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Note: The question paper consists ofthree sections A, B and C. All questions are compulsory.

Section A - Anempt all multi choice questions.

Section B - Attempt one question from each unit.

Section A - Attempt one question from each unit.

SECTION A 2 x 8 = 16

l. Let lbe continuous and t monotonicallr increasirrq on la. hl. then

(a) f 6 R (a) on [a, b]

(b) f e R (a) on [a, b]

tctf/oo=o

(d) None ofthese

2. tf P- is a refinement of P, then:

(a) L(P, t a) < L(P', f, q)

(b)u(P',ta) > u(P,lc)
(c) L(P, f, a) > L(P.,f,a)

(d)None ofthese

-1. Let A and B be two sets such that A E ts. then:

(a) m*(A) + m+(B)

(b) m*(A) < m*(B)

(c) m*(A) > m+(B)

(d) None ofthese

4. lf A and B are disjoint measurable subsets of E, then:

(a)[uBf =[ f+[ f

(b) /o,rf. lo t+ 1, r



1+ [s(") loru f r lo

f*[uf 'lo

f

f(d) [,

5. Cantor set has measures

(a) li3

(b) I

(c) o

(d) 2t3

6. Singleton set {r} has its measures:

(a) o

(b) I
1(c) ,

(d) 2

7. An extended real valued function f: E -+ R defined on Measurable set E. Let p = R" then the set E (f >
a) is:

(a) Open set

(b) Closed set

(c) Both (a) and (b)
(d) None ofthe above

8. lf f(x) € LP and g(x) € LP, then

(a) f(x) - g(x) e LP

(b) f(x) + g(x) € LP

(c) Both (a) and (b)

(d) None ofthe above

SECTION B 4x6=24

1. Detine Riemann - Stieltjes integral of a real bounded function defined on [a, b]. Evaluate:t' xd([x]-x.1

OR

Let fbe continuous function and o monotonically increasing on [a, b] then prove that f e R (ct) on [a, b].

2. Define Borel measurable set. Prove that the symmetric difference of two measurable sets is

measurable.



OR

Prove that the outer measure ofan interval is its length.

l. Define Caratheodory outer measure. IfA € c (algebra ofsets) then prove that lrt(A) = p(A).

F-*"r)) OR

State and lemma

.l Find the four derivatives for the function f: R-+ R define by f(x) = lxl for all x e R.

OR

ltrE L2 [0.1]. rhen show tr,ut, l/o'r{*)a*l < [f trt*;tra*]''

SECTION C 4 xl0=40

l. If f e R(cr) and f e R(a2), then prove that f € R (crr +oz)and

b

l^o

b

f d(o, + ar) = fdc, * f da2

OR

Ler y be a continuous differentiable curve on [a, b], then prove that 7 rectifiable and n, tq Ul = .flf'(t) lat.

2. Prove that the interval (a,.o) is measurable.

OR

Define measureable set. Prove that the union ofa finite number of measurpable set is measureable.

3. State and prove Lebesgue-Monotone convergence theorem.

OR

Let Er,82,... ... ... ....., En a finite sequence ofdisjoint measurable set, then prove that:

[^

z f Ct^Crqf,))

["

L,ftn ^;,

p-(A n [u E = Ii=r p'(A n Ei) holds fbr every subset A ofX

4. State and prove Vitali's covering Lemma.

OR

State and prove Riesz-Fischer theorem.
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