
JewrÐa Galois
Jèmata Exet�sewn SeptembrÐou 2011

1. 'Estw α mia migadik  rÐza tou poluwnÔmou x8 + 2x4 + 2.

(a) (5 mon�dec) DeÐxte ìti [Q(α) : Q] = 8.

(b) (5 mon�dec) An β ∈ C kai β3 = 5, deÐxte ìti β /∈ Q(α).

(g) (5 mon�dec) UpologÐste to an�gwgo polu¸numo tou α2 epÐ tou Q.

(d) (5 mon�dec) UpologÐste to bajmì epèktashc [Q(α3) : Q].

2. (10 mon�dec) D¸ste par�deigma an�gwgou poluwnÔmou f(x) ∈ Q[x] tet�rtou
bajmoÔ, ìlec oi rÐzec tou opoÐou eÐnai kataskeu�simoi pragmatikoÐ arijmoÐ.

3. (10 mon�dec) 'Estw F3 to peperasmèno s¸ma me trÐa stoiqeÐa. Pìsa eÐnai ta monik�,
an�gwga polu¸numa pèmptou bajmoÔ tou F3[x]?

4. DÐnetai h epèktash K = Q(i,
√

7) tou s¸matoc Q kai ta stoiqeÐa thc α = i +
√

7
kai β = 2i−

√
7.

(a) (5 mon�dec) EÐnai h K epèktash Galois tou Q?

(b) (5 mon�dec) UpologÐste thn troqi� tou α wc proc thn om�da Galois G(K/Q).

(g) (5 mon�dec) BreÐte ìla ta endi�mesa s¸mata thc epèktashc K/Q.

(d) (5 mon�dec) ApofanjeÐte an isqÔei Q(α) = Q(β).

5. DÐnetai s¸ma F qarakthristik c mhdèn kai epèktash Galois K tou F , h om�da
Galois thc opoÐac eÐnai isìmorfh me thn kuklik  om�da t�xhc 12.

(a) (5 mon�dec) Pìsa endi�mesa (tetrimmèna   mh) s¸mata èqei h epèktash K/F ?

(b) (5 mon�dec) UpologÐste to �jroisma twn bajm¸n [L : F ], ìpou to L diatrèqei
ìla ta endi�mesa s¸mata thc epèktashc K/F .

6. (10 mon�dec) DÐnetai ζ ∈ C me an�gwgo polu¸numo x5 + 2x3 + 2 epÐ tou Q. DeÐxte
ìti den up�rqoun α, β ∈ Q(ζ) tètoia ¸ste α2 + αβ + β2 = −1.

Na dikaiolog sete pl rwc tic apant seic sac.
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