
  

APRIL 2021  72087/TAM6A 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 2 = 20 marks) 

Answer any TEN questions. 

1. Define linear combination. 

 ÷|›¯À ÷\ºÄ Áøμ¯Ö. 

2. If V  is a vector space over F , prove that 
VvV ∈= ,00 . 

 V  Gß£x F ß «uõÚ vø\¯ßöÁÎ GÛÀ 
VvV ∈= ,00  GÚ {ÖÄP. 

3. Define basis of a vector space. 

 J¸ vø\¯ß öÁÎ°ß AiPÍ® Áøμ¯Ö. 

4. Define homomorphism of a vector space. 

 vø\¯ß öÁÎ°ß ö\¯ö»õ¨¦ø© Áøμ¯Ö. 

5. Define internal direct sum. 

 EÒ ÷|ºTmhÀ Áøμ¯Ö. 

6. Define annihilator. 

 }UQ Áøμ¯Ö. 
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7. If W  is a subspace of V , write down ⊥W . 

 W  Gß£x V °ß EÒöÁÎ GÛÀ ⊥W  GÊxP. 

8. Find the length of >< 11, ww  where )1,2,3(1 =w . 

 )1,2,3(1 =w  GßÔ¸¢uõÀ >< 11, ww &ß }Í® 
PõsP. 

9. Define algebra. 
 C¯ØPou® Áøμ¯Ö. 

10. Define regular linear transformation. 
 JÊ[SÖ ÷|›¯À E¸©õØÓ® Áøμ¯Ö. 

11. When do you say that the subspace W  of V is 
invariant under )(VAT ∈ ? 

 )(VAT ∈ °ß RÌ V °ß EÒöÁÎ W  G¨ö£õÊx 
©õÓõuuõP C¸US® 

12. Define characteristic root of )(VAT ∈ . 

 )(VAT ∈ °ß ]Ó¨¤¯À ‰»zøu Áøμ¯Ö. 

PART B — (5 × 5 = 25 marks) 

Answer any FIVE questions. 

13. Prove that the intersection of two subspaces of a 
vector space V  is a subspace of V . 

 vø\¯ß öÁÎ V &°ß C¸ EÒöÁÎPÎß öÁmk 
V °ß EÒöÁÎ GÚ {ÖÄP. 
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14. Prove that nvvv ,...,, 21  are in v , then either they 

are linearly independent or some kv  is a linear 

combination of the proceeding ones 121 ,..., −kvvv . 

 nvvv ,...,, 21  Gß£Ú v  °À C¸¢uõÀ AøÁPÒ 

÷|›¯À \õº£ØÓuõP÷Áõ AÀ»x ]» kv  BÚx 

•¢øu¯ÚÁØÔß ÷|›¯À ÷\ºÁõP÷Áõ C¸US® 
GÚ {ÖÄP.  

15. Prove that the vectors (1, 2, 1), (2, 1, 0) and  

(1, –1, 2) are linearly independent. 

 (1, 2, 1), (2, 1, 0) ©ØÖ® (1, –1, 2) BQ¯ß ÷|›¯À 

\õº£ØÓøÁ GÚ {ÖÄP. 

16. Prove that any two basis of a finite dimensional 

vector space V  have the same number of 

elements. 

 •iÄÖ £›©õn•ÒÍ vø\¯ß öÁÎ V &» EÒÍ 

G¢u C¸uÍ[PÎ¾® EÒÍ EÖ¨¦PÎß 
GsoUøP \©® GÚ {ÖÄP.  

17. Prove that ⊥W  is a subspace of V . 

 ⊥W  Gß£x V °ß EÒöÁÎ GÚ {ÖÄP. 
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18. Prove that )(nF  is isomorphic )(mF  if and only if 
mn = . 

 )(mF  Gß£x )(nF &ØS C¯À J¨¦ø© ö£ØÔ¸UP 
÷uøÁ¯õÚ ©ØÖ® AÁ]¯©õÚ Pmk¨£õk mn =  
GÚ {ÖÄP. 

19. Prove that if V  is finite dimensional over F  and if 
)(VAT ∈  is singular, then there exists an 0≠S  in 

)(VA  such that 0== TSST .  

 F ß «x V  J¸ •iÄÖ £›©õn® öPõshx 
©ØÖ® )(VAT ∈  J¸ø©zußø©²øh¯x GÛÀ 

)(VA &°À 0≠S US 0== TSST  GÚ {ÖÄP. 

PART C — (3 × 10 = 30 marks) 

Answer any THREE questions. 

20. If T  is a homomorphism of U  onto V  with Kernel 
W , prove that V  is isomorphic to WU / . 
Conversely if U  is a vector space and W  is a 
subspace of U , then prove that there is a 
homomorphism of U  onto ./WU  

 EmP¸ W Ähß U Âß ÷©À \õº¦ V US T  J¸ 
ö\¯À J¨¦ø© GÛÀ V  ¯õÚx WU / US C¯À 
J¨¦ø© Eøh¯x GÚ {ÖÄP. ©Öuø»¯õÚ U  
Gß£x vø\¯ß öÁÎ ©ØÖ® W  Gß£x U Âß 
EÒöÁÎ GÛÀ U US®, Auß ÷©À\õº¦ 

./WU US® ö\¯À J¨¦ø© C¸US® GÚ {ÖÄP.  

[P.T.O.]
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21. If A  and B  are finite dimensional  

subspace of a vector space V , prove that  

)( BA +  is finite dimensional and 

)dim(dim)dim()dim( BABABA ∩−+=+ . 

 A  ©ØÖ® B Gß£Ú V &°ß •iÄÖ £›©õn® 

öPõsh EÒöÁÎPÒ GÛÀ )( BA +  Gß£x® 

•iÄÖ £›©õn® öPõshx GßÖ® ©ØÖ® 

)dim(dim)dim()dim( BABABA ∩−+=+  GßÖ® 

{ÖÄP. 

22. If Vvu ∈, , then prove that vuvu ≤>< , . 

 Vvu ∈,  GÛÀ vuvu ≤>< ,  GÚ {ÖÄP. 

23. If V  is finite dimensional vector space over F  and 

if )(, VATS ∈  then prove that (a) )()( TrSTr ≤   

(b) )()( TrTSr ≤  (c) )()()( TrTSrSTr == . 

 F ß «x V  Gß£x •iÄÖ £›©õn•ÒÍ vø\¯ß 

öÁÎ ©ØÖ® )(, VATS ∈  GÛÀ (A) )()( TrSTr ≤   

(B) )()( TrTSr ≤  (C) )()()( TrTSrSTr ==  GÚ 

{ÖÄP. 
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24. Let V  be a finite dimensional inner product space 
and let W  be a subspace of V . Prove that 

⊥⊕= WWV . 

 W Gß£x •iÄÖ £›©õn® öPõsh Emö£¸PÒ 

öÁÎ°ß EÒöÁÎ GßÓõÀ ⊥⊕= WWV  GÚ 
{ÖÄP. 

———————  


