Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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1, PART-A
Explain any two important: apﬁhcatlons of OR. (05 Marks)
b. Apply graphical met}mdto solve the following LPP
Maximize z = 5x, + 4)(2
Subﬁ:cted to the constraints,
-2x, S I =,
X +2x}23 'y (05 Marks)

A firm plans to purchase at least 200 quintals of scrap containing high quality (X) and low
quality(Y)unetals. It decides that scpap purchased must contain at least 100 quintals of X-
metal“and not more than 35 qum;a]s of Y-metal. The firm can purchase metals from two
suppliers A and B in unlimited quantities. The purchasc of X and Y in terms of weight of
scrap supplied by A and B are given below: ol

~Metals Supplier -_A Suppller B |(s ;
High quality (X) | .40% 80% - F
LCow quality (Y) . 10% 20%

The price of scrap’ supphed by Aand B is Rs 200/quintal and‘Es 400/quintal. Formulate as

suppliers. _‘j') P (10 Marks)

Explain with examples (1) Slack an,gi Surplus vanablcs {11) Degeneracy in LPP, (04 Marks)
Write the Dual of the fo llowmg Lf’

Minimize z =2x, +X, + 3x3 B ¢

Subjccted to the constraints

-3x%, +4x3 S
2x —x2£3 '
2% qx3>5 e
xl,xz 2—:0 and x3 unrestricted. (06 Marks)

Solve the given LPP by simplex.method.
Maximize z =3x, +5x, +4x,,

Subjected to x, +2x, <6
3x, +2x, 4%, <18
X, %Xgand x, 20 (10 Marks)
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A company has four factories A, B and C which supply warehouses at D, E, F and G.

a.
Monthly factory capabilities are 160, 150 and 190 units tespectively. Monthly requirements
are 80, 90, 110 and 160 units respectively at the warehouses. Unit shipping costs are as
follows. Determine the optimum distribution for- the company using VAM method. Clearly
write the distribution schedule and the cost. . “ ~ !
D [E/|F |G
A | 4248 |38 |37 v
B140 [ 49 | 52 | 51
K €39 |38 |40 |43 p
7 4 ; (12 Marks)
b. For the below cost matrix, demme
(1) Optimal Job asmgnnient . ?
(i) Costof assngnﬁﬁ:g’f s
JOB. -
1 [2 [3]4]5
Al10)3 |3]2]|8
B |"9=F7 8|27
. Operator |C™7 | 5 |6(2| 4
...... . &:;- D|3/5|8|2|4
~JE|9 [10]9]6]10
L (08 Marks)
a. Explain the importance and solutlon methods of mtegqﬁprogrammmg N (06 Marks)
b. Find the optimum integer solution to the following, LPP
Maximum z =X, +X, o oY
Subjected to 3x, +2X, < 5 P a
x, £2 & =
x,,g >0 are 1ntegers g 8 . (14 Marks)
PART-B e
a. The tablecbblow gives the lnstsng_ghs and their durg_wp in days.
Jobsiam>[1-2 [1-34] 25 [3-7 |5-7% |5-8 |7-9 |8-9
Duration: | 10 8 _..""%.z;,_g 8 16 ~)7 7 12 10
_|.Jobs: 9-10 | 10-11
|"Duration: | 8 55
(i) Draw the network.
(i) Estxmate EST, EFT, LSTand LFT
(i11) thl_qél Path and Duration: (10 Marks)
b. Given below.in the list of jobs and their duration and cost:
Jobs Normal ‘ Crash
Time (days) | Cost (Rs.) | Time (days) | Cost (Rs.)
1-2 %% 8 100 6 200
1-3 < 150 2 350
24 2 50 1 90
13-4 i3 100 1 200

Indirect cost is ‘Rs 100/day. Crash the actwnty and find optimum project duration and cost.
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Explain the following:
(1) Queuing systems and Queue discipline.
(i)  Customer’s behavior and service mechanism. (05 Marks)
What is Utilization factor or Traffic Intensity? Explain the implication of increase in service
time. _ _ (05 Marks)

The goods trains arrive at a rate of 30 trains per day at a railway yard. Assuming the inter
arrival time follows an exponential distribution and service timé also an exponential
distribution with an average of 36 minutes, calculate the following: -

(1) Mean queue size. -

(i)  The probability that the gue"ue size exceeds 10. oY
If the input of trains increases to.'an average of 33 per day’ ‘what will be the change in
(1) and  (i1) solutions LF z ¥ (10 Marks)

TS,
...... o

Explain the theory of Dommancc P (04 Marks)
Obtain the optimal straﬁégles for both players and val“ue of the two persons zero sum game
whose payoff matnx as follows:

Player= B
v | By | By
Al| 1 [-3
: A2l 3 | 5
Player-A (A3 |[-1]| 6
Adl 4 |l
AS | L=l
A6f-5.1 0

(08 Marks)
Two players A and B play a game in which each one has three coins’ 5 paisa, 10 paisa and 20
paisa. Each player selects coin one at a time without the knowledge of other player If the
sum of the coins is.an odd number then ‘A’ wins B’s coin. If the'sum of the coins is an even
number then ‘B’.wins A’s coin. Formulatc the game and ﬁnd the strategy of each player and
the value of the game n L (08 Marks)

Explam%cqucncmg using Johnson’s rule of ‘n” jobs, hproccss on 3 machines. (04 Marks)
Find tl:ms optimal sequencmfo:%he followmg jobs “and idle times of machines. (time in
mlnutcs) ~ b y

+Jobs — 1 24%W24 5 6

_TMachine M, (15 22,913 12 16 164
(% Machine M,

25---»'2’4 I'17 22 15 1§

(08 Marks)
Find the optimum time for the followmg jobs to be processed on 5 machines using graphical
method. -

Job1 [ Sequence: | A [C [ D [.E ];

| Time: 4 121615
Sequence: | C A|D[BJ[E
o Time: 843 (4 (2|2
(08 Marks)
% % % %k %
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