OB A PG - 563

IV Semester M.C.A. Examination, June/July 2018

{€BCS)
COMPUTER SCIENCE
MCA-404T : Quantitative Techniques
Timve - 3 Hours Mas. Maiks - 70
Instructions ;| Answer any five from Part — A and any four from
Fart— B,

FART = A

Answor any five of the following. Each guestion cares six marks. {5x6=30)

1. Define operations research. Explain s faatures.

2. A company produces 2 types of hats. Evety hat' A raquires twice as much
|abiour time 28 the second hat B. I the company producas only kat B, then il
ean produce a tofal of 500 hats a day, The markel (imits dally sales of hat A
and B to 150 and 250 respectively. The profits on hat A and B are Re. 8 and
Rs. 5 respectively, Farmulate and solvs tha LP problem graphically.

4. For the given transportation problem, uee Vogel's approximation mathod o
obitairi bagic leasible solution.

Destinations
o, b, b D,
Pl 6] 3| 5] 4] 22
Plants p "s 1 8[ 2[ 7| 15
P 5] 7| 8] 5] 8
Demand. 7 12 17 9

4, Weite a shor notes on ;

a) Dogensraay in transportation problam.
b) CPM.

P.T0.
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5. Conatruct & network diagram for the following praject, whose activities and
pracedunce relahonshios are given below

Activities | A| B| G| D[ E] F | Gl H| 1T
'F

immedint= | —| A] A| =| D| B.G,E
Predecessor

E. Fm‘iheg_m‘ﬂﬂ with pay-off matrix
Player B

PlayorA| B B, 8,
_'IA-. - 1 2 -2
A § 4 -8

Datanmiine fhe best stratngies tor playors A and B. Also determing the value of
gama. fs this garre '

i} Fair?

i} Strlctly detarminable 7

7. What is Dynamic programming 7 Explain the different charanteretios of
gynamic programiming

B. Amvais al & telgphono booth am considared to ba Poisson with an awerage
firme ol 10 minutes betwaen one amivall ant tha next. Thi langih of the phone
call is agsumisd 1o be distriblited exponantially with maan 3 minutes,

a) What is tha probabily thal & person amiving al the booth will have lowalt 7
b) Find the suerage numbar of customers in the gystem.
PART-B
Ansiwer any four of ths falowing. Esch question camies ten marks : {#:10=40)

8. Salve the LPP Using Simplex method.
Max|mise £+ dx, + 3x,
Subject to 2x, « x, = 1000
X, +x, = 800
X, < 400
%, = T00
Where x,, x, = 0.
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10. Lse Big-M metod to soive
Maximizse Z=2x, + 3x + 4%,
Subject to 3x, + ¢, + 4%, < 600

2x, + A+ 2%, = 480
2%, + Fxy o+ 3x, = 540
Where x , %, x, = 0.

11 Obilain an optimum solution for Ihe glven transportation problem using MODI
mathod.

Suppy

o] o olo] !

5| 12| 30| 5ol 0] 7

5| 70| 20| 40] 60| ¢

s.| 40| 8 | 70| 20] 18
Demsnd-—=| 5| 8| 7| !s

12 A traveling salesman has to visit 5 cities. He wishes to start frdm a pantioulat
city, vislt aach clty once and then ratumm to his slaning point. Cost of golng from
gna tily o another s shown balow. Find the |eas! cost routa.

To eity
A B C D E
Al 2 5 7 1
Bl 8 = 3 8 2
From C| 8 7 = 4 7
Gty bl 12 4 B8 = 5
E|l 1 3 2 B =

13 Using principle of dominance, solve the following game.

Plaver B
=2 4

Player Al -1 4 2
2 28
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14, The throa estimales lor the activitios of 2 project ars glven baliw ;

g

Activity Estimate Duration {Days)
Optimistic | Most Likely | Pessimiatic
1=-2 & 8 7
t=3 1 1 7
l=4 Z d 12
2~5 3 8 15
3=5 1 1 1
4-5 . 2 8
5-6 1 4 T

a} Draw the project natwark.
b} Find out the eritical path and dutation of he projedt

@) What is tha prﬁ-babllliy that the project will be.complated atleast 5 days
sarller than expacied 7

d) What is the probability that tha prajeet will be cotmnplated by 22 days 7
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IV Semester M.C.A. Examination, June 2017
(CBCS)
COMPUTER SCIENCE
MCA-404T : Quantitative Techniques

Time : 3 Hours Max. Marks : 70
Instructions : Answer any five questions from Part— A and four questions from
Part—B. '
PART — A
Answer any five of the following. Each question carries 6 marks. (5%6=30)

1. What is operations research ? Explain three types of models used in operations
research, giving suitable example.

2. Acompany sells two different products A and B. The company makes a profit of
Rs. 40 and Rs. 30 per unit on products A and B respectively. The two products
are produced in a common production process and are sold in two different
markets. The production process had a capacity of 30,000 man hours. It takes
3 hours to produce a unit of A and one hour to produce one unit of B. The market
has been surveyed and company officials feel that maximum number of units of
A that can be sold is 8,000 and the maximum of B is 12,000 units. Subject to
these limitations the products can be sold in any convex combinations. Formulate
the problem as a LPP and solve it by graphical method.

3. Obtain initial basic feasible solution for the given transportation problem using
VAM (Vogel's Approximation Method).

Origin/Destination A B Cc D Capacity

X 19 30 50 10 07

Y 70 30 40 60 09

Z 40 08 70 20 18
Demand 05 08 07 14 34 i

P.T.O.



PG - 392 2 R R A

4. Write a note on following :
a) PERT and CPM.
b) Fundamental theorem of duality.
c) Degeneracy in transportation problem.

5. Solve the following game using dominance principle.
Player B
35 4 9 6
56 37 8
PlayerA{ 8 7 9 8 7
4 2 8 5 3

6. Draw the network diagram and find the critical path.

Activities | Immediate preceding activities | Time (months)
A None 3
B None 5
C None 7
D A 8
E C 3
F B,D 5
G B, D 10
H E, F 5
I A ‘8

. GH 12
K E, F 8

7. What is dynamic programming ? What are the characteristics of dynamic
programming problem ?

8. Arrivals at a telephone booth are considered to be Poisson, with an average time
of 10 minutes between one arrival and the next. The length of a phone call is
assumed to be distributed exponentially with mean three minutes.

i) What is the probability that a person arriving at the booth will have to wait ?
i) What is the average length of the queue that forms from time to time ?
iii) The telephone department will install a second booth when convinced that an
arrival would have to wait at least three minutes for the phone. By how much
* must the flow of arrival be increased in order to justify a second booth ?
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Answer any four of the following. Each question carries 10 marks.
9.

10.

11.

12.

PART-B

Solve the LPP by Simplex Method
Subjectto Xy + X5+ X5 < 10

Solve the following using Penalty method.
Minimize Z =4X, +2X,
Subjectto  3X, + X, > 27

X+ X, > 21
X-], X2 >0
Obtain the optimal (Minimization) value for the Transportation Problem.
Origin/Destination A B Cc Capacity
X 6 8 4 14
Y 4 9 3 12
z ' 1 2 6 5
31
Demand 6 10 15 31

PG - 392

(8x10=40)

A mérketing manager has 4 salesman and 4 sales districts. Considering the
capabilities of the salesman and the nature of districts, the marketing manager
estimates that sales per month (in hundred rupees) for each salesman in each

district would be as follows :

D1 D2 D3 D4
S1 92 78 64 50
S2 68 58 48 38
S3 68 58 48 38
S4 56 48 40 32

Find the assignment of salesman to districts that will results in maximum sale.
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13. A salesman has to visit five cities A, B, C D and E. The distance (in hundred
miles) between the five cities are as follows :

A B c D E
A = 7 6 8 4
B 7 = 8 5 6
C 6 8 - 9 7
D 8 5 9 - 8
E 4 6 7 8 _

If the salesman starts his journey from city A and has to visit all the cities and
come back to city A, which route he should select so that the total distance
travelled is minimized.

14. For the given network activities
a) Draw the network
b) Critical path, project duration, all types of float values
¢) Variance of the critical path
d) Find the probability of completing the project within 70 days.

pee) Awn h
Activity | Precedence Optimistic (days) | Most likely | Pessimistic | .
A - 2 4 6
B A 8 12 16
C A 14 16 30
D B 4 10 16
E C,B 6 12 18
= E 6 8 22
G D 18 18 30
H F, G - 8 14 32
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IV Semester M.C.A. Examination, June 2016
(CBCS)
COMPUTER SCIENCE
MCA — 404 T : Quantitative Techniques

Time : 3 Hours | Max. Marks : 70

PART—A
Answer any five of the following. Each question carries 6 marks. (5%6=30)
1. Define operations research. Explain the features and uses of OR.

2. Solve LPP using graphical method -
Maximize Z = X, + X,
Subjectto X + X, <=1
-3+ X,>=3
X, X>=0

3. Using Least Cost Method obtain basic feasible solution
' D1 | D2 | D3 | D4

o1] 1 2 1 4 130
02| 38 3 211150
o3| 4 2 5 19 |20
20 | 40 | 30 | 10

4. Forthe Network shown below find minimum spanning tree using Kruskal's algorithm.

P.T.O.
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5. For the game given whose payoff matrix is given below. Determine the best
strategy for players A and B and also the value of the game. Is the game fair or
strictly determinable ?

B
Al” 12 -2
6 4 -6
6. Ina pu‘blic telephone booth the arrivals are on an average of 15 per hr. A call on
an average takes 3 mins. If there is just one phone, find

a) Expected number of callers in the booth at any time.
b) The proportion of the time the booth is expected to be idle.

7. Using VAM method obtain basic feasible solution
DIE|F

Alt12(6]|7

0142 |12

Cl3|1|5 |1

10110 10

8. Draw the Network Diagram for the table shown below :

a) Activity | Predecessor b) Activity | Predecessor
A - A -
B - B -
C - C A
D A D A
E C E I, J, K
F B, D F B, D
G B, D G B, D
- H E,F H
| A | A
J G G, H
K E, F K F
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PART -B
Answer any four of the following. Each question carries 10 marks. (4x10=40)

9. Whatis dynamic programming ? Explain the different characteristics of dynamic
programming.
10. Solve the following using Big-M Method.
Maximize Z = 3X, + 2X,
Subjectto  2X, + X, <=2
3X, +4X,>=12
X X,>=0

11. Solve the following transportation problem to maximize the profit.

DIE|F |G
40 [25] 22 [ 33 [ 100
B |44 35|30 |30 | 30

C|38(38[28]|30( 70
40 | 20| 60| 30

12. The owner of a small machine shop has 4 mechanics available to assign jobs for

the day. Five jobs are offered with expected profit for each mechanic on each job:

- as shown below. Find the assignment of mechanics to the job that resuit in
maximizing profit which job should be declined.

JOBS ———

A B C D E

1 62 | 78 | 50 | 111 | 82
71 | 84 | 61 73 59
87 | 92 | 111 | 7 81

MACHINES

Al N

48 | 64 | 87 | 77 80
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13. A travelling salesman has to visit 5 cities. He wishes to start from a particular
city. Visit each city once and then return to his starting point. Cost of going from
1 city to other is shown below. Find the least cost route.

A B C D E

A[~ 4 10 14 2]

B[12 — 6 10 4

cl16 14 - 8 14| |
Dl24 8 12 - 10 ,
El2 6 4 16 | '

14. A small maintenance project consist of the following jobs whose precedence
relationship is given below : '

a) Draw an arrow diagram representing the project.
b) Find the critical path and total project duration.
¢) Find the total float for each activity.

Activity |1-2[1-3|2-3|2-5|3-4|8-6|4-5]4-6|56 6-7

Time 15151 3| 5|8 (1211 [14] 3 |14
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