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Çàäà÷à 1. Äàíà ìàòðèöà (ñì. ñåìèíàð 9)

A =


1 −3 0 3
−2 −6 0 13
0 −3 1 3
−1 −4 0 8

 .

(a) Íàéäèòå ñîáñòâåííûå ÷èñëà ìàòðèöû A è èõ àëãåáðàè÷åñêèå êðàòíîñòè.
(b) Äëÿ êàæäîãî ñîáñòâåííîãî ÷èñëà λ íàéäèòå ÿäðà ìàòðèö A − λE, (A − λE)2,

(A− λE)3 è òàê äî òåõ ïîð, ïîêà ó ýòèõ ÿäåð ïåðåñòàíåò ðàñòè ðàçìåðíîñòü.
(c) Íàéäèòå æîðäàíîâ áàçèñ ìàòðèöû A.

Çàäà÷à 2. Êâàäðàòíàÿ ìàòðèöà A òðåòüåãî ïîðÿäêà òðàêòóåòñÿ êàê ëèíåéíûé îïå-
ðàòîð â R3. Èçâåñòíî, ÷òî âåêòîðû

x1 =

−1
0
1

 , x2 =

 2
1
−1

 , x3 =

 1
−1
0



ÿâëÿþòñÿ ñîáñòâåííûìè âåêòîðàìè îïåðàòîðà A. Êðîìå òîãî, èçâåñòíî, ÷òî A
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2
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 =−3
−1
4

. Íàéäèòå ìàòðèöó A.

Çàäà÷à 3. Èçâåñòíî, ÷òî âåêòîðû x1 = (2, 1, 2), x2 = (2,−2,−1), x3 = (−1,−2, 2) ∈ R3

ÿâëÿþòñÿ ñîáñòâåííûìè âåêòîðàìè îïåðàòîðà f , è èì ñîîòâåòñòâóþò ñîáñòâåííûå
çíà÷åíèÿ 0, 1 è 2. Íàéäèòå ìàòðèöó ýòîãî îïåðàòîðà â áàçèñå x̄1 = (2, 1, 2), x̄2 =
(4,−1, 1), x̄3 = (3,−3, 3).
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