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B.Sc. DEGREE (C.B.C.5.5,) EXAMINATION, MARCH 2017
Sixth Semester
Core Course—REAL ANALYSIS
{For B.Sc. Mathematies Model I and Model II and B.Sc. Computer Application)
(2013 Admiszzion onwardsz] .

Three Houra Maximum : 80 Marks
Part A '
Answer all guestions.
Each question carries 1 mark.
When does the positive term geometric series 1 + r + 72 +. ... converge 7 Diverge ?

(5 Aoy
Iz the series 27 g2 42

Define an alternating series.

* pomvergent ¥ Why ?

Define removable discontinuity.
Siate the Intermediate Value Theorem.
Define partition of |a, b| and a refinement of a partition.

State Darboux’s theorem.

1 :
Let fix)= g for allxin [0, 1]. Is f Riemann integrable on [0, 1] ? Why or why not ?

Define uniform eonvergence of a seguence of functions.
State Weiorstress's M-test,
{10 =1 =10)
Pari B
Angwer any. eight guestions.
Ench question carries 2 morks,

If £u, isconvergent, prove that thlm iy =0.

1 1 1
Test the vonvergence of the series ; 1+ ?_'?4_34_

State Raabe’s test.
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Prove or disprove : Every vonvergent series is absolutely convergent.

If [x] denotes the largeat inloger = %, diseuss the continuity at x = 4 for Lhe function

Flal=a—[x], x =0,

Prove that a function which is uniformly continuous on an interval ig continueus on thal interval.
Show that the funetion fix) = 22 is unifermly continuous on |= 1, 1.

Explain upper and lower integrals of a bounded function fon o, 4.

If fis integrable on [a, b], prove that |f] is integrable on [e, B].

Let fbe a bounded function on [, 51, Prove that for any two partitions P I LiPL £) = U (Pa, f).

can » Foem
Show that the sequence {f,}, where f,(x)= ~ 15 5 uniformly convergent on [0, 11,

cosnb
Show that X P + P 1 s uniformly convergent for all real values of 8.

i5x2=18)
Part C
Answer any six guestions.

Each question carries 4 marks.

1
Prove that the positive term scries E—p is convergent forp > 1.
n

State and prove Cauchy’s root test.

2 .3
. 5 =
Shivw that the series x4 o] " §p 7 wonverges absolutely for all values of x.

If a function £ ia continuous on [, b], prove that it attains its bounds at least once in |ex, B].

A [
Show that the function £ defined by fix)=sin " forx =0 and £(0) = 0is not uniformly continuous.

on [, =],
If £ is integrable on [a, b], prove that /2 is integrable un [x, 8],

. — j e | 1
Let { be defined by flx}“—g for Qﬁ“x S m=0,12 ... and £(0) = 0. Compute ;',‘F dax.
State and prove Cauchy’s eriterion for uniform convergence of a sequence of functions.

. . Hnx
Show that the sequence {f, } where /()= :‘$ is not uniformly convergent on any inlerval
+1
containing zero,

Bxd=24
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Part D

Answer any two gquestions.
Each guestion carries 15 marks,

State and prove D’Alembuert’s ratio test.

2
: i _1 i
Test for convergence the series ¥ —5 ra u.
ne o+

Prove Lthal a Tunction which iz continuonz on a closed interval is uniformly eontinuous on that
inlerval. .
Is the above pmperty true if the interval is nol closed ? Justify your answer.

Prove that 2 bounded funetion {is integable on [a, &] il'and only if for every e > 0, there exists
a partition P of [z, b] such that UP, Ai-L(P,fl < =

Btate and prove the Fundamental theorem of Calenlus.

Bhow that the sequence {f; } . where/ (x)=x"1s uniformly convergent an [0, £], & < 1 and only
puintwise convergenl on [0, 1],
State Dirichlet's tost for uniform convergence of a serics.

L X2 n

Prove thal the series 2 (=12 7+ converge uniformiy on every bounded interval, but doos
7

not converge alsolutely for any value of «,
(2 % 15 = 30)



