
 

Apr14 Field extensions simple algebraic

The quarticquests on HW2 was challenging
















































































o.Raap_ We say KCL simple primitive

Let K be a field
Let fly CKCB irred pay

if 82 EL with Kk

That K Kf is a field

and K KEEKf field
extension and degree

1kCx ik deg f

degree is
definedas

din KWA

KIf K c L field exterior
and del ther

Kla as thesmallestsubfield

containing both K d
















































































We say KCL simple primitive
2 RTB

if FLEL with Lek 2
22 21 256 3 51 2To

1,422 tin indep
Consider because L Bogoff are think

a coiled
Q c OLB 23 Etr star

Also have 010303 c Jrztzrzt5Bt2F8
BE W sfzt4Fst5Bt 8682

means smallest subfield
containing BB ME 903

Ques Is Logos simple 44,422,8 are liu indep
ext of Q Is Fe CSpan 42,272d

suggestion Foto IBB jszqg.CI
rztrD

Certainly dFztB C BB z

Fz
Observation IQLFgFd01 4 miWly22rz_

Conclusion Yes it is simple

logos QLEtB



 














































































Def Let 12cL be a fieldeat Proposition Let Kd feed ext

We say LEL is algebraicoverk Let LEL
be algebraic over K

Then there exists a unique monic
f fled Ek such that irreduciblepolynomial fad EKED
f 2 D wits 841 0

Exi Q C Q Obsenasi If L is a root ofHd

Fg B C are algebrarover Q then 2 is also root of fudglx

i CQ algebraic IQ
for any g cKAT

GIC Qavenotalgebra.ie Q
Proof

takesworkto showtho I Hx Ek IHH 0 Ck

eat EQ are algebraic1112 Claim I is an ideal

X E or X T True b c observation V fEI.geKCI

IT E Q are algebra R fg EI

but not a
Know KCI is a principal idealdosa

i e every ideal Jag
is of the

for F h for htkCoJ
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Proposition Let Kol Geldext Therefore f some fad EKED
Let LEL be algebraic over K suds that

Then there exists a unique monic I f
irreduciblepolynomial flat EKED FEI fb
with Hh 0

Observant If L is a root of f By dividingby
leading weft

then 2 is also root of fCx7gCx
car assure f is monk

for any g cKAT why is f
irreducible

If not f fifz
Proof 0 514 e f LH tilt

fly EKG IHH 0 4dB d is a root of either BE

Claim I is an ideal
Assume f 121 0

True b c observation ffEI gCKCB Ie c Cf C I

fg EI
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know KCI is a principal idealdeaf Whyis f unique
i e every ideal 8449

id f th for anyotherguy
withgkko
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Proposition Let Kol Geldext 21 Etfs

Let LEL be algebraic over K 22 2 t 256 3 51256

ten there exists a unique monk 23 ME 903
irreducible polynomial flat EKED Know I a 22,23 Lin indep
with 8th 0

Tf cubic flex with fGkO
we call fLay the minimalpdtrid 24 32 15 25612 25 4 b
o ox 2056

49 20 To
Ex
TQ c Fe

ruin poly E
over Q e X 2 LY LO22 49 50 1

ru cQlr3B 42110ftmin poly B over Qtr XZ 3

Whata.FztF3 C Qtr B

Min poly of 2 over Q
flex X9 10214
is the min poly of 2 over 09
















































































Ques What is min poly 1

of F Et B over 0hr4 2 RTB

22 21 256 3 5 256
3 9 252

g
23 ME t9B
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24 1022 49 50 1

4 fade xZzEx I 424 1022 141
fC 1 x9 NEH
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