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

NLPP:

Max z = 3.6 xr-0.4 xt2 +1'6 4-O'2 x?

subject to the consfaints

2xr +r, =10' 4'12 z 0

b) Use dYnamic Programming 
to

Maximize z= Yr'Yz'Y:

. subject to the consuaints

yr +y2+y3 :5

Yr,Yz,Y: Z0

c) 
-fhe estimated sales of proposed qpes of perfumes are as rmder:

F.or each of the following decision criterion, state the optimal action and specifu the value

leading to its selection:

(i) Maximin (ii) Maximax.

d) Formulate the following LPP as a goal programming problem:

Min ( 2 x1-x2, 4x;- 5x2, -x1)

subject to the conshaints

4xt+5x2<20

3x1 +2Yr<12

x1, x2 > 0.

The decision maker decided to give first priority to the second objective criterion, secondpriority to the third objeotive and third priority to the first objective criterion. He also wishes to
keep the first, second and third priorities objective values g, _2, I respectively.

e) Describe a dynamic programming problem and discuss its applications. (5x5=25)
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Q2) Dehne Bellman's Principle of Optimality'

of the three items' The following table gives

the unit u'eight
A 5-ton vesse 1 can be loaded with one or rnore

wi (in tons) and the unit revenue (in thousands ol dollars) rifot item i' How

the vessel should be loaded to ma"ximtze the total revenue?

(12+ )
I {

Q3) Use Wolfe's method to solve the following quadratic programming problem:

Max z = 4xr+6x rxt2 -2 x$z-Z x]

subject to the constraints :

xr +x2 1l

xr' x: Z 0

!

I

(12+)

oo his 100- acre farm'

I

Q4 a) A farmer wants to decide which of the three crops he should plant

The profit from each is dePendent on the rainfall during growmg The famrer has

categorized the amount of rainfall as high, . His esdmared profit for each is

shown in the table beiow: I

b)

Item r 3i2
1 41

32 14
1

Low

Rainlail Estimated cor: -:ronai Profi / /;r Rs')

4:
5000
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rupees 5,000 respectively.

i) Represent the farmer's problem as a decision tree'

ii) Which crop should the farmer plant?

Q5 a) Use Dynamic Progmmming to find the minimum value of

x1z+2v22+!v,

subject to the constraints:

xl +2x2+x3 >8

xr, xz.x: ) 0.

b) An office equipment comprury manufactures tq.o kinds of pmducts: chairs and lamps.

Production of either a chair or a lamp requires t hour of production capaciq'in the plant.
The plant has a maximum production capacit-v of 50 hours a week. Because of limited sales
capacity, the maximum numbers of chairs and lamps that can be sold are 6 and 8 per week
respectively. The gross margin from the sale of chair is rupees 30 and rupees 60 for a
lamp'The plant manager desires to detennine the number of rurits of each product thatshould be produced per week in considerarion of the following set ofgoals:

rupees10,000.rf theprices*TT":tTth,t*:,:-):y:\J)$];
the prices go down, the com and beans crops will sustam

i) Available production capaciry should be firlly utilized and not exceeded.'' i#i:ff,i ffi!I:l'^'l*il 
* ;;;;ilsibre since the gross margin nom sare. achieve sales 

". 
1.1. 

*l*t Iiom a chair.The company has twice as much desire to
iii; ruirimJJ" 

*amPs as forchairs'
time operation olthe plant as much as possible.

Formulate this probler
goals as closely a. ,"Jirt"l 

*t"' orogramrning plsblem so that the manager achieves fus

Q6) a) solve the following non- rinee. ^-^-^-. 
(6+ )

Maximize z = 2,:::; :; #ng 
prob,em;

But,tl

(6)

-[

(6! )

subject to the constraints:

2xr +5x:s9g

and Xr, Xz > 0
b) Solve the folowrng goal programming problem

usrng gaphica.l rxsllie4.



Minimize Z = (Pif+ piz\ + (3\p2h- + 40 p2da) + pr6r'

subject to :

2x1+ 41r*dr.. dr* =80

3 xl +3 x2+d2--d2+ :80

xt * dr'- d:* = l0

x2 + da-' da+ = 10

30 x1 + {fl 1, * ds-- ds* = 1200

xr, xz, di, di*:0; i = 1,2,3,4,5.

Q7) Write short notes on the following:

i) Goal Programming

ii) Convex firnction and concave function

iii ) Quadratic Programming

(6+ )

(4+.4.4)


