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PART-A
Answer any Four quesiions lrom this part. Each queslion carres 4 marks

1. Prove that every idealof Z is princlpal.

2. Glve add rion and nrutip icaton lables ofthe I ng 22l82
3. Find all abellan Sroups up 10 ol order 16.

4. Find the ascendlng cenlral series ol D..

5. Let ,r be a G-sel. Then prove thai Gr= {s c G s'=t} ls a subgroup ofG

6. Flnd the Sylow 3 subgrolps of Z j.
PART. B

Answer Four questions from thls pan wilhoutom tting any unil. Each queslion

carr es 16 nrarks.
UNIT- I

7. a) Deline decomposable grolp. Prove thai the finite ndecomposabe
abelian grolps are exactly lhe cyclic groups wlth order a power oJ a

b) Slale and prove Cauchy's Theorem.

8. a) Lel X be a G-sel. For each geG, prove that the lunclion 6x X+I
def neclby orfrr-!4 is a permuiallon of X. Hence prove ihal lhe map

0 c >sf delnedby.ifs)=o3 is a homomoFhlsm

b) For a prime p, prove thai everygroup G oi orderp'zis abelian.
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a)

b)

Lel G be a group conla ning normal subgroups H and K such thal

H 
^ 

K = {e } aft H v K = G. Then prove thal G is isomorphic to H x K

Prove ihat no group ol order 48ls slmple.

12.

UNIT.II

10. a) Lel F be the lield ol quotieni ol an lnteg.al domain D Then prove

thal lhe map , DJ|dellned by (a)=l(a,1)lisan somorphlsm ol D

wlth a subring of F.

b) Slaie and prove second somorphism theorem ln group theory'

a) LerKand Lbe norma subgroupotGwllh KvL= G,antt K.\L={e}
S awthal G / K=LandG/L.K

b) ll G lras a composll on series and N is a proper norma subgroup of G,

then prove thatlhere exists a composilion series conlalnlng N Givean
example ol a composiuon seies.

a) Lel G be a ionzero free abe ian group wllh a linile basis. Then prove

thal every basisofG ls fin te and al bas s have same n umber oi elemenls

b) Showlhal a tree abelian group conlains no nonzero elements olJinite

uNtT- t

a) f G be a fif ie subsroup ol lhe rnu liplicaiive group (a-.)oi a fie d F

I an p ove tlar G :s./Lli
b) Slale and prove Elsenslein Crilerion.

14. a) The poynomla X!+4 can be {aclored into inear laclors in 2,1'7
F nd th s faclorizalion.

b) Slate and Prove lhe evalualion homomorphlsm lheorem iorfield lheory'

15. a) Lei B be a commuta|ve .ing wllh unily. Then prove thal if M is a maxlmal
idealol B iiand on y ll FV^rl s aJield.

b) ll F is alield, p.ove lhatevery non tdvialpime ideaiin Flxlls principal.


