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[6] 

 

(c) eku yks ��, �� ,d nwfjd lef’V gS rFkk � ⊆ �] fl) dhft, 

;fn � lac)] foo`Rr vkSj laòRr gS] rc �, � dk lac) ?kVd 

gSA  

Let ��, �� be a metric space and � ⊆ �] Prove that if � is 

connected, open and closed, the � is component of �.  

------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[1] 

ROLL NO..................... 

BA3/BSM3-01/21 

ANNUAL EXAMINATION, 2021 

B.Sc./B.A.-III 

MATHEMATICS 

PAPER-I 

ANALYSIS  

TIME: 3 HOURS          Maximum: 50 

             Minimum: 17 
uksV:-   izR;sd bdkbZ ls dksbZ nks Hkkx gy djksA lHkh iz'uksa ds vad leku gaSA 

Note:  Solve any two parts from each unit. All questions carry equal marks.  

 

bdkbZ&1/Unit-1 

iz-1- (a) n'kkZb;s fd] 	
� ≥ 0 lfgr ,d f}d Js.kh 

� 	
�
,�
 

;k rks ,d ifjfer ;ksx ∝ dh vksj vfHklfjr gksrh gS ;k ∞ dh  

vksj mfpr vilfjr gksrh gSA   

  Show that, a double series  

� 	
�
,�
 

with 	
� ≥ 0 either converges to a finite sum  ∝  or else it 

diverges properly to ∞. 
P.T.O. 
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[2] 

 

(b) Qyu&  ���, �� = x�y� + sin x + cos y  
ds fy, ;ax izes; dk lR;kiu ewy fcUnq ij dhft,A   

Verify the Young’s theorem at origin for the function –  

 ���, �� = x�y� + sin x + cos y  
 

 

(c) Qyu  

���� =
� !
 " �, − $2 ≤ � ≤ $2 ,

$ − �, $2 ≤ � ≤ 3$2 ,
( 

dk Qwfj;j Js.kh izkIr dhft,] tcfd ���� ,d vkorhZ Qyu gS 

ftldk vkorZd 2$ gSA 

Obtain the Fourier series of the function  

���� =
� !
 " �, − $2 ≤ � ≤ $2 ,

$ − �, $2 ≤ � ≤ 3$2 ,
( 

���� being a periodic function hawing its period 2$.  
 

bdkbZ&2/Unit-2 

iz-2- (a) fl) dhft, fd izR;sd ,d fn’V Qyu jheku lekdyuh; gksrk  

gSA   

Prove that every monotonic function is Riemann integrable.  

 

[5] 

 

Let ��, �� be a complete metric space, and let �), �� be a 

subspace of ��, �� then prove that ) is complete if and only if 

) is closed.  

 

(c) l?kurk izes; dk dFku fyf[k, ,oa fl) dhft,A  

State and prove Density theorem.  

 

bdkbZ&5/Unit-5 

iz-5- (a) eku yks ��, �� rFkk �), *�  nks nwjhd lef’V;ka gS vkSj  

 �: � → ) ,d Qyu gSA rc fl) dhft, fd  � larr gS ;fn 

vkSj dsoy ;fn �-.�/�000000000 ⊆ �-., �/0�, ) ds izR;sd mileqPp; / 

ds fy,A   

Let ��, �� and �), *� be two metric spaces and �: � → ) be 

a function. Prove that � is continuous if and only if 

 �-.�/�000000000 ⊆ �-., �/0�, ) , for every subset / 1� ).   

 

(b) fl) dhft, fd ,d nwjhd lef’V dk ,d lagr~ mileqPp; 

lao`Rr vkSj ifjc) gksrk gSA   

 Prove that a compact subset of a metric space is closed and 

bounded.   
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[3] 

 

 (b) ;fn 	2 ≠ 0, rks fl) dhft, fd 

4 cos 	� − cos 2��
5

6
�� = log 92	9 . 

  If 	2 ≠ 0,  that  

4 cos 	� − cos 2��
5

6
�� = log 92	9 . 

(c) ;fn ∝�< 1, fl) dhft;s fd   

4 log <1+∝ sin �1+∝ sin �= ��sin � = $ ∙ ?@A-.�.
B �⁄

6
  

  If ∝�< 1, prove that 

4 log <1+∝ sin �1+∝ sin �= ��sin � = $ ∙ ?@A-.�.
B �⁄

6
  

 
bdkbZ&3/Unit-3 

iz-3- (a) ;fn D + E = � FGH �I
JKL-JMKL-� NOF �I rFkk  

  ��P� = D + @E, P = � + @� dk ,d fo'ysf’kd Qyu gS]  

   ��P�  dks P ds inksa esa Kkr dhft,A  

If  D + E = � FGH �I
JKL-JMKL-� NOF �I  and ��P� = D + @E, is an 

analytic function of P = � + @�, find ��P� interms of P.  

 

[4] 

 

(b) vuUr iV~Vh 
.Q < � < .� dk izfrfcEc :ikarj.k R = .S ds 

varxZr Kkr dhft,A izns'k dks T;kferh; :i esa n'kkZb;sA  

Find the image of the infinite strip 
.Q < � < .� under the 

transformation  R = .
S . Show the region geometrically.  

 

(c) n”kkZb;s fd :ikarj.k w = �z + i�� = 1,  P −lery esa o`Rr 

|P| = 1 ds vkarfjd Hkkx dks ijoy; 
.W = 2�1 − cos ∅� 

¼tgk¡ R = Y Z[∅ ½ ds ckgjh Hkkx esa izfrfpf=r djrk gSA  

Show that the transformation w = �z + i�� = 1, maps the 

interior of the circle |P| = 1 in the P −plane of the exterior 

of the parabola 
.
W = 2�1 − cos ∅� (where R = Y Z[∅). 

 

bdkbZ&4/Unit-4 

iz-4- (a) n'kkZb;s fd fdlh nwjhd lef’V esa] izR;sd foo`Rr xksyd ,d  

foo`Rr leqPp; gksrk gSA  

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

 

(b) ekuyks ��, �� ,d iw.kZ nwjhd lef’V gS rFkk ekuyks 

�), ��, ��, �� dk ,d milef’V gS rc fl) dhft, fd ) iw.kZ 
gksrk gS ;fn vkSj dsoy ;fn ) lao`Rr gSA   

P.T.O. 


