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     PART A    (10 x 2=20) 
Answer any TEN questions. 

 
1.  Define Abelian group. 
 tiuaW ghpkhw;wk; Fyk; 
 

2. Show that each element of a group G has unique inverse in G. 
 G.vd;w cU Fyj;jpy; xt;nthU cWg;Gf;Fk; xNunahU 
   Neh;khW cWg;G cz;L vd epWTf. 
 

3.   If  is a homomorphism of G into ,then prove that  ,the  
      unit element of . 
       vd;gJ GI  nrYj;jk; nray; xg;Gik vdpy; , .d;  
  myF cWg;G vd epWTf. 
 

4. Define the Kernal of a group homomorphism. 
 xU Fyj;jpd; nray; xg;Gikapd; cl;fUit tiuaW. 
 

5. Let  G be a group and  be an automorphism of G.If  is of  
     order ,then   prove that  
 G vd;gJ xH; Fyk; kw;Wk; vd;gJ GI Gf;F nrYj;Jk;  

  ,ay;khwhf; Nfhh;j;jy; vd;f. ,  vdpy;    
    vd epWTf. 
 

6. Define even permutation 
 tiuaW ,ul;il Roy;fs;. 
 

7.   Define divison ring. 
 G+[;[pa tisak; tiuaW. 
 

8.  State the Pigeon hole principle. 
 Gwhf; $L nfhs;if vOJf. 
 

9.  If  U is an ideal of R and ,prove that . 
 R d; rPh;kk; U kw;Wk; vdpy; vd epWTf. 
 

10. Define Maximal ideal of R. 
 R.vd;w xU tisaj;jpd; kPg;ngU rPh;kj;ij tiuaW. 
 
11. State Fermat theorem. 
 ngh;kl; Njw;wj;ij vOJf. 



 

12. Define homomorphism of a ring. 
 tisaj;jpd; nray; xg;Gikia tiuaW. 
 
     PART B   (2 x 5=10) 

Answer any TWO questions. 
13. If G is a group then  a,b  G prove that  

(i)  .      
               (ii) .  
 G vd;gJ Xh; Fyk; vdpy;  a,b  G 

(i)  .      
               (ii) .  
14. If H and K are subgroups of G then prove that HK is a subgroup of  
      G if and only if HK=KH. 
 H kw;Wk; K vd;gd G d; cl;Fyq;fs; vdpy; HK vd;gJ G   
  cl;Fykhf ,Ue;jhy; kl;LNk HK=KH vd epWTf. 
 

15. Show that every permutation can be expressed as a product of  
     disjoint cycles. 
 xt;nthU thpir khw;wj;ijAk; nghJ cWg;gw;w Roy;fspd;  
   ngUf;fkhf tiuaWf;f KbAk; vdf; fhl;Lf. 
 

16. Prove that the homomorphism  of R into  is an isomorphism if  
      and only if   . 
  vd;w nray; xg;Gik Fyk; R ypUe;J  f;fhd   
   INrhkhh;gprkhf ,Ue;jhy; kl;LNk  . vd epWTf. 
  

17. Show that a field is an integral domain. 
 fsk; Xh; vz; muq;fk; vdf; fhl;Lf. 
 

18. Show that  a  G, . 
      a  G,   vd epUgp. 
 

19. Show that the intersection of two normal subgroups of G is a normal  
        subgroup of G. 
 G apd; ,U Nehpay; cl;Fyq;fspd; ntl;Lk; xU Nehpay;  
   cl;Fyk; vdf; fhz;gp. 

20.  If  are ideals of , let  then  
       prove that  is also an ideal. 
      vd;git ,d; rPh;kq;fs;   

   vdpy; vd;gJk; xU rPh;kkhFk; vd epWTf. 

 
 PART C   (2 x 10=20) 

Answer any TWO questions. 
21. Let G be the set of all  matrices  where a,b,c,d are real  

       numbers,such that ad- bc 0.Prove that G is an infinite non-abelian  
       group under multiplication. 
  ad- bc 0.vDk; epge;jid cila midj;J   

   mzpfs;   cs;s fzk; G vd;f. ,q;F a,b,c,d vd;gd  
   nka;naz;fs; mzpg;ngUf;fypd; fPo; G vd;gJ Kbtpyp  
   ghpkhw;W my;yhf Fyk; vd epWgp. 

 
22. State and prove fundamental theorem of homomorphism. 
 nray; xg;Gik mbg;gil Njw;wj;ij $wp epWTf. 
 

23. State and prove Cayley’s theorem. 
 nfa;Nyapd; Njw;wj;ij $wp epWTf. 
 

24. Prove that a finite integral domain is a field. 
 KbTs;s xt;nthU vz; muq;fKk; xU fskhFk; vd epWTf. 

 

25. Let R be a commutative ring with unit element whose only ideals are 
(0) and R itself. Prove that R is a field. 

 xh; myF cWg;G nfhz;l ghpkhw;W tisak; R vd;f. mjd; 

rPh;kk; (0) kw;Wk; R vdpy; R xU fsk; vd epWTf. 
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