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Vhi %Vhi %Vhi %Vhi %Vhi % [k.M ̂v* esa nl vfry?kwŸkjh iz'u gSa] ftUgsa gy djuk vfuok;Z gSA [k.M
^c* esa y?kwŸkjh ç'u ,oa [k.M ̂ l* esa nh?kZ mŸkjh ç'u gSaA [k.M ̂ v* dks
lcls igys gy djsaA

Note : Section 'A', containing 10 very short-answer-type questions, is compulsory.

Section 'B' consists of short-answer-type questions and Section 'C'

consists of long-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

fuEukafdr vfry?kwŸkjh ç'uksa ds mŸkj ,d ;k nks okD;ksa esa nsaA
Answer the following very short-answer-type questions in one or two

sentences.        (1x10=10)

ç'u 1- ^^vkaf'kd ldyu^^ dk dFku fyf[k,A

Write statement of  "Summation by parts".

ç'u 2- LoktZ izes; dk dFku fyf[k,A

Write statement of Schwarz's Theorem.

ç'u 3- lekdyu xf.kr dk ewyHkwr izes; dk dFku fyf[k,A

Write statement of fundamental Theorem of  Integral Calculus.

ç'u 4- iw.kkZadh; Qyu dks ifjHkkf"kr dhft,A

Define Integral Function.
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ç'u 4- ;fn ,a bdksbZ nks ifjes; la[;k,¡ bl izdkj gS fd

a b+

,d ifjes; la[;k

gS rks fl) djks fd ab  Hkh ,d ifjes; la[;k gSA

Let 

,a b

 are two rational number and 

a b+

is a rational number, prove

that ab  is also a rational number.

OR

fl) dhft, fd ifjes; la[;kvksa dk leqPp; Q  iw.kZ Øfer {ks= ugha gSA

Prove that the set Q of rational numbers is not a complete ordered

field.

ç'u 5- cs;j laoxZ izes; fyf[k, rFkk fl) dhft,A

State and prove Baire's category theorem.

OR

ekuyks 
( ),X d

 rFkk 
( ),y ρ

 nks nwjhd lef"V;k¡ gS vkSj
:f x y→

,d

Qyu gSA rc

f

larr gS ;fn vkSj dsoy ;fn 

1f −

 (F) X es a lao`Ùk gS

tc dHkh F,Y es a lao`Ùk gSA

Let 

( ),X d

 and 

( ),y ρ

 be two metric space and 

:f x y→

be a

function. Then 

f

is continuous if and only  if

1f −

 (F)  is closed in X

whenver F is closed in Y.

---x---
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ç'u 5- fo'ysf"kd Qyu dks ifjHkkf"kr dhft,A

Define Analytic Function.

ç'u 6- lfEeJ la[;kvksa dh lerk dks ifjHkkf"kr dhft,A

Define Equality of complex numbers.

ç'u 7- ladqpu izfrfp=.k dks ifjHkkf"kr dhft,A

Define Contraction mapping.

ç'u 8- iw.kZ nwjhd lef"V dks ifjHkkf"kr dhft,A

Define Complete metric space.

ç'u 9- izFke laoxZ ,oa f}rh; laoxZ dks ifjHkkf"kr dhft,A

Define First category and second category.

ç'u 10-ifjfer izfrPNsnu xq.k/keZ dks ifjHkkf"kr dhft,A

Define Finite Intersection property.

Section - 'B'

fuEukafdr ç'uksa ds mŸkj nsaA

Solve the following questions :  (3x5=15)

ç'u 1- ,d f}d Js.kh ds fy;s dkS'kh dk vfHklj.k ds O;kid fl)kUr dh O;k[;k
dhft,A

Explain Cauchy's general principle of convergence for double series.

OR

mPp dksfV ds vkaf'kd vodyu dh O;k[;k dhft,A

Explain partial derivatives of  higher order.

ç'u 2- ;fn

[ ]: ,f a b

ifjc) gS rFkk 

[ ], ,P a b

 dk dksbZ foHkktu gS]

rc 

( ) ( ), ,L P f U P f≤

If [ ]: ,f a b  is bounded and P, is any partition of 

[ ],a b

then 

( ) ( ), ,L P f U P f≤

ç'u 2- fl) dhft, fd izR;sd larr Qyu jheku lekdyuh; gksrk gSA

Prove that every continuous function is Riemann integrable.

OR

izkpy ds lkis{k vodyu dh lgk;rk ls n'kkZb;s fd %

( ) ( )
0

1

2
log 1

2

tan

1
dx

x

x x

π αα∞ −
= +

+∫  ;fn 0α ≥

With the help of differentiation with respect to parameter show that :

( ) ( )
0

1

2
log 1

2

tan

1
dx

x

x x

π αα∞ −
= +

+∫

  if  0α ≥

ç'u 3- ;fn 

( )f z z

 dk fo'ysf"kd Qyu gS] fl) dhft, fd %

( ) ( )
2 2

22 1

2 2
2R f z f z

x y

 ∂ ∂+ = ∂ ∂ 

If ( )f z is an analytic function of  z, prove that :

( ) ( )
2 2

22 1

2 2
2R f z f z

x y

 ∂ ∂+ = ∂ ∂ 

OR

n'kkZb;s fdw z=  o`Ùkksa ds ifjokj 1z λ− = dks f}ik'kh oØksa ysefuLdWV

ds ifjokj 

1 1w w λ− + =

esas :ikUrfjr djrk gSA

Show that the mapping 

w z=

transforms the family of

circles 1z λ− =  into the family of lemniscates 

1 1w w λ− + =

-
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OR

lekdy dk vfHklj.k ds fy;s ijh{k.k dhft, % 

0 x
e dx−∞∫

Test for convergence of Integral : 
0 x

e dx−∞∫
ç'u 3- ykafcd fudk; dh O;k[;k dhft,A

Explain Orthogonal system.

OR

fcUnq 1 2 32, , 2Z Z i Z= = = −  dks fcUnqvksa 

1 21,W W i= =

and 

3 1W = −

 esa

izfrfpf=r djus okys f}jSf[kd :ikUrj.k dks Kkr dhft,A

Find the bilinear transformation which maps the points

1 2 32, , 2Z Z i Z= = = −

 into the points 

1 21,W W i= =

 and 

3 1W = −

.

ç'u 4- fn[kkvks fd fdlh nwjhd lef"V esa] izR;sd foo`Ùk xksyd ,d foo`Ùk leqPp;
gksrk gSA

Show that in a metric space every open sphere is an openset.

OR

fn[kkvks fd fdlh nwjhd lef"V esa izR;sd vfHklkjh vuqØe ,d dkS'kh vuqØe
gksrk gSA

Show that every convergent sequence in a metric space is a Cauchy

sequence.

ç'u 5- n'kkZb;s fd lef"V 

[ ],C a b

 x.kuh; l?ku gSA

Show that the space 

[ ],C a b

 is separable.

OR

fn[kkvks fd fdlh nwjhd lef"V esa nks lagr mi&leqPp;ksa dk la?k lagr
gksrk gSA

Show that the union of two compact subsets of a metric space is compact.
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Section - 'C'

fuEukafdr ç'uksa ds mŸkj nsaA

Solve the following questions :  (5x5=25)

ç'u 1- n'kkZb;s fd Qyu 

( )

( ) ( )

( ) ( )

2 2

2 2

( )
, , 0,0

,

0, , 0,0

xy x y
x y

x y

f x y

x y

 − ≠ += 



=

  LoktZ izes; ds izfrca/kks dks larq"V ugha djrk gS rFkk ( ) ( )0,0 0,0fxy fyx≠ .

Show that the function ( )

( ) ( )

( ) ( )

2 2

2 2

( )
, , 0,0

,

0, , 0,0

xy x y
x y

x y

f x y

x y

 − ≠ += 



=

does not satisfy the conditions of shwarz theorem and ( ) ( )0,0 0,0fxy fyx≠ .

OR

Qyu ( ) sinf x x x=  dk vUrjky ( ),π π−  esa Qwfj;j Js.kh izkIr

dhft,A vRk% fuxfer dhft, fd %

Obtain Fourier series of the function ( ) sinf x x x=  in the interval

( ),π π− . Hence deduce that :

1 1 1 1
...................

4 2 1.3 3.5 5.7

π = + − +
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