
�������
I ��� ��	 #10 
��

������
2.24 ��������� ϕE(v) ���������

(1) V = R2 � v1 =

(

1

2

)

, v2 =

(

2

1

)�
E = {v1, v2}

� v =
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E = {v1, v2}
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(3) V = R3 � v1 =
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E = {v1, v2v3}
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�SR�; 2 �T���U# ϕE(v) =
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b
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V
v = av1 + bv2
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>�-5WU#/X�Y�7?89� v =
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z






= a







1

1

1






+ b
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>��/7 a = y, b = x − y

V
>�-��*��I�+

ϕE(v) =

[

y

x − y

]
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2.25 2 _�� K `��5a�4Mbdc�eUf V ,W ��g�)�+��&R�;�h*)�i5j�k V

V
W #�X�l�7m -5W���n�o��

V, W �p�qRr� n

V
8r-p�  �

Vps
V �pt�u v1, . . . , vn

V
W �ptqu w1, . . . , wn ;9v6wq8�-p�

E = {v1, . . . , vn}
�

F = {w1, . . . , wn}

V3xzy
�  �

V�s
ϕE # V .r= Kn { ��Xpl�|q}�7 m L �

ϕF # W .�= Kn { �SX?l9|/}q7 m -5�  �
VTs

f = ϕ−1

F
◦ϕE # V .�= W { �9X5l9|&}��9>/-T�



������
2.26 ����~�l�|�} f : V → U ��Z*)�t�u E, F ��g�8�-��/���������������

(1) V = U = K2, f1 =

(

1

1

)

, f2 =

(

1

−1

)

, A =

(

2 1

1 2

)

,f(x) = Ax, E = F = {f1, f2}

(2) V = U = K2, g1 =

(

2

1

)

, g2 =

(

1

2

)

, A =

(

2 1

1 2

)

,f(x) = Ax, E = F = {g1, g2}

(3) V =
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x + y + z











, v1 =
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, U = R2, e1 =

(

1

0

)

,e2 =

(

0

1

)

, f
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z












=

(
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y

)

, E = {v1, v2},F = {e1, e2}
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x + y + z











, v1 =







1

−1

0






,v2 =







0

1

−1






, U = R2, f

1
=

(
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1

)

,f2 =

(
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)

, f
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=

(

x

y

)

, E = {v1, v2},F = {f 1, f2}
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F�+p'q(z)p+qJrK?,6� (4) �9�6n�)pNp8S��$6%r.�= ϕE(v1) = e1 =

[

1

0

]

,

ϕE(v2) = e2 =

[

0

1

]

7p8S� ϕF(f(v1)) =

[

a

b

]

, ϕF(f(v2)) =

[

c

d

] V�xzy6V � ����-p��� A

# A =

(

a c

b d

) V
>�L�N�89�  jr# A ;������ x ∈ V ��Zz) ϕF(f(x)) = AϕE(x) ������8

 V .�=O<�.*L�N�89����J a, b, c, d ������N�89� f(v1) =
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1

−1

)

>���7 ϕF(f(v1)) =
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b

]

#
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)

= af1 + bf2 = a
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+ b
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)

�5�U��)5N�89���5I9+ a = 0, b = 1
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2.27 w1(x), w2(x) ; De(L) ��t&u�7 m -�W���n�o��
w1, w2 ��$/%�# p51 ����,�+ m L�N�8���N�� 1 �/��� : ��h��&� a1w1(x) + a2w2(x) = 0 ;����)�+p,�-

V
)pN�89�  �

Vps
x = 0 �p���q8r-

V � a1 + a2 = 0 �p��N�89���r���� �=3jr��¡



��¢�<*)�� a1w
′

1
(x) + a2w

′

2
(x) = 0 � x = 0 ���6��8�-

V
a1 − a2 = 0 ����Np89�  � 2 ¡*�rL

a1 = 0, a2 = 0 ;�<�.�-���7 1 ������7 m -����#�£�� : De(L) �����U��R y ��Z*)�¤&¥ a, b ;�v�w*)�+ y = aw1 + bw2

V
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y(0) + y′(0)

2
, b =

y(0) − y′(0)
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V
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V
8�-�� w(x) =

y(0) + y′(0)

2
w1(x) +

y(0) − y′(0)

2
w2(x)

V�xzy�V � y(x), w(x) #�«���~�l6¢�<�¬ ¡���(�g�¥�7 y(0) = w(0), y′(0) = w′(0) ;����*)�+�,�-��*��I&+ p46 $�' 2.32 ��L y = w ;<�./-��*��I�+ y = aw1 + bw2
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2.28

(1) V = M (2 ; K),A =

(

a b

c d

)

��Z*) T (X) = AX

V�x*y
(G 2.5, 2.23 ®�¯ )�

e1 =

(

1 0

0 0

)

, e2 =

(

0 1

0 0

)

e3 =

(

0 0

1 0

)

, e4 =

(

0 0

0 1

)

V�x*y�°
t�u E = {e1, e2, e3, e4} ��g�8�- T �������������������

(2) (1)

V
X�Y

y
E �

V
-�� S(X) = XA �������������������

(3) G 2.23 ��±�²�³�´*2�0�¥���µ�¶�;�_
y
-9a�4Mbdc�e�f�`���~�l�|�} S ��_�,�+ 2.5 ·�7�$%*)���t�u E = {v1, v2} ��g�)�+��������������������
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