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6.1

(1) O�P�Q�R"S'T�UWV�X'Y�Z\[]X'Y�^"_>`ba V *'c"d>egf�h"iWj�kml f : V → V *'n�o�p�q
jmr"s'.ut�v�w'x λ j 0 2�y'z{c"d>egf v |'}�~0k'� f(v) = λv j'y�s��'l λ * f %��'�� jm��z�l v * � λ !'� r"s'� f %��'��c�d>egf0jm�>=�.

W (λ) = {v ∈ V | f(v) = λv }

* λ
!'� r"s f %��'� ��c"d>egf�� h"i"jm�>=�.

(2) ���"S6T�U"V�X�Y�ZH[�X'Y�^W_>`ga n ��#�$ A
! &0k�l�t�v�w6x λ j 0 2�y'z�cWd>e

f x |'}�~0k'�'l Ax = λx j'y�s��'l λ * A % �'� � jm��z�l x * � λ !'� r"s'� A %��
��c"d>egf0jm�>=�.

W (λ) = {x ∈ R
n | Ax = λx}

* λ
!'� r"s A %��'� ��c"d>egf���h"i"jm�>=�.

(3) X'Y������ ΦA(t) = det(tEn −A) * A %��6����� �0jmz z�l���� ��l ΦA(t) = 0 * A

%��'�������0jmz>=�."���'l0/'%6�����"%'����� !'�"  s'¡"*'¢�£�¡"*'z¤=�.
¥ ¦

6.1 % (1) j (2) 3'�"%'§"y�¨'© !�ª s'.
«�¬

6.2 V * n ���c"d>egf�h"i'l f : V → V *'n�o{p�q0jmr"s'. E = {v1, . . . , vn} * V %'®¯ j kml A * E
! &�r"s'°�±�#�$0jmr"s'.

(1) λ * f %��²� � l v * λ
!'� r"s f %��'��c"d>e�f0jmr"s'.0/'%"j'³ x = ϕE(v) 3 λ

!'�
r"s A %��'��c"d>egf"2 ª s'.

(2) λ * A %��'� � l x * λ
!'� r"s A %��'� c"d¤egf´jmr�s'.B/'%�j'³ v = ϕ−1

E
(x) 3 λ

!'�
r"s f %��'��c"d>egf"2 ª s'.

«�¬
6.3 �'������� ΦA(t) = 0 % K

!'��  s'¡"3 A %��'� � 2 ª s'.�µ ! �'� � 3��6�������
%'¡�2 ª s'.
/�%'¶�·"3'�"%'¸�·"¹"ºmr0»'¼��"½'s'.

¾ ¬
6.4 det(B) = 0 jmz>=]¿u3 ª s'À0Á'2�y'z�c"d>eÂf x |'}�~0k'� Bx = 0 j'y�s"/�j²%'ÃÄ�Å Æ�Ç�È 2 ª s'.É�Ê

(1)(⇐=) &�Ë"*'Ì�r�. det(B) 6= 0 %��'Í 5.11 Î"Ï]µ�#Ð$"|'}�~�r"s�%�2 Bx = 0 %'Ñ
¹"º B−1 *�¹   s"j x = B−1Bx = B−1

0 = 0 l0Î6Ò�� O.K.
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(2)(=⇒)B = (v1 . . .vn) j � ½�jm¶�· 1.30 Î"Ï v1, . . . , vn 30Ó]�ÐÔ�Õ"2�y'z�.0/'%��"Öm×"¹{3 0

2�3 y'z�Ø�� a1, . . . , an |�}�~0k'�'l
a1v1 + · · ·+ anvn = 0 (6)

|'Ù¤Ï]Õ�Ú�. x =









a1

...

an









j � z"�'� 6 *'Û"³'Ü�r0j

Bx = 0

|'ÝÞºm×"s'.
¶ · 6.3 3 B = tEn − A j �" �ß 2��"½'s'.

à�á�â'¬
6.1 �"%'#�$"%��'� � �'��c"d>egf"*'ã"äWÎm.

0)













0 1 0 0

0 0 1 0

0 0 0 1

0 0 0 0













1)













0 1 0 0

0 0 1 0

0 0 0 1

1 0 0 0













2)













0 0 0 1

0 0 1 0

0 1 0 0

1 0 0 0
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6.5 n �å#�$ A |6& (�) æ�çÐ2 ª sFÃ Ä Å�Æ Ç�È 3 n èW%ÞÓ�� Ô�ÕÐy ����cWd¤eéf u1, · · · , un

|�}�~{r"s�¿u2 ª s'.0/�%��²l P = (u1 · · · un) j � ³�l Aui = λiui (i = 1, . . . , n) jêr"sujml

P−1AP =









λ1 O

. . .

O λn









3'&�(�#�$�.
É�Ê

AP = A(u1 . . .un) = (λ1u1 . . .λnun) = (λ1u1 . . .λnun) = (u1 . . .un)









λ1 O

. . .

O λn









|'Ù Õ�r"s'.�¶�· 1.30 Î"Ï]µ�# $ P |'}�~�r"s�% 2 O.K.
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