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MATHE]VATICS
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PART A

Answer any lour qlesUons f.om this Pan. Each qLreston caries 4 marks.

1 Delne UFD and grve an erample of a UFD

2 Prove lhal every ELc dear domain s a PlO.

3. F nd rhe desree and a bas6 ior r(./t, !5 v/is)ds {:.
4. Define prim trve nrh rool of unily. F nd the number ol 18rh roots ol Ln ry in

cr (9,

5. Find rhe degree over Qollhe spining iied over !ot (x'? 2) (x'? 3)in!txl
6. i E is alinte extensonof F,showthat{E : F) dvides IE : Fl (4x4=16)

PART - B

A.swer any fou. queslions,rom lhs Parl witholt omring any Unit Each
quesiion cades 16 rnarks

7 a) lf D is a UFD. prove lhal prodlct 01 lwo prim ive poynomia s n Dtxl is
agarn prim uve. 6

b) ll D is a UFD. prove that Dlxl rs a UFD 10

8 a) Slale and prove Elc dea. A gorihm j2
b) Complte lhe qcd ol 22471 and 3266 .t
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L a) Lel F be a i eld and lel l(x) be a non constant po ynom al in Ftxl Prove
thalihereexistanextensonIe1dEoiFandandE E such thal l(d) = 0 11

b) Prove rhat lher€ exsts a fleld of 27 e emenls. 5

Unit - ll

10. Prove thal every ileld F has an agebralc cosure F

I1 a) Stale and prove Fundamenla theorem oi a gebra 5

or Pro.erd r , t , /'l 7

c) Lel E be a ilnile exlensio. of degree n over a lnile red F. 1 F has q

elemenls. prove that E has qi e emenis. 4

12 a) Prove lhat doublnq the cube $ lmpossibe. 6

b) Show that lhe set ol a aliomo.ph sms of a t eld E is a group under luncl on
compos lon 4

c) Lel F be a tin te fie d ot characterstrc p. Prove thal oo F ) F delined by

o ,": -u tor - L "n d- orno D' 5n dnd r 6

lrnit lll

13. Slate and prove somorphism extenson theorem

14. a) lr E < F is a sprill ng field over F. prove lhai every rredlcib e poynom a
. Flxlhav ng zero in E spits i E s

b) ll E s a r.ile extenson or F. p.ov€+hal E,s separable ove. F f and o. y
il each ( n E s separabe over F. 6

. tnar r.eorde,oi , t:/ t: J s

15. a) Lel E be a f nile le d of order p"

.i) Show lhat ihe Frobe. us allomo rph sm. oo has order n 4

tr D-o, - tro , no ,.t-,r...1oodd-,tLqn-ar'o 3

b) Lel K be a i nite norma exlens o. of a f eld F. wth Galos grolp G(KF)
For a lied E, where F E:K el i(E) be thc subgrolp 01 G(l(F) eav,ng
Elxed. Prove that i ls a one to o.e map ollhe s€l ol a lslch nle.med ale
reds E o.lolhe sel or allslbqrolps olG(l(F). I

(4x16=64)


