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Ñîâìåñòíûé áàêàëàâðèàò ÂØÝ�ÐÝØ, 2012/13 ó÷. ãîä
Ëèíåéíàÿ àëãåáðà
Îðòîãîíàëèçàöèÿ (17 àïðåëÿ 2013)

Çàäà÷à 1. Ïóñòü ñòàíäàðòíûé áàçèñ â R4 îðòîíîìèðîâàí. Íàéòè îðòîãîíàëüíûé
áàçèñ â ïîäïðîñòðàíñòâå

(a) K = 〈(3, 0, 0, 0), (6, 2, 0, 1), (3, 2, 1, 1)〉
(b) L = 〈(1, 2, 3, 4), (3, 3, 3, 3), (5, 4, 3, 2), (5, 6, 7,−2)〉

Çàäà÷à 2. Ñêàëÿðíîå ïðîèçâåäåíèå â R4 çàäàíî áèëèíåéíîé ôîðìîé, ìàòðèöà êîòî-
ðîé â ñòàíäàðòíîì áàçèñå èìååò âèä:

2 1 1 0
1 2 0 0
1 0 2 1
0 0 1 1


Íàéòè îðòîíîðìèðîâàííûé áàçèñ â ïîäïðîñòðàíñòâå

(a) K = 〈(2, 0,−2, 2), (1, 1,−1, 1), (2, 2,−3, 3)〉
(b) L = 〈(2, 0,−2, 2), (1, 1,−1, 1), (2, 2,−3, 3), (3,−1,−3, 2)〉

Çàäà÷à 3. Ïóñòü ñòàíäàðòíûé áàçèñ â R5 ÿâëÿåòñÿ îðòîíîðìèðîâàííûì. Íàéòè îð-
òîãîíàëüíûé áàçèñ â ïîäïðîñòðàíñòâå, çàäàííîì ñèñòåìîé óðàâíåíèé:{

x1 + x2 + x3 + x4 + x5 = 0

x1 + 2x2 − 3x3 + 4x4 − 5x5 = 0

Çàäà÷à 4. Â åâêëèäîâîì ïðîñòðàíñòâå V íàä ïîëåì R äàíû äâà îðòîíîðìèðîâàí-
íûõ áàçèñà: (e1, . . . , en) è (ē1, . . . , ēn). Äîêàæèòå, ÷òî ìàòðèöà ïåðåõîäà ìåæäó ýòèìè
áàçèñàìè îðòîãîíàëüíàÿ.

Çàäà÷à 5. Íàéäèòå ïðåäåë

lim
n→∞

(
2/3 1/6
1/3 5/6

)n(
x

1− x

)
,

çàâèñèò ëè îí îò x?

Çàäà÷à 6. Íàéäèòå ïðåäåë

lim
n→∞

(
2 3
1 4

)n(
x
y

)
∣∣∣∣(2 3

1 4

)n(
x
y

)∣∣∣∣ .
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Çàäà÷à 7. Ðàññìîòðèì ïðîñòðàíñòâî ìíîãî÷ëåíîâ ñòåïåíè íå âûøå 2. Äëÿ ëþáûõ
äâóõ ìíîãî÷ëåíîâ f(x) è g(x), ïîëîæèì:

B(f, g) =

∫ 1

0

f(x)g(x) dx

(a) Äîêàçàòü, ÷òî ââåäåííàÿ ôóíêöèÿ B(f, g) ÿâëÿåòñÿ áèëèíåéíîé, ñèììåòðè÷íîé è
ïîëîæèòåëüíî îïðåäåëåííîé, è ñëåäîâàòåëüíî çàäà¼ò íåêîòîðîå ñêàëÿðíîå ïðî-
èçâåäåíèå.

(b) Íàéòè ìàòðèöó ôîðìû B â áàçèñå 1, x, x2. ßâëÿåòñÿ ëè ýòîò áàçèñ îðòîãîíàëü-
íûì îòíîñèòåëüíî ñêàëÿðíîãî ïðîèçâåäåíèÿ, çàäàííîãî ôîðìîé B?

(c) Îðòîãîíàëèçèðîâàòü áàçèñ 1, x, x2 îòíîñèòåëüíî òàêîãî ñêàëÿðíîãî ïðîèçâåäå-
íèÿ.
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