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

First Semester M.Sc, Degree(Regula4 Examination, October 2017
(20l7Admisslon)

II4ATHEI\4ATICS
MAT1C0l : Basic Abstracl Algebra

Time i3 Hours l,4ax. [4a s:80

PART A

Answerfour quesiions from lhis Pan. Each question carries 4 marks.

1 . Lel R be a liniie commulal ve ng with unily. Show that every pime ideal is

2. Find the produci ol lhe polynomiais r(x) = 4x - 5 and S(x) = 2a2 - 4t + 2 in

zslx)

3. Showlhat asubgroup o1a grcup G havjng index 2 is a normalsubgroup otG.

4. ls{(2,1),(3,1))abasisforZxZ ? Prove your assertion.

5. Prove thai no group of order20 is simple.

6. ls b: Zj2 + z.be a homomorph sm such rhar d(1)= 2. Find Ker (t).

PAFIT _ B

Answer lour questions lrom this Partwithout omitiing any Unit. Each question

Unlt-l

7. a) Deline group action. Lel X be a G-sel and let x€X. Then prove that
lcx = (G:Gr).

b) Prove that direci producl o1 abelian qroups is abelian.
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8.

11 a)

b)

b)

12 a)

a) Showihal every grolp oi order255 scyclic'

b) Find all abeLian groups (up io isornorphisrn) ol or'ler 23 x 3 x 52'

a) State and prove Cauchv s Theorern lor groups

b) ll m clivides lhe orcler ol a I nlie abeLian group, lhen prove llrat G has a

s!bgroup oi order rn

Unit - lt

a) LeiDbe an inlegraldomain andletS ={(a b)a, b € D, b + 0l Showlhatlhe
r.,u.n on S denneclbv (a. b) - (c, d) iiandonlvilad=bcisaneq!valenc€
relalion.

h) Lei F be lhe collection ol eq! valence c asses oi the equivalence relal on on

S ,a. b, " o D, b Or' D - dn rn eora ooaorn oelned o

,J. b .rc d, l ono o'r rl "d b ro rr' orldnd ' o' 'F pro/a lLe

io"ifo"s tti, rrllr lt" d)l=I(ad+bc bd)landt(a b)lt(c d)l = t(ac, bd)l are

a weLl deilned operation on F

Let H be a slbgroup ol G and et N be a nornralsubgroup ol G Then prcve

ihaiHN/N:l-l/(H.N).

Siale Sclrreier theorem Explain wilh an exarnpe'

Let G r O be a fiee abelian group wilh alinile basis Then prove thal every

basls oi G is finile and all bases of G have the same number oi elernents

Showthal a iree abellan grolp conla ns no nonzero elemenls ol l nlte order

Unit- Ill

r3. a) Slale Elsenstein crile on and prove lhal lhe poLvnornla

g,(x) = xe I + xp 

".. 
+ x+ 1 s lrreducib e over Q ior anv pdme p

b) L d:F+R'bearlnghomornorphismand et N be an idea ol B and N'

Prove thal S(N) is an idea ol O(R)

Pmve ihat li r(N1 is an idea ol R

Givean example olan dealNsuchthal O(N) need notbe an idealol R'
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14. a) Prove that an ideal (p(x)) + {o} ol FIxl is maximal ii and onlv ii p(x) is

b) i) Show lhai a factor ring of a lield is eilher the tivial dng of one elemenl or

is isomorchic to the field.

li) Showlhat il R is ing with unity and N is an idealslch that N + R, then

FYN is ng with unity.

15. a) lt G is a iinite suboroup of the muliiplicalive group (F', ) ol a iield F then

prcve that G is cyclic.

b) Prove lhal il F is a field, every proper non tdvial p me ideal of Flxl is maximal.


