on the concept of duality in

transportation prob lem.

If rs - 23 ,m = 5,P = 6 then first random ?n1= """"

assignment into ...... cost.

In salesman problem if traveling salesman has to travel n cities starting from any one of

cities then number of ways of his tour planes = . . ' ' '

If the initial solution of the transportation problem has number of basic cells = value of

(m+ n -l) where m and n are the number of rows and columns of transportation matrix

then the solution is said to be.. ' '.

@ The formula L1 - Ei- tt7 is networking planning calculates the

If A, B, C, D, E are the cities where press -Van has to make round trip starting from the

city E then city E is called...

10. In a queueing system customer is classified as

when he joins a queue for a while then leave the queue without being served.

SECTION "B"
[0 Q x 0.5= 5 marks]

Fill in the blank spaces (Question number I I through 20) by choosing the most

appropriate answers from among the given ones. Do not tick the answers.

If in asingle severqueue 7 = 8 perhour, P= Pef hourthenthe proportion of timethat

the sever is idle is ........'.."....

[0.33, 2.66, 2.33, 0.66 ]
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Subtracting all the elements from largest one converts the maximizing profit of



12. Dual constraints for the maximization Lp-problem is

IZaii!i>- C1, Za1it,2 Cy \ai1y, 3 Ci, 2a1i!i 3 Ci, 1

l3 On the critical path of network
(i) Ei-Ei=Li-Li=tij
(il Ei-Lj-Ei=Lr-tij
(iii) Ei - Ej - Li = Ei -ti 1

(iv) Ei-Li=\-Li=ti1

holds

basicsolution, non-basicsolution]

for the assignment of i th job to j th

MinimizeZ
n+l n

2L,,,,,
t =l i=l

n n+l

MinimizeZ =\lc,,x,i)

t4

l5

16.

17.

18.

Indication of existence of multiple solution by simplex method is that
(i) Element of 21 - Q row corresponding to basic variable is zero
(ii) Element of zi - ci tow corresponding to non-basic variable is zero
(iii) Element of 21 - C1 row corresponding to slack variable is zero
(iv) Element of 21 - c1 row corresponding to surplus variable is zero

While solving the LP problem by simplex method sometimes artificial variable still stays
in the basis even after the optimization criterion is met then the problem is said to have

[Feasiblesolution, infeasiblesolution,

The objective function of assignment problem
machine is .....

nn

I MinimizeZ =llc,,x,,

e

n+l n-l
MinimizeZ =LL",,r,,

I =l r=l

deterministicl

(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.

Maximize Z = 6xi4x2 subject
auxiliary objective function ... ..

to the constraints xr*xz > 5, xz ) 8,xyx2 )

is not the assumption of travelling salesman problem

(p

0 has the

IMaxZ= -Ar-Ar,MaxZ= Ar-A2,, MaxZ= A1*42, MaxZ= Ar*Az)

19. The rate by objective funct ion value improves as the R.H.S quantity is increased by unity is
called

[Reduced cost, opportunity cost, Relative cost, Duar price]

In integer programming problem solving procedure by branch and bound method the further
branching is stopped and problem is said to have
ilnfeasible solution, multiple solutions, fathom, cutting planel

20
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SECTION "C"
[3Qr7=2lmarks]

The owner of a chain of fast food restaurant is considering a new computer_ system for

accounting and inventory control. A computer company sent the following information

uuoui the Iomputer instailation: 13+2+21

a) Construct the network diagram for the Project
b) Find the expected completion time of the Project

c) Find the probabilitY of completing the project in 55 days

In a single channel queuing system random numbers for anivals of customers are

i6,60,g1.)4,14,62,6i,10,s5,t+ and random numbers for services of customers are 34,35,

3l',62:,48',73',88,70,19',40 and using Monte Carlo simulation for the queuing system for l0

p.riJt rot tt',. iabie given below:-Find t7l

(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.
(r) Mean time that a customer spends in the system

iril Mean number of customers waiting in the queue'

(vii) Percentage of time that the server remains busy'

Inter-arrival time mln Probability Service time (min) Probability

5 0. r5 7 0. l0

6 0.35 I 0.35

7 0.40 9 0.45

8 0.10 l0 0. l0

OR
Solve the following integer programming problem by the method of branch and bound method

Minimize Z=3x1* 2.5x2 subject to the constraints
x1*2x2>20,
3x1* Zxz ) 50 , xr, x2 ) 0 17)

o

2.

_@
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t.mImmediate predecessorActivity descriptionActivity
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7 l55ADesiB

1284ADesi MSC
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4.

A salesman has to visit five cities A, B, C, D and E. The distances(in hundred km)
between the five cities are as follows: t7l

From City

To city
A B C D E

A t7 l6 l8 t4
B t7 t8 l5 l6
C l6 l8 t9 t7
D l8 l5 l9 l8
E t4 t6 t7 l8

Find the routing schedule so that the total distance travelled by him is minimized

SECTION "D''
[5Qr 5:25 marks]

What is the linear programming problem? A company manufactures two products: A and
B. Product A yields a contribution of Rs.30 per unit and Product B, Rs.40 per unit
towards the fixed costs. It is estimated that the sales of product A for the coming moth
will not exceed 20 units. Sales of Product B have not yet been estimated but the company
does have a contract to supply at least l0 units to a regular customer. There are 100
machine- hours available for the coming month. It takes 4 hours to produce both product
A and product B.There are 180 labor hours available and.products A and product B
require 4 hours and 6 hours of labor respectively .Material available are restritted to 40
units for the products .One unit of each product requires one unit of material. The
company wishes to maximize its profits.(a) Set up the mathematical model as the linear
programming problem (b) solve the problem by graphical approach to find optimum
product mix. 

t3+Z)

OR

Find two optimal solutions set of following Lp-problem:
Maximize Z: 6x,, +3x.,

Subject to

Zxr* x., 38,
3x, +3x, < l8

xz 13

xrrx, ) 0

A petrol station has a single pump and space fbr not more than 3 cars. A car arriving
when the space is filled to capacity goes elsewhere for petrol. Cars arrive according to a
Poisson distribution at a mean rate of one every 8 minutes. Their service time has an
exponential distribution with a mean ofll minutes. Find (a) Mean number of cars
altogether in petrol station fbr their turn to come (b) Mean time to spend in the station.

[2.5+2.5=51
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6. Justify that the transportation model is the special type of linear programming problem.
Find optimal solution of following transportation problem : [5]

P a R S Suoolv

A ll l3 t7 t4 250
B l6 l8 l4 l0 300
C 2t 24 l3 l0 400

Demand 200 225 275 250

7. Solve linear programming problem by Simplex method Minimize Z= *, -3x, + 2x, subject to

3r, x3 + 2*, s 7

tsl

By using big M-method solve the following LP-problem:

Maximize Z = 2x, + x2 +3\ Subject to

xt+x2+Zxr<5

2x, +3x, * 4x, =12

11 ,JCrrr3 )0

tsl

SECTION "E"
[2Qr2=4marks]

State two applications of Operations Research in Computer Engineering.

Convert following assignment problem into linear programming problem.

-o

9

G
10.

X Y Z
A 3 4 5

B 6 7 8

C 2 I 3

8.
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