
Äîìàøíåå çàäàíèå �4

1. Ïócòü f ∈ K[x] � ñåïàðàáåëüíûé ìíîãî÷ëåí, a1, . . . , an � âñå åãî êîðíè â ïîëå ðàçëîæåíèÿ
L = K(f) è `(x1, . . . , xn) = c1x1 + · · ·+ cnxn (ci ∈ K) � ëèíåéíàÿ ôîðìà.

(a) Äîêàçàòü, ÷òî ñóùåñòâóåò òàêîé íàáîð êîýôôèöèåíòîâ c1, . . . , cn ∈ K, ÷òî âñå çíà÷åíèÿ
`(aσ(1), . . . , aσ(n)) (ïî âñåì σ ∈ Sn) ïîïàðíî ðàçëè÷íû.

(b) Ðàññìîòðèì ìíîãî÷ëåí q̃(x, x1, . . . , xn) =
∏

σ∈H(x − `(xσ(1), . . . , xσ(n))) ∈ K[x, x1, . . . , xn],
ãäå H ⊆ Sn � íåêîòîðàÿ ïîäãðóïïà. Äîêàçàòü, ÷òî ïðè íåêîòîðîì çíà÷åíèè x = c ∈
K ðåçîëüâåíòà R ìíîãî÷ëåíà f îòíîñèòåëüíî H, ïîñòðîåííàÿ ñ ïîìîùüþ ìíîãî÷ëåíà
q(x1, . . . , xn) = q̃(c, x1, . . . , xn), ñåïàðàáåëüíà.

2. Âû÷èñëèòü ãðóïïó Ãàëóà ïîëÿ ðàçëîæåíèÿ ìíîãî÷ëåíà íàä Q:

(a) x3 + x2 + 1;

(b) x3 − 12x+ 8;

(c) x4 + 4x2 + 9;

(d) x4 + 3x3 − 3x+ 3.

3. Ïóñòü f ∈ Q[x] � íåïðèâîäèìûé ìíîãî÷ëåí ïðîñòîé ñòåïåíè p, G ⊆ Sp � ãðóïïà Ãàëóà åãî
ïîëÿ ðàçëîæåíèÿ íàä Q. Äîêàçàòü:

(a) G ñîäåðæèò öèêë äëèíû p;

(b) åñëè ñðåäè êîìïëåêñíûõ êîðíåé f ðîâíî äâà ìíèìûõ, òî G ñîäåðæèò òðàíñïîçèöèþ;

(c) â óñëîâèÿõ ïðåäûäóùåãî ïóíêòà G = Sp.

4. Ðàçðåøèìû ëè â ðàäèêàëàõ íàä Q óðàâíåíèÿ:

(a) x5 − 5x+ 2 = 0;

(b) x5 − 5x2 − 3 = 0.


