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[10Q. r I = l0 marks]

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

L. Linear programing is used to allocate to activities so as to
optimize the value ofthe objective function.

2. ln M/M/1 queueing system arrival rate 7=Sperhourandserviceratey--
gper hour then average number of customers in the system is

3. Unbalanced assignment problem does nothave

4. Ifyou find too long line in NIMB counter in KU then you don't loin the queue but you
go for launch then you are called

5. lf the expected time 9, variance of the network is 4,fot Zs.a6se = 2.t2' then schedule

time

6. lf ro - 373,^ = 1000, P -- 7 63 then rr =

The Simulation is not
technique.

7

8 Subiect of study that reduces the congestion either by providing the additional

server or by increasing the service rate is called theory of

g. If minimize Z =1xt * 9x2 subject to 10x, +20x2> 50 and 30x1* 40x2 >

If r;; is the quantity to be transported from irtcity to 7 
thcity, di1 is the distance from

dt[city to.lthcity, then obiective function of travelling salesman problem is 

-

10.

Time: 30 mins.

6O ,x1,x2 2 0 has dual objective function as



SECTION "B"
[0Q.x1:l0marks]

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

(DO NOT TICK THE ANSWER)

tl. If optimal table of transportation problem has an! d'i; = 0 then it is the indication that

That transportation problem has

I Infeasible solution
Multiple optimal solution

Unique optimal solution
Degenerate solution I

is the assumption of travelling
salesman

I Back-trekking is allowed in the travelling salesman
The travelling salesman should come back to home city
The priority visit ofthe city is the prime objective oftravelling salesman problem
Routine schedule matters not the cost in the salesman problem]

In the queueing system when a customer iumps from one queue to another queue

then he/she is said to be 

-.

I Balking customer Reneging customer fockeying customer Smart customer]

f (x)and f (xr) are two linear functions then/(x1 .}xr)- f(x)+ f (x) indicates

fis

72.

13.

14.

17

18.

I Quadratic relationship
Linear relationship

Cubic relationship
Biquadratic relationship ]

15. Which one of the following is true

I Every LP problem has at least one optimal solution
Every LP problem has a unique solution
If a LP problem has two optimal solutions, then it has infinitely many solutions
If a feasible solution is unbounded then LP has no solution]

16. lntersection of all possible closed half planes of linear programming problem is
called be

I Feasible region
0ptimal solution region

Basic solution region
Unfounded solution regionl

If latest finish time is lr = 15 and trr =5then latest start time is L7

17 10 I 1sl

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

I To draw minimum number of vertical and horizontal line to cover all the zero
To add dummy row
To extract the new matrix corresponding to least cost
To extract the new matrix corresponding to largest cost]



79. Loop starts from the non-basic cell that has ln
MODI method of transportation problem.

I Largest d;; > 0 Largest d;; ( 0 dij = Least d;; > 0]

20. Ss = 10 is the value of surplus variable then which one of the following does it
indicate?

[ Objective function value increases by L0 units when third resource is increased by
1unit.
Objective function value decreases by 10 units when third resource is increased by
unit amount.
Third resource has been shortage by 10 units while producing all the products
Third resource has been unused by 10 units while producing all the products]
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1 Optimal solution of linear programming problem is not unique justiry iL Use Big'M

in method to find the optimal solution of following LP'problem:
Mlnimize Z = 600rr * 500x2 Subiect to the constraints

2\+ x2>- 80;xr * 2x2>60i xt,xz> 0 [1+6]

SECTION "C''
[3Q.x7=21 ,u.P.,

OR

A project has the following activities then [2+1+2+2]
a. Draw the network diagram ofthe project

b. Find the tongest time to complete the proiect

c. Find the probability that the proiect can be completed within 45 days

d. Find the time schedule during which 80% of the proiect can be completed

Activity Immediate predecessors to tp

7-2 3 4 5

2-3 t-2 1 2 3

2-+ 7-Z 6 7 8

2-5 5 6 7

3-6 2-3 6 I
4-7 3-6 B 10

5-8 z-4 2 5 I
6-9 7 9

7 -9 4-7 7 9 11

5-9 2-5 4 11 72

9-10 5-8 I 10 72

8-10 6-9.5-9,4-7 4 6 B

In what way does the Two-Phase method differ from Big-M method? Find optimal

solution of the following Iinear programming problem by using two phase method
[1+6]

Minimize Z = 6xt*3xz
subject to the constrairrts xr+xz>l',2x1- x2> l;3xz <2',xtxz>0

2.

P.T.O.

7-2
4
6



3 A diet conscious housewife wishes to ensure certain minimum intake of vitamins A,

B, C for the family. The minimum daily (quantity) needs of vitamins A,B,C for the
family are respectively 42,20,16 units. For the supply ofthese vitamin requirements,
the housewife relies on two fresh foods X and Y. The food X provides 7, 5, 2 units of
three vitamins per $am, respectively and the second one Y provides 2, 4, 8 units of
the same three vitamins per gram of the foodstuff, respectively. First foodstuff X
costs Rs.3 per gram and the second Y Rs.2 per gram
a. Formulate this problem as linear programing problem
b. Find by graphical method how many grams of each foodstuff should the

housewife buy every day to keep her food bill as low as possible?

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

Find two optimal solutions of the following linear programing problem by using
Simplex method: [1+5]
Moximize Z = 3xr+ 3xz
Subiect to the constraints x1 +xz<Six:-+Zxz=6; x:, x2>0

OR

Maximize Z = Sxt * 3xz Subject to the constraints
xt+xzS2;,xrt2x2 < 10; 321 * Bxz < L2; x1,x2 2 O

Subject to the constraints has the following optimal solution table:

ci 5 3 0 0

CR B xs, x1 x2 S1 s2 S3

5 X,1 2 1 1, 1 0

0 S2 0 0 3 0 1

0 S1 6 0 5 0 0 1

zi 5 5 0 0

zi -ci 0 2 5 0 0

a. What is the new obiective function value when xz is introduced into solution
b. State from the table the solution for dual variables.
c. State whether the solution is non-degenerate or not
d. State basic variables and non-basic variables
e. Value ofs3 = 5 what does it mean?
f Does this problem possess alternative solution? give reason

+

0

0

0



A salesman must travel from city to city to maintain his accounts, He has to leave his

home city and visit other cities and return home. The table shows the distances in
(KM) between the various cities. Find the optimal travelling schedule and total

minimum distances [4+21

6.

E
o
lt-

To city
A B C D E

A 375 600 150 190

B 375 300 350 1,7 5

C 600 300 350 500

160 350 350 300

E 190 1,7 s 500 300

In a single server queueing system, the arrival random number numbers

07,86,65,91,39 and service random numbers 08,56,98,76,85 with the following
probabilities distributions of the inter-arrival and service times. System starts at

7:00 AM.

lnter-arrival
time (Min)

Prob Service time
IMin]

Prob

15 0.15 5 0.20

10 0.25 10 0.15

3 0.77 5 0.3 5

I 0.13 B 0.3 0

9 0.40 10

a. Find the mean number of customers waiting in queue.

b. Find the mean time that a customer has to wait in queue

c. Find the mean time that the server remains idle

d. Find the mean inter-arrival time
e. Find the percentage of time during which server remains busy

f. Find the mean service time ofa customer that he/she receives

7 A diet conscious housewife wishes to ensure certain minimum intake of vitamins A,

B, C for the family. The minimum daily ( quantity I needs of vitamins A,B,C for the

family are respectively 42,20,16 units. For the supply ofthese vitamin requirements,

the hlusewife relies on two fresh foods X and Y. The food X provides 7, 5, 2 units of

three vitamins per gram, respectively and the second one Y provides 2, 4, 8 units of

the same three vitamins per gram of the foodstufi respectively. First foodstuff X

costs Rs.3 per $am and the second Y Rs.2 per gram

a. Formulate this problem as linear programing problem

b. Find by graphlcal method how many grams of each foodstuff should the

housewife buy every day to keep her food bill as low as possible?

D



8.

10.

9

Why to study queueing theory? In a KUSMS Teaching hospital, Dhulikhel in
psychiatry OPD patients' arrival are considered to be Poisson with an inter-arrival
time of 20 minutes. The doctor's examination time assumed to be exponentially
distributed with an average of 15 minutes. Only 3 patients can wait at a time in
doctor's out cabin. [1+3+3]
a. What is the chance that a new patient directly sees the doctor?
b. What is the average number ofpatients in the system?

SECTION "E"
[2Q'x2=4--1t,

Why Project Network Analysis is made?

Discuss Assignment Problem


