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§8.4 e�IO/

½Â. ¡Ý
 
λ0
1 λ0

1 λ0
. . . . . .

1 λ0


n×n

�e�¬, P�J(λ0, n). ¡Ý

J(λ1, n1)

J(λ2, n2)
. . .

J(λs, ns)


�e�IO/.

5¿. e�IO/´��en�Ý
, �k^§�=�½Âe�¬Úe�IO/.
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J =


J(λ1, n1)

J(λ2, n2)
. . .

J(λs, ns)


�Ð�Ïf.

). éui = 1, 2, · · · , s,

|λEni
− J(λi, ni)| =

∣∣∣∣∣∣∣∣∣∣
λ− λi

−1 λ− λi

−1 λ− λi
. . . . . .

−1 λ− λi

∣∣∣∣∣∣∣∣∣∣
ni×ni

= (λ− λi)
ni

�λEni
− J(λi, ni)k��ni − 1�fª∣∣∣∣∣∣∣∣∣∣

−1 λ− λi

−1 λ− λi
. . . . . .

−1 λ− λi

−1

∣∣∣∣∣∣∣∣∣∣
ni−1×ni−1

= (−1)ni−1
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ÏdJ(λi, ni)�1�ªÏf|:

D(i)
ni

(λ) = (λ− λi)
ni, D

(i)
ni−1(λ) = · · · = D

(i)
1 (λ) = 1

J(λi, ni)ØCÏf|:

d(i)
ni

(λ) = (λ− λi)
ni, d

(i)
ni−1(λ) = · · · = d

(i)
1 (λ) = 1

u´

λEni
− J(λi, ni) ↔

 1
. . .

d
(i)
ni (λ)

 = Λi

ddíÑ

λE−J =


λEn1

− J(λ1, n1)
λEn2

− J(λ2, n2)
. . .

λEns
− J(λs, ns)

 ↔


Λ1

Λ2
. . .

Λs


¤±J�Ð�Ïf|:

(λ− λ1)
n1, (λ− λ2)

n2, · · · , (λ− λs)
ns
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½n. z�n��EêÝ
AÑ�q��e�IO/, �e�IO/Øe�¬�ü�g

S	´dÝ
A��û½�.

y². �n�Ý
A�Ð�Ïf|�

(λ− λ1)
k1, (λ− λ2)

k2, · · · , (λ− λs)
ks

5¿e�IO/

J = diagJ(λ1, k1), J(λ2, k2), · · · , J(λs, ks)

�Ð�Ïf|�´

(λ− λ1)
k1, (λ− λ2)

k2, · · · , (λ− λs)
ks

¤±A ∼ J .

XJ,	�k��e�IO/J ′�A�q, @oJ ′�Ak�Ó�Ð�Ïf, e�IO/¥
�¬kÐ�Ïf��(½, ÏdJ ′ �JØ
Ù¥e�¬ü��gS	´�Ó�.
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þ¡½n��5C���óÒ´

½n. �T´Eê�þn�5�mV ��5C�, K3V ¥�3��kSÄ, ¦�T3ù�

kSÄeÝ
´e�IO/,, ¿�ù�e�IO/Ø�Ù¥e�¬�ü�gS	´�T�

�û½�.

y². 3V ¥?���Äα1, · · · , αn, -T3ù|Äe�Ý
´A, duA�que�IO
/, ¤±�3�_
P , ¦P−1AP�e�IO/, �

(β1, β2, · · · , βn) = (α1, α2, · · · , αn)P

u´�5C�T3Ä(β1, β2, · · · , βn)e�
Ò´P−1AP e�IO/, �ù��e�IO
/Ø�Ù¥e�¬�ü�gS	´���.

du1�e�¬J(λ0, 1) = λ0, ¤±é�
´e�IO/�AÏ�/

íØ. EêÝ
A�é�
�q�¿©7�^�A�Ð�ÏfÑ´�g�.
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A =

 −1 1 0
−4 3 0
1 0 2

 .

(1) ¦Ý
A�e�IO/J
(2) ¦Ý
P , ¦�P−1AP = J

). O�A�A�õ�ª.

|λE − A| =

∣∣∣∣∣∣
λ + 1 −1 0

4 λ− 3 0
−1 0 λ− 2

∣∣∣∣∣∣ = (λ− 1)2(λ− 2).

du

(A− E)(A− 2E) =

 −2 1 0
−4 2 0
1 0 1

  −3 1 0
−4 1 0
1 0 0

 6= 0.

¤±mA(λ) = ∆A(λ) = (λ − 1)2(λ − 2) k�, ÏdA Ø�é�z. ¤±A�Ð�Ïf
´(λ− 1)2, λ− 2, A�e�IO/´

J =

 2 0 0
0 1 0
0 1 1
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2�P = (X1, X2, X3), KdAP = PJíÑ

(AX1, AX2, AX3) = (2X1, X2 + X3, X3)

¤±X1, X3©O´Aáu2Ú1�A��þ, X2 ´÷v�§(λ2E − A)X = −X3�).
)àg�5�§|

(2E − A)X =

 3 −1 0
4 −1 0
−1 0 0

  x1
x2
x3

 =

 0
0
0

 , �X1 =

 0
0
1


)àg�5�§|

(E − A)X =

 2 −1 0
4 −2 0
−1 0 −1

  x1
x2
x3

 =

 0
0
0

 , �X3 =

 1
2
−1


)�àg�5�§|

(E − A)X = −X3,

 2 −1 0
4 −2 0
−1 0 −1

  x1
x2
x3

 =

 −1
−2
1

 , �X2 =

 0
1
−1



u´P =

 0 0 1
0 1 2
1 −1 −1
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A =


1 2 3 4

1 2 3
1 2

1


�e�IO/, ¿¦LÞÝ
P , ¦P−1AP = J .
).

λE − A =


λ− 1 −2 −3 −4

λ− 1 −2 −3
λ− 1 −2

λ− 1

 ↔


1

1
1

(λ− 1)4


u´

A ∼


1
1 1

1 1
1 1

 = J
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�P = (X1, X2, X3, X4), dP−1AP = J , �

A(X1, X2, X3, X4) = (X1, X2, X3, X4)J

u´

AX1 = X1 + X2, AX2 = X2 + X3, AX3 = X3 + X4, AX4 = X4

�

(E − A)X1 = −X2
(E − A)X2 = −X3
(E − A)X3 = −X4
(E − A)X4 = 0

)àg�5�§|

(E − A)X = 0, �X4 =


8
0
0
0
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)�àg�5�§|

(E − A)X = −X4, �X3 =


4
4
0
0


)�àg�5�§|

(E − A)X = −X3, �X2 =


0
−1
2
0


)�àg�5�§|

(E − A)X = −X2, �X1 =


0
1
−2
1


Ïd¤¦�

P =


0 0 4 8
1 −1 4 0
−2 2 0 0
1 0 0 0





•First •Prev •Next •Last •Go Back •Full Screen •Close •Quit

~. �

A =

 −1 −2 6
−1 0 3
−1 −1 4


(1) ¦Ý
A�e�IO/J
(2) ¦Ý
P , ¦�P−1AP = J

). Äk¦λE − A�Ð�Ïf

(λE − A) =

 λ + 1 2 −6
1 λ −3
1 1 λ− 4

 r1−(λ+1)r3−→
r2−r3

 0 −λ + 1 −λ2 + 3λ− 2
0 λ− 1 −λ + 1
1 1 λ− 4


r1↔r3−→

c2−c1,c3−(λ−4)c1

 1 0 0
0 λ− 1 −λ + 1
0 −λ + 1 −λ2 + 3λ− 2

 r3+r2−→

 1 0 0
0 λ− 1 −λ + 1
0 0 −λ2 + 2λ− 1


c3+c2−→
(−1)r3

 1
λ− 1

(λ− 1)2


ÏdA�Ð�Ïf´λ− 1, (λ− 1)2, A�e�IO/´

J =

 1 0 0
0 1 0
0 1 1
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2�P = (X1, X2, X3), KdAP = PJíÑ

(AX1, AX2, AX3) = (X1, X2 + X3, X3)

¤±X1, X3´Aáu1�A��þ, X2 ´÷v�§(λ2E − A)X = −X3�).
)�
|(E − A)X = 0, �α = (−1, 1, 0)t, β = (3, 0, 1)t,
�

X3 = k1α + k2β = (−k1 + 3k2, k1, k2)
t

duX2 ´�§(λ2E − A)X = −X3�), ¤±�§(E − A)X = −X3k), ¤±ù��§�

XêÝ
���ù��§�O2Ý
����, éO2Ý
?1Ð�1C�z�{z�F


  2 2 −6 k1 − 3k2
1 1 −3 −k1
1 1 −3 −k2

 ↔

 1 1 −3 −k1
0 0 0 k1 − k2
0 0 0 k1 − k2


k1 = 1, k2 = 1, �

X3 =

 2
1
1


)�§(E − A)X = −X3�X2 =

 −1
0
0

 �X1 = α =

 −1
1
0

. u´P =

 −1 −1 2
1 0 1
0 0 1


öS. SK8.4:1,2,7.
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