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Q1 a) Obtain the necessary and sufficient conditions for the optimum solution of the following

NLPP:

Max z = 3.6 x;-0.4 x> +1.6 x2-0.2 X5

subject to the constraints

2x1+x1=103 xlsxzzo

b) Use dynamic programming to
Maximize z= ¥1.¥2-¥3
subject to the constraints
yrtyatys =3
yi,y2.y3 20
ted sales of proposed types of perfumes are as under:

¢) The estima
| Estimated levels of sales(unitsﬂ

Types of perfumes High | Medium Low
A 25 15 10 |
B 40 20 5 |
L C 60 25 3

For each of the following decision criterion, state the optimal action and specify the value

leading to its selection:
(i) Maximin (ii) Maximax.
d) Formulate the following LPP as a goal programming problem:
Min ( 2 x-X2, 4X;- 5X2. ~X;)
subject to the constraints
4x+5x%x,<20
Ix|+2x,<12

X1, X2 2 0

The decision mak i :
priority to the thircieorbj'i:ztlid N t(:i tgllvfj first priority to the second objective criterion, second
ve and third priority to the fi iecti i )
- i e ¥ to the first objective criterion. H i
p irst, second and third priorities objective values 8, -2. 1 respectivel © o wishesto
s s 1vely.

e) Describe a d i i
ynamic programming problem and discuss its applications. (5x5=25)



Q2) Deﬁne Bellman's Principle 0
A 5-ton vessel can be loaded with

the unit weight Wi (in tons) and

the vessel should be lo

Q3) Use Wol

the unit revenue (in thous

aded to maximiz

m
1 2 st
e

fe's method to solve the following quadratic p

£ Optimality.

wing table gives

more of the three items. The follo
for item 1. HOW

one or
ands of dollars) i

e the total revenue?

(124)

rogramming problem:

— 2
Max z = 4x;H6X2-X1 22 X1X2-2 xz2

subject to the constraints :

X1+X2 52
Xy, X2 ZO

Q4 a) A farmer wants t0 decide w

The profit from each is dependent on the rainfall during the growing seasor.

categorized the amount of rai
shown in the table below:

(123)

100- acre farm.
The farmer has
fit for each is

hich of the three crops he should plant on his

nfall as high, medium and low. His estimated pro

|

[ Rainfall

Estimated conditional profit( in Rs.)

Crop

'{ CropB

i
& Y one
11) Criter: G P,
b iii) lace cﬂte:j'zon r’s d ccide which shoulq
€
) ag X regre &€ of opy be his b,
these °r €an p t e 1Sm bein 0 . cf()p )
eith g 0.6 ng
ESpect Moditje € co ) ’
. 1rg. . Will b
the .. ~ 80 Cans
p Ces p: Sta ; he
p 5
Crop ver O al th (6
P Wil] ey & 9 € nex )
net Wn [ ha
Upees 3 0.2 TVest p.:
0,0 <3, 03 p Tceg
’ .30 of
aﬂdtbe be aﬂd 045
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rupees 10,000. 1f the prices remain unchaﬂ_ge&’ t\le ) of Tupees
the prices go down, the corn and beans crops will sustain l0sses

rupees 5,000 respectively.

i) Represent the farmer’s problem as a decision tree. "
ii) Which crop should the farmer plant? 67)

Q5 a) Use.Dynamic Programming to find the minimum value of
X]2+2X22+4X3
subject to the constraints:

X +2xt+x; =8
X, X2.X3 = 0. ©)
- b)  An office equipment company manufactures two kinds of products: chairs and lamps.

Production of either a chair or a lamp requires 1 hour of production capacity in the plant.
The p}ant has a maximum production capacity of 50 hours a week. Because of limited sales
capacrt;y, the maximum numbers of chairs and lamps that can be sold are 6 and 8 per week
Irespec;f;lvely. The gross margin from the sale of chair is rupees 30 and rupees 60 for a
Selil::l;:l.d be pla;lt manager deSI.res to determine the number of units of each product that

© produced per week in consideration of the following set of goals:

i) Available production capacity should be fully utilized and not exceeded.

a
goals as closely as possible,

) ) *

Maximj = -
Mzez=2x,% + 12 x, X; - 7)(22
subject to the constraints:

2x1 + 5x, <98

ggT



Minimize Z = (Pid,"+ Pid>") + ( 30Pads™ + 40 Pady) + Pyds™

subject to :
2x1+4x+d-d" =80
3x;+3x+dy-dy” =80
x;+dy - dy” =10
X2+ ds-ds” =10
30, +40x, +ds-ds”  =1200
X, X2,.di,d >0;i=1,2,3.4,5.
Q7)  Write short notes on the following:
1) Goal Programming
i) Convex function and concave function

iii) Quadratic Programming

(44.4,4)



