
 
 

B.A./B.Sc.(Pass/Subsidiary)Fourth Semester 

(Assignment) 

MATHEMATICS 

FIRST PAPER  

Advanced Analysis and Metric Space  

Q.1 (a)  Show that the sequence      ,where       
  

 :    
       [   ]  is not uniformly 

       convergent on  any interval [a,b] containing 0.         

    iznf’kZr dhft, fd vuqØe      tgka       
  

 :    
       [   ] 0 dks lekfgr djus okys  

    fdlh Hkh vUrjky [   ] ij ,dleku vfHklkfjr ugh gksrk gSA                                                                                                                     

 
(b) Test for uniform convergence of the series.      
     fuEu Js.kh ds ,dleku vfHklj.k ds fy, ijh{k.k dhft,A    

    ∑
 

  :    
                                                                

Q.2 (a) Prove that the sequence      where         ;        converges uniformly in the 

 interval [0,1]                                

    fl) dhft;s fd vuqØe      tgka         ;       ] vUrjky [0,1] esa ,dleku vfHklkfjrk  

    gksrk gSA                                                                                                                         
 

(b) Test the series ∑
 ;     

  :   
 for uniform convergence for all values of  .    

      ds lHkh ekuksa ds fy, Js.kh ∑
 ;     

  :   
 ds ,dleku vfHklj.k dk ijh{k.k dhft;sA                             

 

Q.3(a) Show that the following mapping is pseudo metric but not a metric.                        
  iznf’kZr dhft, fd fuEu izfrfp=.k ,d Nn`e & nwjhd gS ijUrq nwjhd ugha gS %  

                  s.t. rkfd        |     |- 
                          

(b) Let A and B be subsets of a metric space       then show that     

     ekuk fd   rFkk   nwjhd lef"B       ds mileqPp; gS rks iznf’kZr dhft, fd 

                                                                                                                                   
Q.4 (a) Prove that in a metric space every open sphere is an open set.          

fl) dhft, fd fdlh Hkh nwjhd lef"B esa ] izR;sd foo`r xksyd ,d foòr leqPp; gksrk gSA 

                                                                                                                                         
(b) In a metric space , prove that every derived set is a closed set.                                

fdlh Hkh nwjhd lef"V esa fl) dhft, fd izR;sd O;qRiUu leqPp; ,d lao`r leqPp; gksrk gSA                           

   

Q.5. (a) Let        is a subspace in a metric space      . If     is open (closed) in X,  

     then show that  B is also open (closed) in S.      

   ekuk fd        nwjhd lef"V       dh milef"V gSA ;fn    ]   esa foòr ¼lao`r½ gS rks iznf’kZr  

   dhft, fd     esa Hkh foo`r ¼lao`r½ gksxkA                
 

          (b)  Let        and        be metric spaces. Show that       is continuous iff     

     ekuk fd        rFkk          nks nwjhd lef"V gSA iznf’kZr dhft, fd       larr gksxk 

   ;fn vkSj dsoy ;fn    

                                               ( )                        

Q.6. (a) In a metric space, prove that every convergent sequence is a Cauchy sequence.    
    fdlh nwjhd lef"V esa ] fl) dhft, fd izR;sd vfHklkjh vuqØe ,d dkS’kh vuqØe gksrk gSA                                                                                   
 

(b) Prove that the product space is a metric space.                   
fl) dhft, fd xq.ku lef"V ,d nwjhd lef"V gksrh gSA                                                        
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Q.7 (a) Prove that every closed subset of a compact metric space is compact.                 
           fl) dhft;s fd lagr nwjhd lef"V dk izR;sd lao`r mileqPp; lagr gksrk gSA      

                                                                                                             

(b) Let X be an infinite set with the discrete metric d, then show that (X,d) is not  

compact.     

ekuk fd X fofoDr nwjhd d dk ,d vuUr leqPp; gS ] rc iznf’kZr dhft, fd (X,d)  
lagr ugha gSA                                                                                                                 

Q.8 (a) Prove that the union of two connected sets, having non – empty intersection is 

 connected.      
    fl) dhft, fd vfjDr loZfu"V okys nks lEc) leqPp;ksa dk la?k lEc) gksrk gSA               

 

(b) Discuss the connectedness of the following subset of   .                   

  
 ds fuEu mileqPp; dh lEc)rk dh tk¡p dhft, % 

                   {                              (  ⁄ )}                                                         
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Differential Equations-II 

Q.1.   Solve ¼gy dhft,½%&  
   

            
  

  
                                               

 

Q.2. Solve by the method of variation of parameters                                        
              izkpy fopj.k fof/k }kjk gy dhft;s                          

              
   

   
               

 

Q.3. Solve the differential equation  
   vody lehdj.k gy dhft;sA                  

         (a)            
   

   
          (

  

  
)
 
                                      

                 
   

    √  (
  

  
)
 
                       

Q.4 Find the complete integral of the following equation by Charpit’s method   
fuEufyf[kr lehdj.k ls pkihZ fof/k ls iw.kZ lekdyu Kkr dhft;sA                                                     

               
 

Q.5. Solve the partial differential equation   
    vkaf’kd vody lehdj.k gy dhft;sA             

(a)                               

(b)                 :               

Q.6. Solve: ¼gy dhft,½ %                                                              

         

       
   

    
      

           
 

  

 

Q.7. Solve by Monge’s method                                         
eksaXl fof/k }kjk gy dhft;s %                          

                           
Q.8. Solve by the method of separation of variable        

pjksa ds i`FkDdj.k fof/k }kjk gy dhft;s 
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