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MAT8072T

M.Sc.  FIRST SEMESTER (NEP) EXAMINATION, 2023-24

MATHEMATICS

Paper : Second

 Real Analysis

Time Allowed : Three Hours

Maximum Marks : 80

SECTION-A/ [k.M&v [Marks : 16]

Answer all eight questions (Maximum 50 words each).

All questions carry equal marks.

lHkh vkB iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj vf/kdre 50 'kCnksas esa nhft,A
lHkh iz'uksa ds vad leku gSaA

SECTION-B/ [k.M&c [Marks : 40]

Answer any five questions (Maximum 200 words each),

selecting one from each unit. All questions carry equal marks.

izR;sd bdkbZ ls ,d iz'u pqurs gq,] fdUgha ik¡p iz'uksa ds mRrj nhft,A
izR;sd iz'u dk mRrj vf/kdre 200 'kCnksas esa nhft,A lHkh iz'uksa ds vad leku gSaA

SECTION-C/ [k.M&l [Marks : 24]

Answer any two questions (Maximum 300 words each).

All questions carry equal marks.

fdUgha nks iz'uksa ds mRrj nhft,A izR;sd iz'u dk mRrj vf/kdre 300 'kCnksas esa nhft,A
lHkh iz'uksa ds vad leku gSaA
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SECTION-A/ [k.M&v

1. Very short question answer :

vfr y?kq iz'u mRrj %

(i) Define Uniform Continuity.

le:i lkarR;rk dks ifjHkkf"kr dhft,A

(ii) Write definition of Cauchy and Heine for continuity.

lkarR;rk ds fy, dkW'kh rFkk gsu dh ifjHkk"kk nhft,A

(iii) Define pointwise and uniform convergence of a sequence.

fdlh vuqØe ds fcUnqokj vkSj le:i vfHklj.k dks ifjHkkf"kr dhft,A

(iv) Show that the series 
2

1

cos

n

nx

n




  converges uniformly on -

n'kkZb;s fd Ükàa[kyk 
2

1

cos

n

nx

n




  ,dleku :i ls  ij vfHklfjr gksrh gSA

(v) Write Fourier series for even and odd functions.

le rFkk fo"ke Qyuksa ds fy, Qwfj;j Js.kh dks fyf[k,A

(vi) Test the convergence of 2

1

1






 dx

x
.

2

1

1






 dx

x  ds vfHklj.k dh tk¡p dhft,A
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(vii) Define a countable set with an example.

x.kuh; leqPPk; dks ,d mnkgj.k lfgr ifjHkkf"kr dhft,A

(viii) Prove that the set of real number R is equivalent to the set of positive real

number R .

fl) dhft, fd okLrfod la[;k R  dk leqPPk; /kukRed okLrfod la[;k R  ds

leqPPk; ds leku gSA

SECTION-B/ [k.M&c

Short question answer :

y?kq iz'u mRrj  %

Unit-I / bdkbZ&I

2. Let for a function : ( ) ( ) ( )f x y f x f y   ; ,x y R  , then show that if the

function is continuous at x a , then it continuous for all values of x R .

ekuk ,d Qyu ds fy, % ( ) ( ) ( )f x y f x f y   ; ,x y R   rc n'kkZb;s fd ;fn Qyu

x a  ij lrr gS] rks ;g x R  ds lHkh ekuksa ds fy, lRkr gksrk gSA

OR / vFkok

3. Discuss the nature of discontinuity of the following function at 1x  :

2

2

log(2 ) sin
( ) lim

1

n

nn

x x x
f x

x

 




Show that (0)f  and 
2

f
 
 
 

 differ in sign.

1x   ij fuEufyf[kr Qyu ds vlkarR;rk dh izd`fr dk o.kZu dhft, %
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2

2

log(2 ) sin
( ) lim

1

n

nn

x x x
f x

x

 




n'kkZb;s fd (0)f  rFkk 
2

f
 
 
 

 fpg~u esa fHkUUk gksrk gSA

Unit-II / bdkbZ&II

4. Test for uniform convergence of the sequence  ( )
n

f x  where ( ) (1 )n
n

f x nx x  ,

when 0 1x  .

vuqØe  ( )
n

f x  ds ,dleku vfHklj.k gsrq ijh{k.k dhft,] tgk¡ ( ) (1 )n
n

f x nx x  , tc

0 1x  .

OR / vFkok

5. If function ( )f x  is defined as follows then find out Fourier series :

, when 0
( )

, when 0

K x
f x

K x




   
   

Hence prove that 
1 1 1 1

1 .......
4 3 5 7 9


    

;fn Qyu ( )f x  fuEu izdkj ifjHkkf"kr fd;k tkrk gS] rc Qwfj;j Js.kh Kkr dhft, %

,
( )

,

K
f x

K


 


 
tc

tc

0

0

x

x




  
 

vr% fl) dhft, fd 
1 1 1 1

1 .......
4 3 5 7 9


    
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Unit-III / bdkbZ&III

6. Examine the convergence of the following integral :

3 2

6 1









x x

dx
x

fuEufyf[kr lekdy ds vfHklj.k dk ijh{k.k dhft, %

3 2

6 1









x x

dx
x

OR / vFkok

7. If A and B are countable set, then A × B is also countable. Prove it.

;fn  A  vkSj  B  x.kuh; leqPPk; gks] rks A × B  Hkh x.kuh; gksrk gSA fl) dhft,A

Unit-IV / bdkbZ&IV

8. If a function  f  is a continuous in [ , ]a b  and ( ) ( )f a f b , then  f  assumes every

value between ( )f a  and ( )f b  at least once in [ , ]a b .

;fn dksbZ Qyu f,  [ , ]a b  esa ,d lrr gS] vkSj ( ) ( )f a f b , gS rks ( )f a  vkSj ( )f b  ds

chp izR;sd eku dks [ , ]a b  esa de&ls&de ,d ckj xzg.k djrk gSA

OR / vFkok

9. Prove that integral 

1

0

log  x dx  is convergent.

fl) dhft, fd lekdy 
1

0

log  x dx  vfHklfjr gSA
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Unit-V / bdkbZ&V

10. Prove that the function 
1

( ) sin ; 0f x x
x

    
 

 defined on R continuous on but

not uniform continuous.

fl) dhft, fd Qyu 
1

( ) sin ; 0f x x
x

    
 

,  R  ij ifjHkkf"kr gS] lRkr gS fdUrq

,dleku lrr ugha gSA

OR / vFkok

11. Test uniform convergence of the following series :

2 2
;

1

nx

n x  0 1x 

fuEu Js.kh ds ,dleku vfHklj.k dk ijh{k.k dhft, %

2 2
;

1

nx

n x  0 1x 

SECTION-C/ [k.M&l

12. (a) Show that between any two roots of cos 1xe x  , there exists at least one

root of sin 1 0xe x   -

n'kkZb;s fd cos 1xe x   ds nks ewyksa ds e/; sin 1 0xe x    dk de ls de ,d ewy

mifLFkr gksrk gSA

(b) Using mean value theorem, show that :

log(1 )
1

x
x x

x
  


, 0x 

e/;eku izes; dk iz;ksx djrs gq,] n'kkZb;s fd %

log(1 )
1

x
x x

x
  


, 0x 
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13. (a) Prove that the series whose sum of n terms 
1

( )
1nS x

nx



, for 0 1x 

can be integrated terms by term whereas it is not uniformly convergent in

every interval.

fl) dhft, fd og Ükà[kyk ftlds n  inksa dk ;ksx 
1

( )
1nS x

nx



 ] 0 1x   ds

fy, inksa dks ,dhd̀r fd;k tk ldrk gS tcfd ;g izR;sd vUrjky esa leku :i ls

vfHklfjr ugha gSA

(b) Find the Fourier series for function ( )f x  in the interval ( , )  .

vUrjky ( , )   esa Qyu ( )f x  ds fy, Qwfj;j Js.kh Kkr dhft,A

14. (a) Examine the convergence of the integral :

2 2(1 )



 
dx

x

lekdy ds vfHklj.k dk ijh{k.k dhft, %

2 2(1 )



 
dx

x

(b) Prove that the set of rational numbers is a denumerable set.

fl) dhft, fd ifjes; la[;kvksa dk leqPPk; ,d la[;s; leqPPk; gSA

15. (a) The function  f  defined by

2 3 , 1
( )

2, 1

x x a x
f x

bx x

   
 

 

is given to be derivable for every x. Find a and b.
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Qyu f  fuEu }kjk ifjHkkf"kr

2 3 , 1
( )

2, 1

x x a x
f x

bx x

   
 

 

dks izR;sd x  ds fy, O;qRiUUk ekuk tkrk gSA a  rFkk b dks Kkr dhft,A

(b) Test the convergence of following integrals :

fuEu lekdy ds vfHklj.k dh tk¡p dhft, %

(i)
3 2

6 1









x x

dx
x

(ii)
2

21







m

n

x
dx

x

----- × -----


