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MATHEMATICS
M102T : Real Analysis

Time : 3 Hours Max. Marks : 70

Instructions : (i) Answer any five questions.

1. (a)
(b)

(c)

2. (a)
(b)

(c)

(b)

()

(i) All questions carry equal marks.

Show that f(x)= —x e R[—c, O]. 4+5+5

If fe Rl[a] on [a, b] and P, P* are two partitions of [a, b] such that P c P*,
then P.T. L(P, f, o) < L(P*, f, o) < U(P*, f, a) < U(P, f, a).

If fe R[ey] on [a, b] and fe R[] on [a, b] then prove that fe Rla; +a,] on
[a, b].

If fe R[o] on [a, b] and ce R™, then prove that cfe R[a] on [a, b]. 4+4+6

Assuming f(x) is monotonic on [a, b] and «(x) is monotonically increasing
and continuous function on [a, b], prove that fe R[a] on [a, b].

Let f be Riemann integrable on [a, b] and let F(x)= J:f (t) dt, where

a=x<b. Then prove that F is continuous on [a, b]. Further, show that
if f(t) is continuous at a point x; on [a, b], then F is differentiable at

xo and F'(xp) = flxg).
If feR[a, b] and if there exists a function F on [a, b] such that F'=f; then
prove that J:f dx = F(b) — F(a) S5+4+5

If (F-})t OS(P, f, @) exists then prove that fe R[a] on [a, b] and that
w(P)—

b
It S(P,f,a)=[ fda
w(P)—0 a

Define a function of bounded variation. Prove that a function of bounded
variation on [a, b] is bounded.

P.T.O.



5+4+5

nx
{“_nzxz} on [0, 1].

(c) Suppose f,—f unifi rr r on [a, b] and if xge[a, b] such that
.. then prove that

(i) Em K ffx)= 1t lLm f,(x)

X—3Xp D= n—ee X—Xq

5. (a) I|f(d|<M,,VYneN, Vxe [a, b]and Z Mn of positive reals, is convergent,

n=1
5+4+5
then prove that Z fn(x) is uniformly convergent on [a, b].

ki |

2

(b) Show that Z nxe converges point-wise and not uniformly on
n=1

[0, 4], k>0.

(c) Let Z fa(x) be an infinite series of functions uniformly convergent to

n=0

-,u_—leu:hfn(xjeR[a, b] then prove that f{deR]a, b].

e ffome)

6. (a) If Ais a sub-set of R. Then prove that the following statements are 8+6
equivalent.

(i) A is closed and bounded
(11) A is compact
(1i1) A is countably compact
(b) Prove that any infinite bounded subset of RX has a limit point in Rk,
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(a) Let EcR" be an open set and f: E-R™ be a map. Prove that fis
continuously differentiable if and only if the partial derivatives D J)‘; exists
and are continuous on E for 1 = i<m,l<j=sn 6+5+3

(b) If T e L(R?, R™), then prove that |[T|<e~ and Tis a uniformly continuous
mapping of R” onto R™.

(c) Letf:la, b]oRE, f=(f1, for -oeen , f.), fis differentiable if and only if each
fiis differentiable.

8. State and prove the implicit function theorem. 14

-00o0-




