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 A �A�õ�ª χA(λ) �4�õ�

ª mA(λ) ©O�

χA(λ) = (λ− 1)3(λ + 2)2,

mA(λ) = (λ− 1)2(λ + 2).

¦ A � Jordan ;�..

n!(� 15 ©) �

A =

(
0 −1 1
1 2 −1
0 0 1

)
.

¦ A � Jordan ;�. J ±9C�Ý
 P (÷v P−1AP = J).
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λ− 1, λ− 1, (λ− 1)2, (λ + 1)2, (λ + 1)3, λ− 2.

¦ A �ØCÏf|.
(2) ®�Ý
�ØCÏf|�

1, . . . , 1, λ, λ2(λ− 1), (λ− 1)3(λ + 1)λ2.
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A =

(
1 0 −1
0 1 1
0 0 1

)
,

¦ A10 9 eA.
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A =

(
1 2 1
2 1 −1

)
.

(1) ¦ A �÷�©) A = UV .
(2) ¦ A � Moore-Penrose 2Â_ A+, ùp

A+ = V T (V V T )−1(UTU)−1UT .

l!(10 ©) Þ~`²: ü�äk�Ó�A�õ�ªÚ4�õ�ª
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�7�q.

Ê!(10 ©) � N−
k ´¤k k �en�N�Ý
 (=é���� 1

�en�
) �¤�8Ü; N+
n �¤k n �þn�N�Ý
 (=é

���� 1 �þn�
) �¤�8Ü; Mk,n ´¤k k × n �Ý
�

¤�8Ü. 3 Mk,n ¥½ÂXe'X:

A ∼ B
def⇐⇒ ∃P ∈ N−

k , Q ∈ N+
n , ¦� A = PBQ.

(1) y²: ∼´ Mk,n þ��d'X.
(2) � r = min{k, n}, y²: ∆1, . . . , ∆r ´þã�d'X�ØCþ
(Ù¥ ∆i ´�Ý
�1 i �^SÌfª), =÷vT�d'X�ü
�Ý
k�Ó� ∆i (i = 1, . . . , r).
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