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First Semester M.Sc. Degree (Reg./Suppl/mp.) Examinalion, October 2018
(2017 Admn. Onwards)

MATHEII4ATICS

l\,lAT 1C01 : Basic Abshact Algebra

Time :3 Hours r,,4ax l/tarks:80

PART A

Answerlour queslons from lh s paJl Each question carries 4 marks

1. Prove thai direcl producl ol abe ian gro!ps s abelan

2 Prove tlrat a group oi order 16 is nol sirnpe

3. Fin,l lhe producl of the polynomlals J(x) = 4x 5 and q(x) = 2x:- 4x + 2 n Zdlxl

4 Letq:Zft) 2,, beihehomomonhismwhereI|{1)=10 Find the kerne ofo

5. Deline p. me idea G ve an example ol a pr me idea wh ch is nol rnaximal

6. G ve an example lo showthal a lactor ring ol an iniegra domain may have
dvsors oizero.
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PAFT.B

Answer four qlestiors lrorn this pai( withoul om ttng any Un L Each question

Unit-l
- d Po pr_ar,rrhea'o.pZ, V. 'c\ct dnd siolophr. roZ r'r'o

only ii m and n are relatvely pr rne.

b) Let X be a G-set and et x € X. Then prove lhai Gxl = (G : G,).

8. a) Let G - S. be lhe group ol a I pemLlalions oi lhe sei X = {1, 2, 31.

) Then prove that X is a G-sel wilh r€specl lo the operaiion o.x = 6(x)

. ) F nd the subqroup G,

i ) F nd X" where p = (1,2 ).

b) State and prove Cauclrys theorem.
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9 a) Prove thal ev€ry grolp ol prlme power order ssolvab€

b) Prove thal no group olorder 36 is simple.

10

t4

15.

Unit-ll

a) Lel D is an inlegraldoma n and S= {(a, b)a, b € D, b I 0}. Then showlhal
the reation - derined by(a, b)- (c d)lf and onyifad= bc san equ valence

b) lt N s a noftna sLrbgroup of G and lf H is any subgrcup ot G, lhen prove
thal H v N = HN = NH. Fudher prove thal, il H s noma subgroLrp ol G, then
HN is a normalsubgro!p ol G.

a) Deline somorphic normal seres of a group G G ven an example

b) Lel H and K be sLrbgroups oi a group G and let H'and K'be normal
subgroup oi H and K,.especiivey. TheN provelhal ll'(H. K') sanormal
subqrolp or H'(H . K)

a) It G has a composuon series and N is a p rope r normal subg roup ol G, then
prove thal G has composition series conla nlng N

b) Prove thai every linl€ly generaled abelian group is lsomorphic lo a group
o't'e an z,n zn .2,.v. .v wrare n dvdF! n lo
r= l...... r l

11

[N lt t lffl[

Unil - lll

1 3. a) Slale and p rove d vlsion aLgorjlhm lor a polynomial rinq Flxl over a I led F

b) Show lhat lor p a p.irne the polynomial xp + a nZ, [x] s ffeducibletorany

a) Find a jdeals N ol2,, ln each case comprle 2,2/N.

b) Let d:B + R' be a rnq homomorphisrn and lel N be an idealof R and

N be an idealol R'

i) Prove rhal O(N)is an dealoiS(R).

ri) Prove rhar 4i(N') is an dealol R.

a) Prove that every maximal deal n cornmulalive ing wiih uniiy is a pime
ideal. Whar abouithe conve6e ? Juslily your answer

b) ll F is a {ie d, prove lhal every ideal in Flxl s pinc pal idea.


