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1. Write your Roll No. on the top immediately on receipt of this question paper.
2. All questions are compulsory. Attempt any Three parts from each question.
3. All questions carry equal marks.

1. (a) Let f:[=1,1] = R be defined as follows:

(2, ifxeQ
f(")"{s, ifx¢Q

Show that f is not integrable on [-1,1].

(b) Let f:[a,b] > R be a bounded function. Show that if f is integrable on [a, b], then for each. £
> 0, there exists a 6 >0 such that U(f,P) - L(f,P) <t for every partition. £_of [a,b] with
mesh(P) < 8.

(c) Let f(x) = 3x + 2 over the interval {1,3]. Let P be a partition of [1,3] given by
{1,3/2,2,3}. Compute L(f, P), U(f.P) and U(f,P) — L(f, P).

(d) Let f:[a,b] - R be a bounded function. Show that if P and @ are any partitions of [a, b], then
L(f,P) < U(f, Q). Hence show that L(f) < U(f).

@
2. (a) Prove that a bounded function f, {@egrable on [a,b]if and only if there exists a sequence of
partitions (P)nen of [a, b], sat&@ng Hm{"(F, B - L(f,B,)] = 0.

(b) Suppose that a function ined on'[a, b] s integrable on [a,c] and [c,b], where ¢ € (a,b).
Prove that f is integr&@ [a,b] ‘and that f: f= f: f+ f:f -

(c) Let f:[a,b] » R be a bounded function. Show that if f is Riemann integrable on [a, b], then it is
(Darboux) integrable on [a, b], and that the values of the integrals agree.

(0 fort<1/3
(d) Fort € [0,1], let F(t) = {1 fort = 1/3.
Let f(x) = x?, where x € [0,1]. Show that f is F-integrable and that J.olf dF = f(1/3).

3. (a) Prove that every continuous function on [a, b] is integrable on [a, b].

(b) State and prove the Intermediate Value Theorem for Integrals.
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