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COBE COURSE IN II,IATHEMATICS
5B06MAT : Abstract Algebra

SECT]ON _A

Answer all lhe quesl ons each question caff es 1 malk :

1. On Z', defire , by lettins a a b = ab Find (2 * 2)r 3.

2. Whal is lhe order ol dihedralgroup D. ?

3. LetG be a sroup and etg:c rc by O (g) =g'.lsOa homomorphism?

4 Find lhe nLrmber oizero djvisors otlhe ring 26 {4:1=a)

6l
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SECTION B

Answerany eight questionseach qLresiion carrles 2 marks

5. Slale and prcve lhe letr cancellaton law ol groups

6. Find the remainder when -61 is divided by 7.

(1 23a"€,\ (1
/ cono-,e d whorco 3 a562.] dnd -15

/1 2 3 4 5 6 7 Al8 ErorAs( l.e op nula lor " "r^ , .rl
dnd tancooc rons.

9. Wnte al the eii cosers oi4z oi Z
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10 Prove ihat a group homomorphism li:G + G' s on€to-one map i and on y ii
Ker (g) = {el

I1 Find ihe order oi 5 + /4) in 2,,(4).

1 2 Lel F be a ring w lh additive denl ty 0 Show rhat ( a) ( b) = ab, tor any a b E F

1 3. Define characler stic ol a .ng and give an exampte of a r ng w th

14. Frrd allsourons ol2, = 6 (mod 1). (8x2=16)

SECTION. C

Answerany tour questions each queslon carries 4 marks:

15. Prove thal subgroup or a cyc c group is cyc c

16. Showlhat ev€ry permulaiion on a finile sel s a producl ot disjo nt cyc es

17. Slate and prove Lagranges theorem.

18. Show lhal a subgroup H of c s a nonralslbgrolp iiand onty il ghg . H
ioraligeGandhEH

19 Prove lhat every fleld s an nlegral doma n.

20. lf a. z and p is a prirne rot div ding a Show ltrat p divides a!, j (4x4=16)

't L ttQN D

Answer any two q!estions each qlestion carries 6 marks:

21. Let G be a cyclic group wiih n eements and generated by a. Lel b G c and et
b = a,. Prove lhat b generates a cycrc slbgroup H of c conla ning n/d etemenls

22. Prove thal every group is isomorph c 10 a group ol pe.mulal on.

23 Slale and prove th€ lundamenla hornomorphism theorenr

. 24. Letmbeapostive ntegerand ela,b - Z h. Let d be rhe gcd ot a ard b prove
lhatthe eqLralion ax = b has a sorllion n z_ i and onry ii d d vides b. (2x6=12)


