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Part A

Answer all questions.

Each question carries weightage 1.
. Give an example of a function which is both convex and concave.
2. Define the term ‘cost co-efficients’ associated with a linear programming problem.
3. Write the following LP problem in standard form (minimize CX subject to AX =B, X = 0.)
Maximize 2x; + 3x, + 5x,
subject tox; + x, —x43 > — 5
--6xl + 7x2-9x3 < 4
x, + 8x, + 4xy = 12
x20,x,20,xy4 unrestricted in sign.
Briefly describe a transportation problem.

. What is meant by loop in a transportation array.

. e seturn are is not
, ) L C voraph, the flow x, in the retarn arc 1s
b Prove that, for any feasible flow {x ), i =1, 2,., m,m the graph, 0

greater than the capacity of any cat in the graph.
optimal solution ot an LP problem.

: » .. : ' var " he
Deseribe the effeet of introducing new viu inbles on t

Define the term ‘pay ofl’ associated with games. |
(8 x 1 = 8 weightage)
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Part B

hoosing two questions from each m
(=]
by ¢hoo

Odllle_
has weightage 2.
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MopULE 1

Answer any

A(t -\ - 11" [3 Cl lS

ion.
that £ (X) is a convex functi
10. Solve graphically :

Maximize dx; — Xy

subject to x; + Xy > 2

X + 205 <2
2x) + %9 £ 2
X, % 20.
11. What is meant by simplex multipliers. Explain with a suitable example.
MobuLe 11
12,

13. Briefly describe the dual simplex method.

14. The table shown belgw gives the quantity of goods available at four origins Oy %
the minimy, Téquirement gt three degtip ations, Dj

»J=1,2,3, and the cost of tra=*
unit quantity of goods from Origing tq destinations. The available goods exceed ther™
requirement, and the ey

e destinations, but at minimu®*
8oods sucl that the total cost of transpmtation 1S minimum
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5. Show that the optimal solution of the following

1 find the solution problem for % = 0 remains optimal for 0=7.22/3,
ana and B .

Maximize 3x; + Gxy
subject to 1 (1 + 24 ) x; <4
31— p)x;+2x, < 18

%, 20,% 2> 0.

.6. Briefly describe the branch and bound method to solve an integer linear programming problem.

L7. Solve the game with the pay-off matrix -
13
4 2/

(6 x 2 = 12 weightage)
Part C

Answer any two questions.
Each question carries weightage 5.

18. (a) Letf(X) be defined in a convex domain K ¢ E, and be differentiable. Prove that /(X)is a

convex function if and only if :
I(Xy) =1 (X)) 2 (Xy - Xy) V(X))
for al) X X, in K.

rlJ) 3 .
Solve the following problem using simplex method

Maximize DXy 4+ 3x, 4 xy
subject 1o 2x) + x, + x, = 3
— ’\.l + Z.\':‘ =4

Xy Xy Xy 2 0
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: i if it exists, is e
alue of [ (X) of the P! imal, if i qual t the

imumyVy GD
at the optintt

19. (@ prove th
of ¢ (Y of the dual. d | |
v day for six days 10 MECL a contryy
1« cloan table covers eyery day "
steper needs clean i

(b A cateret

N N M \‘
following s¢ hedule

Days

=0 60 80 70 90 100

Number of covers

The cost of a new cover is Rs. 20 while Washing charges are Rs. 1 for return oy
or later, Rs. 2 for return on the third day and Rs. 3 for the next day. Find the
«chedule for the purchase and washing of té}ble covers, assuming that after +

contract the covers are rejected.

20. (a) Find the maximum non-negative flow in the network described below, are(v..r. :
as (J, k); v, is the source and v, is the sink :*

Arc @1 (@2 (1,2) (1,3) (1,4) (2,4) (3,2) 3,4 433

Capacity : 8 10 3 4 0 ' 3 P A o

'b) Solve the following problem by cutting plane method

Maximize 4x, + b,
subject to ¢
<y + 4x2 > 5H

.'ix] +2x2 > 7

T xy non-neg

- ative
. {a) liruﬂyd(-.scrib('

integers.
what ig
5 par: el
Parametric |ingqy Programming
(h) Prove that ¢ | .\
tat, fop anmox m
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