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13.

(1)y²Ï�α1, α2´Ý
A©OáuA��−1, 1�A�
�þ§¤±α1, α2�5Ã'�Aα1 = −α1, Aα2 = α2.d

x1α1 + x2α2 + x3α3 = 0⇒ A(x1α1 + x2α2 + x3α3) = 0,

= x1Aα1 + x2Aα2 + x3Aα3 = −x1α1 + (x2 + x3)α2 + x3α3 = 0

'��� 2x1α1 + x3α2 = 0§2dα1, α2�5Ã'§

Kx1 = x3 = 0§lx2α2 = 0, x2 = 0.

¤±α1, α2, α3�5Ã'.

(2))Ï�AP = A(α1 α2 α3) = (Aα1 Aα2 Aα3)

= (−α1 α2 α2 + α3) = (α1 α2 α3)
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x3 = y3

�e§z�y21 + y22¶
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9.

(1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²

Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| =

|λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | =

|P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =

|P−1||λI −A||P | = |λI −A|
¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | =

|λI −A|
¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))

XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§

§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²

�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

9. (1)y²Ï�A, B�q§¤±�3�_Ý
P§¦

�P−1AP = B.

¤±|λI −B| = |λI − P−1AP | = |P−1(λI −A)P | =
|P−1||λI −A||P | = |λI −A|

¤±§§�k�Ó�A�õ�ª.

(2))XA =

(
0 0

0 0

)
, B =

(
0 1

0 0

)
§§�k�ÓA�õ�

ªλ2§�A, B��Ø�Ó§Ø�U�q.

(3)y²�A, B´¢é¡Ý
§�k�Ó�A�õ�ª§

KA, Bk�Ó�A��§��λk, k = 1, 2, ..., n.

duA, B´¢é¡Ý
§¤±�3�_Ý
P,Q§¦�

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

P−1AP =


λ1 0 · · · 0

0 λ2 · · · 0
...

...
. . .

...

0 0 · · · λn



Q−1BQ =


λ1 0 · · · 0

0 λ2 · · · 0
...

...
. . .

...

0 0 · · · λn



=A, B�quÓ��é�
§¤±A�B�q.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

SK5.4(P179 − P180)

P−1AP =


λ1 0 · · · 0

0 λ2 · · · 0
...

...
. . .

...

0 0 · · · λn



Q−1BQ =


λ1 0 · · · 0

0 λ2 · · · 0
...

...
. . .

...

0 0 · · · λn


=A, B�quÓ��é�
§¤±A�B�q.

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �



SK5.1 SK5.2 SK5.3 SK5.4

Thank you!

Author: Ning Qun

Address: School of Mathematics and Statistics

SuZhou University

Suzhou, Anhui, 234000, China

Email: Ning.qun@163.com

�²Æ� �5�ê1ÊÙµÝ
��d!�q�ÜÓS K ) �

mailto:huangzh@whu.edu.cn

	习题5.1
	习题5.2
	习题5.3
	习题5.4

