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B.Se. DEGREE (C.B.C.5.5.) EXAMINATION, MARCH 2015
Sixth Semoester
Core Course—HEAL ANALYSIS
(For B.Se. Mathematice Model I and 11 and B.8Sc. Computer Applications)
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Part A

Answer all guesiions.
Each bunch of four questions fias weight 1.

State Cauchy's general principle of convergence of a series.

What is a necessary condition for convergence of a series.

1
Show that the series z; diverges.

What is a geometric series 7

State Gauss's test.

I every convergent series converges absolutely.

When we say that a tunction has a removable disconiinuity at a point.

Show that il a function [ is continuous at a point ¢, then |f] is alse continuous at e.
Show that the function :

£ (%) ={x sin(1/x) when xx0

0 when x=0

iz continuous at 3= 0.

State maximum-minimum theorem,

Stale Riemann's eriterion lor integrability.

What do you mean by & monotone function 7

Ir | fl is integrable, then f'is integrable, write True or False.

Siate Welarslrass’s M tesl for uniforim convergence.

Write whether the series E gound converges uniformly for p > 1,
nF
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xﬂ-
Show that the series z_ﬂ cenverges unilormly in [—1. 1].
8

4=1=4
Part B

Answer any five guestions.
Each question has weight 1.

Show that the series 1% + 2% + 3% & ... divergesto +w=.

1 12
Examine the convergence of the series 3 + a5 T+

i
3
&
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Examine the convergence of the series % =5 b + 2 P - 1

2p 8p

Show that the function

gin 2x
——— when xz0
flz)=7 =
’ 1, when z=0
has a removable discontinuity at the origin.

Show that the function [ (x) =% is not uniformly continuous on [0, 1].

Let f:1-— Rbe a bounded function and P; and P, any two partitions on 1, show that
Lip, f)=U(py, f)-

Let a function f be defined on [-1,1] as

f{x]- E, positive constantif x=0
“lo, ifx=0

show that f is integrable on [-1,1] and the value of the integral is 2.

: R I PR
Test for uniform convergence the series 1+ 32 S =

o+
1+ 2"

(BEx1=58)
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Part C

Answer any four guestions.
Each question has weight 2.

Show that the series

1 1 1
- = S S 8 S ;
[lﬂg 2}&‘ ng E:.F [l[g R}P d.l'-’El'gHE ﬁ}fp > 0.
2 X
Show that the series x + 51 1+ ey + ..o converges absolutely for all values of x,

Show that the function fix) defined on R by

x when x iz irrational
—x when x is rational

-

iy continupus only at x =0.
Show that the function f defined by

0, when x is rational

F-{7

when x is irrational

is not integrable on any interval.

1
Compute _‘»'Fd ¥, where f (x)=|xz.
1

State and prove Abel's test,
(4x2=8)
Part D

Answer any two guestions.
Egch question has weight 4.

State and prove Leibnitz test.
Show that if a function fis continuous on a closed interval [a, 8], then it attains its bounds
atleast once in [a, b].

(i) Show that if fis integrable on [a, b], then /* is also integrable on [a, b].

(ii) Iff and f; are both integrable on [a, b], then show that f, f, is also integrable on [z, b].
2x4=8)




