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[10Q.xl=10marks]

Fill in the blank space(s) by writing the most appropriate word(s) or symbol(s)

If optimistic time is 3, pessimistic time is 5, and most likely time is 4 then expected time

for this activity is

Maximize Z =6x1 * 4x2has vertices convex polvgon as Cz,sl, (s, i) , (i , s) , (i, ]) tr'*

optimal value vertex is

3 If there are m cities then a traveling salesman has to travel these cities starting from one

ofthese cities then its objective function is

4. rs -- 27 ,m - 1000, P -- SL9 then r, =

ln project network diagram the dummy activity is used to avoid

The transportation problem has the demand amount less than supply amount then before

finding the initial solution we have to introduce 

-

8. While numbering the nodes of project network tail node gets than head

node

9 FromtheperspectiveofcostofprovidingtheservicetothecustomersoutsofWW4IT

and IWM/10/5 one should choose to use

10. If minimize Z=75xt + 90rz then 75 indicates

2

|lr
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SECTION "A"

5.

6.

7.



SECTION'8"
[0Q.x1=10marks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones.

(DO NOT TICK TTIE ANSWER).

11. In queueing model, the inter-arrival time and service time distribution follow

Poisson distribution
Erlang distribution

Exponential distribution
Geometricdistribution ]

Infi nitely many solution
Degenerate solution ]

12. IfLP-problem possesses altemative solutions then it can have

I Unique solution
Infeasible solution

is not the assumption oftravelling
salesman

I The travelling salesman should come back to home city
The priority visit ofthe city is the prime objective oftravelling salesman problem
No back{rekking is allowed in the travelling salesman
The cost or time or distance between pair city should be known priorly by the salesman ]

14. Simulation is not

13

16.

15. Ifm troops be deployed to m -border sentry with their logistics then which ofthe following
technique be applied for the process

I RepresentativeProcess
Costlier Process

I Travelling salesman technique
Assignment technique

Transportation technique
Project Network technique 1

If there are n workers and n jobs in the assignment problem then there would be
solutions

(n - 1)! (nl)"In!
17. Single server queueing system has 2 customers waiting in queue with ,l = 3, p = 4capacity then

probability of server being idle .is
[0.34 0.43 2.34 2.43 l

18. Problem gets optimal solution for assignment problem but not for travelling salesman problem
then to find the optimal solution for travelling salesman problem we have to proceed

to draw minimum number ofvertical and horizontal line to cover all the zero
to add dummy row
to extract the new mahix corresponding to least cost
to extract the new matrix corresponding to largest cost ]

19. Loop starts from the cell in MODI method of
transportation problem that has

I largest d;; > 0 largest dij < 0 dii=o leastd;i>0]

Optimization Process
Easier Process l

n)



20. F (Fi j),1(Fi),T (Fi1), are the free float , independ-ent float and total f Loat thentheir reLati.on ts

r(Fij) < F(Fi) <
r (F.r) > F(Frr) >

t rfr(Fi
r(P,i)

1(Fij) < T(Fij)
(Ft) >- T(Fij)

T(Fit)
r(P,;) l

)<>I
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SECTION "C"
[3 Q. x 7 = 2l marks]

In what way does Two-phase method is superior to Big-M method? Use -Two phase method

to find the optimal solution of following LP-problem: MinimizeZ = xL+x2 subiect to the

constraints
2x1* x2 2 4;x117x2> 7; x1x220

OR

Maximize Z = 5rr * 3xz subiect to the constraints

x1*x232iSx1*2x2<!0' 3xr+8x.2!lzi xvx2 > 0 has

solution table:

the following optimal

2

a. State optimal solution set.

b. State whether the solution is non-degenerate or not

c. State basic variables and non-basic variables

d. Value ofs3 = 6 what does it mean?

e. Does this problem possess altemative solution? give reason

f. State from the table the solution for dual variables.

g. What is the new objective function value when x2 is introduced into solution

In a KUSMS Teaching hospital, Dhulikhel patients' anival are considered to be Poisson with an

inter-arrival time of r0 mins. The doctor's examination time assumed to be exponentially

distriburcd with an average of l0 mins find: l2+l+2+2)
a. What is the chance that a new patient directly sees the doctor?

b. For what proportion ofthe time the doctor is busy?

c. What is the average number ofpatients in the system?

d. What is the average waiting time of the system?

q 3 0 0 0

CB B x.. X1 X2 s1 S2 S3

5 X1 2 1 1 1 0 0

0 S2 0 0 -J 0 1 0

0 Sj 6 0 5 0 0 1

zj 5 0 0

zi'ci 0 2 0 0

P.T.O.

I

cj



3 In a. single.server queueing system, the arrival random number numbers g9,16,99,09,39 and
service. random numbers 23,06,87,92,55 with the folrowing probabilities distribution; of the
interarrival and service times. System start l:00 pM

Inter-arrival
time (Min)

Prob Service time
(MinJ

Prob.

15 0.10 10 0.2 5
10 0.20 10 0.20
3 0.27 5 0.3 5
I 0.13 8 0.20
2 0.30 10

a,

b.

d.

f.

Find the mean number of customers waiting in queue
Find the mean time that a customer has to wait in queue
Find the mean time that the server remains idle
Find the mean inter-arrival time
Find the mean service time ofa customer that he/she receives
Find mean time that a customer has to spent from arrival to departue
Find the percentage of time during which server remains busy

Find optimal solution of the folowing linear programming problem by using Big-M method:
M inimize Z = 10rr - 3x2 subject to

3xr_ Sx2_ x3Z 3;2x1_3x2 + x32 Z; xr,x2,xr20

A project work consists of four major jobs for which an equal number of contractors have
submitted tenders. The render amounr quoies (in lakh of rupees)'are given in the;tri-i4lir'-- '

o

E

o
(.)

Jobs

A B C D
P 10 24 30 15

a L6 2Z 28 12
R L2 20 10
S 9 26 34 76

a. Find the optimal assignment of contractors to the jobs that will result to the minimum total
cost

b. Find total cost.

N "D"
[5Q. x6=30marks]

Find. two optimal solutions by using Simplex method of the following linear programming
problem:
Mazimtze Z = 2x1 * 3x2 subject to the constraints [1+5]

6xr+9x2 S 10;x1 * 2x235; xr,xz>O

OR

5

4.



tn tptoActivity Immediate
predecessors

6 75A
t2 768B

97 8AC

51BD
3 4D,A 2E
5 6B 4F

)-4 18C,E,F 10G

3418 20H G

6.A lan consi ofthe follow tasks 12+2+21

a. Draw the network diagram

b. Find critical path and expected time to complete the project

c. What is the probability that the project can be completed in 50 days

Tkee factories F\, F2, h in the country produces the Mountain-bikes and supplies to dealers A,

B, C, D the demand, supply quantities and profit per unit bike have been given in the table below

then find the net retum ofthe company.

A B C Capacity

F1 25 l7 25 t4 300

F2 l5 l0 l8 500

F3 l6 20 8 l3 600

Demand 300 500

1

The manager of an oil refinery must decide on the optimal mix of two possible blending

processes of which the inputs and outputs per production run are as follows:

Process (Units) Input (Units) Output units

Grade A Grade B Gasoline X Gasoline Y

1 5 3 5 8

2 4 5 4 4

SECTl ON "E"
[2Q.x2:4marks]

Give Four applications ofqueueing model in the study of computer engineering

The maximum amounts available of crudes A and B are 200 uni6 and 150 units, respectively.

Market requirements show that at least 100 units of gasoline X and 80 units of gasoline Y must be

produced. The profits per production run for process 1 and process 2 are Rs 300 and Rs'400

respectively.

a. Formulate this problem as linear programing problem'

b. Find by graphical method how many units production run can be made so as to maximize the

profit?

9

10. Discuss Floating

8.

D

24

300 500
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