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Exercise 1. Show that a finite integral domain is a field.

Exercise 2. Let F be a field. Show that for every f,g € F[X]|and c € F:

L (f+g9)=f+4d"
2. (cf) =cf.
3. (fg) = f'g+ fq.

Exercise 3. Let F3 be a finite field of 3 elements and take f(X) = X3 - X —1 €
F3[X].

1. Show that f is irreducible over Fs.

2. If aisaroot of f, find the degree of the extension F3(«)/IF3 and two bases.

3. Show that g(X) = X? — X + 1 € F3[X] is irreducible over F5 and show
that there exists a root of g in Fg(a).

4. Show that F3(«x) does not contain a root of h(X) = X? 4 1 € F3[X].

Exercise 4. Prove that if 0 is algebraic over L and the extension L/ K is algebraic,
then 6 is algebraic over K.

Exercise 5. Show that if [L : K| = p, where p is prime and K C F C L are
fields, then F' = K or F' = L.

Exercise 6. Determine all the primitive elements of F7 and Fy.
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20 0£T OKNOEWDY
Aocxknon 1. Aei€te OTL pio Temepacpév aképota TepLoxT eival cOU.
Aoknon 2. Eotw F oopa. Aei€te 6ty ke f,g € F[X] karc € F:
L(f+g9)=f+4"
2. (cf) =cf.
3. (f9)' =f9+ 14

Aoxnon 3. Eotw F3 éva memepacpiévo odpa 3 ototyeiov kot f(X) = X3 — X —
1eTs [X]

1. Acikte 611 TO f eivon avaywyo vrép tov Fs.

2. E&v a eivou pio pilo tov f, Bpeite Tov Pabpod tng enéktaong Fs(a) /F3 ko
dvo Paceig g.

3. Aeifte 61170 g(X) = X? — X +1 € F3[X] eivon avéywyo vrép tov F3 kou
ot vmapyet pilo Tov g evrog Tov Fg(a).

4. Aei€te 611 10 F3() Sev mepiéyet pilo tov h(X) = X2 + 1 € F3[X].

Aocxknon 4. Aci€te 6L av 10 € eivar alyePpicd mhvw od to L xar 1 enéxtoon
L/K eivon alyePpikn, te 10 0 eivon alyePpricd vmép tov K.

Aoknon 5. Aeitte 6ttav [L : K] = p, 6mov p npwtog koaw K C F C L copara,
tote F=KnF =L

Aocxknon 6. Bpeite 0o tar mpwTapykd otoreia twv Fr ko Fo.



