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IIATHEMATICS
MAT 2C 06 : Aclvanced Abslract Algebra

PAFT A

Answerany 4 quesiions. Each quesiion canles 4 marks:

1 Arqle thar zfxl saUFD.

2. Find alllhe uniis in "':llil

rndt,l,iz' E I .J,,slivv.urc.im

Prove lhal every iinile iied has p" elemenrs for sonre pr me p and a positive

Proveihal id il. F are both sepaEble over F lhen u + l] is separable over F.

Descrbe lhe group oiihe poynomia xr l over rl. (4x4=16)

PAFT B

Answer 4 quesiions w thoLrt omlninq any U n t Each quesllon cafiies 16 marks :

Unil - |

7. a) ll D is a PlD, prove llrat every e emeni in D which is nelther zero nor a
unil nD s a producl of irreducbles.

'b) Lel D be a UFD, F be a iied ol quotienls oi D and lel r(x) . Dtxl be an
ired uc ble in DIxl w th degree oi ilx) > 0. P rove thal i(r) is iftedlcible n Flxl
also 7
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8. a) Slale ancl prove lhe Euclidean alqo thrn

b) llLustrate llie Euclidean algoilhm on Z bv compuling lhe

and 2006.

L a) Lel p be an odd pime ln z Prove ihai p = a': + s lor some degers a and b

il and only lf P = 1 (mod 4)

b) Provelhatihere existan exiension lield oi r) conlaining a zero of

f+3x'?+6x+15

Unit - ll

Provethal everytinite extension ls an algebEc enenslon

Prove llrailhe fieLd c otcompex numberc s alg€bralcally closed

Prove or disprove I A fi;ld F ls algebraicallv closed li a'd onlv it F has no

proper a gebraic extension

11. a) Prove lhal il d and 0 are conslrlclible rcalnumbers lhendpisaLso

Prove thal squaring lhe circle is imposslble

Prove thal f F is allniie lleld and n is anv posilve inleger' lhen llrere exisl

treducible polynomials ol degree n is Flxl

a) Stal€ and prcve conjugal on isomorphism theorem'
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b) D€scrlbe allaulomorphsms or rlre fierd a('E,li)

Unit_ltl

rr ai LelEbed lin Fe,ren>ono T oo€"rrtonorohrsnolronloa iooT and

ler F oe an algebrd.' losJ'e ol _ Prove lr d ha n--nber ol e\lalsro's o-
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"nto 
a subiield oi F is liniie and ndependeni ol

b) Prove lhat il F < E < K, where K is a iinite ellension ol F then

{K: Fl= {K : E}{E : Fl.
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c) Prove rhat a({A)is nota splitlins lield extension ol Q
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14. a) Prove that ev€rylinitelield ls petlecl l0

b) Give an example of an extension F < E, where E is not aseparable
extension of F. 6

15. a) Deline (iinile) nornalexlension ol afield. 2

b) Let K be atinite normalenenslon ol F and F < E < K. Prcve lhal

i) Kls a normd enenslon ol E

ii) E is a nomal exlension ol F il and only il the Galois group G(KE) is a

normal subqroup ot G(K/F).

iil) IK: El= ]G(KE)|. (3+8+3)


