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AM = MB
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U1 =

(

1 0
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, U2 =

(

0 1

0 0

)

, U3 =

(

0 0

1 0

)

,

(

0 0

0 1

)
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λ1U1 + λ2U2 + λ3U3 + λ4U4 = 0
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λ1

(

1 0

0 0

)

+ λ2

(

0 1

0 0

)

+ λ3

(

0 0

1 0

)

+ λ4

(

0 0

0 1

)

=

(

0 0

0 0

) :2u��|05³ (

λ1 λ2

λ3 λ4

)

=

(

0 0

0 0

)

.
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λ1 = λ2 = λ3 = λ4 = 0
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a b

c d
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M2(R)

® ´ x|u��n:
M = aU1 + bU2 + cU3 + dU4
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∀
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=

(

a b

c d

)
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∀

(

a b

c d

)

∈ M2(R), g

(

a b

c d

)

=
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b

c

d
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R
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M2(R)

® ¾ �5t
(U1, U2, U3, U4)�A:�0"x£k ��4,�$¼���lG�$�

f
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R
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M2(R)
®
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A
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B

� �  �¢/�,�^�£���M����� � �
E � � �

ϕA,B

��� �n��� � �M���^�£�M�^�f¤  ~�\Ã/�²�$ ~�²�.�6�$�j���M���
M

� �
E
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AM −MB
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ϕA,B
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¯ u��|0 M, N ∈ E
t��w0

λ ∈ R
® ´ x|u��n:'³

ϕA,B(λM +N) = A(λM +N)−(λM +N)B = λ(AM−MB)+(AN−NB) = λϕA,B(M)+ϕA,B(N).
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AM = MB
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AM −MB = 0
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ϕA,B(M) = 0
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VA,B = Ker(ϕA,B)
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A =

(
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−1 1

) � 0
B =

(

−1 0

2 1
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• ϕA,B(U1) =

(

1 −1

−1 1

)

·

(

1 0

0 0

)

−

(

1 0

0 0

)

·

(

−1 0

2 1

)

=

(

1 0

−1 0

)

−

(

−1 0

0 0

)

=

(

2 0

−1 0

)

.
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2

0

−1
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• ϕA,B(U2) =

(

1 −1

−1 1

)

·

(

0 1

0 0

)

−

(

0 1

0 0

)

·

(

−1 0

2 1

)

=

(

0 1

0 −1

)

−

(

2 1

0 0

)

=

(

−2 0

0 −1

)
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• ϕA,B(U3) =

(

1 −1

−1 1

)

·

(

0 0

1 0

)

−

(

0 0

1 0

)

·

(

−1 0

2 1

)

=

(

−1 0

1 0

)

−

(

0 0

−1 0

)

=

(

−1 0

2 0

)
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0
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• ϕA,B(U4) =

(

1 −1

−1 1

)

·

(

0 0

0 1

)

−

(

0 0

0 1

)

·

(

−1 0

2 1

)

=

(

0 −1

0 1

)

−

(

0 0

2 1

)

=

(

0 −1

−2 0

)
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2 −2 −1 0

0 0 0 −1

−1 0 2 −2

0 −1 0 0
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2x − 2y − z � 0

− t � 0

−x + 2z − 2t � 0

− y � 0
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y = t = 0
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2x − z � 0

−x + 2z � 0
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x = 2z
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3z = 0
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z = 0
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x = 0
®
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x = y = z = t = 0
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1 � �w�\�$�¥�@�H� �
D =

(

1 0

0 r

) � �

∆ =

(

1 0

0 s

) �

gj��� ¯ u��|0 M =

(

x y

z t

) 9����)4,�^0n�2�8vw�)7�9��5x�v u��@7�9��)i~�
E
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DM −M∆
®

DM −M∆ =

(

1 0

0 r

)(

x y

z t

)

−

(

x y

z t

)(

1 0

0 s

)

=

(

x y

rz rt

)

−

(

x sy

z st

)

=

(

0 (1− s)y

(r − 1)z (r − s)t

)

.
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r 6= s

t
r 6= 1
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s 6= 1

t
DM −M∆ = 0
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y = z = t = 0
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(

1 0
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a−b 6= c−d � a−b 6= 1 � �w� c−d 6= 1
����� � �M«Á�@�¦� ¬

A =

(

a 1− a

b 1− b

)

� �
b =

(

c 1− c

d 1− d

) �r�r�,���^�w�
r = a− b

�w�
s = c− d

�w�
D

�w�
∆
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gj��� ¯ u��|0 Ker(A − λI2) 6= {0}
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det(A− λI2) = 0
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det(A− λI2) =

∣

∣

∣

∣

(

a− λ 1− a

b 1− b− λ

)∣

∣

∣

∣

= (a− λ)(1− b− λ) − b(1− a)

= a− ab− aλ− λ + bλ + λ2 − b + ab = λ2 + (b− a− 1)λ + a− b.
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Ker(A− λI2) 6= {0}
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1
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=

(

0

0
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vwu�x|u������5:�i~�
P
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=
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−
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=
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λλ1b1 + µλ2b2 = 0.
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(
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E(t)E(−t) = (etE1 + e2tE2)(e
−tE1 + e−2tE2)

= ete−tE2
1 + ete−2tE1E2 + e−te2tE2E1 + e2te−2tE2

2

= E1 + E2 =

(

1 0

0 1

)

= I2.
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