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EXAMINATION AT THE END OF SEMESTER- II PART II MATHEMATICS 

ABSTRACT ALGEBRA 
TIME Three hours 

Maximum: 60 Marks 
Section-1 

Answer any FIVE of the following questions. Each question carries 04 mark. 
(5 x 4 20 M) 

1. Show that Set Q' of all positive rational numbers forms an abelian group under the 
ab composition defined by o such that aob = 
3 

2. Show that a group G is abelian iff (ab)2 = a*b2. 

(wIS» G SDDo.5 SSrSw ssod` eSISa STSS JdbSD 93 rbo% (ab)2 = a?b2.) 

3. IfH is a subgroup of a group G then prove H* =H. 

(H G�s, iarv wawsH-1 =H esd därdoao@) 
4. Prove that if H and K are two subgroups of a group G then HnK is also a subgroup of G. 

5. IfM,N are normal subgroups of G then show that MN is also a normal subgroup of G. 

(M,N e G usz wDeoo diSrIw eavS MN `S 6IÖSDS`w e arsoô.aro edeo 

6. 1fG is a group and geG then prove that the normalizer N(a) ofa in G is a subgroup of G. 

(a 2 vw ae Geavs G S a hus, oEa8 (a), Gs söaáriv eð döod ) 

7. Prove that every homomorphic image of an abelian group is abelian. 

(PT 



8. It is a homomorphism from a group G into a group G then prove that Kerf is a normal 

subgroup of G 

aroso8) 

9. Iff= (123458 76).g =(4156732 8) arc cyclic permutations, show that (f9)= 

f=(12345876),g= (4 1 567328) S56blgoes o 

10. Express the permutation (G4339) as the product of disjoint cycles. 

(C54312) SiwS Jai»a SSoe eyor o'dvSD.) 

Section I 
Answer any FIVE(05) of the following questions 
Each question carries 08 Marks. (5 x8= 40 M) 

11 

(a) ifG=Q-{ 1} and * is defined on G as a*b=a+b-ab then show that (G,) is an abelian 

group. 

(G-Q-11}, *** sa*b=a+b-ab raös (G,) JDÐoss5 3swSS» wd ̀ oa. 

OR 

(6) Show that nth roots of unity form an abelian group under multiplication. 

12 
(a) Prove that a finite nonempty complex H ofa group G a subgroup of G iff a, b eH ab e 

OR a,b eH ab e H. es Ddrbo$od.) 

(b) State and prove Lagrange's theorem on finite groups.( 38bs Sároa 3horo2 
grossvoOr3osw. ) 

(PTO) 



13. 

(a) If H is a subgroup of G and N is a normal subgroup of G then Prove that i) HON is a Normal subgroup of H. (i) Nis a Normal subgroup of HN. 
(H OG S0 dSr», N G & seom a333rS) 9ond3 

(i) HNN eo H SD es)ooe srsri. 
(i) N eA HN `v eooo adóÁr33 ») 0rboiin.) 

OR 

(b) If G is a group then Prove the centre Z of G is a normal subgroup of G. 

14 
(a) Prove that If N is a normal subgroup of a group G then there exists an epimorphism f from G onto G/N such that Kerf = N. 

(N O SSSwG s; eseoa aöSVIAD esows Kerf = N sobety, f:G » 

OR 

(b).State and Prove fundamental theorem of Homomorphism groups. 

I5 
(a)Prove that the set 4, of all even permutations on n symbols is a normal subgroup of 

the permutation group S, of n symbols and o(4,) = (n!). 

OR o(A,) =(n!) Ddrbosoa. ) 

(b).State and prove cayley's theorem.(3au85 Bgoe) o Ndrboáw. ) 
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SECTION-A 
Answer any FlVE of the following questions 420 M 

Prove that in a group 6, inverne of any element is unique. Prove that the set Z of nll integers form an abelian group w.r.to the operatios defined by a b= a + b + 2, for nll a, b¬Z. 
Prove that a necessary and sufficient condition for a non empty subset of a group G o be a 

subgroup of G is that HH= H. 
4. 1f a, b are any two elements of a group (G,.) and H any subgroup of G, then prove that Ha = Hb ab-leH. 
5. If N, M are normal subgroups of G, then prove that NM is also a normal subgroup of G. 6. Iff is a homomorphism of a group G into a group G', then prove that the kernel of f is a 

normal subgroup of G. 

3 

7. Examinc whether the following permutation 1s even or odd3 245671: 8. Prove that every cyclic group is an abclian group. 
9. Prove that a field has no zero divisors. 
10. Prove that the intersection of two ideals of a ring R is an ideal of R. 

SECTION-B 

Answer ALL questions. Each question carries 8 marks 5x8 40 M 

11. a) Prove that a finite semi group (G,.) satisfying the cancellation laws is a group. 
(OR) 

b) Prove that the nt roots of unity under multiplication form a finite group. 

12. a) Prove that a non cmpty complex H of a group G is a subgroup of G if( ija e H, bH 
ab E H and (ii) a e H a1 ¬ H. 

(OR) 
b) State and prove Lagrange's theorem. 

13. a) If H is a subgroup of G and N is a normal subgroup of G, then prove that (i) HON isa 
normal subgroup of H and (ii) N is a normal subgroup of HN. 

(OR) 
b) Prove that every homomorphic image of a group G is isomorphic to some quotient group 
of G. 

14. a) Let S, be a symmetric group of n symbols and let A,n be the group of even permutations. 

Then show that A, is normal in Sy and O(A,) =n!. 

(OR) 
b) If p is a prime number then prove that every group of order p is a cyclic group. 

15. a) Define an Integral domain and field. Prove that every finite Integral domain is a field. 

(OR) 
b) Define principal ideal ring. Prove that Z is a principal ideal ring 
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hourn 

Marimm Mark 
SECTION A Answer any FIVF questions. 

Show that a Group G s abellan iff (ab)' - a'h Va,he ( S »G& (ab)'-a'b' Va,he Grwári wi4,4 sri bsinbn G DDas riá» ársoa. ? 

1 

2 Prove that in a Group, Inverse of any element is untque. 

Show that Intersection of two Sub Groups ofa group is also a Sub group. ? 

3. 

h.? 

Let H be a Sub Group of a Group G and a,beG then Ha = Hb iff abeH. a,b e sárrá» Go' soror, G wE, ds sárrsoo H oood Ha= Hb Fss es4gs sog3 Oaáos ab eHed irsos. ? 

5. Show that every Sub Group of an abellan Group is normal. 

IfG is a Group and H is a Sub group of Index 2 in G, then prove that H is a normal Sub Group of G. ? 
SoS Ge Hoo, árD6 2 eaws Go edoo disásssd drsod. 

6. 

Let G, Gi be two groups with identity elements e and et respectively. If f:G->G isa 
homomorphis1n, then () Se)=e.0) S(a")=f(a)vaeG. 
G,GI e Sri ásoasw G,Gios s6s saroskvw e aood e, f:G >G' 

7. 

2 

ssopsé eows ) Ste) =e. (i) sta')=(f(a)yVa e Geð drsod. ? 

If f is a homomorphism from a Group G into a Group Gi then prove that Kerfis a normal sub group of G. 2 
fessa Ssrrá» G aood G 6o sbdrss» eaws G& Kerf 

8. 

1 2 3 4 56 7 8) 
3 7 1 4:8 2 6 5) 

as the product of disjoint cycles. 9. Express the permutation 

(1 2 3 4 5 6 7 8 

3 71 4 8 2 6 s Sss SÁn sEro ogor Fawi. 2 

10. Prove that every cyclic group is abelian. 

(PT-0) 



SECTION-Answer any FIVE(05) of the following questions 

Each question carries 08 Marks. 58 40 M 

(a) If GQ-{1} and is defined on G as ab=a+b-ab then show that (G,*)is an abelian 

group. 

(-0-11), asaeb=a+b-ab móst (G) JDDah 3áras» esð ira3o 

OR 

b) Show that nth roots of unity form an abelian group under multiplication. 

12 
(a)Prove that a finite nonempty complex H of a group G a subgroup of G iff a, b eH= ab e 

a,b eH ab e H. eD»Dosod) OR 

State and prove Lagrange's theorem on finite groups. ( 30Ds SÁrsoa» TKoo@k 

osávodidrdoso. ) 
13. 

(e) If H is a subgroup of G and N is a normal subgroup ofG then Prove that 

() HON is a Normal subgroup of H. 

(i) Nis a Normal subgroup of HN 
(HTaG ̀ aSsirs, N SSG Deoa d$8vi evs 

i) HANa H ̀) wDoo» d3öá . 

OR 

(6) IFG is a group then Prove the centre Z of G is a nomal subgroup of G. 

14. 

(a) Prove that IfN is a normal subgroup of a group G then there exists an epimorphism f from G 

onto G/N such that Keryf = N. 

OR 

b).State and Prove fundamental theorem of Homomorphism groups. 

s:xo6ss sare dgosvoddrdosv) 

15. 

(aProve that the set A, of all even permutations onn symbols is a normal subgroup of 

the permutation group S, of n symbols and o(4,) = 

A) a) edrdosod. ) OR 

(b).State and prove cayley's theorem.Gowok bgoai) od drdoiw. ) 
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