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V Semester B.Sc. Degree (C.B-C.S.S- - O.B.E. Regular/Supplementary/
lmprovement) Examination. November 2023

(2019-2021 Admissions)
COFE COURSE IN MATHEMATICS

5807 MAT: Abstracl Alqebra

PAFT A

A.swer any 4 queslons Irom lhs Pad Each queslion catues 1 maft: l4x1=4)

1. Give ar example of a I n le group thal snotcyclc.

2. Fi.d the order ol lhe eeme.t 4 in Z,

3 Whal is the order ol ihe permrtaton (124)(23)i. 56 ?

t D- -F <ar a o.- lo. or o p' is 1.

5 F.d a so ul ons ol lhe eqlal.n \2 + 2t + 2 = 0 in Z.

PART B

Answer any 3 queslo.s ftom lh s Parl Each queslo. ca(ies 2 nrarks : (812=16)

6 Find rhe goup lab e ol rhe K er. 4 group. L sl a rrs subgrolps.

7. Slrow rhar cv.ry cy. c group is abe a. D scuss ls converse

8. Let S be lhe sel ot a realnlmbcrs cxcepl - l. Dctn. on S by

ar b=ar L rab Check whelher {S ') is a group o. nol.

I F id a llre ge.eralors 01Z !
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10 Fnid lhe nlmber oi eiements ilheset{6€S d(2)=5)

11. Define odd permllat on. G ve an examp e olan odd permulat on rn S,.

12. Prove lhal a group homomorphrsm O del ned on G is one to one I and only if

13. Consider'r: Z J Z,by1(m)=.,whe.er s lhe rema .der when m d v ded by n.

Show lhal r s a group homomorph sm. What is ts kerne ?

14 Show that lhe cancel al o. iaw w lh respect to mu llplical o. hold l. a .! R il
and ony 1H has.o dvisors oJ zero.

15 Showlhalcvcryled s a. inlegraldomain Disclss tsconverse.

16. Del ne chadcler st c 01 a r ng. What s the characlersl c ol thc r n9 Z! ?

PAFT C

Answer any 4 queslrons from lhrs Part Eachq!es1o.ca(es4marks (4x4=16)

1 7 Let G be a g.oup and er a be one r xed c emeFt ol G. Show tha[lre set
H = {x E G xa = ax} s a subsroup or G.

l8 Show lhal every pemutato. oi a l.ile set can be wrllen as a produc{ ol

19 LclGb.agroupoforderpq where p and q are prme nlmlrers. Srrow lhal
every proper subgroup ol2,, s cyc c

20 L.t H be a slbgroup ol a grolp G slch lhat ghg . H lor all9. Gandal
h. H. show rhargH = Hg

2l LelO G ; G' be a l]roup homomo@hism w rh keflre Hand er.. C ShoN
rhar{xr G o 1{)= b(a)): aH

2t Sho,r lha{ Lh. map o Z )Z vrlrereo(a) srlrerenander.lamoduon sd
r.g ho.no.irorph sm

23 Af eleni€nl a ol a ring F s dcmporcnlola -a showlhaladvsonrno
.o.1. rs eiaclly llvo dempole.t eeme.ls
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Answerany 2 qleslons lrom lhis Part. Each queslion ca(es 6 marks: (2x6=12)

24. Slale and prove Cavley's theorem.

25. Let H beaslbgroupoia group G. Thef show lhallhe lefl cosel mo tiplication

(aH) (bH) = abH is welFdefined ii and only il H is a nomalsubsroup oi G.

26. Show that if a finite group G has exaclly one slbgro! p H 01 a given order, ihen

H s a .o'r: sJogroLp olG.

27- showlhalthecharacleristicofan inlegraldomain mustbeoora prime nlmber'

Give examoles ol hdo non-isomorphic nngs with characteristic 4


