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Attempt' any lﬁve questions.
All questions carry equal marks.
Use of non-programmable calculator is allowed.
1. (a) '‘Discuss the first and second order necessary conditions for finding
extrema in sinéle—v‘ariable dﬁtimization‘ probl-,em. 8

() Consider the problem of minimization of f(x;, x9) = 4x12 + 6x§ —erxz
over (xq, X9) € R2. Solve this given problem by Newton’s method starting

with x(0 = (5, 10). 10

PTO.




i

(@)

®)

(@)

®)

(@)

(b)

i =

(2 ) . 221

Détermine the local ‘maximum or minimum point of the given
function : 10
[y, %, %5) = xf + 2x§ + xg + xlx2 — 2%, — Tx, +12.
Define quadratic form. Test the definiteness of the following function : 8
- [ “ L3 ¥ P

: _ 9.2 2 2 ¢ o ,
i (Z() 7ﬂ2x14+ 215 5£x3 6,2, + %xlxg +6xgxs.

‘Explain the following terms : . - ' 8

(@) Unconstrained optimization with example

(z1) Hessian matrix.

Define Convex and Concave functions. Check whether the following

functions are convex, concave or neither : 10

%

@ FX)=x] +x5 + a2 - 21,

@) f(X) =z + 27 - 2.
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Why are all goal linear programming problems minimization problems ?

Can a goal programming problem be infeasible ? Discuss. 8

Formulate the following goal plﬁ'ogramming pl;oblem and. solve it

graphically : 10

A Firm produces two products A and B. Each. product must be processed
through 2 departments. Department 1 has 30 hours of production ‘capacity
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per day and Department 2 has 60 hours of production capacity per day.

Each unit of product A requires 2 hours in department 1 and 6 hours

in department 2. Each unit of product B requires 3 h(rurs in department:

1 and 4 hours in department 2. Management has ranked the following

goa1§ in order of priority.

It would like to achieve the following goals in its daily product. :

P1 : Minimize the under achievement of joint total production of 10 units.

P2 : Minimize the under achievement of producing 7 units of product B.

P3.: Minimize the under achievemept of producing 8 units of product A.

Solve the following goal programming problem using modified simplex

method *
Min

Subject to

1

Z = pid; + pydg + pydy + p,dy

14

- +
7x1+6x2+d1 —al1 =30
2x1+3x2+d§—d;:12
— +_
6x1+5x2 +d3 —d3 =30

X, +d;

+
2 , —a =T

- g+ = gt 3~ 3 - 1+
%> %, dy, df g dE dg, dY, dy, dF > =

18
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Explain the Pure, Mixed and 0-1 integer programming problem. Discuss

their formulation with examples. ‘ ] ( 8
The Live wright Medical Supplies Company has a total of 12 salespeople
it wants to a-ssigi.l to three 're'gi_(ms:—the South, the East, and the Midwest.
A salesperson in the ‘South earns $600 in profit per month for the
company, a salesperson in the East earns $540, and a salesperson in the
Midwest earns $375. The southern region can have a mazximum
assignment of 5 salespeople. The company has a i:otalg‘of' $750 per day
available for expenses for all 12 salespeople. A salesperson in the South

has average expenses of $80 per day, a salesperson in the East has’

_ average expenses of $70 per day, and a salesperson in the Midwest has

average daily expenses of $50. The company wants to determine the
number of salespeople to assign to each region to maximize profit.
Formulate an integer programming model for the pr-ob{l.em. . 10
Discuss the real-life applications of integer linear programming problem.
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Solve the following mixed integer program by the branch and bound
algorithm : ' , 10

Minimize : Z = 10xq + 9.:)62
Subject to : x; < 8
X9 < 10
Txq + 4x9 > 45

%12 0,%9 >0 and x, is an integer.
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