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Part A
Short answer questions (1-14).
Answer all questions. Each question has one weightage.

lll_g A E L(R",R™). Prove that A is a uniformly continuous mapping of R into

Prove that the set of all invertible linear operators ) on R isan open subset
of L(R ).

Ler f: Rz—,]Rlbedeflnedbyf(x =2x3-3x2 2v° 3v2for )
Y YY) ERS
Find the gradient of f at (2, 3). y) Yy~ 3y tor (xy)

Define contraction mapping and give an example of it.
Find the outer measure of the set of irrational numbers in the interval [3, 5J.
Prove that finite sets are measurable.

Let f be a continuous real valued function defined on a measurable set E. Prove
that f ismeasurable.

lifO<x<1
Let p(z) = 2if 1<x<2

0 otherwise.
Evaluate .

Let f and g pe bounded measurable functions defined on a set E of finite
measure. If f <g a.e., then show that/ f<1ig.
E

Show that if f isintegrable over ameasurable set E, then If | isintegrable over
E.
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(11) Define convergencein measure. If { g a sequence of measurable functions
defined on amesurable set E of finite measure and fu T ae,then prove that
fn} convergesto f in measure.

(12) 1f f is of bounded variation on [a, b], then prove that
T, =P+ Nb

(13) Show that D*[-f (x)] = A[D.,  (x)].

(14) If f[ isb?bsol utely continuous on [a, bb then provethat f ;5 ot hounded variation
on [a, b).
(14 x 1 = 14 weightage)

Part B
Answer any seven from the following ten questions (15-24).
Each question has weightage 2.

(15) Let X pe avector space of dimension n. Prove that a set .
. N . E
spans X if and only if E isindependent. of nvectorsin X

(1) Letfixy)=¢0  1Tx=0
if(x,y) (0,0).
Provethat D; f and p2f are bounded functionsin RZ. A|so provethat f is
continuous.

(17) Provethat alinear operator A on R™ isinvertibleif and only if det[4] o

(18) LetC peacollection of subsets of aset x -
algebraO containingC. Prove, that there exists a smallest

(19) Show that for any set A andany ¢ > 0 there is an open set N
such that m* (Q) <m* (A) e, ’ P O containing A

(20) Provethat if E j .
el e IS & measurable set, then each transite E yof E isaso

(21) Let f andg be real valued measurable functions defined on the same domain.
Provethat f + g jsmeasurable

(22) Let {fn} bean increasing sequence of nonnegative measurable functions and | et
f =limf, a.e.. Provethat /f = lim‘/fﬂ

(23) If f and g areintegrable over ameasurable set £, then provethat f +g is
integrable over E and / f 9)=/7r+/qg.
E E E
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(24) If f isof bounded variation on a,b], then prove that f'(z) exists for amost all
xin{a b]. (7 x 2 = 14 weightage)

Part C
Answer any two from the following four questions (25-28).
Each question has weightage 4.

(25) (i) Provethat alinear operator A on afinitedimensional vector space X is
onetooneif and only if therange of A isall of X.

(ii) If [A] and [B] aren by n matrices, then prove that
det([B][A]) = det[B] det[A].
(26) Provethat the Lebesgue outer measure of an interval isitslength.

(27) Stateand prove bounded conver gence theorem.

(28) Provethat afunction F isan indefiniteintegral if and only if it isabsolutely

continuous.
(2 x 4 = 8 weightage)
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