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II]lATHEIMATICS
llAT1C01 : Basic Abstract Alqebra

PART A

A.swerany lour questions irod lhs Parl Each queslion caries 4 marks

1. Lisr lhe eements oi 
'':2 

r;,r4 Find the order oieach the eleme.rs

2. Let X be a G sel For xr, x2. X el \ - x2 ll and on y I Ihere erisls g. G slch
thal gxr = x, Prove thal - is an eqL va e.ce re allon on X

3 Lel N be a no.ma slbgroup ofG and H be any subgroup ol G. Prove thal
H vN =HN = NH.

4 Le1 H' H and ( be subgroups ol G with H' normal i. H. Show that H' .r K s

5. Let J(x)= 2N': + 3x + 4, glx) = 3x, + 2x + 3 i. z6[x] Fi.d i(x)+ g{x)-and r(x)g(x)

6 Lel Fl be a rrg wilh unity 1 Prove lhal the map 0 :,1 + F gvef by o(n) = n.1
lor n e liis a homomorphlsm oi Z inlo F.

PABT ' B

Answer any lour qleslons lrom this Parl wlhoul omtl n! any Uf L Each qLeslio.

_ Unit I

L. o6oro p o' o. ' " " . b. 11,
derne (aj + .a,j){br,b, . bi)lobelheeeoent(a,br.a2b2 a,b,)

""' " ll ' rd, , oD 'o'o
b) Slale F!.camenrar lhcorcm ol l nrey qencrate.l Abe .n ltorps
c) Frnd a ab. ian groups ol order 16 up lo isomorphrsm
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1s a)

Provethalthegroupzmxziis somorphcloZmn f and only i1 m and n are

Lel X bea G seta.d letx€ G Prove lhat Gx = (G Gx) Also ii G is tinile,
show lhat lcr is a dlvsorol G

State and p.ove Fnsi Sy ow iheorem

Prove thal no grolp ol order 96 s s mpe.b)

Unit - ll

10 Prove that any nleg rai doma n D can be embedded in a i erd F such lhal every
eemenl 01F can be erpressed as a qlollent oflwo eemenls ol D

I l. a) Slale a.d prove Third isomorphlsm theorem.

b) Deine lree Abeian group- Provethal Z ls noliree Abe an.

c) LetG:i0) be afree abe anlroupwthafinitebass Provelhaleverybasis
olGislnleand a bases ol G haveihe same nlmberol eemenls

State and prove Schre er theorem12

I]
Unit - lll

Stare and prove division ago.lhm lor Flxl.

''.a.., o' r4o.. drd ellor'",r'J)r ,, a ,l

Lel r(x) . F{xl and 1€l r(x) be or degree 2 or 3 Prove ihal r(x) is reducbe
over F t and ony if it has a zero in F

Slale a.d p.ove E scnsle n crle on lor nred!. b ily.

Prove thar 25xs 9x4 3x2 l2 is recllcibe over ll

i"t n = in. r','?i" r,. -zl and rer F,consisls or a

lo,m to a.b€ _ ShowlhaiF sdsLbrnqoj

o, [r12(:]) Arso show lhal d:R ) F',whereola+

Lel R be a commutatve rnq wth !nty Prove lhal M
R I and o. y il F/M s a field

b,i2 J=


