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SECTION ..A"

Il0Q'x0'5=5marks]

Fill in the blank space(s) by most appropriate words or symbol(s):

Necessary condition for transportation to start optimal solution is that its initial solution
has to be

o 2. While solving LP problem we observe that number of basic variables is equal to number
of

3. In random arrival queueing system the time between arrivals has

4

distribution

lf dii,xii are the distance travelled per unit time and total distance from ith city to jth
city respectively that travelling salesman has to travel n cities then its formula is

5. Maximization assignment problem is changed into minimization assignment problem

In the solution process of integer programming problem the new constraint so
constructed is called

a
7 lf Te ,Ir and oe are the expected time , scheduled time and s.d of the network analysis the

probability that the project is completed in scheduled time I is given by

8. In M/M/l queueing system the formula for probability for server being idle is

9 ive function of minimization LP-problem is Maximize Z= 7x+8y then economic
ofTis

Ifobjecti
meaning

10. Solution of primal LP-problem by the solution of its dual is obtained as

6.



SECTION.'B"
ll0Qx0.5=5marksl

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

answers tiom among the given ones. Do not tick the answers.

I l. Which of the fbllowing is not concerned with Queuing model

(i) Optimization,
(iii) Exponential distribution

(ii) Simulation,
(iv) Expected time to complete the project

12. North-West corner rule is
(i) Used to find an initial feasible solution.
(ii) Used to find an optimal solution.
(iii) Based on the concept of minimizing opportunity cost.
(iv) Based on the concept of maximizing cost.

O
I 3. If the one of the solution of transportation problem is X35 : 100 then it carries meaning

(i) To transport the amount 100 from the origin 3 to destination 5.

(ii) Cost of transporting per unit commodity from origin 3 to destination 5 is 100.

(iii) Profit of transporting per unit commodity trom origin 3 to destination 5 is 100

(iv) Third resource used fbrtransporting fifth product is 100.

14. The solution of transportation problem indicates dii 3 0 which of the following does it
imply
(i) tbasible solution
(i i) non-feasible solution
(iii) basic solution
(iv) basic feasible optimal solution

15. Which one is not a major requirement of a linear programming problem j
(i) An objective for the firm most exists.
(ii) Resources must be unlimited.
(iii) There must be alternative course of action among which to decide

(iv)The problem must be of maximizing type.

In a departmental store customers arrive at a rate of l0 customers per hours. The average

number of customers that can be handled by cashier is 24 per hour, then mean time to

arrival is
L

ll0 10

t6.

24
L2

5

t

l
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blem meanst7 The occurrence of degeneracy while solving a transportation pro
that
(i) Total supply equals total demands.
(ii) The solution so obtained is not feasible.
(iii) Nothing can be said certainly.
(iv) The few allocations become negative

r8 As simulation is not an analytical model, therefore, the result of simulation must be
viewed as

(i) Unrealistic (ii) Exact (iii) Approximation (iv) Simplified

19. Network models have advantage in terms of p
(i) Planning (ii) Scheduling (iii) Controlling (iv) All of the above

The length of time by which an activity can be delayed until preceding activities are
completed at their earliest possible time and all successor activities can be delayed by

o latest time is determined by

20.

(i) Total float
(iii) Independent float

(ii) Free float
(iv) Total float and Free float both

o
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SECTION ''C''

[3Q x7:21 marks]

Linear programming problem: Maximize Z: 2x1*4x2*x3 * xa Subject to the

constraints xr*3xz* xc < 4;2xr+xr+3xz 13;x2+44* xq 13;xyx2,x3,xa 2 0 has

the following optimal table: [2+2+2+ll

ci 24tl 0 00
s2 s3CBBXBX1X2X3X451

2/s
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(i) List the dual price and reduced cost ofthe problem from above table

(ii) Does the problem possess alternative solution? Give reason.

(iii) Find new objective function value when .r4 is forced into the solution

(iv) State whether the solution of LP problem is degenerate or non-degenerate

DifTerentiate between CPM and PERT with one example of each. A sociologist plans a

questionnaire survey, consisting of the following tasks: U+2+2+21

(i) Draw the network diagram of the project
(ii) Find the expected lengh of the project
(iii) What is the probability that the project will be completed at least l0 days earlier

than expected time?

Activity Description Predecessors to(days) t^ (days) t, (days)
A Design of

questionnaire
4 5 6

B Sampling design 8 t2 t6
C Testing of

questionnaire and

refinements

A 4 5 t2

D Recruiting for
interviewers

B 3 5

E Training of
interviewers

D,A 2 2 2

F Allocation of areas

of interviewer
B 4 5 6

G Conducting
interviews

C,E,F l0 t4 r8

H Evaluation of
results

C 18 20 34

l.



1J State two graphical approach of dealing with LP-problem. The production of a certainmanufacturing firm involves a machining process that acquires raw materials and thenconverts them into (unassembled) parts. Th.r" parts are then sent to one of the twodivisions for being assembly into thi final produ.i. Diririon I is used for product A. andDivision 2 for product B. Product A requires 40 units of raw material and l0 hours ofmachine processing time. Product B requires 80 units of raw material and 4 hours ofmachine processing time. During the peiiod. 800 units of raw material and g0 hours ofmachine processing time are available .The capabilities of the two assembly aivisionsduring the period are 6 and 9 units respectively.'The profii contribution per unit to profit
and overhead (fixed cost) is of Rs. 20b for ealh unit'of product A and Rs. 120 for eachunit of product B. with this information, (a) pornluiate this problem as linearprogramming model (b) Determine the optimal level of output for the two products usingthe graphical method. 

tl+3 +31

4

OR
Show that fbasible solution for maximization linear programming problem lies on the Overtex of the polygon.

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

Kathmandu iron and steel company has three open hearth furnaces and five rolling mills.
Transportation cost (Rs. Per quintal) for transportation steel from furnaces to rolling mills
is shown in the table below: Find the optimal schedule.

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 preference scores by
giving each flight a number of 10. The higher the number, the greater is the preference
'Some of these flights are unsuitable to some pilots owing to domestic reasons. What
would be the optimal allocation of the pilots to flights in order to meet as many
preferences as possible?

5 O-

M, M2 M" M4 ME a;
F1 4 2 3 2 6 8
F, 5 4 5 1 I t2
F? 6 5 4 7 J t4
bi 4 4 6 8 8

S T U W
A 8 2 5 4
B l0 9 2 8 4
C 5 4 9 6
D 3 6 2 8 7
E 5 6 l0 4 J
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Explain wlrat beneficial of solving LP- problem by two phase method? By using two-

phase method solve the following LP-problem: [l+4]

Minimize Z: 1.2x1+LBx2+1'5x3 Subject to the constraints

4x1* 8x2 * 64 2 64; 3 xf6x2 * lZ4 > 95; xvx2,x3 2 0

OR

Show that dual of dual for following primal is primal itself:

MinimizeZ = 3x, *5x: +6x, Subject to

xt+$+xr39
x, + 4x, + 6xr2 4

3xr*xrtTxr=J
x1,xt>0 x, ls unrestricted

o

o

7 In a single channel queuing system random numbers for arrivals of customers are : 02,

14, 81, 
-62,38,and 

random numbers for services of customers are: 71, 14,53, 73, 88'

System starts at l0:00 AM and using Monte- Carlo simulation for the queuing system.

Find tsl

lnter-arrival time (min) Service time (min) Probability

1 0,10 3 0.15

2 0.20 5 0.15

3 0.45 4 0.40

4 0.15 7 0.20

5 0.10 2 0.10

(i) Mean queue length.
(ii) Mean service time of a customer.
(iii)Mean idle time of server.
(iv)Mean number of customers waiting in the queue.

(v) Mean time spent in the system.

If for a period of 2 hours in a day (A.M to 10 A.M) trains arrive at the yard every 20

minutes but the service time is 36 minutes and line capacity of the yard is limited to 4

trains only .Calculate for this period [25+25)
(a) The probability that a yard is empty
(b) The average number of trains at the yard.

8.

Probability
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SECTION "E"
[2Qr2=4marks]

State five criteria for a traveling salesman problem to exist'?

Change following assignment problem into linear programming problem:

A B C D

A l0 20 30 40

B 40 30 20 l0

C 20 40 30 l0

D 30 l0 20 40

10.

o
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