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Pinh nghia
Cho A € My(R). Ta néi hé s6 \ € R la mét tri riéng ciia ma trén
A néu c6 mot vector khdc khong x € R sao cho

Ax = M
hay noi cach khac
A= XMpx=0
x duoc goi la mét vector riéng cua A tuong ung vdi \.
Vi du
\ = 3 la mét gia tri riéng cia ma frgn ( :; _(1) > tuong ung voi

. ( 1 )
veclor riéng x = 9
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Tri riéng A ctia mot ma tran A 1a nghiém ctia phuong trinh dic
trung
det(d — M) =0

Khai trién ctia det(4 — M) 1a mot da thic bac n va dugc goi 1a da
thtc dic trung cta A
p(\) =det(Ad —N) = X"+ i\ 14 4y

Mot ma tran vudng cip n c6 nhiéu nhét n tri riéng.
Vi du
Tim cdc tri riéng cua ma trén
0 1 0
0 01
-4 17 8
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binh nghia

Cho A la mot ma trén vudng cdp n, cdc vector riéng cia A tuong
ung voi tri riéng X\ la cac vector khac khong x trong khong gian
nghiém cua hé phuong trinh

A-Mx=0

Khong gian nghiém nay duoc goi la khong gian riéng E()\) cua A
tuong ung voi .

Vi du

Tim co so cho cdc khong gian riéng cua ma trén

3 -2 0
A= -2 3 0
0 05
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ba thic dic trung
Pa(N) = A= Ns| = (A= 5(A - 1)
Tri riéng
Pa(A) =0 A\ =5(boi2),\o =1(boi 1)

Khéng gian riéng
» V6i A\; = 5, khong gian riéng £(5) 1a khong gian nghiém cta

h¢
-2 -2 0
A-5EX=0s | -2 —2 0
0 0 0
Gidi ra ta dugc tip nghiém
E(5) = {(=t,t,9)lt,;s € R} = {(~£,£,0) + (0,0,s)|£,s € R}
— {#(~1,1,0) + (0,0, 1)|t,s € R}

Suy ra £(5) ¢6 s6 chiéu 1a dimE(5) = 2 v6i co b
CuuDuongThanCong.lc;c;n = {(_17 1’ O) i]t(p(s):ﬂfgéor%/)a}iwdimlucntl
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» VGi Ay = 1, khong gian £(1) la khong gian nghiém cda hé
2 -2 0
A-EX=0s| -2 20 |x=0
0 0 4
Gidi ra ta dugc tip nghiém
E(1) ={(£1,0)te R} ={£(1,1,0)[f € R}

Suy ra £(1) c6 s6 chiéu 1a dimE(1) = 1 vé6i co s6
By ={(1,1,0)}
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binh nghia

Cho A,B € My(R). A dugc goi la dong dang véi B néu ton tai ma
trén khd nghich P sao cho A = P~1BP.

binh nghia

Cho A € My(R). Ma trén A dugc goi la chéo hoa duoc néu né
dong dang vdi ma trén duong chéo.
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Thuat toan chéo hoa ma tran

Budc 1: Tim da thtc dac trung P4(A\) = det(A — \).
» Néu P4()\) khong phan ra thi A khong chéo hoéa dugc va thuat
toan két thdc.
» Nguoc lai, chuyén sang budc tiép theo.

Bu6c 2: Tim tat cd cac nghiém Aj, Mg, ..., Ay clia Pa(A) va cac s6
bdi my, my, ..., m, cla ching. Doi véi moi i € 1,p, tim s6 chiéu

ctia khong gian nghiém £()\;) ctia hé phuong trinh (A — )X = 0

» Néu ton tai mot i € 1,p sao cho dimE()\;) < m; thi A khong

chéo héa dugc va thuit toan két thac.

» Ngugc lai, A chéo hoa dugc va chuyén sang budc tiép theo.
Budc 3: V6i mdii € 1,p tim mot co s B; cho E();), goi P la ma
tran c6 dugc bang cach dung cac vector trong B; thanh céc cot.
Khi d6 ma tran P 1dam chéo 4 vd P~1AP 1a ma tran duong chéo.

diag()\l,...7)\1,...,>\p7...7)\p)

cupwongtbeRgd0 \; xudt hién gy danmeiingid.
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Vi du

3 3 2
Cho ma trdn thuc A = 1 1 =2 |. Tim tri riéng va
-3 -1 0

vector riéng cua A. Xdc dinh co s6, s6 chiéu cia cdc khong gian
riéng fuong ung.

Pa thic dac trung
3—-X 3 2

Py()) = 1 1-X =2 | =—-(A—4)(N\+4)
T M
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Tri riéng
Pi(N) =0 )\=4

Do d6 ma trin A chi ¢6 mot tri riéng A\ = 4. Khong gian riéng
E(4) 1a khong gian nghiém ctia hé (A — 473)X = 0.

-1 3 2 -1 3 2
(A—43) = 1 -3 -2 — 011
-3 -1 -4 0 0 0
Ta co

E(4) = {(x1,x2,x3) = (=, —1, )| € R} = {#(~1,-1,1)|t € R}.
E(4) c6cosélaB={-1,-1,1}.
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Vi du

3 3 1
Da thic dic trung PA(\) = |A — M3 = —(A — 1)(A + 2)%.
Tri riéng Pa(\) =0 < A\ = 1( boi 1), \g = —2( boi 2)
Khéng gian riéng
» VGi \; = 1, khong gian riéng £(1) 1a khong gian nghiém cta
hé phuong trinh (A — I5)X = 0.

0 3 3 1 2 1
A-I)=| -3 -6 3| —[0 -3 -3
3 3 0 0 0 0

Gidi ra ta dugc tap hop nghiém
E() = {(x1,x2,x3) = (¢, =1, )|t € R} = {t(1,-1,1)|t € R}.
Suy ra £(1) ¢6 dimE(1) = 1 v6i co s6 By = {ug = (1,-1,1)}.

1 3 3
Chéo hoa ma trgn thucA=| -3 -5 -3
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» V6i Ay = —2, khong gian riéng £(—2) 1a khong gian nghiém
ctia hé phuong trinh (A + 2/3)X = 0.

3 3 3 111
A+2)=| -3 -3 3 | — (000
3 3 3 000

Gidi ra ta dugc tap hgp nghiém la

E(-2) = {(x1,x2,x3) = (—t —5,¢,9)|t,s € R} = {(—¢,£,0) +
(=s,0,9)|t,s e R} = {#(—-1,1,0) +s(—1,0,1)|¢,s € R}.

Suy ra £(—2) cb chieu dimE(—2) = 2 véi co sb

Bz = {UQ = (—1, 1,0),U3 = (—1,0, 1)}
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Vi cac khong gian £();) ctia A c¢6 s chiéu bang s6 boi cta cac tri
riéng tuong (ing nén A chéo héa dugc. Lip ma tran P bing cich
[an lugt dung cac vector trong B;,3> thanh cac cot

1 -1 -1

= | &L11a21 O

1 0 1
1 0 0
Khi d6 P~1AP=| 0 -2 0
0 0 -2
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