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λ− a11 −a12 · · · −a1n
−a21 λ− a22 · · · −a2n
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−an1 −an2 · · · λ− ann











,}dN�BH#,N λ. =�(�Æ F �=;�M�2�
A(λ) =











a11(λ) a12(λ) · · · a1n(λ)
a21(λ) a22(λ) · · · a2n(λ)

...
...

...
am1(λ) am2(λ) · · · amn(λ)









% m× n ^W�}d aij(λ) ∈ F [λ](i = 1, 2, · · · ,m; j = 1, 2, · · · , n), �" x��|�, H λ− ^W�<M" A(λ) = (aij(λ))m×n.=;/.�^W?1"&�"�k^W%/.��3\�=;&�"�k^W%/.�?1"/.�^W���
(

λ2 − 1 λ+ 3
1 λ3 + 2λ

)

=

(

0 0
0 1

)

λ3 +

(

1 0
0 0

)

λ2 +

(

0 1
0 2

)

λ+

(

−1 3
1 0

)

.L�k^W=:� λ− ^WH-&�O2�����2�_�T�%O�G�/.�%O���:�H
λ− ^W%3l����^WCb%9|��sC�k^W%,B-��'ubo λ− ^W%-'�w
 7.1.1 . λ− ^W A(λ) �3%'l�eG�" λ− ^W% 	tus{.

(1) z{s{: T A(λ) ^Wj3EG�
(2) rys{: T A(λ) %) i 3�?5m�� c;

(3) �ys{: T A(λ) %) i 3�? f(λ) DO#) j 3���
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-E(�H �tus{ %,B�w
 7.1.2 �� λ− ^W A(λ) ℄AH+� λ− ^W%�&GD" B(λ), S� λ− ^W A(λ)C B(λ)�v, Mq A(λ) ≃ B(λ).L�k^W=:� λ− ^W%-'>&ql (1) 3�4�L A(λ) ≃ A(λ); (2) .�4�L
 A(λ) ≃

B(λ), S B(λ) ≃ A(λ); (3) �*4�L
 A(λ) ≃ B(λ) � B(λ) ≃ C(λ), S A(λ) ≃ C(λ).� 2 Æ
A(λ) = diag(d1(λ), d2(λ), · · · , dn(λ)),

B(λ) = diag(d′1(λ), d
′

2(λ), · · · , d
′

n(λ)),� d′1(λ), d
′

2(λ), · · · , d
′

n(λ) � d1(λ), d2(λ), · · · , dn(λ) %=;aG�S
A(λ) ≃ B(λ).� _;p-E%EGGL�L�k^W=:�.!$^Wq=� λ− ^W�&G�$#%^W�" tu λ− |�.

(1) z{|�: T!$W%) i 3L) j 3EG�M" E(i, j);

(2) ry|�: T!$W%) i 3�?=;5m�� c, M" E(i(c));

(3) �y|�: T!$W%) j 3�?=;/.� f(x) O#) i 3�M" E(i, j(f(x))).hA# λ− ^W%EG^W��2^WL�M�%EG^W��2^W=`�/2^W%2��'
E(i, j(f(x))) =



























1
. . .

1 · · · f(x)
...

. . .
...

0 · · · 1
. . .
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(i)

(j)

.

��k^W%Zv=:�Hw~ 7.1.1 Æ A(λ) � m× n X% λ− ^W�. A(λ) q=�3%�&G-"Jo�=; m X-E λ− �&^W�. A(λ) q=�l%�&G-"JI�=; n X-E%�& λ− ^W�.J n X λ− 4W�?,B{ λ− ^W�w
 7.1.3 
 A(λ),B(λ) -� n X λ− ^W��
A(λ)B(λ) = En, B(λ)A(λ) = En,S� A(λ) " }� λ− |�, B(λ) � A(λ) %{ λ− ^W�M" A−1(λ).L�k^W�f=:��Zv�
 λ− ^W A(λ) %{ λ− ^W
�R��!=�{ λ− ^W A(λ)C B(λ) %�J<�{ λ− ^W�� (A(λ)B(λ))−1 = B−1(λ)A−1(λ).
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℄W9Z�[�& λ− ^W`{�P (i, j)−1 = P (i, j), P (i(c))−1 = P (i(c−1)), P (i, j(f(λ)))−1 =

P (i, j(−f(λ))). �R� detP (i, j) = −1, detP (i(c)) = c, detP (i, j(f(λ))) = 1.w~ 7.1.2 =; n X λ− ^W A(λ) {%�6�;�S� detA(λ) "=5m���� �64�Æ detA(λ) "=5m���S^W 1
detA(λ)A(λ)

∗ <�=; λ− ^W�}d A(λ)∗ �
A(λ) %��^W��

A(λ)
1

detA(λ)
A(λ)∗ = En =

1

detA(λ)
A(λ)∗A(λ).�? A(λ) {�

A(λ)−1 =
1

detA(λ)
A(λ)∗.�;4�C"

detA(λ)detB(λ) = detEn = 1,bo# detA(λ) C detB(λ) -� λ %/.���? detA(λ), detB(λ) _z�m�/.��=�5m��� 2"�p�k^W%-�L λ− ^W%-'>&�5)Zv=;H> λ− ^W�K�2%Dg��~ 7.1.1 Æ M(λ), N(λ) �5m n X λ− ^W�B " n X�k^W�S��R λ− ^W Q(λ) C
S(λ) ?K�k^W R C T , �'��h

M(λ) = (λE −B)Q(λ) +R; (1)

N(λ) = S(λ)(λE −B) + T. (2)� T M(λ) 1"
M(λ) = Mmλm +Mm−1λ

m−1 + · · ·+M1λ+M0,}d Mm 6= 0.%s. m F?x2�
 m = 0, � Q(λ) = 0, >ql;��PÆ.�A0J m �%^W/.� (1)��h�n Q1(λ) = Mmλm−1, S
M(λ)− (λE −B)Q1(λ) = (BMm +Mm−1)λ

m−1 +Mm−2λ
m−2 + · · ·+M0"=;��0J m %^W/.��<_?xPÆ�[�R λ− ^W Q2(λ) C�k^W R, �$

M(λ)− (λE −B)Q1(λ) = (λE −B)Q2(λ) +R.�? M(λ) = (λE −B)(Q1(λ) +Q2(λ)) +R. n Q(λ) = Q1(λ) +Q2(λ), L$Yp (1). �gZ (2)��h� 2w~ 7.1.3 Æ A,B ��M F �%^W�S A -�J B %�6�;�S� λE −A ≃ λE −B.� �;4�
 A -�J B, S�R F �{^W P , � B = P−1AP . �?
P−1(λE −A)P = λE − P−1AP = λE −B.
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� P a��=�� λ− ^W����v λE −A ≃ λE −B.�64�
 λE −A ≃ λE −B, S�R{ λ− ^W M(λ) C N(λ), �$
M(λ)(λE −A)N(λ) = λE −B.T��81"

M(λ)(λE − A) = (λE −B)N−1(λ).GDg 7.1.1, Æ M(λ) = (λE −B)Q(λ) +R,  	���Yg$
R(λE −A) = (λE −B)[N−1(λ) −Q(λ)(λE −A)].��o��=�/.��=I�d N−1(λ) −Q(λ)(λE − A) �6�m�%�L"�k^W�M" P . L

R(λE −A) = (λE −B)P.Yg�$
(R− P )λ = RA−BP.Q
V��$ R = P,RA = BP , L

PA = BP.*R_6Z�k^W P "{WL�C"
P = N−1(λ)−Q(λ)(λE −A),I� N(λ), $

PN(λ) +Q(λ)(λE −A)N(λ) = E.0GJ (λE −A)N(λ) = M−1(λ)(λE −B), �? PN(λ) +Q(λ)M−1(λE − B) = E. GDg 7.1.1,Æ N(λ) = S(λ)(λE −B) + T ,  	��YgD�$
[PS(λ) +Q(λ)M−1(λ)](λE −B) + PT = E.
V���L[ PS(λ) +Q(λ)M−1(λ)(λ) = 0, = PT = E, L P "{W� 2��

1. 
 A(λ) ≃ C(λ), B(λ) ≃ D(λ), Zv�
(

A(λ) 0
0 B(λ)

)

≃

(

C(λ) 0
0 D(λ)

)

.
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