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Enrolment NO. ...coocneerreresscenenns

Fifth Semester
Computer Science Engineering
Scheme OCBC, 2022
OPERATION RESEARCH

Time : Three Hours | [Maximum Marks : 70

Note: (i) Attempt total six questions. Question No. 1 (Objective
type) is compulsory. From the remaining questions
attempt any five.

BT B: YT B T DioTe| T BHISD 1 (GRS THR
o) sifrard &1 9w weEi § J fedl uf o & HifsTel

(1) In case of any doubt or dispute, the English version
question should be treated as final.

50 o PR & g 3rar faae & Refa § 3
WIS & Y9 DY 3Af~a9 AFT SR

1. Choose the correct answer. 2 each
FE IR BT TG DI
(a) A feasible solution of a L.P.P.
(A) must satisfy all the constraints of L.P.P.”
(B) satisfy only some constraints
(C) Satisfy none of constraints of L.P.P.
(D) Will be optimal solution of L.P.P.
f&e L.P.P. & Bifsec |Segem|
(A) L.PP.& T BRgcd BN G B
(B) L.PP.& $B BIRG<H B T BT
(C) LPP.& [T 9l sgcd @ Ig< el x|
(D) L.P.P. & 3TEH |iegeH & ’
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(b)

(©)

(d)
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Optimality of transportation problem can be checked by :
(A) North West Corner Method

(B) Least Cost Method

(C) Vogel’s approximation method

(D) MODI method.

R T o sl e ST 2|

(A) T 3% BFR faftr g

(B) @iRe e fafér grr

(C) antew T fafYr g

(D) MODI fafér grRt

Graphical method can be used to solve a Linear
programming problem if problem contains :

(A) 2 variables

(B) more than 2 variables

(C) not depend upon number of variables

(D) 2 or more than 2 variables in both cases

58 fraR Tronf s @ g X & foe e
fafér o1 v foparn 5 e &, afe w4

(A) 2TREA

(B) 2B WA

(©) I @ e R R T o

(D) 2912 3 3t WA & Rafadl 4

If i constraints of a primal (maximization) is equality,
then the dual (minimization) variable y. 1s :

(A) >0

(B) <0

(C) Unrestricted in sign

(D) None of these
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3]
afe i oRfrs (siftrcsameson @ i & qren aumer &
ar AR (AaRn) v, B
(A) >0
(B) <0 A
(C) <oba W smfaafer
(D) T & I el
(e) Which of the following method is commonly used to
solve assignment problem :
(A) Stepping stone method
(B) Hungarian Method
(C) North West Corner Method
(D) Simplex Method
IETETHE I Bl & DY & fow IrITa: fre fafty
&1 yanT fobar S 21
(A) =i ' fafer
(B) &Ra= fafér
(C) = e BR fafy
(D) Riueiaw faftr gre

2. (a) If a factory manufactures two products A and B on
three machines X, Y and Z. To manufacture product
A processing time required in machines X, Y and Z is
respectively 10 hours, 5 hours and 1 hour. To manufacture
product B processing time required in machines X, Y and
Z is respectively 6 hoﬁrs, 10 hours and 2 hours. Profit on
1 unit of product A is Rs.23 and for product B profit on 1
unit is Rs.32 If capacity of machines X, Y and Z is 2500
hours, 2000 hours and 500 hours respectively. Formulate
mathematically to given problem for maximum profit. 3
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afe % B 2 I AR B A Wi X, v Zd
TR 81 T8 AP &9 F 7= X F 10 902, Wi ¥
45502, i Z # 1 uve & wfsar smavus 2 e
B® M § 79 X ¥ 6 uve, weliw Y & 10 uve, mefe
Z ¥ 2 9u¢ B igpar smavae & I o A B 1 5
TR 1Y 23 4 3R 3 B &) 1 3B | a1y 32 S9
& 1 Wl X, Y @ Z &Y &mar dwer: 2500 €O, 2000
uve, 3R 500 gue B o srfram ey % R dofew
HigeT §RT|
(b) Solve the given Linear Programming Problem by
graphical method. ’ 4
Max(Z) = 5x+7y such that-
Xty <4
3x+8y <24 xy=>0
& T AR i wem @ wfsee B gRT B
|
Max(Z) = 5x+7y such that-
xty<4
3x+8y <24  x,y>0
(c) Solve the given Linear Programming Problem by
Simplex Method. e 5
Max(Z) = 7x+6y such that-
2x+4y < 14
3x+2y <12 xy=>0
& T AR i wem @ Rewdew Bfr grT =9
&R
Max(Z) = 7x+6y such that-
2x+dy < 14
3xH2y <12 x,y>0
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(a)

Give a brief account of history of operation research. 3

Frer Ree & sfoem &1 dfirg Razor SfSw

(b) Find the basic feasible solution of given transportation
problem by North West Corner method and Least Cost
Method. 4
Source Destination Supply

A B C
1 2 7 4
2 3 3 1
3 5 4 7
4 1 6 2 14
Demand 7 9 18
& T RO e @ aRie Sifiee g el
a¥% B faftr sik dive aRe Rty grt a9 a1
Source Destination Supply
A B C
1 2 7 4 5
2 3 3 1 8
3 S 4 7 7
4 1 6 2 14
Demand 7 9 18

(¢) Solve the following assignment probfém, Cell values
represent cost of assigning job A, B, C, and D to machines
L IL M1 and V. 5

Machines
I 1] 11 v
A 10 12 19 11
Jobs B 5 10 7 8
C 12 14 13 11
D 8 15 11 9
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A T s Tew @ g a1l da ¥ fu e A
Sfa A, B, C 3k D @ wel= I, 11, 111 3R 1V &1 3/

B BN PRE P Y 2
Machines
I 11 I v
A 10 12 19 11
Jobs B 5 10 7 8
C 12 14 13 11
D 8 15 11 9

|98}

4. (a) Make the given transportation f)roblem balaﬁced.

Destination
D1 | D2 D3 D4 | DS |Supply
S1 5 1 7 8 5 15
Source S2 3 9 6 7 8 25
S3 4 2 7 6 5 42
S4 7 11 10 4 9 35
Demand | 30 | 20 10 15 20
& 7 ciaUdTH Mem @ Agford (Jeies) e
Destination -
D1 D2 | D3 D4 | DS |Supply
S1 5 1 7 8 5 15
Source S2 3 9 6 7 8 25
S3 4 2 7 6 5 42
S4 7 11 10 4 9 35
Demand | 30 | 20 10 15 20

F/2025/7610



{71

(b) Consider the problem of assigning five jobs to five

persons. The assignment costs are given as follows.

Determine the optimum assignment schedule.

5 Safthal @I 5 P2 3T e ST &1 SRS & ot
FemeR 21 st srémie Riege a1 Rerfor a5

Person B

Job
3

1
8
0
3
4

9

38

o O BN
(V)]

4
6
5
2
0

9

[T SN

(8]

S

4

(¢c) Briefly explain the characteristic of operation research.S

aﬁ%mﬁaﬁa%aﬁ%mﬁﬁ#@uﬁm;

Suppose there are 5 jobs, each of which has to be

5. (a)

processed on two machines A and B in the order AB.

Processing times are given in the following table.

3

WM Afe 5 arf & 5 @ welst A stk B R @9 AR
ﬁwf?wmm%mamé,n%mﬁmﬁmwﬁw

Jobs

Machine A

Machine B

I

6

-
D

r2

2

10

4

(P2 I S RS

il

7
8
9
5
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(b) Solve the following assignment problem. 4
o= sradie W & ' AR
Men
1 2 3
Pl 9 26 15
Task Q| 13 27 6
R | 35 20 15
s 18 30 20
(c) Solve the given LPP by Big-M Method. 5
& T LPP @1 Big-M fif¥y gr1 =t 91|
Min(z) = — 6x+7y+4z s t.
2x+5y-z < 18
Xx-y-2z<- 14

3x+2y+2z2 =26 xy,z,>20

6. (a) Whatisadecision and what are its characteristics. 3
fofa Fen 21 5590 srfeeror oo &7

(b) Find the sequence that minimizes the total time required

in performing the following jobs on three machines A,

B and C in order ABC. Processing times (in hours) are

given in the following table. 4

I8 P T P 3 ABC 39 § a9 7T AB.C W

fFrafofas orff & &= & amavgs oa 9w @ o0

R 7| FRER0T 99 (gt §) FrfoRaa anfere o faen

T & ~
F/2025/7610
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Job 1 2|3 4 5
Machine A 8 10 | 6 7 11
Machine B 5 6 2 3 4
Machine C 4 9 8 6 5

(c) Solve the following pay off matrix. 5

1 9-3iT5 3 @ ' R

Player A Player B

Strategies | I II I
I 6 8 6
I 4 12 2

7. (a) Find arange of values of a and b for which the following

pay-off matrix will a saddle point at (2, 2) position. 3

a 3R b & el B ve 37 571 B9, Forers Fore FrmferRaa
9-3ife W (2, 2) Refey w o deer g 2

Player A

Player B
Strategies| I II I
I 2 4 5
II 10 7 b
I 4 a

(b) Apply MODI Method to find optimal solution of given

transportation problem.

& TF SRUCYH N 1 e g MODI R grr

A
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D1 D2 | D3 D4 Supply
1 4 1 5 3 450
2 3 6 5 8 250
3 7 4 3 3 300
Demand | 300 | 200 | 300 {200
(c) Define following : 5
1 @1 oRRenfya a1
1. Constraints
CERI1
2. Saddle Point
Seer g
8. (a) Define an assignment problem. 3
STTTIC steT @ Ref @) |
(b) Find the dual of following LPP : 4
& 7E LPP &7 g 51 3|
Max(Z) = x+2y+z such that.
2x+y-z <2
—2x+y-5z>-6 .

4x+y+z<6 X,yz, 2 0
() A Manufacturer produces two types of models M1 and
M2. Each model of the type M1 requires 4 hours of
grinding and 2 hours of polishing, whereas each model
of the type M2 requires 2 hours of grinding and 5 hours
of polishing. The manufacturer has 2 grinders and 3

polishers. Each grinder works 40 hours a week and each
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polisher works for 60 hours a week. Profit on M1 model
is Rs. 3.00 and on model M2 is Rs. 4.00 whatever is
produced in a week is sold in the market. How should
the manufacturer allocate his production capacity to the
two types of models, so that he may make the maximum
profit in a week? Write a suitable LPP for the above
question. 5

v fmfar &Y 9eR & Hiser M1 3tk M2 @7 3eare @
1 Ml @R & 0w dser @ 4 52 oy ok 2
uiferer B B snavemar A ¢, S M2 TR 3
TS HigeT B 2 68 GRY 3Rk 5 62 it axy @
RIS Bl &1 Frefar & urT 2 greR ik 3 o
&1 I WSS AT F 40 62 B T & 3k g of
ferer ¥ # 60 € BT @A &1 M1 Wee w oy
3.00 3R wisa w2 W 4.00 B | TS WE # I pw
4 sfed ar & 39 AR § ¥ R s 21 e
BT AT I &7 B &Y FBR & Treedt § by gl
BT T, i a5 v WelTg F sfiipan o AT wn
3G 5% & fore 3Rges vendndY fored| -

T =
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