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CORE COURSE IN MATHEMATICS

5806 I\IAT : Abstracl Algebra

SECT ON ' A

Atlthe tirst 4 quesllons are compulsory. They carry 1 rnark each : (4x1=4)

I How many binary operationscan be deined on a setconianing n elements ?

2. Flnd ihe n!rnber or elernenls in rhe sel {o€ Sb o12)= 5}

3. Slate True or False Every iactor g rolp of a finle group s I nlte.

4 Wrire a ihe units in Zx Z.

SECT ON _ B

Answer any 8 qlestonslrom among theqlestons5lo 14. These quesllons carry
2 ma s each : (8x2=16)

5. Showihal ii G is a I nile group wlih ldentiiy e and an even number ol elemenls,
lnen here s an eemenr a

6. Show thal lhe len and rlghl cancelailon laws hod ln a glo'rp.

11 2 3 4 5\
/ co-p-reA d on ahorpd , is,panurdlo or

S = {i 2, 3,4.51.

8 ls the converse oi Langranqes theorem l.ue ? Jusliiy yo!r answer'

9. F nd alllhe cosels ol lhe slbgroup 42 ol Z.
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1 o Let G be a sroup q € G and Se : G r G be lhe iuncllon '|q {x) = sx vx ' G

I r1o dlr g ! G .-Lh lLdl d9 s a horomoro' sn

11 Showlhailhe kemelol a homomorphism from a grclp G inloa qroup G' is a

norrnal sLrborouP ol G

12. Find lhe oder of the iacior group 26/< 3 >.

13. Lel R be a commuialive ring wilh characterislic 4. Compule and simplily

(a+ b)4lor a,b€ F

14. Find allihe unils ol Z1a.

SECTLON C

Answer any 4 questions frorn among the quesllons 15 1o 20 These quesiions carry

4 marks each. (4xa=16)

1 5. Show lhal a grcup wilh no proper non i viaL subg roups is cvc lc

16. Prove lhal a group G is abellan il and on v ll (ab)'? = a2b2 lor a I a'b € G'

1 7. Find lhe left reg! ar represenlaijon ot lhe group glven in ihe iollowing lab e :

b

1A SuoooreI alGa4oG areq'o ps s'ln 
'oerlil€s 

e and e eqoeclNe'v l' G

a_dH C,asLbqro-p lo G G is a -ol o'roro-isn the poverdr

r o(e)- e

rD a(a 1j=a1a1 I ana

lii) OlHl s a slbsroup ol G

19. Show thal ln a ring R, ll ;2 = ava € R, then F is a commutallve ring

20. Fnd a solullons otihe congrue.ce 15x=27(rnod18)
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SECTION - D
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Answer any 2 quesllons trom among the questions2l to 24 These quesiions carry

6 marks each l2x6=12\

2t Leic = <a > be acycllcgroupoln elernenls, b=asand d =gcd(s, n). Show

lhai < as > has n/d e emenls Also show lhat < ar > = < as > iii

scd(t, n)= scd (s, n).

22. State and prove Cayley's lheorern

23. Let H be a subgroup oi a group G Show lhal the Lell coset mulliplicalion (aH)

(bH) = (ab) H is well defined if H ls a normal slbgrcup of G Also slrow lhal

G/H is a group when H is normaL in G.

24. a) Show that in the ing zn, ihe dlvsols of zero are lhose non'zero elemenls' 
lhat are noi rcLallvely piime lo n 3

b) Show ihal everyfinite inlegraldomain js alield Deducellral Zp is alield
when p is prirne. (2+1)


