
  

 

 

 

 

 

 

 

 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

1. GsohzuUPuØÓ Pn® & Áøμ¯Ö. 

 Define uncountable set. 

2. Ahºzv Pn® & Áøμ¯Ö. 

 Define dense set. 

3. Cμshõ® ÁøP°ß EmPnzøu Áøμ¯Ö. 

 Define second category subset. 

4. •Êø©¯õÚ ¯õ¨¦ öÁÎUS J¸ Euõμn® TÖ. 

 Give an example for complete metric space. 

5. öuõhºa]¯õÚ Pn® Áøμ¯Ö. 

 Define connected set. 

6. ^μõÚ öuõhºø£ Áøμ¯Ö. 

 Define uniform continuity. 
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7. [ ] [ ]3,21,0 ∪=A  R  °À J¸ öuõhºa]¯õÚ EmPn® 
CÀø» GÚ {ÖÄP. 

Show that [ ] [ ]3,21,0 ∪=A  is not a connected subsets of 
R . 

8. RÌUPsh TØÖ \›¯õ uÁÓuõ GßÖ TÖ.  

 A  Gß£x M  GßÓ ¯õ¨¦ öÁÎ°ß Cøn¨¦øh¯ 

EmPn® ©ØÖ® ABA ⊂⊂  GÛÀ B  Gß£x 
Cøn¨¦øh¯x. 

 State whether the following statement is true or false. If 
A  is a connected subset of the metric space M  and if 

ABA ⊂⊂ , then B  is connected. 

9. ïß&÷£õμÀ £sø£ ¯õ¨¦ öÁÎ°À TÖP. 

 State the Heine-Borel property in a metric space. 

10. vÓ¢u EøÓ GßÓõÀ GßÚ? 

 What is meant by open covering? 

PART B — (5 × 4 = 20 marks) 

Answer ALL questions. 

11. B  Gß£x A  GßÓ GsohzuUP Pnzvß GÀø»¯ØÓ 
EmPn® GÛÀ B  Gß£x GsohzuUPx GÚ {ÖÄP. 

 Prove that if B  is an infinite subset of the countable set 
A , then B  is countable. 

12. G¢u J¸ uÛzu ¯õ¨¦ öÁÎ²® •Êø©¯õÚx GÚ 
{ÖÄP. 

 Prove that any discrete metric space is complete. 

13. J¸ ÂQu•Óõ GsPÎß Pn® Cμshõ® ÁøPø¯ 
\õº¢ux GÚ {ÖÄP. 

 Prove that the set of all irrationals is of the second 
category. 
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14. f  Gß£x ¯õ¨¦ öÁÎ 1M  ¼¸¢x ¯õ¨¦ öÁÎ  

2M  Áøμ°»õÚ öuõhºa] \õº¦ GßP. 1M  Gß£x 

Cøn¨¦øh¯x GÛÀ f  ß Ãa_ Cøn¨¦øh¯x GÚ 
{ÖÄP. 

 Prove that if f  is a continuous function from a metric 
space 1M  into a metric space 2M . If 1M  is connected 
then the range of f  is also connected. 

15. ¯õ¨¦ öÁÎ M  CÖUS©õÚx GÛÀ M &À ‰i¯ 

EmPn[PÎß J¸ öuõS¨¦ ℱ •iÄÒÍ öÁmk¨£s¦ 

öPõshuõP C¸US® ÷£õx 
∈

≠
F

F φ , 

 Prove that a metric space M  is compact if whenever  ℱ if 
a family of closed subsets of M  with the finite 
intersection property. Prove that 

∈

≠
F

F φ .   

PART C — (5 × 8 = 40 marks) 
Answer any FIVE questions. 

16. [ ] { }10/1,0 ≤≤= xx  GßÓ Pn® GsohzuUPuØÓ Pn® 
GÚ {ÖÄP. 

 Prove that the set [ ] { }10/1,0 ≤≤= xx  is uncountable. 

17. 11,PM  ©ØÖ® 22 ,PM  Gß£x ¯õ¨¦ öÁÎPÒ GßP. 

21: MMf →  GßÓ \õº¦ öuõhºa]²øh¯x GÛÀ ©mk÷© 

2M  À EÒÍ JÆöÁõ¸ vÓ¢u Pn® G  US® ( )Gf 1−  

BÚx 1M  À vÓ¢u Pn©õP C¸US® GÚ {ÖÄP. 

Let 11,PM  and 22 ,PM  be metric spaces and let 

21: MMf →  then f  is continuous on 1M  if and only if 

( )Gf 1−  is open in 1M  whenever G  is open in 2M . 

18. ¤UPõºiß {ø»¨¦ÒÎz ÷uØÓzøu GÊv {ÖÄP. 

 State and prove Picard fixed-point theorem. 

ℱ

ℱ 
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19. 1R  GßÓ Pn® Cμshõ® ÁøPø¯ \õº¢ux GÚ {ÖÄP. 

 Prove that the set 1R  is of the second category. 

20. 11,PM  J¸ CÖUP©õÚ «mhöÁÎ ©ØÖ® f  BÚx 

1M &¼¸¢x J¸ «mhöÁÎ 22 ,PM À Aø©¢u 

öuõhºa]¯õÚ \õº¦ GÛÀ 1M À f  ^μõP öuõhºa]¯õÚx 
GÚ {ÖÄP. 

 If 11 ,PM  be a compact metric space and f  is a 

continuous function from 1M  into a metric space 

22 ,PM . Prove that f  is uniformly continuous on 1M . 

21. 1M  GßÓ CÖUP©õÚ ¯õ¨¦ öÁÎ°¼¸¢x 2M  GßÓ 

¯õ¨¦ öÁÎ°ß ÷©À f  BÚx öuõhºa]¯õÚ 11 −  

©ØÖ® ÷©À \õº£õP C¸¨¤ß 1−f  – BÚx 2M &°ß «x 

öuõhºa]¯õÚ \õº£õPÄ® 2M ÷©À 1M – °ß \© J¨¦ø© 
\õº£õPÄ® C¸US® GÚ {ÖÄP. 

 Prove that if f  is 11 −  continuous function from the 
compact metric space 1M  onto the metric space 2M  then 

1−f  is continuous on 2M  and hence f  is a 
homeomorphism of 1M  onto 2M . 

22. X  GßÓ ¯õ¨¦ öÁÎ°À { }αA  Gß£x J¸ öÁÖø©¯ØÓ 

CønUP¨£mh EmöÁÎPÎß öuõS¨¦ GÛÀ φα ≠A  

BÚ C¸¨¤ß αA  CønUP¨£mhx GÚ {ÖÄP. 

 Let { }αA  be a non empty collection of connected 
subspaces of a metric space X . If φα ≠A  then prove 
that αA  is connected. 

23. öí°ß ÷£õμÀ £sø£ ö£ØÖÒÍ ¯õ¨¦ öÁÎ M  BÚx 
CÖUP©õÚx GßÖ {ÖÄP. 

 Prove that if the metric space M  has the Heine-Borel 
property then M  is compact. 

—————— 


