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PART A — (10  2 = 20 marks) 

1. Define a group 

 S»zøu Áøμ¯Ö. 

2. If G is group prove that the identify element of G 
is unique.  

G J¸ S»® GÛÀ G&ß \©Û EÖ¨¦ J¸ø©z ußø© 

Áõ´¢ux GÚ {¹¤. 

3. Define a quotient group.  

 DÄ S»zøu Áøμ¯Ö. 
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4. Define homomorphism on group. 

 S»zvß «x ö\¯À©õÓõU ÷PõºzuÀ Áøμ¯Ö. 

5. Define  a automerphism on group. 

 S»zvß «x ußÝ¸ ©õØÓ[PÒ Áøμ¯Ö. 

6. Write the permutation 







213456
654321

 as 

the product of disjoint cycles.   









213456
654321

 GßÓ Á›ø\ ©õØÓzøu Ámh 

Á›ø\ ©õØÓ[PÎß ö£¸UP»õP GÊxP. 

7. Define a division ring. 

 ÁSzuÀ ÁøÍ¯zøu Áøμ¯Ö 

8. Define a commutative ring.   

 £›©õØÖ ÁøÍ¯® Áøμ¯Ö. 

9. Define an Euclidean ring.      

 ³UÎi¯ß ÁøÍ¯zøu Áøμ¯Ö. 

10. State the Division algorithm.  

 ÁSzuÀ ÁÈ•øÓø¯ GÊxP. 
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PART B — (5  5 = 25 marks) 

Answer all the questions 

11. (a) Prove that a non empty subset H of a group 
G is a subgroup of G iff 

  (i) a, bH implies that a, bH   

   (ii) aH implies  that  a-1H 

G GßÓ S»zvß H GßÓ öÁØÖPnªÀ»õu 

EmPn® EmS»©õP C¸US®. 

   (i) a, bH GÛÀ abH 

 (ii) aH GÛÀ a-1H  

  Gß£x ÷£õx©õÚ ÷uøÁ¯õÚ {£¢uøÚPÒ 

GÚ {ÖÄP. 

Or 

 (b) Prove that if G  is a finite group and aG 

then a o (G) =e  

G BÚx Kº •iÄÖ S»® ©ØÖ® aG GÛÀ            

a o (G) =e GÚ {ÖÄP. 

12. (a) Prove that N is normal subgroup of G iff   
gNg–1=N for every g  G. 

N Úx G-ß ÷|ºzv¯õÚ EmS»® GßÓõÀ gNg–

1=N   g  G GßÖ® Auß ©Öuø»²® 

Esø© GÚ {ÖÄP.  

Or 
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 (b) If N is a normal subgroup of group G show 

that  :G G/N defined by  (x)=Nx for all 

xG is a homomorphism.  

N Úx S»® G-ß ÷|ºzv¯õÚ EmS»® GÛÀ 

 :G G/N ø¯  (x)=Nx xG GÚ 

Áøμ¯UP¨£mhõÀ  ø¯ J¸ 

ö\¯À•øÓ©õÓõU ÷PõºzuÀ GÚ {ÖÄP.  

13. (a) Let Z be the centre of a group G. Then prove 

that the set of all inner automorphism on G 

is isomorphic to G/Z. 

G GßÓ S»zvß ø©¯® Z GßP. uß EÒ 

K›Úa\õºÄ GßÓ Pn•® G/Z-® C¯À ©õÓõ 

÷PõºzuÀ GÚ {ÖÄP.  

Or 

 (b)  Prove that every permutation is the product 

of its cycles.  

JÆöÁõ¸ Á›ø\©õØÓ•® Auß _ØÖPÎß 

ö£¸UPÀ £»ÚõP C¸US® GÚ {¹¤UP.  

[P.T.O.] 
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14. (a) In a ring R, prove the following  

 (i) a (–b)= (–a) b= –(ab) for ., Rba   

  (ii) Unit element is unique if it is exists. 

R-GßÓ ÁøÍ¯zvÀ RÌÁ¸ÁÚÁØøÓ {ÖÄP. 

  (i) a (–b)= (–a) b= –(ab),  a, bR 

(ii) J¸ø©z ußø© Áõ´zöuÚ {ÖÄP.  

Or 

 (b) Let R be a commutative  ring with unit 
element. If }0{  and R are the only ideals of 

R, then prove that R is a field.  

 R GßÓ ÁøÍ¯® A»S EÖ¨¦hß Ti¯ 

£›©õØÖ ÁøÍ¯ö©ßP. }0{  and R 

Gß£øÁPÒ ©mk÷© R-ß ^ºÁøÍ¯[PöÍÛÀ 

R J¸ PÍ® GÚ {ÖÄP.  

15. (a) Prove that F [x] is an integral domain.  

F[x] J¸ Gs Aμ[P® GÚ {ÖÄP.   

Or 

 (b)  State and prove Gauss lemma.  

  Põì ö»®©õøÁ GÊv {ÖÄP. 
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PART C — (3  10 = 30 marks) 
Answer any three questions.  

16. State and prove Lagrange’s theorem.  

 »Uμõg]¯ß ÷uØÓzøu TÔ {ÖÄP. 

17. State ands prove then fundamental theorem of 
group homomorphism.   

S»zvØPõÚ ö\¯À©õÓõ Ai¨£øhz ÷uØÓzøu 

GÊv {¹¤. 

18. If G is a group A(G), the set of automorphisms of G 
is also a group.  

G J¸ S»®. A(G) BÚx G-ß «x Áøμ¯ÖUP¨£k® 

AøÚzx ußÝ¸ ©õØÓ[PÎß Pn® GÛÀ, A(G) 
J¸ S»® GÚ {ÖÄP. 

19. If U and V are ideals of R. let 
U+V= VvUUVU  , . Prove that U+V is also 

an ideal of R.  

U, V Gß£Ú R ß ^ºªS Pn[PÒ GÛÀ 

U+V= VvUUVU  ,  GßÓõÀ U+V ²® R ß 

Kº ^ºªS GÚ {ÖÄP. 

20. Prove that J[i] is a Euclidean ring.  

 J(i) J¸ ³QÎi¯ß ÁøÍ¯® GÚ {ÖÄP. 
——––––––––– 


