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(c)    Let  f :AiR  where  A  E  R   and let %o  be  a  cluster point  of A.  Then,

prove  that  .!igo  f(ff)  =  f(ffo)  if and only if for each sequence  < #„  >  in

A\{xo}  that  converges  to #o, the  sequence < ##„)  > coriverges to ##o). 7.5

2.      (cb)    Define the continuity of a function at a point in terms of e - 8 . Use  € - 8

definition,  to  show that ##)  = 2#2 +  3# +  5 is continuous  at #o  = -1.  7.5

(a)    State Intermediate Value theorem. Also, prove that # 2#  =  1 for some #

in  (0,  1). 7.5

(c;) .  Define  uniform  continuity of a function f on interval  I.  Use  it to  prove

that  the`'function  ##)  =  #3  is  uniformly  continuous  on  the  interval

[0,  4].                                                                                                                                                         7.5

3.      (cJ)    Let  f be  defined  and  bounded  ofl  a  compact  interval  [a[,  5]  for  each

partition P of [a[, b]. Define the upper and lower Darboux's sums for f over

P.  Also,  show  that for  all  partitions  P  of [cJ,  b],  a(f,  P)  i  B(f,  P).    7.5

(a)    Define Riemann Integrability of a bounded function on  [cb, b]. Prove that

a  constant  function #»  =  c  is  integrable  over  [c!,  b]  and Jab f = c(a -c[).

7.5

(c)    Consider the  characteristic function  of a  closed interval  f = %["  given
by,

f(%,-i:',
if  1  <  #  S  3

otherwise

Prove  that fis  integrable  on  [0,  5]  and  find  /o5f.         £ 7.5
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4.      (.cE)    Use  sequential  criterion  for  integrability to  show  that function ##)  = #

is  integrable  on  [0,1]  and.also  find  toLf.                                                    7.5

(Z])     Prove  that  :

(i)     If f is  integrable  on   [cE,     b]   and  if  #€[c!,  b],  riff(#)  <  M,  then

7%(6  -cE)  S  JOB f  S   M(Z} -a).

(Z£)     If  f  is   integrable   on    [cE,   Z)l    and    V#  E[cB,  ZJ],    |f(#)I  <  .M,   then

Lbf|  s  M(a-a).                                                                                                7.5

(c)    Let  ##)  =  3#  +  2  defined  on  the  interval  [1,    3]  and  the  partition

p -  (1,2,  2, 3).  Find  S(f,  P). and  B(f,  P). Also,  find  S(f,  P)  -B(f,  P).

7.5

5.      (ex)    Define pointwise convergence and find the pointwise limit of the following

sequence  of function  :

(i;)     =fn='whuere  fn(x)-

¢t)   < 8n >> "hare  8n(x)--

if  1#1  <  i
72,

1#1    if  i  <  1#1  sl
77

n%

1 + 7t2ff 2
onR.

on  L1,  1]

7.5

(a)    Let f7z(#)  = e-7t%,   # 2 0.  Then show that  < f7,  >  is  uniformly convergent

on  [cE,  co],  where  c!  >  0  but  is  not  uniformly  convergent  on   [0,  oo].   7.5

P.T.O.
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(c)    Let < f„ > be a sequence of contin.uous functions that converges pointwise
to.a  function  f on  [cE,  b].  Then  does  it  mean  that  f is  continuous  on

[cE, b]  ? Justify your answer and also state the condition on convergence

that  ensures. f is  continuous  on  ha2  Z}].                                                               7.5

6.      (cb)    State Weierstarass M-Test to test the unifo]m convergence of a series of

functions.  Hence check the uniform convergence of the following series  :

•'`,       Z.

•¢)Z

co      cos nx
rb--1        n8

col

"-01+,?2#2

onR

on  [1'  2]. 7.5

(a)    Find  the  Radius  of  convergence  and  Interval  of  convergence  for  the

following  power  series  :                                                                                        7.5

("     I;=o#(#-3,„

(„  I:=o#„

(a)    Write Power Series expansion of ln(1 + #) and use Abel's theorem to show

111
that ln  2  =  1  -  Z  +  g -  I + ......

74J2

7.5


