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6. il(x) € A txlis irreduc be over Q, prove lhat all

PART B

Atrswer 4 questrons witho!1 o'n tt n!l a.y Un t Each

Unit - I
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PAFT - A

Answerany 4 questons Each qleston cades 4 rnarks.

l. Give an eiampe of a principa dealdohain Juslily your cia m'

2 Prove lhat f N is a mlltipljcatve norm on an lntegraldomain D, then N(u) = l
ior every uflt Lr in D.

3. Proveihal lhese ex st algebraic extensons which are nol I nite exlensio's

4. Prove lhal every I nile ied is a| alebraic extens on oi ZF lor some pime p

\ F od -onoD r"o o /'o'od ub'do O W nol 'n"'

7 Prove thal ii D is a un qle lactorizal on domaln, lhen Dtxl is

Iactorzal on damain.

8. a) Prove thal I F is a lLeld and x ard y a e ndererm.ales. lhe. F[* y]is nol

Proveihal i D ls a P D lhen any two non zero €lements a

a gcd and that any gcd oi a and b can be exp.essed as i'a
i,, !e D.

F nd alllhe !ni1s n ::,j.1 5l.

zeros ot i(x) have mullipicily
(4xa=16)

quesl,on cadc: 16 marr.s
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b)

9a)
b)

What is llq ? Prove that 1[i] is a Euc dean domain

Stale Kroneckeis lheorern. How woud yoL conslrucl an exlenson
0 contain a rool of tl-re po ynonrial x3 + 2x' + 4x + 6 ?

12



i t llll lilL llllllllK16P 0228

Unil - ll

10. a) Prove lhat if E is a I nite exlenslon of F and K is a finite extenslon oi E then

K is aiinite exlerison o' F

") 
;;;i? 1""'.'embqora("8) Arso obtarn Lal"E 'a) o]

11. a) Prove that ii o and p + o are constructbe realnumuers' tnen f! ls a so

b) Prove lhal squaring lhe c rc e is lmpossible'

c) Prove lhat i1 F is a I n te Jield and n i5 anv posilive inieger' rhen ihese is ar

nreducible poLynorniarin Flxloi degree n

I isa!o'e onold (ororp- '1-o al'dF po\p
- '"r; eeme"t.-,1'lll'ob/o lordl' l 'as_bleroo'

b) Descibe a aulomorphisms oi lhe field :

1 o(,a, "6 G 
J

ij) z,(d) where ( is the rool of x? + x + i

rJnii- lll

in the ageb,ac. osure ol-l: 10

13 a) ProvelhatiiF<Ei Fand il every altomorphisrn ol F eaving Ffxedindlc€rs

an aulomorph sm oi E then E s a splitting I eld over F

Prove thal any two algebraic closu es oi a jield are isomorPl-ric

Find lar which t niie exleisions F ol Q the ro low ng is kLre'

tF: Ol = {F r al = G(Fia)l

14 "' L..LrDed ao.F ''arr'lF o rPnsro olFano^bedli^1"'_e ono F- 
Fiou",:rrr.* "r""o6o.e F rd dorrylhI r€o"'ab'ore'l'nd
E s sepaEble over F.
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I
b)

b)

15. a)

6
10

Prove that any iinlte 
'reld 

ls perlecl

LetKbeaiinile nomdexlension ol F and

l) K is a fin le nor'ral extens on oj E.

ii) tK : El - lG(KiE) and tE : Fl = the

G(K/F)
) lhe latilce diaqram ol s!bgroups

imerrnediate lLelds of K over F

b) Prove thatlor every posilive ntegetn,
F < K such thal G(K/F) = ,,,,

LeJ E be aiield such ihatF < E<lii

number ol leit cosels ol G(KE) in

C.rl^"/F) rs the rnr'eded ail ce of
(:l+4+4)

there exsts atinile norma extension
5


