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¯K: �A,B´ê�þ�m× nÝ
§¦y: �(A+B) ≤ �A+ �B.
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D :=

(
A 0

0 B

)
��§=�D=�A+�B. ù´Ï�ÏLÐ�C��òA,B©Oz�(

Ir 0
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)
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(
Is 0

0 0

)
,

Ù¥r = �A, s =�B§̂ Ó��Ð�C��òDz�

D1 :=


Ir 0 0 0

0 0 0 0

0 0 Is 0

0 0 0 0


D1��N´wÑ´r + s. ÏÐ�C�ØUCÝ
��§¤±�D =�D1 = r + s.
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�ÚQºù�\�U¬��: a, b´ê,

a+ b = (1, 1)

(
a

b

)
½ö a+ b = (a, b)

(
1

1

)
.
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A+B = (Im, Im)

(
A

B

)
.
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�(A+B) =�
(
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A

B

))
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�(A+B) ≤�
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A

B
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0 B
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C :=

(
A 0

B B

)
,
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0 B

)
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B B
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(( A 0

0 B
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(
A 0

0 B

)
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=�
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(
A 0

0 B

)
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A

B

)
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(
A 0

B B

)
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�(A+B) =�
(
(Im, Im)

(
A

B

))
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(
A

B

)
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(
A 0

B B

)

=�
(( A 0

0 B
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=�

(
A 0
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)
=�A+�B.
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�(A+B) =�
(
(Im, Im)

(
A

B

))
≤�

(
A

B

)
≤�

(
A 0

B B

)

=�
(( A 0

0 B

)(
In 0

In In

))
=�

(
A 0

0 B

)
=�A+�B.
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Äk§b�AÚB���þ©O´α1, · · · , αnÚβ1, · · · , βn,ù�A+B ���þÒg,

�´α1 + β1, · · · , αn + βn. Ï�Ý
��´��þ|�4�Ã'|¤¹�þ��ê§¤

±?�Úb�αi1 , · · · , αirÚβj1 , · · · , βjs©O´α1, · · · , αnÚβ1, · · · , βn�4�Ã'|§�Ò
k�(A) = r, �(B) = s. ù�§d4�Ã'|�½ÂN´��,α1 + β1, · · · , αn + βn �z

��þÑ�d{αi1 , · · · , αir , βj1 , · · · , βjs}ù|�þ�5L«§¤±α1+β1, · · · , αn+βn�4

�Ã'|¤¹�þ�êØ�Lr+ s(�d´Ï~¤`�O�½n),=�(A+B) ≤ r+ s =

�(A)+ �(B).

|^1�þ��Ó�y²"

þ¡·�^���£ÚVgÌ�k

(1) Ý
��,�«½Â: Ý
�´�u��þ|�4�Ã'|�þ��ê, ��

u1�þ�4�Ã'|¤¹�þ��ê"

(2) �|�þ�4�Ã'|�½Â"

(3) O�½n: �þα1, · · · , αs�5Ã'§��dβ1, · · · , βtù|�þ�5L«,Ks ≤
t,�3üù
βi�^Se§��{α1, · · · , αs, βs+1, · · · , βt}�{β1, · · · , βt}�d.
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¯K:�A,B©O´ê�þ�m×nÚn×pÝ
§�AB = 0,¦y: �(A)+�(B) ≤ n.

g�: �\w�AB = 0�§\Ò��XJòÝ
BU�©¬§§�z�Ñ´�5�

§|AX = 0�)§ù�Ý
B ���mÒ´àg�5�§|AX = 0�)�m�f�

m§ù�)�m��ê´n-�(A),ù�duf�m��êØ�L��m��ê§��:

�(B) ≤ n−�(A), =�(A)+�(B) ≤ n.

y: �B���þ�β1, · · · , βp§B���mP�L. dAB = 0 �§βi´�5�§

|AX = 0�)§¤±B���mL´AX = 0�)�mV�f�m§l

�(B) = dim(L) ≤ dim(V ) = n−�(A), =�(A) +�(B) ≤ n.
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y: -

C :=

(
A

In

)
, D := (In, B), E := CD =

(
A 0

In B

)
.
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¥é��þ©O´AÚB ��"fª, ¤±E�ù�r + s�fª�´�"�§l

�(E) ≥�(A) +�(B).

u´ �(A) + �(B) ≤ �(E) ≤ �(C) ≤ n.
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�A´m× nÝ
, B´p× qÝ
, C´p× nÝ
§K

�

(
A 0

C B

)
≥�(A) +�(B).
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