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(Mathematical Methods)
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ENGLISH VERSION

Instructions : (1) All questions carry equal marks.
(2) Use of scientific calculator is allowed.
(3) Statistical tables and graph papers will be

supplied on required.

1 (a) Define a sequence and its convergence. Show that a conver-
gent sequence is always bounded. Give an example to show
that its converse is not always true.

(b) Examine the convergence of the geometric sequence {rn}.

n
(c) Define Cauchy sequence. Show that {n—ﬂ} is a Cauchy

sequence.
OR
1 (a) Define the convergence of an infinite series. State and prove
the necessary condition for the convergence of an infinite
series. Is it sufficient ? Give an illustration.
(b) Describe the tests used to determine the convergence of an
infinite series.
(c) Examine the convergence of
(1) Z an—£+l N I I
2 3 4 9 8 27 16 81

n!

@ 2 &

. . 1)"
2 (@) Define lim f(x). Show that lim (1+;) e

X — 0 X — 00

(b) Define left hand and right hand limits and a function. Obtain

the same for f(x)=[x] at x=1 and interpret them.
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; 2x+1 . L
Evaluate 1M 227= ysing definition.
X=0 4x—=7

OR

Describe various types of discontinuities of function.
Determine the nature of

2

X
f(x)=—-a , O<x<a
a
=0 : Xx=a
x3
—a-— X>a
a3

If function f and g are discontinuous, show that f +g is
also continuous.

Define uniform continuity of a function. Show that f (x) = x2

is uniformly continuous on [a, b] but not on [a, [ , a>0.

Explain least upper bound and greatest lower bound set
giving illustrations. What can you say about their existence
and uniqueness ? Find the least upper bound and greatest
lower bound for the sets

1) {x0Q x*<2}

@ {5n+2’ nDN}_

n

If S is a bounded subset of a complete ordered field F, then
show that glb S and lub S exist in F and glbS<IubS.

1 n 1 n+1
Show that for nUN, (1+—1) >(1+—) . State clearly the
n- n

result you have used.
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Explain :

(1) Metric space

(2) Interior of a set

(3) limit points of a set

(4) open and closed sets.

Define closure of a set. Show that closure of a closed set is
closed.

Define a compact set and give two illustrations for it. Also
give examples of :

(i) an open set which its not an interval.

(i) a set which is clopen.

(ili) a set which its neither open nor closed.

(iv) Two non-open sets whose union is open.

Define Riemann-Stieltijes integral and state its important
properties.
If p* be the refinement of p, then prove that :

1) L(p, f,a)sL(p* f, a)
(2) U(p* f,a)sU(p, f, a).
1

if f()=xand a(x)=x? find [ f da if it exists.
0

OR
State and prove Leibnitz's theorem for differentiation under
the integral sign.

20(x, Y, 2
Define Jacobian. Find m if X=u+v+w,
y=uv+vw+wv, Z=uvw. Find the functional relationship
between X, Y, Z if there is any.

Answer any one ':
(1) Using the Leibnitz's rule, evaluate

OI2
— [ log (1+ x?)dx
dttjg g (1+x%)dx |
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(2) I yp=%(1-%)

Y2 = X1 Xp(1=X3)

yn—l = Xl X2 .......... Xn_l(l— Xn)
yn - Xl X2 ............ Xn
then find 2L Y2r--w:::¥n)
6(X1, X2, ...... s Xn)

State and prove Dirichlet's theorem for three variables.

11 2 :
Evaluate [[ x2 y2 (1-x~y)”3 dxdy over the domain D

bounded by lines x=0, y=0, x+y=1.

If for h>0, | = j Ie h(X*+Y¥*) dxdy then find 1. Hence

obtain j e (X2 +bx+0) gy

—00

OR
Describe the use of Dirichlet's theorem in obtaining the

volume of an n—dimensional sphere of radius r.
2 Y2 2

Find the volume of the sphere —2+—2+—2=1, bounded by
ac bc c

x20, y20, z20, x+y+z=1.

_1
If f(x, y)=cle 2Q, —c0 < x<co where

:L—p2 0.5
bivariate density function; find the value of c.

_ 2
Q:i{(x 10) ~4p(x-10) (y-12)+(y-122| is a
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