
l lfll lfl |[t l

Reg. No. : .............................--.

Name : ..................-.......-............

K16U 1716

V Semester B.Sc. Degree (CBCSS - 2014 Admn. - Regular)
Examinalion, November 2016

CORE COURSE IN MATHEMATICS
5806 MAT i Abslracl Alqebra

?

SECTION A

Answerallthe queslions. Each questjon carlesone mark.

1 . How many generators are there for the cyclic group Z under addiuon

/1 23456\
2. wir^ rhe oe'ru.a. on I h F ) a l l rscorooLclo!oisjo-rc

3. Flnd the order ofthe faclor qroup 264 3).

4. Whai are lhe unlts in 24?

SECTION B

Answerany 8 questions. Each queslion carriestwo marks.

5. Prove that every cyclic group is abelian.

6. Show thai a group with no proper n ontrivial subgroup is cyctic.

7. Find all orbils of lhe permulal on 6IZ+Z where o(n)= n + 2.

8. Show thai Sn ihe symmetic grbup on n tettels is nonabelian 1or n > 3.

9. Flrd lhe padition of the group Zb into cosets oflhe subgroup H = {0,3}.

10. Find Ker (0) and $ (2s) iorlhe hornomorphism .| i + Z? such rhal o(1 ) = 4.
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1r Show lhal ll a iinite group G has exaclty one su bgroup H oi a given order then H
s a normals!bqroup ofG.

12. Show that the r ngs 2Z a.d 3:,r are not tsomo.phic.

13 Slrow lhat the cancellation laws hold n a rlng F ti and on y f R has no divisors
ol0

I .1. Show that the characterisi c oi an integrat domain .nusr be e ther 0 or a prime p.
(8x2=16)

SECT]ON _C

Answerany 4 questions. Each q!esrion carr esfour marks.

15 Lel S = n\- 1 I Del ne, on S by a, b = a + b + ab Show thar ( S,,) s a group

r6. Siale and prove Lagrange s lheorem Deducerhateverygrolpotprmeorderis
'"1

1 7. Show ihal ihe collect on oi a I even permlraiions oi n : 2 teiters iorms a slbqroup
olorder nl/2 of the symmetric group Sn

r8. Lel d beahomomophismoiagroupc nlo a group c'. prove lhe lo owjng

a) lf H is asubqroup oic rhen d [H] s a subgrolp ot c'

b) lf K is a sLrbgrolp ot G' then d r [K'] s a slbgroup oi c.

19. Describe all ring homomorphisms oJ z x z inlo z
20. Show lhaiihe set Gn oi nonzero e ements oi zn thar are not 0 d visioG torms a

g.oup under mulliplicalion mod! on {4x4:16)

SECTION.D

Answerany 2 quesuons. Each question caffies six marks

21. Lel G be acycric group wilh generatora. /fthe orderof c is inlfiie, show lhat c
is isomoQhic to (2, +). Fudtrer, f c has iinite order n, then show lhat c is
isomorphic to (zn, +n).

22. Show that every group is isomorphic io a group ot permuiations.
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23. a) lf li : G ) G' is a group honomophism showlhal Ker (0) is a normal
subqrouP ofG.

b) Show thai lhere arc no nontivial homomorphism 4 : Z i 2 -+ Z s.

c) Delermine the order of lhe element 26 + (1 2) in Z 60(1 2).

24. Let B be a ring that coniains at leasl iwo elements. Suppose for each nonzero
a€B,lhere exisis a unique b€R such lhat aba = a.

a) Showlhat R has no divisorc ot 0.

b) Showthatbab=b.

c) Showthal R has unily.

d) Showlhal Flsadivision ng. (2x6:12)


