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JAL : (i) el o uedleL LRl uRuiL 9.
(i) isasla sivest [Qddlefl yi usaHi siasl.
L () “HMiza-dl -l d stalcds deldqdl you &g 9.7 2L @Al 2l sA. duy
stales AaAHl Gualaml viadi [Alaa izdl saldl.
(o) s s[Hux Gawes o gl @ vRall 2 2od oi-ld 9. il dgilg Gule-d o
Halldl A 24 B U sa1Mi 20 9. 25 vjRall elaal die Helld AU 2 sals
i H3lld BUR 6 5ells @l 9. duy s o ol-ladl Hie Mellt AU 5 sals
i Halld B Uz g-u sals Al 9. Halld AuR [Bausl 4 16 sals vt Hall-d
B ux [RBaa-l g4 30 sclls W 9. Geulesd s vallMidl 3. 2 2 s
cotenizll 3. 104l 5l 1ol 9. dl g5 drgdd A Gule-d 32d eld #ls6 3
%2l BeulesHl sl HenH ol ?
L]
(@) AW AL 2ed 9 2 ded us w3Y, IR dHy Haulelxdl saldl.
(61) <AL YUl UL AL UsHAAL G3e Haal
el gcdld 2l 2 =x; - 3x, + 2x 7L YridY oi-idl.
ARl 1 By —x,+ 2, <7
—2x; + 4x, <12
—4x; + 3x, + 8x3 <10
X1, Xo, Xg >0.
2. (@) Al AdelRAl AHRAL AHAAL A AlUs QAU UL drl YU AL AL UK
L2l ARVl
() Al A gl AxUAL B3e sa WA YeAdH ei-ldl Hadl ¢
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D, D, Dy YRasl
s,| 8 5 6 | 120
S,| 15 10 12 |80
S;| 3 9 10 |80
HioL 150 80 50
1 P.T.O.



Yl

(1) Fysdl-ll amea o 9 2 Fysdldl aqeal G3a daqadl dadlud usula
A1 LAl

(@) 4 vl yady o d Sld AR FyEa-dl adl Gia Haal

. HallHi
SIHERIL M, M, M, M, M, v,
W, 12 3 6 - 5 9
W, 4 11 - 5 - 8
W, 8 2 10 9 7 5
W, - 7 8 6 12 10
Wg 5 8 9 4 6 1
3. (R AL uel amedl
(1) [3-cul3d =4 dldL ™A
(2) AR Rgid
(3) Alel A
4) By
(5) ™Al Ul Bua
() Nl udil B34 Hal
0] Fi Firm B
rm A Bl BZ BB B4 BS
Ay 3 -1 4 6 7
A, -1 8 2 4 12
Ag 16 8 6 14 12
A, 1 11 4 2 1
(i) Company B
Bl BZ B3

Al 6 7 15

Company A
Al 20 12 10
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(1) s [-l3d Yd Aol ¥ vt Uil et dils saldl.
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4. (1)
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(1)

(1)
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MC-I1-09

Al ud-l B3a Rdadl Aql daal :

Pl Player B
ayer A B, B, B,
A 1 -1 3
A, 3 5 -3
Ay 6 2 2

(M/M/m) : (ofFIFO) Hi3e [Aclizell Auestal.

A2l BHdlmi o 3500 g w12 2ulls arel ol Hadl
el (isH) wsH €6 [(Bua (3.)

0<Q, <100 20

100 < Q, < 200 18

200 < Q, 16

L axgedl MRS HidL 400 AsuiL 9. dedl @l wReL wal axgHl s 2suHl
[3ud-il 20 251 9 i azel ysald vl ex ule-d 3. 25 9.

Yl

220 HidlAl €2, Ydt dls AHA 2 2e9d-ll 192 alon 2ulls arel @l Hdd
[zl qglal.

s YU HEHL dARL Sval U o 9isTAoil 9. %l Adl AHY (85 ALS €ld)
AU 4 Beanl wdisle [Adeid »4u i %l dlsl sdls<dl 10 <L el

N

UlAe [Adrel Yot iddi ¢l dl 2l Acta-tl 2wl ¢
(i)  Adl M AL Al U3 d-ll Aeuar

(i) &35 I5Al 2UBA AdR1AAL AHY 2s1ULH

(i) %l Ales A Sl UL dl d-l 21U AS el AHA 9 83l ?

SRR

(i) Y5d vauledl
(i) 54 vaulgd
(iii) [Firua valedl
(iv) s

(V) de-l

(vi) salsél ua
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() s Ul wslEol wigseul Al sives Yot sl . g5 sl W d-ll
A AU i 39 1A ((Baxinl) saldd . e3s sl 39 sa-l visuels
[(Bud (3. 215 [Bax yarer) U .

sl “2:::? 3% A 30 Wil .
(Razied) ([Bami) (Ban €ls 3.41)
1-2 9 6 20
1-3 8 5 25
1-4 15 10 30
2-4 5 3 10
3-4 10 6 15
4-5 2 1 40

(1) 2l Ui S2ril AL AHLUOL 2 YeAdH AHURUOU 526l ¢4l ?
(2) A=Al A deal 3o slvesl e YeAdd SR AL 2kl
24l
(1) <2l yails 3t vuElest-dl A4l G5a Hodl
z=x; — 2x, 1 2l 2Rl Ul Hed ol
Ay + 2x,< 15
Xy, Xy 202 yauls
(1) 1 d AV UR Y vl :
(1) YUl AL ggrll AMAL
(2) UFs2 Yeis 2 Alan ugla
(3) ALl 2 il Fd
(4)  Kuhn-Tucker 2=l
(5) 8L Halldaoll sHdi-dl Ax2
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Instruction : (i) All questions carry equal marks.

1. (a)

(b)

(@)
()

(b)

MC-I1-09

(ii) Statistical tables will be available on request.

Seat No. :

[Max. Marks : 100

“Model building is the essence of the operations research approach”. Discuss.
Also state the different types of models used in operations research.

A furniture manufacturer makes two products : Chairs and Tables. Processing of
these products is done on two machines A and B. A chair requires 2 hours on
machine A and 6 hours on machine B. A table requires 5 hours on machine A and
no time on machine B. There are 16 hours per day available on machine A and 30
hours on machine B. Profit gained by the manufacturer from a chair and a table is
Rs. 2 and Rs. 10 respectively. What should be the daily production of each of the

two products ?
OR

What is a linear programming problem ? Describe its general formulation

assumptions and limitations.

Solve the following Linear Programming problem :

Minimize z=x; - 3x, + 2x,
Subject to : 3x; —x, + 2x; <7
—2x, + 4x, <12
—4x; + 3x, + 8x3 <10

Xq, Xy Xg 2 0.

Describe the transportation problem and give its general formulation. Compare it

with a Linear Programming Problem.

Solve the following Transportation problem to minimize the total cost of

transportation :

D, D, D, Supply
S; 8 5 6 120
S, 15 10 12 80
S, 3 9 10 80
Demand 150 80 50
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OR

(@ What is an Assignment problem ? Describe the Hungarian Method of solving an
Assignment problem.

(b) Solve the following Assignment Problem to minimize the total cost of

assignment :
Work Machines
orkers
M, M, M, M, M M
W, 12 3 6 - 5 9
W, 4 11 - 5 - 8
W, 2 10 9 7 5
W, - 7 8 6 12 10
W, 5 8 9 4 6 1
3. (a) Explain the following terms :
(1) Two-person Zero-sum game
(2) Principles of Dominance
(3) Pure Strategy
(4) Mixed strategy
(5) Value of the game
(b) Solve the following games :
0] Firm A Firm B
rm
B, B, B, B, B,
A 3 -1 4 6 7
A, -1 8 2 4 12
A, 16 8 6 14 12
A, 1 11 4 2 1
(i) Company B
B, B, By
All 6 7 15
Company A
Al 20 12 10
OR
(@) Express the two-person Zero-sum game problem as a linear programming
problem.
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(b) Solve the following game problem by Simplex method :

- Player B
ayer A B, B, B,
A 1 -1 3
A, 3 5 3
Ag 6 2 2

4. (a) Explainin detail (M/M/m) : (co/FIFO) model.
(b) Find the optimal order quantity for a product for which the price breaks are as

follows :

Quantity (units) Price per units (Rs.)
0<Q,<100 20

100 <Q, <200 18

200 < Q,q 16

The monthly demand for the product is 400 units. The storage cost is 20 percent of
the Unit cost of the product and the cost of ordering is Rs. 25 per month.

OR

(@) Discuss in detail the EOQ model with shortages allowed, constant rate of demand
and zero lead time.

(b) A super market has two sales girls at the sales counters. If the service time for
each customer is exponential with a mean of 4 minutes and if people arrive in a
Poisson fashion at the rate of 10 an hour, then calculate the

(i)  Probability of having to wait for service ?
(i)  Expected percentage of idle time for each sales girl ?
(iii)  If a customer has to wait, what is the expected length of his waiting time ?

5.  (a) Define:
(i)  Free Float
(i)  Total Float
(iii) Independent Float
(iv) An Activity
(v) Anode
(vi) Critical Path

(b) A small marketing project consists of the jobs in the table given below with each
job is listed its normal time and a minimum or crash time (in days). The cost (in
Rs. per day) of crashing each job is also given.
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Normal Crash

Job Duration Duration (gz?;l;rcdos;)
(Days) (Days)
1-2 9 6 20
1-3 8 5 25
1-4 15 10 30
2-4 5 3 10
3-4 10 6 15
4-5 2 1 40

(1) What is the normal project length and the minimum project length ?

(2) Determine the minimum crashing costs of schedules ranging from normal to
the final crashed schedule.

OR
(@) Solve the following integer programming Problem :
Minimize z=x,-2x,
Subjectto : 4x; + 2x, <15
X1, X, >0 and integers.

(b) Write notes on any three of the following :
(1) Duality in Linear programming problem.
(2) Project evaluation and Review Technique
(3) Branch and Bound Method.
(4) Kuhn-Tucker Conditions
(5) Sequencing problem with three machines.
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