
  

APRIL 2020 72088/TAM6B 

Time : 1 2
1  hours Maximum : 75 marks 

PART A — (5  3 = 15 marks) 

Answer any FIVE questions. 

1. Prove that any open ball in a metric space ),(   

is open. 

 ),(   GßÓ ö©m›U öÁÎ°À, GÀ»õ vÓ¢u 

÷PõÍ•® vÓ¢u Pn® GÚ {ÖÄP. 

2. Define a set of type F . 

 F  ÁøP Pnzøu Áøμ¯ÖUP. 

3. Prove that  2
1,0  is open in ]1,0[ . 

  2
1,0  GßÓ CøhöÁÎ ]1,0[ À vÓ¢u Pn® GÚ 

{ÖÄP. 

4. Find the diameter of an interval ),1(   in the 

discrete metric of . 

 ),1(   GßÓ CøhöÁÎ°ß Âmhzøu &ß uÛzu 

ö©m›U öÁÎ°À PõsP. 
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5. Prove that )1,0(  is not a complete space with 

absolute metric. 

 •Êø©¯õÚ ö©m›UQÀ )1,0(  •Êø©¯õÚ 

öÁÎ¯À» GÚ {ÖÄP.  

6. Define Uniform continuity. 

 ^μõÚ öuõhºa]ø¯ Áøμ¯Ö. 

7. When do you say that a bounded function f  is 

Riemann integrable on closed interval ],[ ba . 

 G¨÷£õx Áμ®¦øh¯ \õº¦ f , ‰i¯ CøhöÁÎ 

],[ ba  «x Ÿ©õß öuõøP Põn •i²®? 

8. If }3,75.2,5.2,25.2,2{,32,2)(  xxxf  

then find ),( fU . 

 }3,75.2,5.2,25.2,2{,32,2)(  xxxf  GÛÀ 

),( fU  PõsP. 

9. Using definition of derivatives if 2)( xxf   on 

80  x , prove that 6)3( f . 

 ÁøPöPÊ Áøμ¯ÖzuÀ ‰»®, 

2)( xxf  , 80  x GÛÀ 6)3( f  GÚ {ÖÄP. 
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10. State Chain’s rule. 

 \[Q¼ Âvø¯ GÊxP. 

11. Give an example of uniform convergence of 
sequence of functions.  

 ^μõÚ SÂuÀ öPõsh \õº¦PÎß Á›ø\ø¯US 

GkzxUPõmk öPõk. 

12. State Cauchy criterion for uniform convergence. 

 Põê°ß ^μõÚ SÂu¼ß Ai¨£øh uzxÁzøu 

GÊx. 

PART B — (3  10 = 30 marks) 

Answer any THREE questions. 

13. Prove that  is of second category. 

  Gß£x Cμshõ® ÁøP°øÚ Pn® GÚ {ÖÄP. 

14. If f  is continuous from compact metric space 1M , 
into a metric space 2M , then prove that )( 1Mf  is 
compact. 

 f  Gß£x Pa]u©õÚ ö©m›U öÁÎ 1M ¼¸¢x 

ö©m›UöÁÎ 2M US ö\À¾® \õº¦ GÛÀ )( 1Mf  

Pa]u©õÚx GÚ {ÖÄP. 
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15. Verify that all bounded functions on ],[ ba  are 
Riemann integrable. 

 ],[ ba  «xÒÍ GÀ»õ Áμ®¦øh¯ \õº¦PÐ® Ÿ©õß 

öuõøP Põn»õ® GÚ {ÖÄP. 

16. If axfw ]:[  for each x  in closed bounded 

interval J , then prove that there is a subdivision 

  such that JafLfU  ),(),(  . 

 ‰i¯ Áμ®¦øh¯ CøhöÁÎ J À EÒÍ GÀ»õ 

x US® axfw ]:[  GÛÀ   GßÓ Em¤›ÄUS 

JafLfU  ),(),(   GÚ C¸US® GÚ {ÖÄP. 

17. If f  and g  both have derivatives at c, then prove 

that )()()()()()( cgcfcgcfcgf  . 

 f , g  GßÓ \õº¦PÐUS c°À ÁøP°¸US©õ°ß, 

)()()()()()( cgcfcgcfcgf   GÚ {ÖÄP. 

18. State and prove Rolle’s theorem. 

 ÷μõÀì ÷uØÓzøu GÊv {ÖÄP. 

[P.T.O.] 
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19. State and prove Taylor’s formula with integral 

form of remainder. 

 öuõøP ÁiÂÀ «v²hß EÒÍ öh´»º `zvμzøu 

GÊv {ÖÄP.  

PART C — (2 × 15 = 30 marks) 

Answer any TWO questions. 

20. Prove that the subset G  of a metric space M  is 

closed if and only if its complement is open. 

 ö©m›U öÁÎ M ß EmPn® G  ‰i¯uõP C¸¢uõÀ 

C¸¢uõÀ ©mk÷© Auß {øÓÄ Pn® vÓ¢v¸US® 

GÚ {ÖÄP. 

21. If T  is a contraction on a complete metric space 
M , then prove that there is only one point x  in 

M  such that xTx  . 

 T  Gß£x J¸ •Êø©¯õÚ ö©m›U öÁÎ M  «uõÚ 

SÖUP® GÛÀ  M &À EÒÍ J÷μ J¸ ¦ÒÎ x US 

©mk® xTx   GÚ C¸US® GÚ {¹¤.. 
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22. Prove that the bounded function f  on ],[ ba , 

f ],[ ba  if and only if for 0    subdivision 

  on ],[ ba  such that  ),(),(  fLfU . 

 Áμ®¦øh¯ \õº¦ f ],[ ba  «x f ],[ ba
 

GßÔ¸¢uõÀ C¸¢uõÀ ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

©mk÷© JÆöÁõ¸
 

0 US® J¸ Em¤›Ä  À 

 ),(),(  fLfU  GÚ Aø©²® GÚ {ÖÄP. 

23. State and prove second fundamental theorem of 
calculus. 

 ~s PouzvÀ CμshõÁx Ai¨£øh ÷uØÓzøu 

GÊv {ÖÄP. 

24. State and prove the Dini's theorem. 

 iÛ ÷uØÓzøu GÊv {ÖÄP. 

———————  


