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BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination
December, 2013

(APPLICATION ORIENTED COURSE)

AOR-01 : OPERATIONS RESEARCH
Maximum Marks : 50

Weightage : 70%

Note :

Attempt any five questions in all. Question No.1 is
compulsory. Do any four questions out of question no.
2 to 7. Calculators are not allowed.

Which of the following statements are true and
which are false ? Give reasons for your answers.

(@)

(b)

AOR-01

If 5 is added to each entry of an assignment
matrix of order n, then the cost of the new
assignment will be increased by 5n.

For the queuing Model

1
M/M/2 with A = 5 arrival /min.

1
and W= 3 services/Min, steady state

solution exists.

Optimal solution of a LPP is not always
unique.

A path containing events having non-zero
slack is always a critical path.

Any three machine sequencing problem can
always be reduced to a two machine
sequencing problem.
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(b)
3 (@)
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The standard weight of a special purpose
brick is 5kg and it contain two basic
ingredients B; and B,. B; Costs ¥ 5 per kg
and B, costs ¥ 8 per kg. Strength
considerations dictate that the brick
contains not more than 4 kg of B, and
minimum 2 kg of B,. Since the demand for
the product is likely to be related to the price
of the brick, find out graphically minimum
cost of the brick satisfying the above
conditions.

Solve the following Assignment Problem :

Tasks
Subordinates 1 II 11 v
A 8 26 17 11
B 13 28 4 26
C 38 19 18 15
D 19 26 24 10

Write dual D of the LPP P given by
Min. 2x1+3x,
Subject to 2x,+3x, = 30
X +2x, = 10
XX 2 0
xy xp =0
Further, without solving P or D check if

* * 5 * 1
y1=0,y2=§,y3=§

are optimal solutions for P and D
respectively.
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Consider a 4/2/F/ F max problem with the 5
data :

Processing time (hours)
Job
M, M,
1 5 10
2 9 2
3 16 15
4 18 5

(i)  Obtain an optimal sequence of jobs.
(ii) Find the total idle time of M, and the

value of Fmax for the optimal
sequence.

A Company has factories of F;, F,and F; 5
which supply at warehouses W;, W,
andW;. Weekly factory capacities are 200,

160 and 90 units respectively. Weekly
warehouses requirements are 180, 120 and

150 units respectively. Unit shipping costs

(in rupees) are as follows :

Warehouse
Wi W, W; Supply
Factory F |16 | 20 12 200
F,|14| 8 18 160
F126| 24 16 90
Demand 180( 120 150 450

The shipping clerk is using the following
shipping plan :

F; to W;:180, F; to W5: 20, F, to W, : 120
F, to W5 : 40, F; to W5 : 90. Check whether

3 P.T.O.



(b)
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the shipping plan is optimal. If it is not
optimal, use as many iterations of the
u.v.method to find an optimal shipping plan.
A super market has a single cashier. During
the peak hours, customers arrive at a rate
of 20 customers per hour. The average
number of customers that can be processed
by the cashier is 24 per hour. Calculate :

(i)  the probability that the server is idle.

(if)  the average number of customers in
the system.

(i) the average time a customer spends
in the system.

(iv) the average number of customers in
the queue.

Find the shortest route in the following stage
coach problem using Bellman’s principle :

A commodity is to be supplied at a constant
rate of 250 units per day. Supplies of any
amount can be obtained at any required
time, but each ordering costs ¥ 40 ; cost of
holding the commodity in inventory is
% 2 per unit per day while the delay in the
supply of the item induces a penalty of I 10
per unit per day. Find the optimal policy
(Q.t), where t is the reorder cycle period and
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Q is the inventory after arrival of order.
What would be the best policy, if the penalty
cost becomes infinite ?

(a) Draw the network and find the project 5
completion time of the following activities ?

Preceding Activity

Activity activities duration (days)
A 4
o T 7
c 6
D AB 5
E AC 7
F CDE 6
G C,D,E 5

(b) A warehouse has only one loading dock 5
manned by a three - person crew. Trucks
arrive at the loading dock at an average rate
of 5 trucks per hour and the arrival rate is
poisson distributed. The loading of a truck
takes 10 Minutes on an average and can be
assumed to be exponentially distributed.
The operating cost of a truck is ¥ 20 per hour
and the members of the loading crew are
paid @R 8 each per hour. Would you advice
the truck owner to add another crew of
three persons ? If yes, then would you advise
the truck owner to add one more crew of
three persons ? Justify.

() The optimal table to the LPP. 5
Max z =4x + 6x, +2x,
st x +x,+tx,=3
x, +4x,+7x,<9

X, Xy X2 0.

)R-01 5 P.T.O.



is G 4 6 2 0 0
Basic Solution
Py . X1 X2 X3 Xg4 X5
variables
4 X1 1 0 -1 44 -14 1
6 X 0 1 2 -y Ly 2
Cj—-Z] 0 0 -6 -104 -24 Z=16

(b)

AOR-01

Find the range of coefficient of x,in the
objective function such that the current
solution remains optimal.
Assuming the following demand pattern :

Daily demand :| 0

10| 20

30

40 | 50

Probability :

0.01

0.20{0.15

0.50

0.12]0.02

use the following sequence of random
numbers to estimate the demand for next 5
days : 25, 39, 65, 76, 12
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7:2 §qu2 SFHTT HF : 50
FT FH :70%
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T¥H & IT QT FAFAX F FATT FA BT STFAM
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frfafar s A s @ s A E e m @ 10
AT 7 T I & HRU TR
(2) IR Ffe naF I g &t y3* wfafe o
5 g W1 §, A Y e 5 o 5n2 5%
Sivaill

©) A= R R = L A

v freet M/M/2 & fag srafiadt staeen za
=1 fe #1

(c) LPP &I 3=aHd g gaen Afgdta & g

(d) =% vy fed JEw Hfuea et w2 @, 5
T A T Hifah 9 Bl

(e) et oft 3 - welty FIHT UL H W T
2- AT STehT THEAT H QAT S §ohdl ¢ |
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2. (a)
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fos JRie ATl T 32 &1 " oW 5 feam
T 3R & sy WRE-B, SR B, 1 B, #
ara 5% gfd f.a ok B, &1 @ 8% wfa
. %1 Se %! ot & foro sed B 4 fwaw
Y ST T BT A6 SR IHE w9 § HwH 2
6.1 B, 81 =1fET | 1S &1 AT 32 HY Hivd
Y Hafyd §1 W Fa T yiasH w Hqe
F gL T2 H AaH AT wiws fafy §
HIfST |
frefatad aaT 9aen &1 & ifeu |

Eqp
I 11 v

Ed Al 8 26 17 11
B | 13 28 4 26
EC |38 19 18 15
B D | 19 26 24 10
fr=ferfed LPp P a1 gdt D fafau .

2x,+3x, HI  FAFIHIFEIT  FIST
Sk ; 2x, +3x, < 30

Xy 2y = 10

Yy, =0

Yy x, =20

své?awﬁ PHI DI B TR faa1 Sig HiS
o

(*_10 < _ 10

* * 5 * 1
1/1=O/3/2=§ry3:§

FOT: P 3R D & faU saq gt & 91 7987 |
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(b) e kS Al 4/2/F/ F max G9&1 5

: :
\., X
SIE|

M; M,
1 5 10
2 9 2
3 16 15
4 18 5

() el T IR AIHH T HIF |
(i) M, Fd @it THY AR 32TH FTHA
&% fau F_, &0 AF 91 sife

(a) TH &A1 ¥ Fy, F, ¥ F; &R@M € &t 5
W,, W, 3R W,TIIRHT &1 ATt st 3qfd #Td
T FREE & "difgsd Smad wEe: 200,
160 3R 90 THIEAT & | M 1 HraTTe® e
FUY: 180, 120 3N 150 3EAl € | 3HE TUW

A (EH) fr=rER €
Tem
Wi W, W, Af
sram [F{16| 20 12 200
F,| 14| 8 18 160
F,|26| 24 16 90
i 180| 120 150 450
I Ttk (reAfafEd o e @ gan
EF{T'IT%:
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(b)
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Fy to W, : 180, F; to Wy : 20, F, to W, : 120
F, to Wj: 40, F; to W5 : 90. Sita ®ifwie %
U1 AT T © A R | AfG I8 3=ad T
g @ geaq 39U AW FE HR F e
u - v faf¥ &t Furda gregfaat &1 gaeT S |
Teh YR AIHe § Hael TH & @ehe ¢ | SHEad
Hel | 20 e Wi e w1 X F URSF M T
WA ok oS H SHaA 24 el w1 <@ B
frefafaa aferfag sl

(i) R & Ffsha W@ T Iraehd

(i) omel # el w1 Sived Hem

(iti) woTeR H Ueeh g1 feramn e iea vy
(iv) dfe o Ureen 1 sitea e

SJom fagia g fafafag =< T9e o
ERSERIL RIS

TF A HI SR 250 Tohigal gfafed w1 e
R H wE T e off eroferd wHa wWE W
e &1 foRet ot o F oqfd Y S wehdl ®,
T YT SIS I T 40 T T S A0t B
e | W F U0 A Sfafed whd g
2% ¥, Safe fRelt off a5q =t omafd & focl
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B X gfafes ufd s 10 T &1 < o R
TEAH T (Q, t) T HIWY, &l t I: 3T
Toh SATA I 3T Q HE & YT B Y ATt
& T H THS HL@ ¢ Al < A0 3 @
S B, @ e (waran) Hifa @ 2 = 2

(a) IS sARE iR f=fafaa wfafafuai &1 5

SRS 0 8 T G G HITAT :
e gelerd! nfafafy
nfafafa  erafa (feai )

A 4

B 7

c 6

D A, B 5

E A, C 7

F C,D,E 6

G C,D,E 5

(b) T WIS TMEM | kA TF Bl AqE Aer g A 5
AT % T I IS Sl 81 2 e et W
5% gfd Hel & oHd R F o0 ¥ iR 9w
Fi T F ATIAR TEIA ¢ | Th 2 F e B
3RIe 10 TA 1 992 ovran § 20R 38 SR
gfed M ST GEA Bl T IF it afEe
A 20 T 9 52 § SR @EE T F R H
8 T yfg wer st T 31T fohan o B0 =41 31y
2% & Tt &1 qIF @Fl o T FF g 9
Set &7 geg 371 Ffg ©, @ F Y 9
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(b)
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fl ® we iR st wite 0 & fou o=
e o <1 2 g S

LPP

z=4x,+ 6x, +2x, %I srfysaeter &ifey
ECIED

X, +x,+x,<3

X, +4x,+7x,<9

X, Xy X, 2 0.

F 32w e §

G 46 2 0 0

PB WHT{:T?R X1 X2 X3 X4 X5 5

4 x, |1 0 -144 A 1
6] x, |01 2 "WKB5 2
cj-2z;l0 0 -6 1'% 2%|z=16
3e¥ T H x, % O i Gl IR F1 ST
fEd odme & 39 R
freafataa i e wt e

e wim: | 0 | 10] 20 {30 40 | 50
Tifgear: | 0.01[0.02]0.15(0.50/0.12 [ 0.02

e qre el ® 9w Awed W F
Jrgfess gemed & FHefafad srwa &1 yam
HIT

25, 39, 65, 76, 12
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