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SECTION A -(5x5=25 marks) 

- 

Answer any IVE questions 

Write down the composition table for G = {I,-I,i,-i} with respect to multiplication 

2. Prove that the cancellation laws hold in a group 

.8 06' $4' gore do4r0100 $10%,500. 

3. Find the cosets of 3Zin (Z,+) 
(Z,+) 3Z , SL A&be5 850/5.5150. 

4. IfG is a group and ae then prove that N(a)= {xeG:ax =a} is a subgroup of G 

G a %5 00%0 aeG e0005 G $ N(a)= {reG:ax = xa} es 600 

e26100050 12500. 

5. If f:G-Gisa homomorphism then prove that kerf is a normal subgroup of G. 

[l 2 3 4 5} (1 2 J 4 5] 6. Iff=] g=l then find fg and gf 
2 3 2 4 1 4 3 12 5 

(I 2 3 4 5} [I 2 3 4 
1l, » 24, $ls12 

7. Prove that a field has no zero devisors 

8. Prove that the intersecter of two subrings of a ring k is a subring of 

eo R l0, 00¢d 6ere 55 R s 6e080 e42/460005.0 081010-1000. 



SECTION B --(5x 10 = 50 marks) 

Answer ALL questions 

9. (a) If G is a group and a,beQ then prove that the equations ax =b and ya=b have a 
unique solution. 

Gas A 000 a,be@ eo0, ax =b 8o0 ye b bo&ere5 Dgs 4 
d0¢d00 1500. 

Or 

(b) Show that n"roots of units form an abelian group under multiplication 

1 ls, nS ree 20 /6as 8&06 4s es D05005% %50 e/01000.0 
086o0. 

10, (a) State and prove Lagrange's theorem 

rod Dao605 15100-0, 061D0110. 

Or 

(b) Prove that a finite non empty complex H of a group G is a subgroup of G iff 
ab&Ha.be 

%5 G H s 34g66 200, 4200 sreodd, e2#g$ $ D010505 

abeHVabeH 6'9OS. 

11. (a) State and prove fundamental theorem of Homomorphism on groups. 

Or 

(b) Prove that a subgroup H of a group G is a normal subgroup of G if and only if every 
left coset of H in G is a right coset of H in G 

G e ,56', 4%% H ebeo» A% e500$ eg$ 0g 
005 G H 6108, (0 2it 020/0 G ' H 61, $0 350 en 
08o10. 

12. (a) State and prove Cayley's theorem. 

sboer9 56-0, 2.515. 

Or 

(b) Find the generators of the cyclic group ({1,2,3,4,5,6},X,) 

(01,2,3,4,5,6},X,)e5 25&051 50121110055 es5 ese 85/50500. 
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13. (a) Define Boolean ring. If R is a Boolean ring then prove that 
() a+ae0 vae 
(ii) a+be0=a=b 
(iii) R is a commutative under multiplication 

er0015 e015500550 00g00l550. 0050.5 06 R ' 

(i) a+a0 vae 
(ii) q+be0=a=b 

(ii) /es 4 R D0506550 00 061101050. 

Or 
(b) Prove that the characteristic of an integral domain is either a prime or zero. 
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