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Min. Pass Marks - 28

Note : Non-programmable Scientific Calculator i
allowed in this paper

Note : This question paper is divided into three
sections as under -
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Section-A Max. Marks-10

This section contains 01 compulsory gquestion
comprising 10 short answer {type questions
(maximum 20 words answer) taking two questions
from each unit. Each question shall be of one martk.

Section-B Max. Marks-25

This section contain 10 questions, 02 questions
Jrom each unit (answer about in 250 words).
Students are instructed to attempt five questions by
selecting one question from each unit. Each
questions shall be of-fik marks.

Section-C Max. Marks-35

This section cotains five long answer type questions

comprising one compulsory question (question no.
07) of 15 marks and four questions of 10 marks
each. Students are instructed to attempt total three
questions with one compulsory question (answer
about in 500 words) and any twoe more questions
(answer about in 400 words) out of remaining four
questions.
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SECTION - A

(1) State Bellimgy's principlc ol optimality,

(i) What is Dyngic programming?

(1) Define lead giyme.

(iv) What is inveptory”?

(v) Deline non |ipear programming,

(vi) Define absolyte maximum value in the
absence of copstraints.

(vii) Define separable convex programming
problem.

(viii) Define Kuhn-Tucker necessary condition
for an optimal solution to a quadratic
programming problem.

(X)) ~Define three-types-et customer behaviour
in queueing theory.

(x) Define mean arrival rate.

SECTION - B
UNIT - I
Use dynamic pmgramming to show that
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UNIT - 11

A contractor has 10 supply 10,000 bearings
per day to an automobile manufacturer. He
finds that, when he starts a production run, he
can produce 25,000 bearing per day. The cost
of holding a bearing in stock for one year is
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2 paisa, and the setup cost of a production
run js ¥ 18, Howﬁ:_:_ €quently should production
run be made? = 7 |

,r'J OR
An engineering factory consumes 50,000 units
of a component per year. The ordering,
receiving and handling cost are ¥ 3 per order
while the truck cost are X 12 per order. Other
details are as follows :
Interest cost = T 0.06 per unit pPer year
Deterioration and obscrvation cost = ¥ 0.004,
per unit per year, Storage cost = ¥ 1,000
year for 50,000 units. Calculate the E S

Conomic
Order Quantity.-
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UNIT - 111

F] Dblem :

Max, 7 _ 2 2 9
N ~xy—xy +4x 4 6x,

s.t. xl +x2 52

2xl £ 31'2 <12

and x;, x, 20, hence solve it.

OR
Use Lagrangian multiplier method to solve the
NLPP :

qolve the ! 25
/ )= 10x, ¥ <% = 10x{" — x3 —~4xx,
pMax.
- 10

T f‘-"lt
S Fasl
v, + X5 <9

e
ind Xye 22 20

UNIT - V

If for a period of 2 hours in the day (7 AM to
9 AM), customers arrive in a barber's shop
that has space to accomodate only 4 customers.

Arrival rate of customers is 3m per hour and

Mia. zfgxlz'*215+2x§—2_4x, —~8x, ~12x; 10 . -
1 service time is 36 minutes/customer for the

S. L. X + Xy +x, =11 bt otk L _
Xp> Xp, X3 20 (a) The probability that there.is no customers

in the shop.
' vera number of customers in the

UNIT - IV (B ~p¥orege rs in
shop.
OR
: fe's method _

5  Solve the following QPP by Wol ‘The time spent by a repairman on his job has
% an exponential distribution with mean 30

MR = ZII THTh minutes. 1f he rcpﬂirﬁt» set in the order in which
S.t. 2x; +3x, 56 they come in and 1f the arrival of sets is
approximately PoisSOR With an average rate of
2x) X, <4 10 per 8 hour day; what is the repairman's
expected idle time cach day? Howy many jobs
arc ahead of the average set jusg brought in?

6
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and x, 20,x, 20
OR
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SECTION - C
Deduce the {“l‘lbrcnu, equations for birth and
death model. Obtaip steady state solution.

n
Min. Z = z X;

i=1

n
5.1 Z-‘l} =b and x;20,i=142,..,n
i=1
Hence or otherwise minimise
x4 x2 4+ x2
y T XX X, e
Stox +x, . 218

Five jobs must go through three Macmfl-efj Th:i
M, and Mj in the order My» M2» MTIPE sed
ccauence that wil] mipimize the 01! © £
lime -
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Find .lpprp,\(ilnillc Hp[lmal S{}'uli“n of Ihc
eparable pmgrummmg problem -
b atla

b ) .| . ) . }
PATHE v <05 X2 2 0
)

Max. Z =2x, — ¥ -le2

A contractor of second hand motor truck used

11

to maintain a stock of frucks every month.
The demand of the trucks is at a relatively
constant rate but not in a constant size. The
demand follows the following probability
distribution. The holding cost of an old truck
in stock for one month is Rs. 100 and the
penalty for a truck ,if not supplied on the
demand is Rs, = Determine to optimal
size of stock for the contractor :
! Demand (r) PrDbﬂbiuty,F(r)

0 0.40

1 024

2 T Ry

3 Y i

4 0.05

5 09F

6 0.00
or more.
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