No. of Printed Pages : 12 AOR-01

BACHELOR’S DEGREE PROGRAMME (BDP)

Term-End Examination
December, 2012

(APPLICATION ORIENTED COURSE)
AOR-01 : OPERATIONS RESEARCH

Time : 2 hours Maximum Marks : 50
Weightage : 70%

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

1. Which of the following statements are true and 10
which are false ? Give reasons for your answers.

(@) The optimal solution to an integer linear
programming problem can be found by
rounding off the optimal solution of its LP
relaxation.

~~ (b) The mean and variance of the Poison
distribution are equal.

(c)  The total number of possible sequences for
processing 5 jobs on 4 machines is 5%

(d) A two-dimensional linear programming
problem can have at most 2 optimal
solutions.
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xy=1, x,=2, x5=1 is a basic feasible
solution for the system of equations

2x1+x2+x3=5

Solve, by simplex method, the following
linear programming problem :

Minimize 7 =x; —3x,+2x,
subject to :
x| —xy+2xy3 =7
—2x+4x, = 12
—4x;+3xy+8x3 = 10
X1, X9 X3 2 0

A book binder has one printing press, one
binding machine and manuscripts of seven
different books. The time required for
performing printing and binding operations
for different books are shown below :

Book : 1T 2 3 4 5 6 7

Printing
. 20 90 80 20 120 15 65
time (Days)

Binding
_ 25 60 75 30 90 35 50
time (Days)

Find the optimum sequence of processing
of the jobs that minimises the total time
required. Also compute the optimal time
required.



3. (a)

(b)
4. ()
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The time taken in hours by four different
machines for completing four different jobs
is given below :
Machines
A B C D
I |12 30 21 15
Imji1 13 9 31
I | 44 30 24 21
IV |23 30 28 14

Jobs

Find the optimal assignment and the

optimal time taken to finish the jobs.

Customers arrive at a single window server

according to a Poisson distribution with

mean 10 minutes, and the service time is

exponential with mean 6 minutes per

customer. Find the following :

(i) expected number of customers in the
system ;

(ii) expected number of customers in the
queue ;

(ili) variance of the queue length

A particular item has demand of 3000 units
per year. The cost of one procurement is
Rs. 100 and the holding cost per unit is
Rs. 2.40 per year. The replenishment is
instantaneous and no shortages are allowed.
Determine :

(i)  the economic order quantity

(i) the number of orders per year

(iii) the time between orders and

(iv) the optimum cost per year
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Write the dual of the linear programming
problem :

- Min 2x; +5x,
subject to :
vyt =2
261 +x5,+6x3 < 6
Xy =Xy +3xy3=4

X1, Xg Xq 2 0

The jobs, predecessors of the jobs and
duration of the jobs, in a project as given
below :

Job Immediate | Duration
Predecessor (s)| (in days)
A - 15
B A 10
C A 12
D B 5
E C 16
F D 8

Draw the network diagram, and hence find
the critical path and the optimal duration
for completing the project.

Solve the ILPP given below by graphical
method :

Max 3x; +4x,
subject to 3x—x, < 12
3x1+11x, < 66

X1, Xy are non. negative integers.
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6. (a) Find an initial basic feasible solution using 5
Vogel's approximation method and hence
find an optimum transportation schedule
for the following data :

Destination

A B C |Capacity (in units)
1110 7 8 |45
Sources myis 12 9 (15
| 7 8 12 j40

Demand (units) | 25 55 20

(b) An unbiased die is thrown. Let X be the 3
random variable denoting the number
appearing on the throw of the die. Find the
random variate X corresponding to 0.55.

(c)  Using the mixed generator 2
r, 1= (5r,+6) (modulo 7),

Calculate r, when rg=4.

7. (a) Adietfora sick person must contain at least 6
4000 units of vitamins, 50 units of minerals
and 1400 calories. Two foods A and B are
available at a cost of Rs. 4 and Rs. 3 per unit,
respectively. If one unit of Food A contains
200 units of vitamins, 1 unit of mineral and
40 calories, and one unit of Food B contains
100 units of vitamins, 2 units of minerals
and 40 calories. Find, by graphical method,
what combination of foods A and B be used
to minimise the cost.
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(b) In an automobile company, the daily
production of scooters varies from 146 to
154, depending upon the availability of raw
material and other conditions, as shown in
the chart below :

Production
per day

146 147 148 149 150 151 152 153 154

Probability

0.04 0.09 0.12 0.14 0.11 0.10 0.20 0.12 0.08

Use the following random numbers

80, 76, 43, 18, 65, 61, 57

to simulate the process to find out the

average number of scooters manufactured
daily.
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x=1, x,=2, x,=1 fA=fafea ger®T0-
fehTa & ST gEId B ¢ ¢

X +x,+x3=4

2x;+xy+x3=5

ﬁw@f@ﬁmmmﬁwm fafy
T 7 HIT :
Z=x]—3x2+2x3wwwm
SCICI

3x;—xp+2x3 < 7

—2xy+4xy = 12

—4x;+3x5+8x3 = 10

X1, Xy X3 = 0

s fSegas & 98w fifen uw, e
T ATt T 3R | ST~ Y&ieh]
g fafwal &1 ererm-srem gt &t fyfen
(1) AR fSieg =@ wadt wiwanst & fag
srifera wmg ) e T R

NESED 1 2 3 4 5 6 7

qem g9 (fefi#)| 20 90 80 20 120 15 65
e &/ o
g (fedi #)
Fa Tufard 9T & <AaH F & faC el &

YohH 1 SUAH STTehH 1A HifWT | 3TUFET gaqn
g ot vRarfea wifsw)

25 60 75 30 90 35 50




3. (a) IR AAU-IN Sl F QW FH & fAOU AR5
FeT- ST He g feren o v (WE o)
Hﬁrﬁmw%:

A
A B C D
I |12 30 21 15
o nm| 18 13 9 31
II | 44 30 24 21
IV |23 30 28 14

Tan frada SR el & U w1 F fay feran
g1 3qH 9599 J1d SIS

(b) Uk FEssh! act Fa (FR) H Uws @i 54 5
& STTER Tgud €, e wrea 10 e ® afi
JI-F1d IR © e e 6 fae wfa
e ¥ f=fafaa 3@ wifea .

(i)  HUmE H S ST UTeeh! T TG HEA
(i) dfe & TmeHl w1 wenfa Hem
(iti)  dfeRT-TTTE T gETOT

4. (a) U fafere awg #1701 3000 3=al gfaed &1 6
& I ® @ 100 T 7 R wfd g o6
YROT AFTd Wiaa 2.40 %, §1 q: gfd qia &t
T o og-=imal w1 ergafa 76 81 36 wER
fayifa Fife .
(i)  omfd® R A
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(i) ufa ad ey w wE&m
(iii) TS F o9 T 3R
(iv) fd o9 Fa 32 aa
(b) Frfafes s dume s st § @ fafeg . 4
2x, + 5x, T FATHIH FHIAY
S
X1+ x,22
2+ %, +6x3 < 6
X; =Xy +3xy=4

X1, Xp X3 2 0

5. (a) U uRES S, S g ek S # 5

Fafy T TR
Site | freredq geafd (srafu (fei #)
A - 15
B A 10
C A 12
D B 5
E C 16
F D 8

e @ FIRY, SR T8 qYE U@ I I
FH & o wifas 99 K sdn sEfy 9
HifSu |
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4 feu e [LPP =t wrwty fafy & g wife
3, +4x, FT ATUHTHHIT HIfo
wEfh : 3x—x, < 12
3x;+11x, < 66
X1, X, FEOTR qUIeh & |

AT o wfsehe fafy &1 wam s fr=fatad
Al 1 T TR SR EIT Bl 1 I
3R 39 TE 39 A & 32aH IRaeT T
WW:

Tiqeq
A B C |zo=aid emar

110 7 8 |45
Hid I{15 12 9 |15
! 7 8 12 |40

o (3EEEl) |25 55 20

Tk AT 9T el ST €1 W fafse X
TH % Hhadd T A ot geH F el w0
gl Agfe® T T 0.55 F §Td ACwE
forert X 9ma sifaq |

IEEASEED

rypq = (5r,+6) (ATEIE 7) & FAM
FE 1, IR FITT S 1y =4,
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7. (a)

T STAR iR & TR A 4000 $1Edl [,
50 $HTEAl Wi Taur R 1400 S g
TEG | T AR A ARBHA: 4%, A3 ®,
Q ¥fd 3TE 1 TG W 3T R | AR IR A
T UF THE W 200 THEAT (G, T T
T e SR 40 FerEr € oK omer B
100 3&TEal faeifim, 2 sEal whwEE 3R
40 Fenfat €1 werg fafy @ g wifsg s
A & A F F T SRR A B H
e wfmaror =1 wam faan s =nfew)

TF S R § whedl w1 T s

| U T Iqerear 3R a1 feyfadl & anyr

W 146 § 154 F o9 A ¢, S v A2 =i o
Eteip ke i

9%“‘5?
146 147 148 149 150 151 152 153 154

TR

g [0.04 0.09 012 0.4 0.11 0.10 0.20 0.12 0.08
whafes frfda 8 oot wpe)l =7 oiram we 9w
FA F fog ywm w oEia w3 ¥ foru
frefafaa agfeas demst &1 @ wifs

80, 76, 43, 18, 65, 61, 57.
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