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Note : All questions are compulsory. Attempt any two parts

from each question. All questions carry equal marks.

lHkh iz'u vfuok;Z gaSA izR;sd iz'u ds dksbZ nks Hkkxksa dks gy

dhft,A lHkh iz'uksa ds vad leku gSaA
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UNIT-I / bdkbZ&I

1. (a) State and prove Abel's test.

vkcsy ijh{k.k dks fyf[k, ,oa fl) dhft,A

(b) State and prove Young's theorem for two

variables.

nks pjksa ds fy;s ;ax izes; dks fyf[k, ,oa fl) dhft,A

(c) Find the Fourier Series of the periodic function

f(x) :

0, for x 0
f(x)

x, for 0 x




  
   

fuEufyf[kr vkorhZ Qyu f(x) dh Qqfj;j Js.kh Kkr

dhft,

0, for x 0
f(x)

x, for 0 x




  
   

ds fy;s

ds fy;s

UNIT-II / bdkbZ&II

2. (a) Show that : 
0

cosax cosbx b
dx log

x a

     
 
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n'kkZb;s fd % 
0

cosax cosbx b
dx log

x a

     
 

(b) Discuss the convergence of the function,

0

sinx
dx

x





Qyu  
0

sinx
dx

x



 dh vfHklkfjrk dk ijh{k.k dhft,A

(c) Prove that every continuous function is Riemann

integrable.

fl) dhft, fd izR;sd lrr Qyu jheku lekdyuh;

gksrk gSA

UNIT-III / bdkbZ&III

3. (a) If U-V = (x-y)(x2 + 4xy + y2) and f(z) = U + IV is an

analytic function at z = x + iy then find f(z) in terms

of z.

;fn  U-V = (x-y)(x2 + 4xy + y2) rFkk f(z) = U + IV, z

= x + iy dk ,d oS'ysf"kd Qyu gS] rc f(z) dks z ds

inksa esa Kkr dhft,A

[P.T.O.]
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(b) Show that the transformation 
2z 3

w
z 4





maps

the circle  x2 + y2 - 4x = 0 onto the straight line

4u + 3 = 0.

n'kkZb;s fd :ikUrj.k 
2z 3

w
z 4





 oÙ̀k x2 + y2 - 4x

= 0 dks ljy js[kk 4u + 3 = 0 ij izfrfpf=r djrk gSA

(c) Let f(z) = zn then prove that f'(z) = nzn-1n 1 be a

integer.

ekuk f(z) = zn ¼n 1 ,d iw.kkZad gS½ rks fl) dhft,

fd f'(z) = nzn-1

UNIT-IV / bdkbZ&IV

4. (a) Let (X, d) be a metric space. Show that the

function d* : X × X R defined by : d*(x, y) = min

{1, d(x, y) } is bounded metric on X.

ekuk (X, d) ,d nwfjd lef"V gSA n'kkZb;s fd Qyu

d* : X × X R bl izdkj gS fd d*(x, y) = min {1,

d(x, y) }, X ij ,d ifjc) nwfjd gSA

(b) Let (X, d) be a metric space, then prove that :
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|d(x, z) - d(y, z)|  d(x, y)   x, y, z X

,d nwfjd lef"V esa fl) dhft, fd %

|d(x, z) - d(y, z)|  d(x, y)   x, y, z X

(c) Prove that in a metric space every closed sphere

is a closed set.

fl) dhft, fd fdlh nwfjd lef"V esa izR;sd lao`Ùk

xksyd ,d laor̀ leqPp; gksrk gSA

UNIT-V / bdkbZ&V

5. (a) Every metric space is first countable.

fl) dhft, fd izR;sd nwfjd lef"V izFke x.kuh; gSA

(b) State and prove Extension theorem.

foLrkj izes; dk dFku fyf[k, rFkk fl) dhft,A

(c) State and prove Baire's category theorem.

cs;j laoxZ izes; dks fyf[k, o fl) dhft,A

----x----


