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SECTION "A"

[10 Q. x 0.5 = 5 marks]

Fill in the blank space(s) by writing the most appropriate word(s) or symbol(s).

1. A point in 9" space is an_ofreal numbers.

2. The suprimum ofthe set (0, 20] is _

3. The intersection of any collection of closed sets is _

4. A set M in 9" is said to be_ifand only if, every open covering of M
contains a finite sub-cover,

5. Let S be a subset of a metric space M. A point x in M is called a _
point of S if every ball B(x, r) contains at least one point of S and at least one point of
M-S.

6.

7.

8.

In any metric space (M, d) every subset T is complete.

In Euclidean space R', a sequence {x}is called increasing iffor
all n

In Euclidean space9 every Cauchy sequence issequence

9. A partition P of [a, b] is said to be finer than partition P' (or a refinement of P') if

10. Iff is monotonic on [a, b], then f is ofvariation on [a, b].

SECTION "B"
[10 Q. x 0.5 = 5 marks]

Fill in the blank space(s) by selecting the most appropriate answer from among the given ones.

(DO NOT TICK THE ANSWER).

11. The triangle inequity property ofmetric d is _

[d(x, y) = dy, x); d(x, y) = 0; d8, y)>0; dx, y) <dx, 2) + dz, y)]



12. If (M, d) is a metric space and a EM, the ball B(a, r) with center a and radius
defined to be the set of all x in M such that---------

r > 0 is

[d (x, a)> r.; d(6, a) <r; d (x, a)< r.; d (x, a) >r.]

13. A sequence has only one limi.
[uncountable; countable; convergent; divergent]

14. A function f: S9is called bounded on S if there is a positive number M such
that M for all x in S.

[llf(x)II <; llf(x)II >; IWf)II <; IIf)II >]

15. A metric space (S, d) is calledif every Cauchy sequence in S
converges in S.

[unbound. bounded complete. finite]

16. Assume f and g are defined on (a, b) and differentiable at c. Then (g f)'(c) =

[f(c)g'(c) + f (c)g(c) ;

f(c)g(c) + f '(c)g(c) ;

f(c)g'(c) + f '(c)g(c) ;

f(c)g(c) + f(c)g' (c) ]

17. If the function f 9Y be defined by fx) = x? -7, then fof ·(300) =

[50; 100; 200; 300]

18. If f is differentiable on [a, b] then it has local extreme value(s) at x = a if

[f(a) = O; f'(a) = O; f(a) 20; f(a)<0]

19. If f is of bounded variation on [a, b] then on [a, b] f is _

[unbound; non zero; continuous; zero]

20. f fda + f,fda + f" fda=
[a+ b + c; 0; a]a;
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SECTION "C"
[6 Q. x 7 = 42 marks]

1. Define adherent point of a set. Prove that the union of any collection of open sets is an
open set and union of finite collection of closed sets is closed. [1 +3+3]

2. Define open covering and compact set on metric space (M, d). Let f : ST be a function
from one metric space (S, ds) to another (T, dr). Then f is continuous on S if and only if
for open set Y in T, the inverse image f"(Y) is open in S. [2+5]

OR

Define metric space and complete metric space. Let (M, d) is a metric space, define d' =
", for all x, y in M, and then prove that (M, d') is a metric space. [1+1+5]1+x,y

3. Define left hand derivative and partial derivative. If f is differentiable at a point xo, then
prove that f is continuous at xo but converse may not be true. [1 +1+2+3]

4. Define the partition and bounded variation. Let f be of bounded variation on [a, b].
Let V be defined on [a, b] as follows: V(x) = V,(a, x), if a< x<b, V(a) = 0. Then prove
that
a. V is an increasing function on [a, b].
b. V-fis an increasing function on [a, b].

5. What is finer partition of partition P of[a, b]? . If fe R(a) and if ge R(a) on [a, b],
then (ci f + cg ) R(a) on [a, b] and c, c2 are any two constants then prove that:
b b bf, fd(ca+ CB) = c, f, fda +c f, fa~ [2+5]a a a

OR

Define Riemann-Stieltjes sum of f with respect to a and Riemann-Stieltjes integral
function. Assume f R(a) on [a, b] and assume that a has a continuous derivative a' on
[a, b]. Then the Riemann integral J[ f(a)a'(a)dx exists then prove that:
ffoda) = f, fo«'oodx [2+5)

6. Define uniform convergence of sequences of functions. State and prove that the Cauchy
condition for uniform convergence of sequences of functions. [ l + l +5]

P.T.O.

[1+1+2+3]



SECTION "D"
[4 Q. x 2 = 8 marks]

7. Let x and y denote points in R. Then prove that: I[x + yll << lxll + llyl.

8. Let f: ST be a function from S to T. IfX c Sand Y c T, then prove that
Y = f(X) implies X f'(Y).

9. Prove that in Euclidean space R every Cauchy sequence is convergent.

10. If f and g are defined on (a, b) and differentiable at c. Then prove that

(f- g)'(c)= f(c)- g'(c).


