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M.Sc. DEGREE EXAMINATION, NOVEMBER 2023.

Mathematms
MATHEMATICAL PROGRAMMING

o T1me Three hours Max1mum : 100 marks
Answer ALL the questions. B _ -

" Subdivisions (a), (b) and,(c) in each questions carries -
4,6 and 10 marks respectively

‘ 7 1. . (a) Ozark Farms uses at least 800 b of: spemal‘.

feed daily. The special feed is a mixture of -

corn and soybean meal with the followmg

~ compositions:
;. Ibperlbof feedstuff v
TFeedstuff ~ protein fiber cost ($./1b)
" Corm 09 .02 .30
Soybean meal .60 - .06 .90

The dietary requirements. of the special feed

" are at least 30% protein and at most 5% fiber. -
Determine the L.P.P for da1ly mlmmum cost
feed m1x "

(b) (i) Find the graphmal solutmn of maximize

- (9

(@)

®

(i)

'x1+x2+x3 =4,

z=2x, +3x,, subJect to 2x1+x2.<.4
x1¢2x2_5,f X,%,20.

Or

An indivi_dizal wishes to inVébft Rs. 5000
“over the - next year. in-two. 'types of
‘investment: Investment A yields 5% and.-

inve‘stmei.it B yields 8%.  Market
research recommends an allocation of at
least 25% in A and at most 50% in B.

Moréover investment in A should be at .
least half the investment in B. How .

should the fund be allocated to the twdv

' mvestments"

Solve Mmimlze z= 4;x1 + %, subgect to
8x, +xy _3, 4x1 +8%, 26; x +2x, <45
%%, 20 .. o ‘
R

Consider ~ the "problem
2 =2x, +4xy +4x3 -—3x4

maxmuze
sub;ect to
Xy +4%, +2x, =8,

X %g, %8, Xy 20 solve the problem with

xy and x, as the starting basm variable

“and  without ‘using any - “artificial
‘variables. :
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-2,

(a) erte the dual snnplex algonthm

b ()

Show that given the optimal prnnal basxs\
"B and its associated objective coefficient

o vector Cy, the optimal solution of the
- dual problem is Y= CBB”l '

@)

4/ .

© @O

Or
Solve minimize z = 3x; +2x, +x, subject
to Bx; +x,+ x5 23;

Acme  manufacturing produces ' two
products.
manufacturmg process ‘is 430 mmutes

" Product 1 requires 2 minutes per unit,
and product 2 requlres 1 minute per unit. .

There is not limit on the amount

~produced of product 1, but the maximum -

daily' demand for product 2 is 230 units.

"The unit profit of product 1 is Rs. 2.and

that of product 2 is Rs. 5. Find the
.+ optimal solution by DP. L

| Or

Solve

i)

3xy +2x3 <60;

z=(3-6t)x, + x2 + (2 2t) x5 + (5+58)x,

subject . to Xy +2%, + x5 <407
%y, +4x, <30,
Xy, %9,%3 SO '

TX X, +Xg <8, Xy,%,,%4.20.

The daily capacity of the

maximize
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3.

(a) . Write the intééér'programming algorithms.

® @

_states. o
_per month plus Rs. 0.25 a minute. P Bell
“will »charge Rs.

‘T have been. approached by . three
telephone companies to subscribe to their
long-distance service - in the  Indian
A Bell will charge a flat Rs. 16

25 a month but will
reduce the per-minute cost to Rs.0.21. As

for Baby Bell, ‘the flat monthly charge is |

Rs:18 and the, cost per minute is Rs.0.22.

-1 ‘ugually make an average of 200

. minutes of long distance calls a month.

G

Machihe_ :

Assuming that 1 do not pay the flat.

-monthly fee unless I make calls and that

I can apportion my calls among all three
companies as I please, how should I use

‘the three -companies to minimize my
,monthly,telephonebill?

Or

Jobco is planning to produce at least
2000 widgets on three machines. The

minimum lot size on any machine is 600

widgets. The following table gives the
pertment data of the situation. L
Setup. Productlon Capacity

-cost ($) cost/, (units)

- unit (§) '

300 200 650

1000 10 . 850

200 - 5 1250

Formulate the problem’ as an ILP and‘
ﬁnd the optlmum solution. v
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If

Solve the ILP by cutting plane maximize

z=Tx, +10x, subject to —x1+3x256

Tx, +x, £35; x;,%, 20 andmteger

Or

Develop the B and B tree for the
- following problems.
‘always select x;

TFor convenience,
as ‘the branching

variable ~ at node 0.

4x, +2x, <18, x,,x, 20 and integer. .

' ‘ ‘ 2 2 .2 -
j,’(xl,:’vcz,xg)-—:acl +2X3 +XyX5 ~ Xy —Xg —Xg,

show that Hx, is negative definite.

@

(i)

@

Solve - ' the ~ function
g(x) = (3x- 2)2(2x 3)? by the Newton
: .Raphson method
Or
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Derlve the Jacobian matrix and control

matnx
Or

Determine the. extreme points of the
following function f(x)=ax*+x%.

Maximize
2=3x,+2x, subject to 2, +5x, <18;

(a)
(b)

(©)

(i) Find the optimal solution to the problem

minimize f(x)=x} +2x3 + 10x? subject to

g (x)=x; +x% +x;-5=0;

g, (x)=x, +5x, +%, ~7=0. Suppose

that g,(x) =0.01 and g,(x)=0.02 Find .

- the correspondmg change in the opt1ma1

value of f(x).

Derive the necessary condltlons in Quadratlc
programming.

@

Explam about direct search method

- Or \
(i) Show how the following problem can be
made ‘separable. - Maximize
Z = XX + Xy + X5 - subject. to -

0]

(i1)

%y %q + Xy +x1x3 <10, x;,%,,%3 20.
Solve: | Maximize
f(xy,%,) = 4, + Gx2 ~2x% ~2x,x, — 2x2
with initial point X, =(1,1).

o

‘problem . maximize

Consider  the »
z = 6x, +3x, —4x,%y — 247 —3x§ Subject
to x +x,<1; 2x +8x,<4, x,x,20.

‘Show that z is strictly concave and then-

solve the problem using the quadratm
programmmg algonthm
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