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Real Analysis - IT1

I. Answer any TEN questions: 10x2=20
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a) Examine the Convergence of
;': (x+ D(x +2)/x(1-x)

b) Applying sccond mean  value theorem show that
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¢) Show that an enumerabie subsct of R is a set of measure
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Determine the radius of convergence of the power series

2757 3P 4%

-+
2! 3i 4!

x+

Prove that J: log(l1—x)dx=-1 considering the following
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expansion log(l—x)=—-1—————......
p g(1-x) >3
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Prove that if two power series Zan x" and an x"

n=0 n=0
converge to f{x) then a, =5, Vne N

Examine the uniform convergence of the series
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Prove that % < IZ de < id )

< sinx 9

Let [ (x). 2X2"
X+n

, X€R show that {fn(x)} Converges

uniformly |-b,b] but the convergence is not uniform in
S X <o,

HACOS X .
—-—=V¥xe R and ne N, Show that {fn(x)|

Let £ (x)
o 20 +-sin’

is convergent to R

Let fofah] » IR and g :|a.bh] > Rare Riemann integrable

than prove that max {/, g} 1s Ricmann integral.
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1) Examine the convergence of L? —mzdx for m<m
X

m) State Dirichlet’s condition for convergence of Fouria series

to a function f(x).

n) Using  comparison test prove that x%dx 1s
Fox(l+x7)

convergent

0) Define uniform Convergent and pointwise Convergence of

sequence of function { f"(x)} when f, :[a,b] > RVrneN
Answer any FOUR questions 5x4=20
a) Let a function f:[a,b] — R be integrable on [ab]

f(x)20Vxela,b] . Show that if there exist a point ¢ in

|a.b] such that f is continuous at ¢ and f(c)>0 then

h .
[r>0
b) State and prove the fundamental theorem of Integral
calculus.
|
¢) Show that Iﬂ N Xy deis convergent i and only if

mn -0}

d) Prove that the scries L( D"x"(1 x)converges uniformly
on [0,1] but the scries LA’"(I- x) is not uniformly

convergent on |41




(4)
e) Prove that j{: log(1-x)dx =-1 considering the following

2 3
expansion log(l-—x):—x—%—i;——.., for -1<x<1

f) Let g be continuous on {0,1] and fn(x):i’:)‘c/xe[o,l]
e

Prove that the sequence { j;,(x)} is uniformly convergent on

[0,1] if and only if g(1)=0 5

3. Answer any TWO questions: 10x2=20
a} 1) Letf, :[a,b] — R and f; is integrable on [a,b]‘c/n e N.If

{fn(x)} converges to F(x) on [a,h] then prove that F(x) 1s
continuous on {a,b] Where F;,(x):j‘_/'(l)dt . Is uniform
convergence of the sequence {j,',(x)} necessary for

continuity of /(x) on [a,h] ? Converse of the theorem 1s

true? If not then state thecorem for partial converse of the
theorem.
4124242
b) i) A power scrics can be integrated term by term on any
closed and bounded interval contained with in the interval
of convergence,
ii) What are the difference between Darboux sum and

Riemann sum.

{5}

iii) Prove that I{:—ﬁr—l = EcosecfsE ,n>1.
1-x")°
4+3+3
i) Let a function f:[a,b}—> R be Riemann integrable
and ce(a,h) . Then first prove that /s integrable on

[a,c] and [c,b] and also prove that
[0 o= [ fOpae+f] S

ii) Show that Fourier series corresponding to x, on

2 o
~A XSS —”—+4Z(—1)” gosznk hence deduce the
n=1 n
1] 1 1
sum of 1 +§';+“’?+. ... and ]ﬁai'+§2-4?+ .......
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