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Ñîâìåñòíûé áàêàëàâðèàò ÂØÝ�ÐÝØ, 2012/13 ó÷. ãîä
Ëèíåéíàÿ àëãåáðà
Ñåìèíàð 11: áèëèíåéíûå ôîðìû (10 àïðåëÿ 2013 ã.)

Çàäà÷à 1. Áèëèíåéíàÿ ôîðìà b(x, y) â R3×R3 çàäàíà â ñòàíäàðòíîì áàçèñå (e1, e2, e3)
íà ïàðàõ áàçèñíûõ âåêòîðîâ: b(e1, e1) = 3, b(e1, e2) = 2, b(e1, e3) = 4, b(e2, e1) = 1,
b(e2, e2) = 5, b(e2, e3) = 2, b(e3, e1) = −1, b(e3, e2) = −2, b(e3, e3) = 6. Íàéäèòå ìàòðèöó
ôîðìû b(x, y) â ñòàíäàðòíîì áàçèñå. ßâëÿåòñÿ ëè ôîðìà b(x, y) ñèììåòðè÷íîé?

Çàäà÷à 2. Áèëèíåéíàÿ ôîðìà b(x, y) â R3 × R3 çàäàíà â áàçèñå (ē1, ē2, ē3), ãäå ē1 =
(1, 0, 0), ē2 = (1, 1, 0), ē3 = (1, 1, 1), íà ïàðàõ áàçèñíûõ âåêòîðîâ: b(ē1, ē1) = 3, b(ē1, ē2) =
2, b(ē1, ē3) = 4, b(ē2, ē1) = 1, b(ē2, ē2) = 5, b(ē2, ē3) = 2, b(ē3, ē1) = −1, b(ē3, ē2) = −2,
b(ē3, ē3) = 6. Íàéäèòå ìàòðèöó ôîðìû b(x, y) â ñòàíäàðòíîì áàçèñå. ßâëÿåòñÿ ëè

ôîðìà b(x, y) ñèììåòðè÷íîé?

Çàäà÷à 3. Áèëèíåéíàÿ ôîðìà b(x, y) â R3×R3 çàäàíà ôîðìóëîé b((x1, x2, x3), (y1, y2, y3)) =
x1y2 − x2y1 + 2(x1y3 − x3y1). Íàéäèòå ìàòðèöó ôîðìû b(x, y) â ñòàíäàðòíîì áàçèñå.

ßâëÿåòñÿ ëè ôîðìà b(x, y) ñèììåòðè÷íîé?

Çàäà÷à 4. Ðàññìîòðèì ñëåäóþùóþ ôóíêöèþ íà äåêàðòîâîì êâàäðàòå ïðîñòðàíñòâà

âñåõ ìíîãî÷ëåíîâ c âåùåñòâåííûìè êîýôôèöèåíòàìè: f(p(t), q(t)) =

∫ 1

−1

p(t)q(t)dt.

Äîêàæèòå, ÷òî ýòî ñèììåòðè÷íàÿ áèëèíåéíàÿ ôîðìà.

Çàäà÷à 5. Ðàññìîòðèì ñëåäóþùóþ ôóíêöèþ íà äåêàðòîâîì êâàäðàòå ïðîñòðàíñòâà

âñåõ ìíîãî÷ëåíîâ ñ êîìïëåêñíûìè êîýôôèöèåíòàìè: f(p(t), q(t)) =

∫ 1

−1

p(t)q(t)dt, ãäå

÷åðòà îáîçíà÷àåò êîìïëåêñíîå ñîïðÿæåíèå. ßâëÿåòñÿ ëè ýòà ôóíêöèÿ áèëèíåéíîé

ôîðìîé?

Çàäà÷à 6. Áèëèíåéíàÿ ôîðìà â ñòàíäàðòíîì áàçèñå â R3 çàäàíà ìàòðèöåé

B =

1 2 3
1 4 2
2 1 5

 .

Íàéäèòå ìàòðèöó B̄ ýòîé áèëèíåéíîé ôîðìû â áàçèñå (ē1, ē2, ē3), ãäå ē1 = (1, 0, 0),
ē2 = (1, 1, 0), ē3 = (1, 1, 1).

Çàäà÷à 7. Ðåøèòå ñèñòåìó ëèíåéíûõ óðàâíåíèé ïî ïðàâèëó Êðàìåðà:
2x− y + 3z = 9,

3x− 5y + z = −4,

4x− 7y + 2z = 5.
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Çàäà÷à 8. Óáåäèòåñü, ÷òî ñèñòåìà ëèíåéíûõ óðàâíåíèé ïî ïðàâèëó Êðàìåðà íå ðå-

øàåòñÿ. Ðåøèòå åå êàêèì-íèáóäü ñïîñîáîì:
1x + 2y + 3z = 6,

4x + 5y + 6z = 15,

7x + 8y + 9z = 24.
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