TB146610A Reg. NO.............et e

B. Sc. DEGREE (C.B.C.S.S.) EXAMINATION, MARCH 2017
SEMESTER VI — COMPUTER APPLICATIONS
CAG6RA - REAL ANALYSIS

Time: ThreeHours Maximum
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PART A
Answer all questions. Each question carries 1 mark.

State Cauchy’s General principle of Convergence for series
Define Absolute convergence

State Rabee’s Test

State Darboux’s Theorem

Define Uniform convergence of a sequence of functions

Isthe function f where f(x) = x_Tx' continuous?

Define discontinuity of the second kind
State Intermediate value theorem
For any two partitions Fy, Py. Show that L(Py, ) < U(P,, )

Marks; 80

If f € R[a, b]. prove that m(b —a) < f:fﬂ':r < M(b —a)where m and M are the

bounds of f on [a, b]

PART B

Answer any eight questions. Each question carries 2 marks.

Test for convergence the series whose nth term is {(nH + 1}11"3 - n}

Show that the series ¥, ——— 15 conditionally convergent

[__1];r+1
vl

(10x1 = 10)

If arefinement P* of P contains p points more than Pand |f(x)| < k foral x € [a, b].

Provethat L(P", f) < L(P, ) + 2pku, where g is norm of P.
Prove that if a function f 1s monotonic on [, b}, thenitis Integrable on [a, b]

Show that the function [x ], where [x] denotes the greatest integer not greater than x, is

integrable on [0, 3] and j::[x]dx =3

< n " . .
Show that the Suriesz% |x|™ is uniformly convergentin —1 < x <1

Show that the function f(x) = 1++A| for real x 1s continuous and bounded and attains its

supremum for x = 0 but does not attarn the infimum

Provethat if afunction is continuous in aclosed interval, then it isbounded therein

State and prove Fixed point theorem
Show that the function f(x) = % is not uniformly continuous on (0, 1]
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Show that ), E*;‘ converges uniformly in [0, 1], if }; a,, converges

State Dirichlet’s Test
(8 x2=16)

PART C

Answer any six questions. Eaeh question carries4 marks.

3.69.3n

Show that the series )] 71013 Gnid)

x™,x = 0 convergesfor x < 1 and diverges for

x>1
Prove that afunction which is continuous on a closed interval iz also unitormiy
continuous on that interval

Show that the function f(x) defined on R by f(x) = [

continuous only at x = 0
Provethat f(x) = sinx*® is not uniformly continuous on [0, =)
If f isbounded and integrable on [a, b]. Then prove that | f| is aso bounded and

< [If1dx

Prove that a bounded function £, having & {in‘te number of points of discontinuity on [a,
b] is integrable on [a, b]

State and prove the fundarmental theorem of calculus

x

Show that the sequence {f,,} where f,(x) = T3+ real converges uniformly on any

nx? !
closed interval |
State and prove Cauchy’s Criterion for uniform convergence for series

x, when x is irrational <
—x, when x is rational

integrable on [a, b], moreover ‘ j: fdx

(6 x 4 =24)

PART D

Answer any two questions. Each question carries 15 marks.

State and prove Cauchy’s Root test. Test for convergence the series whose general term
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If @ (unction [ 1s continuous on a closed interval [a, b] and f(a) and f(b) are of
opposite sign, then there exist at least one point ¢ € (a, b) such that f () =0

If a function fis bounded and integrable on [a, b]. Prove that the function F defined as
Fix) = fﬁx f(tydt, a =x < biscontinuouson [a, b] and furthermore. if f is continuous
at apoint ¢ of [, bf, then F isderivableat cand F (c) = f(c)
State and prove Weierstrass M-Test. Show that the serfes 3 “’n; 2
absolutely convergent for all real x if p>1

is uniformly and

(2 x15 = 30)



