
5.�A�n��
,y²:ee�^���¤á,KÝ
�§AX +XA = X�k").

(1) A��"
,=�3��êm,¦�Am = 0;

(2) A¥¤k��Ñ�1;

(3) A�A����óê;

(4) A¥¤kA�����Ñ�u
1

2
.

y² (1) b�Am = 0,�
��X = 0,·�ò�ªü>Ó��¦Am−1�AmX + Am−1XA =

Am−1X,=Am−1X(A − I) = 0,duA�",�A − I�_(duAA��þ�0).ÏdAm−1X = 0,Ó

nXAm−1 = 0.

5¿�d�·�lAmX = 0, XAm = 0íÑ
Am−1X = 0, XAm−1 = 0,Ïdg,�^m−1�Om,�

�Am−2X = 0, XAm−2 = 0,Øäù�e�,BkX = 0. (��±`´|^8B{)

(2) �A�¤k��þ�1�,|^Ý
¦{�L�ª,ªfAX + XA = X�±Qã�µX�z����

uÙ¤3�1�¤3������Ú.u´,·�rX¥¤k��\å5.��¡,§�uX¥¤k��

�Ú,,��¡,§q�uX¥¤k���n�(z1z��\
ng).ÏdX���Ú�0.2�½X�,

�1,òX¥ù�1�ê�\,@où�Ú�un�ù1�Ú\þX¥¤k���Ú.=X¥z1�Ú

�0,z��Ú��0.��,2|^X¥z����uÙ¤31�¤3�����Ú,��X = 0.

(3) dA�A����óê,=A���õ�ª��ó�,PA���õ�ª�

k∏
i=1

(x− ai),Ù¥ai�±�Ó.

dAX +XA = X,��(A− akI)X +X(A− akI) = (1− 2ak)X,ü>m¦

k−1∏
i=1

(A− aiI),��

(A− akI)X

k−1∏
i=1

(A− aiI) = (1− 2ak)X

k−1∏
i=1

(A− aiI) =⇒ (A+ (ak − 1)I)X

k−1∏
i=1

(A− aiI) = 0

du−(ak − 1)�Ûê,Ø´A�A��,lA + (ak − 1)I�_,ÏdX

k−1∏
i=1

(A − aiI) = 0,aq

/

(
k−1∏
i=1

(A− aiI)

)
X = 0,ù�·���u/��0
(A − akI),@oaq/��±/��0(A −

ak−1I),Øäù�e�B��X = 0.(��±`´é�gÏf��ê?18B)

(4) |^�þ¯aq��{,PA���õ�ª�
k∏

i=1

(x− zi),Ù¥zi�±�Ó¿�|zi| <
1

2
.

dAX +XA = X,��(A− zkI)X +X(A− zkI) = (1− 2zk)X,ü>m¦

k−1∏
i=1

(A− ziI),��

(A− zkI)X

k−1∏
i=1

(A− ziI) = (1− 2zk)X
k−1∏
i=1

(A− ziI) =⇒ (A+ (zk − 1)I)X
k−1∏
i=1

(A− ziI) = 0

Ó�/,du|1− zk| >
1

2
,ÏdØ´A��,lA+ (zk − 1)I�_.�e��{Úþ�K���Ó.

5 �
�Ñ1(2)¯��«�\/�ê0z�y²,yQãXe:�X�1i11j�����xij ,lk

xij =

n∑
k=1

(xik + xkj) (1)



u´
n∑

i=1

n∑
j=1

xij =
n∑

i=1

n∑
j=1

n∑
k=1

(xik + xkj) = n
n∑

i=1

n∑
j=1

xij

Ïd,
n∑

j=1

xij = 0

2�â(1)ª,
n∑

i=1

xij =
n∑

i=1

n∑
k=1

(xik + xkj) = n
n∑

i=1

xij +
n∑

i=1

n∑
j=1

xij = n
n∑

i=1

xij

lé?¿j,
n∑

i=1

xij = 0,Ón,é?¿i,
n∑

j=1

xij = 0,2d(1)ª,�xij = 0,ÏdX = 0.


