Seat No. :

ZA-102

April-2014
M.Com. Sem.-1V
507 : Operational Research

Time : 3 Hours] [Max. Marks : 70
YA (1) uell oy avid »is ol sald ©.
Instructions : Figures to the right indicate marks.

(2)  d¥ ULl dARAAAAL Bualal 31 wsl.

You can use simple calculators.

1. (a) sileis A8t (O.R) Al vl 20Ul 2 d-l gei-%el aoiHi Gudlol asudl. 7
Define O.R. and give its applications in various fields.
2241/OR
slulens Al [Qlay W3al aslal.
Explain various models in O.R.
(b)  &s5Ml walel @vil : (siduLl o) 4
Answer in brief : (any two)
(1) 925 w2l AR 52l s AWl 2uadl Aol v Adival M2 seal
VsHIAL w2l AvAl A d-Al [Feld sadAl 9. dAdl Wi 93-93 dHy
93-a9 Rigid-l Gualal s3i.

N Y|
KAL) S N
9L HEYY, ARl
1000 154 1500 1200 500
1800 154 500 2000 2500
3000 2i5H 1000 | =1500 | 5000

(GURAL stvesil andRl Budl saldl ¢9.)

A retailer has to decide how much amount of quantity of a product to
purchase to satisfy the demand in coming season. Use maxi-max and maxi-
min principle.

] Demand
Amount of Quantity Weak | Medium | Good
1000 units 1500 1200 500
1800 units 500 2000 2500
3000 units —-1000 -1500 5000

(The above table values indicate pay-off values)
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(2) 8RN (Queuing) Al Rigid 9 € ? d-l &q 9, ©9 ?
What is Queuing theory ? What is its objective ?
(3) M-l Rigid 9 €9 2 d-l Gualol sui iy © ?
What is Game theory ? Where it is applicable ?
AAALAL 28 AAAL 6L ALSAUL BAleL Qv
Answer in one or two lines only :
(1) [eludl Fgladl el gl alds »led g 2
With reference to decision theory what do you mean by regret matrix ?
2) 1549[?3 w141l A1 (integer programming problem) 2@ 9 ?
What is integer programming problem ?
(3) Al ugld saz Gualell « ?
When simulation technique is used ?

A2 2 Yo xR RHeadl wgld g1t Gia Hadl ¢
Z =2000x + 1600y < Yttt oi-lal.
ARl : 6x+2y>12,
2x+ 2y >8,
4x + 12y > 24,
x,y>0
Solve the following l.p.p. by using Simplex method only :
Min Z =2000x + 1600y
Subject to the constraints
6x + 2y >12,
2x + 2y >8,
4x + 12y > 24,
x,y=>0
294/OR
s AR Yel-gel ASAAL Helsld d d eAHU d ddAl ARl 2gHHd
s3Il (82 3MUaml) 2 wHel 2udal 9. A d-dl w52 1 A 4l U3

S\ A\

53 69 dH BLdl Sl dl d AU 1 OedH Id ss Al Halsld-l su
155 52l

adadl A8 dr S
A|B|C|D|E
A — 215|711
B 6 | - | 3|82
C 8 | 7| -1 4]7
D |12|4]6| -5
E 1 |3 |2]8]-




(b)
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A salesman estimate that the following would be the expected sales (in thousand
rupees) on his route visiting the cities. It is given that he starts his journey from city
A. Find the optimum route.

To
From

A | B|C|D]|E
A - 2 5 7 1
B - 3 8 2
C 701 -1 417
D 12 | 4 | 6 - |5
E 1 3 2 8 | —

AAAL U8 s1SuBL 6iAl GdR dvll :

Answer any two from the followings :

ey

W5 GAUles A8 ARg¥L A, B 2 C o GcUlert 52 9. il gl -l sl
w450 T 30, T 20 i T 40 9. Gauled ulBul Wi o Hldl P 24 Q -l
Gulol {12l umel 2 ¢« ¢

azdil
Wl R
A B C
P 40 | 30 | 50
Q 30 | 20 | 40

Yl P 24 Q o g5 2000 UMY isH i 2500 AU 2sH YL Ayl Ay
Bualdl 531 Asld 9. GAUlerd s AL9ML UL 1000 2isHL g, A i,
2000 254l A B -l ¥t 500 isHl dq, C Al ei-lddl ud d¥ 9. U
Beulerd sl stdaMdl Adl g Mgy U3 9 d agul 94 54 4000 54l
Beuledt s3 A5 du ©.

Gul AL Yot il xRl R3uel s

A manufacturer produces three products A, B and C. The profit per units are
% 30, ¥ 20 and T 40 respectively. The production unit has two machines P and
Q and below is the required processing time for each product.

Product
Machine
A B C
P 40 | 30 | 50
Q 30 | 20 | 40

Machine P and Q can maximum be used for 2000 and 2500 time units. The
production unit must manufacture 1000 units of A, 2000 units of B and 500
units of C. Looking to the working capacity the production unit cannot
produce more than 4000 units in all.

Formulate the above as L.p.p.
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(2) Yt vl Hogal Hiedi 12 2l diggelR -l aMA Ul Al

Geo wllaza
24 D 1 D2 D3 D4

yasl

0, 12| 1] 4 30
0O, 303 |21 50
O, 4 | 215 1]09 20
WL [ 20 | 40 | 30 | 10 100

Gua-l Al WG B3e x;, =20, x5 = 10, x,, = 20, x,; = 20, x,, = 10,
X3 =20 M0l 9. dll g L B3e Sredi § ? %l Al dl e Bia sl

Consider the following transportation problem for minimizing the cost :

Destinations
Origins Suppl
g p, | b, | D, | D, pply

O, |1 ]2 1/|4] 30

O, | 3|3 |21 50

O, | 42|59 20

Supply | 20 | 40 | 30 | 10 | 100

The initial solution for above problem is x; = 20, x;3 =10, x5, = 20, x5, = 20,
Xyy =10, x5, =20
Is the above solution is optimum ? If not then find the optimum solution.

(3) YUl AL AUl QuIRIAL Ael, Y5 Al 2 5B Al Aol

With reference to L.p.p., explain sluck and surplus variables and also artificial
variables.

(c) 2 A UL Bis v 6L USAHL B, QUi
Answer in one or two lines :
(1) [yl A3 3t wgagizl AL QAL Aeld g 9 ?
What is the relation between assignment problem and transportation problem ?
2) [asd Ga (S22 Alr) dled ARl AHRAHL s 4oL €9 2
In transportation problem when you can say that the solution is degenerate ?
(3)  YRuL Al Aecdul [Helaicdts qdl vied g 2

What do you mean by decision variables in L.p.p. ?
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3. (a) 3 2udd Md-dl AHRAL B3e Hadl 7
wWur B
B, B, B, B,

A 6 8 -16 -0
] I
As| 18 4 10 51
Al10 2 5 16

Solve the following game problem :
Player B
B, B, B; B,

A 6 8 -16 -10
praver g 22| 03 A2
WX Al 18 4 10 51

AL 10 2 5 16

224/OR

N

Ald S 280 Ml GuHL WUl Axy 1A ool ©. % sl sAL s
Hall-1, Halld-2 2 Helld-3 Sl dl $A AHY Y™ 2w d Fd gei-yel sl
s3 55l 52 dMy g5 Hallddl slwd MY usL WAl ¢

sl
1| 2|3 ] 4 5 16| 7
Hlla-1 | 30 | 90 | 80 | 50 | 100 | 90 | 80
Hllw-2 | 50|40 | 30| 60 | 20 | 50 | 40
Hlv-3 [ 60| 70 | 50 | 110 | 50 | 60 | 120

Processing time of seven jobs on three machines are given below. If the order of
processing is machine-1, machine-2 and machine-3 then determine the sequence
that minimize the total time and also evaluate the idle time for each machine.
Jobs

1 2 3 4 5 6 7

Machine-1 | 30 | 90 | 80 | 50 | 100 | 90 | 80
Machine-2 | 50 | 40 | 30 | 60 20 | 50 | 40
Machine-3 | 60 | 70 | 50 | 110 | 50 | 60 | 120
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(b) 2L UsL siSuBL el GrR Quil
Answer any two from the followings :
(1) sl 2Rl aReuil dvil.
What are the assumptions for sequencing problem.

N

2) ol Ml uR n ool Al uBUL sRAL M2 sHdll WML B3 HoaalHl
Ygla ol

Explain steps to solve sequencing problem of processing n jobs through two
machines.

(3) M-l AL UL (Dominance) Rigid asldl.
Explain dominance property to solve game problem.
(¢) Al AL 45 vl 8 AUSAHL Al Qi
Answer the problem in one or two lines :
(1) o Al g1 [Quior 2Hd-dl val 2l
Define two persons zero sum game.
(2) W Y (Pure Strategy) ll lvdl LUl
Define Pure Strategy.
(3) ™Al Rigiadl 2udv-l ugla-dl Gualol s sl 2ud 9 2

In game theory for when graphical method is to be used ?

4. (a) PERT ed g ? d-il d&ell, diedl A Halelil sl

What do you mean by PERT ? Give its characteristics, advantages and limitations.

21241/OR
A2 U Yol HIE U AU elRl dHY ¥l el UsIRHL slad Ml Hadl
uglat A|B|C|D|E|F |G| H |1]]
yd gl -|A|A|C|C|B|B|EF|D|G
Any ([Bauini) 2 (3|54 (1]|6]2] 8 |74

Draw a PERT diagram for the following project and find various types of floats :

Activity A|B|C|D|E|F|G H I | J
Preceding Activity | - | A| A| C | C | B | B |EF|D|G
Time (in days) 21315 4 1 6 | 2 8 7| 4
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(b)

(©

AL U8l siSueL o Al GdL quil : 4

Answer any two from the followings :

ey

2)

3)

N\

Al 200 QAL | selsdlHl |l il

sel 1-21-3(1-4|3-4|25|35[4-6|5-6|4-5|5-7|6-7|3-7

AHY 2103|4312 5|7 162|352

Find critical path of the following project :

Activity | 1-2 | 1-3|1-4|3-42-5|3-5|4-6|5-6|4-5|5-7|6-7]|3-7

Time 2 (3 1413|257 ,6]2|3]5]|2

slouRl dlaeldl s ualddl AMAd 208 59l Hietl FEL Fel AMAL
aglal.

Explain various times, used to estimate the activity time of a project.
PERT i CPM <43 d$ldd duil.
Give difference between PERT and CPM.

AAAL UL 28 A0 6 ALSHL walel avil 3

Answer in one or two lines :

ey

2)

3)

ue e AlUl2AHAL Aecdul genl @valud s

Define event with reference to PERT-CPM.

ue e AL Aecdul steuls ugl crvailid 2.
Define dummy activity with reference to PERT-CPM.
Ue v Hie selsdl-l uMu ArAlid s

Define critical time for PERT diagram.

5. S ALSAHL WAL vl : 14

Answer in one line only :

)

2)

3)

7ZA-102

[(FeldAl Rigidnl Aeell geid arvalbd s2.

With reference to decision theory define event.

[Heludl Mgidl Aeeldl andR »ed g ?

In decision theory what do you mean by Pay-off value ?

YR sl uBaL avald s.

Define Markov process.
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Qv AL decdul dqasll [adud cralyd s
Define objective function with reference to L.p.p.

AU vl deell ww G3dd vuilid 3.
Define feasible solution with reference to 1.p.p.

vl ALY AL 2S5 sl 9y B3adl e g ?

What do you mean by multiple solution in L.p.p. ?
[yl AL 215 52l ay, B4 sul | ?

When the multiple solution to assignment problem exists ?
Ul Rgida-l Gaa g © ?

What is the objective of game problem ?

sHAl-L Ul Geal 9 ¢ ?

What is the objective of sequencing problem ?

valey [Bga @valid si.

Define Saddle Point.

¥l Rigiddl Wuq availid 2.

Define player with reference to game problem.

slrad v 6lsad WA Ugldall PERT-CPM i Aecldi uxadl.
Explain forward and backward pass method in PERT-CPM.
PERT i+l CPM il Y21 1" %Rl

Give full name of PERT and CPM.

ue i YUl Al el LET -l el suul.

Define LFT with reference to PERT-CPM.




