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Programme: PGDSCM

Examination: June 2016 Semester: IV
Subject: Decision Analysis & Modeling Course . New
Marks: 70
Date: 21.06.2016 Time: 3.00 p.m. to 6.00 p.m.

Instructions:

1. Answer to each new guestion to be started on a fresh page.
2. Figures in bracket indicate full marks.

Q.1) Attempt any 2 out of 4 (Marks: 2X5=10)
a) Explain Ford Fulkerson's method, in the content of network flow. -
b) What do you mean by the term, sho_rtést péth?
c) Explain the meaning of minimum Spanning tree -
- d) Whatis 'Vroom and Yetton's normative’ model? Expiain briefly.
Q.2) Write short notes on (2 out of 5) {Marks: 2X5=10)
a) Autocorrelation. _
b} Degeneracy in transportation problem and ways tp';'reso.lve it,
c) Pessiﬁistic Decision Criterion.
d} Optimistic Decision Criterion.
e} Break-even Analysis under Certainty.
Q.3) Attempt any 3 out of 5 (Marks: 3X10=30)

a) Suppose a media specialist has to decide on allocation of advertisement in three media
vehicles. The unit costs of message in the three media are R, 1000, Rs. 750 & Rs. 500. The
avaifable budget is Rs. 20,000 for a campaign period of one year. The first medium is a monthly
magazine and it is desired to advertise not more than one insertion in one issue. Also at least six
messages should appear in the second medium. The number of messages in the third medium
should strictly lie between 4 & 8. The expected effective audience for unit message in the
media vehicle is shown below:

Vehicle 1 2 3
Expected Effective Audience | 80000 | 60000 | 45000
Draft this as a LP Problem to find the optimum allocation that would maximize total effective
audience. {Do not solve this LPP for optimum solution)

b) A company has two plants each of which produces and supplies two products A and B. The
plants can each work up to 16 hours a day. In plant 1, it takes 3 hrs to prepare and pack 1000
gallons of A and 1 hour to prepare and pack one quintal of B. In plant 2 it takes 2 hours to
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prepare and pack 1000 gallons of A and 1.5 hours to prepare and pack one guintal of B. In plant
1 it costs Rs. 15,000 to prepare and pack 1000 gallons of A and Rs. 28 000 to prepare and pack a
quintal of B, whereas these costs are Rs. 18000 and 26000 respectively in plant 2. The company
is obliged to produce daily at least 10,000 gallons of A & 8 guintals of B.

Formulate this problem as LP model to find out as to how the company should organize its
production, so that the required amounts of the two products are obtained at minimum costs.
(Do not solve this LPP for optimum solution)

Find the initial basic feasible solution for the following transportation problem using the Vogle’s
approximation method (VAMJfind the total initial cost as well.

Destination
Source | it tH v Supply
A 20 |22 |17 14 120
‘B 24 |27 19 7 75
C 34 (37 (20 |15 25
Demand |60 |40 |30 |110

d) A Super Bazar must decide on the level of supplies it must stock to meet the needs of its

customers during Diwali days. The exact number of customers is not known, but it is expected
to be in one of the four categories; 300, 350, 400 or 450 customers. Four levels of supplies are
thus suggested with level j being ideal (from the viewpoint of incurred costs) if the number of
customers falls in category j. Deviations from the ideal levels results in additional costs either
because extra supplies are stocked needlessly or because demand cannot be satisfied. The
table below provides these costs in thousands of rupees.

Customer Supplies Level

Category A 1Ay [As | A
£y 7 12 120 |27
Ey 10 |9 10 |25
Es 23 320 |14 23
Ea 32 |24 |21 |17
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e) Using dominance property, obtain the optimal strategies for both the players and determine
the value of the game. The payoff matrix for player A is given below.

Player B —»
O | I I Y| B AV
PlayerA |1 12 |4 |3 8 4
l 2 |5 16 |3 |7 |8
316 17 49 8 7
4 |4 72 |8 4 3
Q.4) Attempt both the questions {Marks: 2X10=20}

a) M/s P.M.S industries makes two kinds of leather purses for ladies. Purse type A is of high quality
and Purse type B is of lower quality. Contribution per unit was Rs. 4 and Rs. 3 for purse type A &
B respectively. Each purse of type A requires 2 hours of machine time per unit & that of type B
requires one hour per unit. The company has 1000 hours per week of maximum available
machine time. Each type of purse requires same amount of leather (one unit of leather per
purse). Supply of leather is sufficient for 800 purses of both types combined per week. Purse
type A requires a fancy Zip and 400 such Zips are available per week, there are 700 ordinary zips
for purse type B available per week. Assuming no market and finance constraints recommend
an optimum product mix. (Solve using graphical method)

b} A catering manager is in the process of replacing the furniture in the canteen. He wishes to
determine how many tables of type S (seating 6) and how many of type T (seating 10) to buy.
He estimates that each type S table needs 7 meters sq of floor space while each type T needs
9. He has to work under the following constraints:
(i) The canteen must be able to accommodate at least 60000 people.
(i) The available floor space of the canteen is at most 63000 sq. Meters.

Advice the manager on how many tables of each type to buy if type S Rs. 100 and each type T
costs Rs. 190. (Use Simplex method.).
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TABLE OF VALUES OF -

m o-m m g-m m a—m
0.1 9.00424 1.1 0.32287 2.5 0.08208
0.2 0.81873 1.2 0.30119 3.0 0.04979
0.3 0.74082 1.3 0.27253 35 a.03020
0.4 0.67032 1.4 0.24660 4.0 0.01832
0.5 0.50653 1.5 0.22313 50 9.00674
0.8 0.54881 1.6 0.2049a 6.0 0.002438
0.7 0.49659 1.7 0.18268 7.0 0.06031
0.8 0.44932 1.8 0.16530 8.0 4.00034
09 0.40657 1.9 114957 8.0 6.00012
1.0 0.36788 2.0 (.13534 16.0 0.800045
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I, Ordinates of Normal Curve
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Table of Area -
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t Table
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TABLE

OF AREA UNDER NORMAL CURVE
12— i 1 2 3 4 B g 7 8
0.0 0.0000 0.0040 0.0080 0.6120 0.0180 0.018% 0.0239 0.0278 0.0349
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 00698 0.0638 0.0675 0.0744
0.2 00793 0.832 0.0874 0.0910 £.0948 0.0987 01026 04064 ©.1103
0.3 014179 04217 0.1255 0.1293 0.1334 0.1368 0.1408 5.1443 g.1480
0.4 01584 08.1591 0.1628 0.1684 0.1700 01738 0.1772 0.1808 0.1844
0.5 01218 0.1950 0.1985 0.2019 0.2054 0,2088 0.2123 0.2167 0.2190
0.8 0.2267 52284 0.2324 0.2357 0,2388 0.2422 0.2454 0.2436 0,257
0.7 0.2530 0.2611 0.2842 0.2673 0.2703 0.2754 0.2764 0.2794 0.2823
0.8 0.2881 0,210 0.2939 0.2987 0.2995 0.3023 6.2081 0.3078 0.3105
0.9 0.3159 0.3188 03212 06,3238 0.3264 0.3289 0.3318 0.3340 0.3366
1.0 0.3413 0.3438 0.3461 0.3485 0.3608 0.3631 0.3654 0.3577 02889
14 0.3643 0.3866 0.3886 0.3708 9.3729 0.3748 0.3770 0.3790 0.3810
1.2 0.3349 D_3868 0.3888 0.3a07 0.3925 0.3944 0.3962 0.3980 - 0.3897
1.3 0.4032 0.4049 {14066 (.4082 0.4099 04118 0.4131 0.4147 0.4162
1.4 0.4182 0.4207 0.4222 0.4236 0.4261 0.4265 0.4279 0.4292 0.4306
18 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4408 0.4448 0.4423
18 0.4452 0.4483 04474 0.4484 0.4495 0.4605 0.4518 0.4526 0.4535
1.7 0.4654 0.4684 0.4573 0.4582 0.4591 0.4599 0,4608 0.4618 0.4625
1.8 0.4841 0.4649 0.46586 04684 0.4671 0.4678 0.4688 0.4693 0.4599
1.8 0.4743 0.4719 0.4728 0.4732 0.4738 0.4744 0.4750 0.4766 0.4761
2.0 0.4772 0.4778 0.4783 0.4788 0.4743 0.4798 0.4803 0.4808 0.4812
2.1 0.4821 0.4826 0.4330 0.4834 0.4838 8.4842 0.4846 0.4880 0.4854
2.2 0.4861 0.4B64 0.4868 0.4874 0.4876 0.4878 6.4881 0.4384 0.4887
2.3 0.4882 8.4898 8.4898 0.4301 0.4904 0.4908 0.4609 0.4911 0.4913
2.4 0.4818 04820 0.4822 04925 0.4827 0.4929 0,4831 0.4932 0.4934
2.5 0.4938 0.4240 0.4841 0.4843 0.4946 0.4948 0.4948 0.4950 0.4851
2.8 0.4953 0.4085 0.4956 0.4987 0.4869 0.4860 0.4961 0.4962 0.4983
2.7 0.4985 0.4988 0.4987 0.4963 0.4989 0.4870 0.4871 0.4972 0.4873
2.8 0.4874 0.4976 0.4875 0.4577 0.4877 0.4978 0.4879 0.4878 0.4880
2.9 0.4881 0.4982 0.4982 0.4983 0.4984 0.4984 0.4986 0.4988 0.4986
3.0 0.4987 0.4987 0,4987 0.4988 0.4988 0.4989 0.4589 0.4988 0.4950
3 0.4590 .48 0.4904 0.4994 0.4992 0.4592 0.4992 0.4992 0.4993
12 0.4883 0.4803 0.4904 0.4984 0,4994 0.4394 0.4994 0.4985 {14985
33 0.4996 0.4996 0.4985 .4996 0.4998 G.4996 0.4996 0.4596 0.4986
3.4 0.4987 0.4987 0.4507 0.4987 0.4897 b.4397 0.4997 0.4997 0.4997
35 0.4998 0.4398 0.4998 0.4988 0.4898 0.4898 0.4998 0.4995 D.4458
3.8 0.4898 0.4998 0.4388 0.4989 0.4058 0.4809 0.4069 0.4999 0.4999
az 0.4999 0.4999 0,494 0.4999 0.4999 0.4998 0.4999 04999 0.4598
3.8 0.4999 0.4898 0.4999 0.4899 0.4999 0.4999 04399 0.4399 0.4699
34 0,5000 0.5000 0.5000 0.5000 0.5000 0.5000 9.5000 0.5000 0.5000

————— .
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