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PART A
Answer any 10 (2 marks each)
Define discontinuity of the second kind of a function f.
Define discontinuity of the first kind from the left of a function f.
Define the Dirichlet's function.
Is every Riemann integrable function continuous? Justify your answer.
If n is a non-negative integer, prove that I'(n + 1) = nl.

Discuss the kind of discontinuity, if any, of the function
z — |z|
f(z) = " when z # 0
2 when z =0
When is a partition P* of [a, b] said to be finer than another partition P of [a, b]?

Show that the series Y | 7" sin (a"6), 0 < r < 1, converges uniformly for all real values of
6.

. sin (z? + n’z) _
Show that the series ) | , converges uniformly for all real x.
n(n + 1)

Compute I‘(—%).
State and prove the symmetrical property of the Beta function.

Define uniform convergence of a sequence of functions {fn}.
(2 x 10 =20)

PART B
Answer any 5 (5 marks each)
Show that a bounded function f, having a finite number of points of discontinuity on [a, b]
is integrable on [a, b].
Show that if f is bounded and integrable on [a, b] and k is a number such that |f(z)| < k
forall x € [a, b], then | fab fdz| < k(b—a).

Show that the sequence {f,,}, where f, () is uniformly convergent on any

1+ na?
closed interval.
Test for uniform convergence of the series
2x+4x3+8x7+ |
cery, s < <
1+22 142t 1+28 2T T2

State and prove the intermediate value theorem.
e /°° ™ ldz
o

Show that B(m,n) = / T = -
o ( 1+ g)mtn

ST ,m>0,n>0.
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2
Discuss the convergence of/ PO
0 2x—=x

Show that the function f(z) = 1/x is not uniformly continuous on (0, 1].
(5x5=25)
PART C
Answer any 3 (10 marks each)

Show that the sequence { f,, }, where f,,(z) = ™ is uniformly convergent on [0, k],
where k < 1 and is pointwise convergent on [0, 1].

Prove that a necessary and sufficient condition for the integrability of a bounded function f
is that to every € > 0, there corresponds & > 0 such that for every partition P of [a, b]
with norm p(P) < §, U(P, f) — L(P, f) < e.

. . e o (n—1)!

(i) If n > 1is a positive integer, show that B(m,n) = oy e S e e T
.. . e o (m—1)!

(i) If m > 1is a positive integer, show that B(m,n) = YW Yo sy e
e (m—1)!(n—1)!

(iii) If m > 1land n > 1 are positive integers, prove that B(m,n) = “inoD)

Show that if a function f is continuous on a closed interval [a, b] and f(a) and f(b) are of

opposite signs, then there exists at least one point a € (a, b) such that f(a) = 0.
(10 x 3 = 30)
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