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MAT 2C 06 -Advanced Abslracl Algebra

PAFT A

Answer any lour quesuo.s Each quesiion cariies 4 marks

L Prove thar' [] s an Elclidean doma n

2 Consttu.l a fred ollolrelemenls by srrowng xr + x + 1 s irteducibe in:,[x]
3. Showthat I s.olawayspossbelo.onslructwlhslrarghtedqea.dcompass

lhe s de ol a cube rhalhas do!b e lhe volume ol orig na c!be

4 Show rhal f F is a I n re tield of characlerst c p ihe. lhe nap o. F ! F del ned

by 6"(a)= a' for a:F is a. aulomorph sm

5 Provelhallhereexislsonyaf lniquealgeb.acclosureof aled!pro somorphsm

6 I E is a l.le exteneon ot F Then prove lhat {E F} dlv.les [E: Fl (4x4=16)

PAFT B

A.swer any 4 qleslions wlholl om ll.q any lln I Each qLeslon crdes 16 marks

UNIT

a) slate and prove Krone.kers rheor€m I
b) irove thal I (n): -l(x) where::(x) slheredor,al,onalnlmbersover; 4

c) Provc thal :, {xlk r+1 >: i O = : 4

a) Prove thal I D s a UFD. lhei Dlil s a UFD 3

b) show rhal nol every uFD s r PID 3

c) Etpress 18xr 12r + 48 . il [(] as a prodlcr ol ds co.le.t w th a pr mrl ve
poiynom a 5
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L a) Prove that lor a ELcldean domaln wilh ELc dean norm v. v(1) s mi.ima
among a lv (a)lor nonrero a ED, and arso ! E D is a !nt il a.d only il.
v(u) = v(1) 6

b) Lel p ihe a. odd prde in :; Thenprovethalp=a':+b':for a. b E_i, iafd
only fp=l (modp). 10

, UNIT I

10 a) Prove lhal there exisls l n le ol p eemenls for every prme power pi a

b) Lel p be a primeand n €:' Prove that 1E and E'are lelds olorde.p" the.
E=E B

I1 a) Fi.d the degree and basis io. .1,tr5 2l and llr? - ,61 ds ".. s

b) Prove ndera (har !l!5 !tl.:t{G!tj. 4

c) Del ne agebralc closure of a lled and prove lhal. a field F is agebraca y
closed r and only f every nof conslanl polynomial i Fkl lactors ln Flxl
r.to lnear lactors T

12. a) Describe rhe qroup cl:!i, J3 r a). 4

b) LetFbearedandlel a.[]arealgebracoverF.The.povelhalF(n):F(ll)
I and o. y rl cand ll a.e conlugales over F 6

.) Let{q/i:l)belhecolleclon ot allomo.ph sms or a rieb F Then p.ove lhal lhe
set E-,ofal a eE ell llxed byevery o forie ,orms a srbr.,pld ol E 6

UNT I]
13 a) Provelhatal.leseparabeexlensio.of aled sasmpeexlensron I

b) Every ln te iied s per'iecl 8

14. a) Show thal [E : Fl = 2. rhen E s sp tti.g lield over F s

b) Show lhal I E < F. B a sp tlrng fErd ove. F.lha. €very rreducble porynomE

_ . F{xlhavn! a zero in E sp ls rn E

c) F nd the sp lt ng rie d and ls delree over : of the po ynomia (x' 2) (x' 2)
nltxl 5

I 5 a) Lel K be a I n re exte.s o. of deqree n of a I n re I e d F ol o eremenrs The.
d'D 9' 6' 'oo 8

o r.rd .oao pl

c) Lel r(x)be neducbe n Flrl The. prove lhal a zcros,n i{x) i F has same
mulrplc ly s


