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1. (@) what do you mean by degenerate basic
feasible solution of! ». @& linear
prograrnrning problem 1

(b) Write down the general linear
prograrnmmg problem with n decision
yariables a m constraints 2
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An advertisj
i advi;t:iu'{g company whishes to plan
different msm'g B
an ec;fa——television radio and
- he :
n g . purpos
p;erhsmg iIs to rezche Vil
enti =
ntial customers ag possif:)le m'?;y
g e

fOlIOWin
g are th
o € results of a marketing

SRy
_____Q_‘Elfvfsfon —|
it By KPR D : et L .
Cost of an ady -_a_y_tl"_l_e__, Prime time Radio | Magaziné
o S
tising unit (in ¥) ™| 4,000 7.500
Number of cust 3,000 | 1,500
om-
ers reached per y nrz': 40000 90000
Number of 50000 | 20000
wi
customers r, omen) 30000
A eached 4000
per unit 0 | 20000 | 10000
A o |
':;i.cfhmpany does
(S not
an ¢ 80 want to
(i) Qired thae_ o oone LIS
at least B>
2 lac
Se
o amongst WOme:'Dosures fake place
i) th 5
beelcost of advert
1mited Sin
to & g on television
(@) at leqst ,000;
bo € a 3
uu-g At on gqy dvertising units be
ri .
ng Prime ¢ me and tw .
p € time. 0 units
7/466 ’
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(3)

(iv) the number of advertising units on
the radio and magazine should
each be between 5 and 10.

lem as an LP model

Formulate this prob
al customer reach. 3

to maximize potenti

(@) Using & aphical method, solve the
following LP problem : 4
Mlnllee 7 =5,7c1 +8x2
subject to the constraints
x; <4
Xg >2
xl + XQ = 5
and X, X2 20
Or
Define 2 convex set. Show t:hat the
intersection of two convex Sets is also ;1 i
+3=
convex set.
i e
2. (a) What 18 the outgoing yariable 10 th :
following simpleX table?
S
CB B XB x X9 X3 513 Sg (:)3
: i e 1 12//3 1 0
R o i i g3 80 =
0 /y/
e - T Bl D
Cj -_ Zj - 1/3




(b)

(c)

3. (g
(b)
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( 4)

S_olve the following LP problem using
simplex method :

Maximize Z =16x; +17x, +10x3
subject to the constraints
X + X5 +4x3 <2000
2X) + X5 + x5 <3600
X +2x, +2x5 <2400
X1y X9, X3 20
Solve the following by Big-M method :
.Minimize = 4x, +3x,
subject to the constraints
Xp+2x, >8

3% +2x, 212

S.olve the followin
Simplex methoq -
Maximize 7 -
subject to the co
Sxy +7x

€ Using two-phase

3x; +2x, +2x,
nstraints

2 +4x3 < 7
Lt 7x, T5x3 >0

229/7
State whether o

le +4x2 ._6x3

€ or falge :

kg Maximio..: ‘
£ B AiRetion Probrialzahon problem is
In-”
What do you o

. an ‘b
of g Primg] problemi the standard form

6
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(c)

(d)

‘. ()

(b)

(c)

?iﬁﬁ-ﬁﬁ

(5)

Write down two rules for constructing
the dual problem from the primal.

State and prove the weak duality

theorem.
Or
Write the dual of th
LP problem :
Minimize Z =2X +3x,

e following primal

+4x3
subject to the constraints
2x; +3X2 +5x3 22
6x3 <5
Xy +4)C2 + 3 ‘ .
Xy X2 2 0, x5 is unrestr
ou mean by a palanced

d
i pblem?

transportation pro

ertie
‘te down two prop
e roblem.

s of a loop in a

transportation P

i ion of
. e initial basic feasible soluti:tion
gitdft;;lowing palanced :ra;est;})lc:;i o
problem using ‘least cos S S
Vogel’s approximatlon Y
compare the two res
D
5 [
5 2]
S 10 iimm
s [P
Demand____lé____

2
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(b)

(c)
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( 6)

Or

Discuss the ‘MODI’ method to test the

optimality of a solution to a transporta-
tion problem.

GROUP—B
[ Analysis—II (Multiple Integrai) ]

( Marks : 35)

“ - .
Every trigonometric series js a Fouriel
series.”

The function x?2 ig periodic with period
2l on the interval (-1} Find the
corresponding Fourjer series.

Find the Fourie

YA iodiC
function f with es of the perio

period 2, defined as

flx) = 0, -n<x<0
X OSxSn

Ifa functj ;

Periodic Q:In / ls. bounded, periodic with

PiECewise ;n 1 Integraple on [-x, 7| aﬂd
[0} .

Prove tha¢ 8 oic, o [-m, n], the?

(a)
(b)

(c)

(d)

el
( Contit™®” ljqge

(7))

lczo + ¥ (@, cosnk +by sin nf)
2 n=1

Lo fEo+fEH), for -—m<E<m
—|| =

| sy, for G

where a,, b, arc Fourier coefficients
n?

of . f;
Define a plane curve.

i the
Compute the integral nydx along

arc of the parabola x=y2 from (1, —1)

to (1, 1)
Evaluate H
R=[1,23 Sk

Or e
mat [[Mly- 14 =5% 2
R

i e g theorem. b
State and prove Green’s
Or

’ eorem,
s th he line integrals

(x - Y2 dy}

(y_gx)dxdy over the region

Prove

ute the
Using Green comp
difference betweent |
| i =.[ACB{(x+y) o
2 g - (x - )Y}
and I, =jADB{(x+y)
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(8)

where ACB and ADB are respectivelg:’
the straight line y = x and the parabo Y
arc y=x2, joining the points A(0, 0) an

B(1, 1). )
7. (a) State Gauss’ theorem. ,
(b) Find the length of the curve x=at” 2
Y=2at; z=at, 0 <t<].
(¢) Find the area of that part of the surfacet
of the cylinder x2 +y2 =a? which is cu A
out by the cylinder x2 4+ 22 = ¢2.
Or
Show that
3
I=[[(yzdydz+ 2x dzax + xyax dy) - =
S
where S is the outer surface of the
sphere 2 +y? 422 21 in the first
octant,
(d) Use Stokes’ theorem to find the line
integyal
2803
ch Ydx+dy+ zdz
7
where C ig the circle x2 +y? =qa?,2=0. E
‘ Or
Compyte the volume of the ellipsoid
2 2 2
X z
Wi o e~ 1
aihp2 12
* o
P7—3000/466 i
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