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MATIiEMATtcS
lvlATlc0l : Basic Abstract Algebra

PAFT A

Answe.lour quesl o.s lrom th s Pad Each queston caiies iour marks

1 Prove or d sprove lhe g,oup r-r r ,-ris cyclLc

2 Ler X be a G sel Prove thalG! !s a subgrolp olG forFa.h t ' X

3 Prole thal no group or order 30 rs simPe

4 s (2 1) 14 lria bars ror : : : t Piove yoor assemo.

5 WrileallDolynoma5oldeqree(3in,,kl Frow ma.y ol lhem are rcdLcrb e

6 Prove lhal lhe p" .ycotomrc poy.omia is nreducbe over j lo. r.y or me p

PART B

answer4quesronslronrlhrs P.rlwlhollomllr.ganvU.l Eachqueslonca(es

_ Unit-l

7 a) Piov! thal ihe !o!p -r is.yc.a..l s,somorph.lo .lrnilo'yf
m a.d. ara r:.rv.Lt Prme

' b) I m s a r.t!ar: ie. nr.lcr lha. Drove lhal every.b." an grouo ororder m

c) Wr 1.1lrt,: r. !ro!P; or oid.r 32
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3 a) Lel X be a G.sel and x:X Prove Ihal lci = (G : G.) Also show lhat l,lG
ls fi.ile.lhe.lGr is a divlsor oi lG.

b) Lel X be a G-sel and Yq X a.d Gy = (g :G gy = y lor all y 
= 

Y) Show lhal
Cy s a subgroup ot C

9 a) Slale and prove Flrsl Sylow lheorem
b) Prove lhar every group ol order p,iwhere p saprime. s abe ran

Unii ll

10. Prove lhat a.y lnlegral domain D can be enlarged lo a I eld F such lhal every
elemenl ot F can be expressed as a quolie.l ol lwo elements of D

11 a) Prove lhat lwo subnorma (or.ormal) series or a grolp G have isomorph c

b) W.le al composil o. se.es oi I,s.

12 a) LelG : {0lbe a rree abe an group v/lh rnle bass Prove lhal every bases
of G s linire and a lbaes of G have lhe same numbe. of elemenG

b) Show lhal I !nder addlion is.ol a trce abeia. group

Unit lll
13 a) Lel F be a slbred ol a led E a.d o be a.y eemem Dl E Prolc lrrar rhe

mapo, Fkl -E deir.cdbyQo(a0+a,r+ +air')=ao+a.r +a-or
s a homomorph sm and $,,F rs lhe rdentily map

b) Provelhal every nonzeropoynoma r(x): Flxl ol deqree ncan have almosl
. zeros n a led F

l4 a) Slale a.d prove E,sensle n C.leron

b) Lel0 be. h.momorDh'sm of a rfg R w lh un ty onlo a nonzero..q R' Lel
! be a u.r n I Proverhald(!) s:so a !.r . R

l5 a) Lel F be r.o'nn\rr.r,!e r.q !v'lh lfrry Prove Ihar M rs a nrrx,ma dea ol
. R ,l a.d ..ry I B,M s a I'erd

b) lrF srr.d or.v.rh.lee.ry dea !.F(x) spr.c'pal


