
Êîíòðîëüíàÿ 7. 1 èþíÿ 2015.

Âàðèàíò I.

Çàäà÷à 1. Ïóñòü A � ëèíåéíûé îïåðàòîð ñ æîðäàíîâîé íîðìàëüíîé ôîðìîé ( 5 1
0 5 ), ñîîòâåòñòâåííî

æîðäàíîâà íîðìàëüíàÿ ôîðìà îïåðàòîðà B èìååò âèä
(

3 1 0
0 3 0
0 0 2

)
, Íàéäèòå æîðäàíîâó íîðìàëüíóþ ôîðìó

îïåðàòîðîâ

(a) A⊗B; (b) S2A; (c) Λ2B.

Çàäà÷à 2. Ââåäèòå íà Q(
√
2,
√
3)⊗Q Q(

√
5) åñòåñòâåííóþ ñòðóêòóðó âåêòîðíîãî ïðîñòðàíñòâà íàä

Q(
√
2). Êàêîâà åãî ðàçìåðíîñòü (êàê âåêòîðíîãî ïðîñòðàíñòâà íàä Q(

√
2))?

Çàäà÷à 3. Ïóñòü dimQ V = n.
(a) Íàéäèòå ðàçìåðíîñòü ïðîñòðàíñòâà òàêèõ 3-ëèíåéíûõ ôîðì φ : V ×V ×V → Q, ÷òî φ(u, v, w) =

φ(w, v, u) = φ(u,w, v) äëÿ ëþáûõ u, v, w ∈ V .

(b) Íàéäèòå ðàçìåðíîñòü ïðîñòðàíñòâà òàêèõ 4-ëèíåéíûõ ôîðì φ : V × V × V × V → Q, ÷òî
φ(u, v, u, w) = φ(u, v, w, v) = 0 äëÿ ëþáûõ u, v, w ∈ V .

Çàäà÷à 4. Ïóñòü dimV = 5 è ïîëèâåêòîð α ∈ Λ4V ïðåäñòàâëÿåòñÿ â âèäå ñóììû äâóõ ðàçëîæèìûõ

ïîëèâåêòîðîâ α = v1 ∧ . . . ∧ v4 + w1 ∧ . . . ∧ w4. Êàêèìè ìîãóò áûòü ðàçìåðíîñòè ïîäïðîñòðàíñòâ

(a) W ⊂ V , ñîñòîÿùåãî èç òàêèõ âåêòîðîâ v, ÷òî v ∧ α = 0;
(b) Ω ⊂ V ∗, ñîñòîÿùåãî èç òàêèõ êîâåêòîðîâ ξ, ÷òî iξ(α) = 0?
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Âàðèàíò II.

Çàäà÷à 1. Ïóñòü A � ëèíåéíûé îïåðàòîð ñ æîðäàíîâîé íîðìàëüíîé ôîðìîé ( 3 1
0 3 ), ñîîòâåòñòâåííî

æîðäàíîâà íîðìàëüíàÿ ôîðìà îïåðàòîðà B èìååò âèä
(

3 0 0
0 2 1
0 0 2

)
, Íàéäèòå æîðäàíîâó íîðìàëüíóþ ôîðìó

îïåðàòîðîâ

(a) A⊗B; (b) S2A; (c) Λ2B.

Çàäà÷à 2. Ââåäèòå íà Q(
√
3,
√
5)⊗Q Q(

√
2) åñòåñòâåííóþ ñòðóêòóðó âåêòîðíîãî ïðîñòðàíñòâà íàä

Q(
√
5). Êàêîâà åãî ðàçìåðíîñòü (êàê âåêòîðíîãî ïðîñòðàíñòâà íàä Q(

√
5))?

Çàäà÷à 3. Ïóñòü dimQ V = n.
(a) Íàéäèòå ðàçìåðíîñòü ïðîñòðàíñòâà òàêèõ 3-ëèíåéíûõ ôîðì φ : V ×V ×V → Q, ÷òî φ(u, v, u) =

φ(u, v, v) = 0 äëÿ ëþáûõ u, v ∈ V .

(b) Íàéäèòå ðàçìåðíîñòü ïðîñòðàíñòâà òàêèõ 4-ëèíåéíûõ ôîðì φ : V × V × V × V → Q, ÷òî
φ(u, v, w, p) = φ(w, v, u, p) = φ(u, p, w, v) äëÿ ëþáûõ u, v, w, p ∈ V .

Çàäà÷à 4. Ïóñòü dimV = 6 è ïîëèâåêòîð α ∈ Λ5V ïðåäñòàâëÿåòñÿ â âèäå ñóììû äâóõ ðàçëîæèìûõ

ïîëèâåêòîðîâ α = v1 ∧ . . . ∧ v5 + w1 ∧ . . . ∧ w5. Êàêèìè ìîãóò áûòü ðàçìåðíîñòè ïîäïðîñòðàíñòâ

(a) W ⊂ V , ñîñòîÿùåãî èç òàêèõ âåêòîðîâ v, ÷òî v ∧ α = 0;
(b) Ω ⊂ V ∗, ñîñòîÿùåãî èç òàêèõ êîâåêòîðîâ ξ, ÷òî iξ(α) = 0?


