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OPERATION RESEARCH
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Full Marks - 70
Tune - Three hdurs .

e figmes i the margin indicate full marks
for the questions. _

Mmwwer  any five from the folIoWing.

% @) M Pandey, the marketmg manager of ABC
Co. 1 trying to decide on how to allocate

lns salesmen to the three markets. of the
«mwy. Market ! is an urban area and the
sallemmen can sell, on an average 40 washing
mmnhmes a month. Salesmen in the other two
mkets can sell, on an average 36 and 25
wmhng machines per month- respectively.
For the coming week, 3 of the salesmen will
be an vacation, leaving only 12 men available
for duty. Also because of the lack of
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company cars, maximum of 5 salesmen can
be allocated to market area 1.-The sclling
expenses per week per salesman in each aren
arc Rs. 800 per week for area 1 ; Rs. 700
per week and Rs. 500 per week for arca )
and 3 respectively. The budget for the next
week is Rs. 7580. The proﬁt margin pet
machine is Rs 150.

Forinulate a Imear programrmng model o
determine -how “many salesmen . should be
assipned to each area in order to maximize
profits. g - . O

v (b) Solve the following_ LPP graphically : &
Maximize Z = 0"077{1 +'0.10X2
Subjeet to v e
%, + x, < 30000

X, > 6000

X, < 12000
Xp— X, 2 0 |
X X, >0

2. Férmulate the dual of the fdllbWiné LPP and
V" golve the dual using ‘the Simplex Method. Also
find the solution to the Primal from.the Dual
solution. e L 349+2=14

e s e——
Ky

' Hiﬂitmze £ = 90x + 54)(2 + 93x3_
P owe «&iiigt to
b 2x, T X, > 30

e 4x, 4 x, +3x, » 40
le b 2x, + 2X3 >‘ 35

X, %, % >0

\»

{ a) A company is spending Rs. 1200 on
transportation of its units from three plants
to four distribution centres. The supply and
demand of units with unit cost of
transportation are : ) '

Plants Distribution centres SUPPIY
- b, b, DD,
P, 20 30 50 17 7
P, 70 35 40 60 10
e 40 12 .60 25 18

Demand 5 8 7 15

| 2*" What can be the maximum savmg by optlmal
vl B seheduling 7 ‘ A 7

A firm pioduces four products. There are
feur operators who are capable of “producing
Wy of these four products. The firm operates
. # heurs a day and allows 30 minutes for
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lunch. The processing time in minutes and
the profit for each of the products are given

below :

o : | -Prodxicts ]
Operator .~ A B _'C B

y 15 9 10 6

2 10 6 9 6

4 15 9 10 10
Profit (Rs) 8 6. 5 A
(per umt) , : .

Find the optimal assxgnment of products to
operators. - ‘ 7

(«ﬁ ANG Investment Serv1ces must develop an
investment poﬂfolm for a new client. As an
initial investment strategy, the new client
would like to restrlct the portfoho to a mix

- of two stocks. :

Stock ‘-Prlce/Shar:e £ e - Estimated
| " (Rs) .. ‘annual return (%)
AGA products s0 6
100 10

_ Ignite O1l
The client has Rs. 50, OOO to invest and has
established the followmg two investment
goals.
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Priotity Level | Goal
‘Geal 1 : Obtain an annual return of at least
9/()

Priority Level 2 Goal

Goal 2
the riskier investment, o no more than 60%
of total investment,

Limit the investment in Ignite Oil,

Formulate a goal programming model for the
ANG Investment problem. 8

With the help of the following example

describe the algorithm for solving an n-Job

3 machines' sequencing problem. 6
Processing Time

Machine C

3 Machine A Machine B

i 3 3 5
| ; ‘ 8 4 3
3 7 2 10
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5. (a) A ; ‘ ‘ : .
(®) A project has the‘ following chara@tegi (ii1) Prepare an activity schedule having the

/ Aot = S — - o 3+2+4 ES, EF, LS, LF and total float for each
N ‘CtIVlty = PreCeding’ C()lllp]etigﬂ aCﬁVity. '
g activity - Faales C -
’ - Yl'ty (W,@?E? : A(‘h)r* Describe the travelling salesmen problem.
A - 5 f 7 . 4
B ' A pi . (a) Find the optimal solution to the following
C A : ' _ integer programming problem using Gomory's
D 'BM ’ ' Cutting Plane method. 7
3 g N 12 Max‘imize‘ Z = Tx, V 9x, ‘
R 10 Subject to = X, 1 3x, < I8
o | D 9 ’ ' RE). S o S 105
i g Db i X, X, are non-negative nicgers.
: 9 ' . .
1 L : (b) In the PERT Network given below, the
T 'C: E 1 parentheses contain ‘the most ‘optimislic?
SR G 2 most likely and the most pessimistic time
K B I , o estimates of the respective activitics. The
it » L J X time estimates are in weeks. 7
. K 9. _ E(11,14,23)-
M .. H, G 7 Of .
N"- M g
" (i) Draw a network for this proje':c‘;t.; o >
N G e ST N | v N
(ii) Find the Critical Path and the Projed - L NIt B
Completion time. e : ‘ & >
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(1) What is the expected project completi -
tlme and its variance 7.

(11) What 1s the probablhty of completmg
~ project one week before -the -

expecr~‘
’ completlon tune ? '

7 Wnte short notes on any lwo of the followmg

. \/"/“' .o Co : : .' ._ 1% "w
v (1) Sensmwty ana1y31s m hnear prograrmmn*

(u) An apphcatzon of Monte Carlo szmulatxoe

(111) Resource levelhng

- ,(I-V_') AnalYtiCaI Hierafchy;Proeess_...
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