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Unit 1

(@) Define neighbourhood of a point. 7
If § = [0, 1), show that S is neighbourhood of every -
x, 0 < x <1, but 8 is not a neighbourhood of
x=0and x = 1. .
()  Give two examples of each of the following : 6
{) A bounded set
(i A set which is bounded above but not bounded
below.
(i) A set which is bounded below but not bounded above
(i) A set which'is neither bounded above nor bounded
below,
Or .
{(a) Define limit point of a set. Prove that - 7

) For set Q of rational numbers, every real

number is a limit point,

(i) The set N of natural numbers has no limit

point.
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Which of the following functions are uniformly continuous

on their domains : 6

H flx)=x 0

TS
=
A
8

(n flo= x2' 0

A
Ead

1A
or

0<x<1.

® |-

(i) ~flx) =

State Cauchy criterion for convergence of a sequence.

Apply it to prove that the sequence <a, is not convergent,

where : - 6
"1 1. 1
a, =1+ =+ ="+ .. +—
" 2" 3" T
Find the sequence of partial sums of the series : 6
RE

Is the series convergent ? If so, find its sum.
o

Show that the sequence <a,> defined by :

4 + 3a
=l a,,, =oaO
R S Y ;
is bounded and imonotonic. Find ,1‘1_1)?0 a. -6

PT.O.
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State and prove Cauchy’s nth root test for convergence

of a positive term series, 6
Show that the improper integral : 6
“tsinx
[ @
g x

is convergent for 1<p <2,

Prove that if flx); defined on {a, b1 is integrable on

fa, 5], then ¥ & >0, 38 > 0 such that :
U (P, f) - L(P, f) <«
v. partitions P with [P < §. 7
Or

Define Beta function. Prove that :

2
I sin x cos? x dx = AB (m, n)
0

where :

A=1/2 m=%(p+l),n=%(q+1) 7
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State Weierstrass M-test for uniform convergence of a series
of functions. Hence prove that the series : 6

i cosnx
2
n=1 N

+ is uniformly convergent on R.

Unit 11
{Computer Programming)
Write a program fo evaluate the function :
flxy =1+ 22720 + 2 7141 - (50)sG2x
+ (4 - 222
for a set of \.ralues of x. ) 6

Check whether the following are valid or invalid conditional

statements. Explain : 4 7
h W@>bif(c>dyx=y else x =z else x = w;
() Mx=pi=leseil(x!=y)i=2;

P.TO.
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Or

(@)  Write a program to obtain the transpose of an

. m X n matrix. . : - 8
(b)  Write C expressions of the following : - 7
ab +a
B vy
m

() a®+ b +c% -3ab @+ b)

Unit IT1 (1)
(Numerical Analysis)

. Note . Use of scientific calculator ‘ig allowé:d.
5° {a) Solve:
xt-x -10=0
by Regula-Falsi method correct to three decimal
_ places. | 6
(&) S.olvc the following system of equations : 6

4x +3y +2z =4
3x +by+z =17
x +y +3z2=3

by Jacobi and Gauss-Siedel three times iterative schemes

starting with the initial vector X0 = ¢,
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or,
(@) Obtain the polynomial approxifnation to:, 6

1

flx)=(1-x)2

over [0, 1] by Taylor expansion about x = 0.

(h) _ Find the largest eigenvalue of the matrix : ' 6
211090
11 100
A=
1011
011 2

using power method.
. (@) Let:
flx)=log Q1+x), % =1 and x =11

Use linear interpolation to calculate an approximate value

of 1.04). 6.

(b} ' Compute the double integral : 6

1 : .-
!(I(l+x)(1+y dy]dx

PT.O.
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Obtain the approximate value :
. 1o
I= Ie"’ cosx dx
-1

using Radau integration method for n = 2, 3. 6

Use the method of least square to fit the curve

y= & + G Jx
x
1o the table values : - 6

x y
0.1 2]
02 . 11
04 7
0.5 C 6

1 5



(a}

(6)

{(a)

{ 9 ) 5274

Unit H1 (2)
(Discrete Mathematics)
Define the following :
() A path in a graph
(i) A connected graph
(iiy An Euletian path
() A directed graph. ‘ | 6

If G is a connected planar graph with ¢ edges, v vertices

and f faces. then prove that : 6
f=e-14+2
Or
Define the followring giving txamples : 6

() The complement of a mbgréph of a graph G
(i) A Hamiitonian path
(iify A directed multigraph.

* PT.O.
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‘Show that the graph in the following figure has no

Hamiltonian circuif : 6

" Let:

E (%), 2, %3, %) =G A%y A 23) v (3 A 22 A x,)

A Xy A X3 A x4)
A%

" be a Boolean expression over the two valued Boolean

algebra. Write I (x;, x5, x5, x,) in both disjunctive and

' 13 .
conjunctive nomal forms. 6

1

Show that thei following statement is a tautology : 6

'(AJB)—HA—»(A_A B)]
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Write Boolean functions corresponding to the Boolean

expressions ! : ‘ 8
6] (;1/\;2 Ax3) v (x1 A X2 Axs)
N (x1 Fa x-z/f_\xa)
(it) (xl AXg A xa) v (x1 A Xg Axa)
\ % (x1 A Xy A x3)

in tabular form specifying values of f corresponding to

various possible combinations of values x, x, and X,

Express the function in the following table in disjunctive normal

form and conjunctive normal form : 6

s
(0,0, 0) 1
0.0, N 0
W, 1, 0) i
0.1, 0
{1.9, 0 0
(1.0, 1) 1
(1.0 (.)
aLn 1o

P.T.O.
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Unit HI (3)
{Mathematical Statistics)

" (@)  Show that for any discrete distribution, standard deviation

is not less than mean deviation from mean. 6

()  IfX and Y are random variables with correlation coefficient

¥
p between them, then show that ; 6

u=xsina + ¥ cosw
V= ysina - X Cos G

are uncorrelated if ;

2pox o

tan 2o =—z—-n—2"'
gy_o.z
o

(@) For a binomial distribuﬁon, find ; and v,. 6

(b))  Show that Poisson distribution is a limiting case of the

" binomial distribution. 6
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For a discrete distribution, prove that the mean deviation

about mean x can be written in the form : 6

where f, is the frequency of the value x; and N is the total

freqﬁency.

Fit a second degree parabola to the following data : 6

x y

0 1

] 5

2 0

3 ys)

4 38
or

Show that the arithmetic mean of the regression coefficient

is greater than the correlation coefficient, , 6

P.TO.
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Let X be a random variable and ¢, a constant. Show that
CEB(X - c)z' = var" (x) + (Blx) - e ' 6
Unit TH (4) .‘
{Mechanics)

Like parallel forces P, Q, R act at the vertices of AABC.
If their resultant passes through the orlthbce‘ntre of the-

'triangle_ for all dir;actions of the forces, show that : 6

L

P:Q:R=tan A :tan B : tan C.
Find the centre of gravity of a loop of the lamniscate : 6
-2

2 = ¢? cos 20

O

Find the centre of pressure of a triangular area when one

angular point A is in free sirface. 6

Three forces P, Q, R act along the sides of the triangle

formed by the lines : 6 ‘
x+y=ly-z=1 y=2

Find the equation af the line of action of their resultant.
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If particles are projec’ted from the point ‘O’ in a vertical
planc under gravity with velocity 29k, prove that locus

of the vertices of their paths is the ellipse : 6
x? +74y (y-£kY=0

An automobile travels round a curve of radius . If ‘/

is the height of the centre of gravity, above the ground

and 26 the width between the - wheels, show that it will

overturn if the speed exceeds : 6

9rb

h‘
Assuming no side slipping takes place.

Or

'Obta_in the énergy of equation of .the central

orbit. _ 6
The displacement of a moving point at any point is gi'yen
by :

x =acoskt + bsinkt

Show thjn the point executes a simple harmonic motion. &

P.T.O.
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Unit I11 (5)

(Theory of Games)

(@  Using simplex method solve the following linear programming
problem : 6

Maximize : z = 5x, + 10z, + 8x,
Subject to 3x, + 5x, + 2x, £ 60
4x; + da, + 4x, < 72
2x, +4x, + 5%, < 100
Xy Xy, % 2 0
(5)  Give the dual of the.fqllowing.linear programming

: problem : 6

Minimize : z = 2x, + 3x, + 4x,
Subject 1o 2% +3x, + bx, > 2
3x, + x, + Tx, =3
% +dx, +6x, 55

%, % 2 0 and x, is unrestricted.
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(@) Solve the following finear programming problem by graphical

method : | ‘ 6
Minimize : 2 = 2x, + x,
Subject to 5x, +10x, < 50

X +x,21

x <4
X,x20

(6  Use Big M method to solve the following linear

programming problem : " 6
Minimize : 2 =12¢ + 2k,
Subject 10 6x, + 8x, >100

Tx, + 12x,2 120

x, x, 20

PT.O.
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6. {(a)  Let fbe a real valued.function such that fx, y) is defined
wherever xe A and ye B and suppose that

max min f{x, y)
e A yeB

and

min max flx, 3
¥<B zc A

both exist. Let (x, 'yo) be a Saddle point of the function,

Prove that : 6

f(xy, ¥,) = max min flx,y) = min max fix, )

(1-’1) Find the range of values far p and g that W|II render the
ently (2, 2) a saddle point in the following game : 6
1 g 6
Alp 5 10
6 2 3
Or
(a) .

Use linear programming to solve the following pame : 6

A
2 -2 3
3% s Y
{(h)  Solve the following game problem g,mphica]iy : 6
‘B

A4—23-'-1
-1 2 0 1}

18 1,500



