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» Attempt All questions selecting fwo pa{ts from each

question. Uxdit I and Unit II are compulsory and contain

1.

four questions. In Unit III, choose any of the options

(@

()

()

and- attempt fwo questions from the same.

Marks are indicated.
Unit 1

Define an open set. Which of the following sets

. are open ? Give arguments in support of your

gnswer : - 6.
@ The set @ of rational numﬁe;s;

(@ The interval' [0, 2L

Define a closed set. Prove that the union of a finite
numl;:er of closed sets is a closed set. What about

the union of an infinite family of closed sets ? Justify

your answer by means of an example. 6
Show that the function f defined bjr : - B
() = x if x isrational
fi= 1o if x is irrational

is continuous at x = 0 only.
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Deﬁne uniform oontmuous function defined on an
mterval I and prove that the function :
flx)=x N |
is uniformly éont;_inuous on {1, 3. 6
Prove that a necessary condition for the convergence
of a series : | ~
Y
n=1
is that ,,H_ﬂ,u" =0. Is this condition sufficient
also for the convergence ? Justify with a counter
example, | L ‘ 7
Show that the sequence <a,> defined by :
q1=\/§, an+1=J2Tn, nzl
is monotonic and converges to 2. .7
State Raabe’s test for the ‘couvergence' of positive
term series and hence check the convergence of the

follow.ing series : - ‘ ’ , 7

i . _13..(2n-1) x**1
~ 24..2n 2n+1’

PT.O0.-
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(@ Define absolute convergence of a series and prove
that an absolutely convergent series is always
convergent. What about the converse ? Justify with

an example, ) : 7 7

r

3. ({(a) Test for pointwise and uniform convergence for the

-1
- sequence of functions {f (x)} defined by : 6 7
4.2,
fn(x)=-l~o—%t—;—l-—{-)- 0<x<1,
n-\ .

State clearly the results you are using.

() Using Bets, Gamma relation, show that : 6

[Ny

J“” _da .
0 JEL+®

L]

b=

(¢) Test for convergence of the integral : 6

J;) e % gy (A>0,a>0).

Unit 1
(Computer Programming)
"4, (@) ) Pick the incorrect decimal integer constants from

+ the following list. For the incorrect decimal

Y
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@) for (x = 12, x >= 2; x —= 3)
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integer constants, explain why they are

incorrect K . 3
v +-785
2y 114

@) 245

*

Given an integer, write a program to reverse
and print it. For example, if the given number
is 12386, the n'umbe; printed should be

68321, 3

State which values of the control variable x

are printed by each of the following for

-

statements : ) 3

L

() for {(x = 2; x <= 13; x += 2)

-printf (“%d \n”, xi;

(2) for (x = 3; x <= 15; x += 3)
printf (“%d \n”, x);

L]

printf (“%d \n”, x);
P.T.O.
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(z) The trace is defined as the sum of the diagonal
elements of a matrix. Write a function to find

the trace of a matrix. 3

(¢) (&) What is an array ? Give examples. Using
‘examples, explain, how are arrays declared ? 3

() Given the four sides of a rectangle, write a

-

program to find out whether its-area is great,t_af
than its perimeter. ' 3
Unit I (1) |
(Numerical Analysis)
~(Use of scientific calculator is allowed)

5. (a) Describe bisection method to find 2 root of an
’ equation : | _ | 6
flx)=0. . ' .
() Using the Gauss Elimination method, solve fhe
system of equations : _ 6
10x; —xp + 2x3 =4
xp +10x —x3 =8

2x) +3x9 + 2023 =1T.

-
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Use the Gauss-Jacobi iteration method to solve the

" system of equations : 6

'2x1 —xp +0x3 =7

—x; +2x9 ~x3 =1

Ox; -~ 29 +2x3=1
Perform two iterations only.
Fit a cubic, using the Lagrangian interpolating
polynomial, through the points (3.2, 22.0), (2.7, 17.8),
(1.0, 14.2)Iand (4.8, 38.3), where each of.the four
pairs give the value of x and the corresponding value
ﬁf fix). Use this cubic to find the inte;polated value
for x = 3.0. 6
Given (n + 1) distinct points Xy X3 Xy ooy X, Such
that the value of function ‘f at these points i.e. fix),
Rx), ... » fix)) are known, then derive the divided
difference interpolating polynomial of degree n. 6

Use Simpson’s 1/3 rule to evaluate the integral of

¢x" over the interval 0.2 to 1.5, using 2, 4, 6,

........ subdivisions yntil the answer is correct to two

decimal places of accuracy. 6

P.T.O.
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Unit I (2)
(Discrete Mnthemaﬁm)

{a) Suppose .that a conﬁected planar simple graph has.
20 vertices each of degfée 3. Ihto how many regions
cioes a representation of this planar graph split the
plane ? | '8

(b) Show that the graphs G and H are isomorphic.§

a

c ) d v x

(¢) Find the length of a shortest path between ¢ and

z in the weighted graph. ' 6
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6. (a) Write-the following Boolean expression : * 6 -
E(x;, %, x3) = (%) A xg AX3) v(x A Xp A X4)

Alxy A By AEy)

over the two valued Boolean algebra in conjunctive

normal form.

+

-

(6) Draw the. switching circuit corresponding to t.;he
Boolean éxpression : 8
avbad)v(@ad)
(¢©) Show that the following statement is a tauto-
_logy‘: | ‘ , . B
(A— B)> (A - B)—Bl,

where 2 denotes the negation of A.

Unit I (3)

-

(Mathematical Statistics)

5. {(a) For any distribution show that the mean deviation

-

is least when measured- from the median. . 6

P.T.O.
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(br Suppose X, X, apd X, are uncorrela-ted random
variables each having same standard deviation. Obtain
the coneiatic:;n coefficient between : | 6

(¢ LetXandY are tw:) random variables with variances
Oy2 and Oy2 ‘and suppose r is the correlation -
coefficient ‘bétween them. Find the angle between

-

the two regression lines. 6

(@ In a bolt factor.y, three machines A, B, C are
manufacturingl 25%, 36% and 40% of bolts. In a day’s
7 production, it is found that the three mgchin;;s have
manufactured 5%, 4% and é% defective bolts. A bolt
i;a chosen at random from the product. Whaf is the
probability that. it i‘s defective ? Knowing that it is

defective, what is the probability that it was produced

by A ? 3+43=6
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'Using Poisson distribution, find the probability that

at most 5 defective fuses will be found in a box of

200 fuses if experience shows that 2% of such fuses

-

are defective. 6

-

A coin is tossed 100 times. Using. normal
approximation to Binomial distribution, find the
probabﬂity of gettlng : . | . 3+3=6
(@) Exactly 50 heads;

@) More than 60 heads.
~ Unit 1T (4)

(Mechanics)

‘Show that any force system in the fundamental plane

may be reduced either t;o.a single force or to a
couple. ‘ 6
Ffind the mass centre of a wire bent into the form-
of an isosceles right angled triangle. ‘ 6

PT.O.
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A square frame, consisting of four equal uniform rods
of léngth ‘2a’ rig‘idly jointed together, hangs at rest
in a vertical plane on two smooth pegs P, Q &t the
same level, I.f PQ = C and pegs are not both in

_contact with the same rod, show that there are three

. C
positions of eqguilibrium, provided @ < —\E’ of these

-

show that the only unstable one is the symmetrical

+

one. : 6.

»

A particle moves in a ‘plane r = ae®t% | which is
the equiangular spiral, and of the radius vector to

the particle has constant, angular velocity, show that

the resultant acceleration of the particle makes an

angle 2¢ with the radius vector and is of magnitude .

2 -
Z_, where v is the speed of the particle. 6
- .

Agunis fired from a moving platform, and the ranges
of the shot are observed to be R and S, when the

platform is moving backward and forward respectively,
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with velocity v. Prove that the elevation of the gun

is : - - 6

an-1]| S~ s
| 402R +S) |

(¢) ‘If the central orbit be an ellipse, the focus being

{a)

the centre of the force, find th~e law of force, the

velocity on the path and the period. Prove with

notations : ' 6
e =uf-2---1-) and A% = pa(l - %),
lr a
Unit I (B)

(Theory of Games)
What is meant by a feasible solution of a linear

programming problem ? Write down the following

L.P.P. in standard form : 6

-

Maximize : 2 =3x; + 2% + 523

Subject to :

2%y - 3xp £3
x +2x9 +3x3 25
3x1'+2x3 <2

Xy, X9, X3 2 0.

P.T.O.
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(b) Use Charne’s penalty or two phase method to

solve : | ' ' 6
- Maximize : Z = 2% + %5 - x5
&:':ul;_‘ject to :‘
4x) + 6xg + 3x3 < 8-
3x - 6::2 ~4dxg £ 1
2x) +3xg ~5xg3 2 4
X1, X3, x;z; 2 0. ‘
(¢} Apply principle of duality to solve : 6
Minimize : Z=-2x + 3x2‘+ ‘4x3' ‘
Subject to : ’
-2xy + x5 23"

-x; +3xg tx3 2-1

X1, X9, X3 =20.
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6. (a) Explain the Max-Min and Min-Max principle used in

game theory. Determine the saddle point of a game

whose payoff matrix _is : 6
Player B
" B, B
Al a2 6]
Player A ’ A, 2 4
Al 2 s
() Use dominance pﬁn;iplé to reduce :he following game
t§ 2 x 2 games and hence solve them : 6
- Player C
, c, ¢ ¢
R[ 2 o 3
Player R R | 8 -1 1

R| 5 2 -1

(¢ Reduce the following game to an L.P.P. and hence

2 -2 3
-3 5 -1

solve : 6

«2,000



