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3.3 ������� V ����������� U �� "!�# T $&%' 2 (' *)�+�,"-�.*/'0*1�2�3�4 (linear

map) 57698;:
(1) V  &<�=� &>@?9ACB x, y D&EGF&H

T (x + y) = T (x) + T (y)

(2) V  &<�=� &>@?9ACB x 57<�=� �I�J�K&L α D&EGF
T (αx) = αT (x)

MON D&6GP7(��� &Q�,&RGS�8;:
T

3.4 (1) V = U = R 57/�U&:OV�W�X� &�O��!�#G5&Y&Z�[\Q� &]�^�_�U&: T , V ��� U �� 
����!�#G57/�U�57`�V�W a $&a�bGF&H&<�=� &V�W x D&EGF y = T (x) = ax $&c�d�/�U&:

(2) V = U = C 57/�Ue:"f�gOW�Xh &�O��!\#Gi (f�gOW� e=�j\^� ) Z\[�Q�^O_�Ue:"f�g\W α $
a�bGF*H&`�<�=� &f�g�W z D&EGF w = T (z) = αz $&c�d�F&H&6�U&:GF&��F7`Gk7l�Y&f�g�mn ���of�g�m n �� &!�#�^�_�U���� α ,���p�U�5�q�87r�U��&s�t�H&u�S�8 α  &v�E�w�, r `x�y , θ 57/�U�57` α = reiθ 57z�{�|7l'U ( }�~�K&L� &��� : eiθ = cos θ + i sin θ): eiθ ,
��p�U�]�Y θ ��p\�&�G|���Ue]��hF7` r ,���pOU&]hY&���@���� &���@, r ��D&/@U&]hD�r�Ue:
S��OH�fOgOW�^\ eZ�[\QG5eYe`�_\U y�� �\p��e��|7�@�� e�\�G|e,����@�OD�F�.�ie \^�_OUe:

(3) V = U = K2 57/�U&: A =

(

a b

c d

)

∈ M (2 ; K ) D&EGF T : V −→V ,
T (x) = Ax (x ∈ V )

^&����/�U�5 T Y&����!�#�^�_�U&:
(4) V = Kn, U = Km 57/@U&:'k�ke^ m, n Y�����W\: m, n ��� A , 1 (��&�\/�Ue:'k& A D
EGF7!�# T : V → U , T (x) = Ax ^&����/�U�57` T Y&�O��!�#�^�_�U&:
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U = R2 57/�U&:

pr : R3−→R2 ,
pr
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^&����/�U�5 pr Y&Z���� (projection) 5&���&l�U�����!�#�^�_OU&: pr , V D&���hF&.&!�#
g Y V ��� U �� &���\!�#�,& �t�U&:
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(6) V = U = M (2 ; K ) 57/�U&: A =

(

a b

c d

)

∈ M (2 ; K) D&EGF V �h� V �� &!�# T ,

T (X) = AX (X ∈ V )

^&����/�U�5 T Y V ��� V �� &�O��!�#�^�_�U&:
S(X) = XA 57���\/�U@57` S i V ��� V �� &�\��!�#@^�_\U&:¡����rO �^�¢�£ S 6= T ^
_�U&:

(7) V = U = R[x] 57¤�¥e` f(x) ∈ V D&EGFe�� &¦h§&W�,e �t�Ue¨�©\� f ′(x) ,&E�ª«|7��U�!�#
, D 57/�U&:

D(f(x)) = f′(x)

k& �0 D Y&���O!�#�^�_�U&:Gk7l�, Rn[x] D&����F&.�i� �i Rn[x]  &����!�#�^�_�U&:
(8) V = C(I) 5�/�U (I = [0, 1]) : R , 1 %�¬O>�?9ACB�����57R�U&: V ��� R �� &!\# J ,

J(f) =

∫ 1

0

f(x)dx

^&����/�U�5 J Y&����!�#�^�_�U&:@­�. f ∈ V D&EGF
g(x) =

∫ x

0

f(x)dx

,&E�ªG|o��U&!�#�, K 57/�U&:�(�­G® K(f)(x) =

∫ x

0

f(x)dx 57/�U&:Gk& K Y C(I) �
� C(I) �� &����!�#�^�_�U&:

(9) V = U ,�¯�°O±*²G³e´*W���µ�¶� &(GP&U&��������57/'U�57/�U&: a = {ai} D&EGF b = {bi}

, bi = ai+1 (i = 1, 2, . . .) 57/�U�57` a ∈ V  �5&¥ b ∈ W $&·�U&: a D&EGF b ,&E�ªG|o�
U ( ¸�¯9A75&���&l�U ) !�#�, S 57/�U�5 S Y&����!�#�^�_�U&:

(10) V = U = {y | y′′ − y′ − 2y = 0} 57/�U&: y(x) ∈ V D&EGF y′(x) ∈ W 5&rOU� �^ y(x) D&E
F&�� &¦�§&W y′(x) ,&E�ªG|7��U&!�# D $�����^�¥�U�$�k7l�Y&����!�#�^�_�U&:

¹�º@»&¼
3.4 Q 3.4 ,&½�¾&�GS7:

���
3.5 ������� V ��� U �@ &����!�# T $ 1 E 1 X��� &!�# (11) ^�_�U�0 T ,�¿&2�3�4 (iso-

morphism) 57698À: 2 (� &�\�����O ���DOÁ&��!\#�$&aOb�/hU�0 V 5 U Y�¿&2 (isomorphic) ^�_
U�5�6�6�` V ∼= U 57ÂGPÃ:
Q 3.4 ^&698&5
(1) a 6= 0  �5&¥�Á&��`��G87^�r&6�0�YOÁ&��^�r&6�:
(2) α 6= 0  �5&¥�Á&��`��G87^Or&6�0�Á&��^�r&6�:
(3) det A = ad − bc 6= 0  \0 T Y�Á&��!�#�`��G87^�r&6�0�Y�Á&��!�#@^�r&6�:

(11)f : X−→Y Ä 1 Å 1 ÆÈÇ f(x1) = f(x2) ÉËÊ x1 = x2 ÌÎÍÎÏ�ÐÀÑÎÒ ÆÈÇÔÓÎÕ Ð y ∈ Y ÖÀÅ\× y = f(x) ÆÈÉÙØÛÚ
x ∈ X ÄÎÜÎÝÙÞ�ØÈßÎà�áÙØÈâ
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(4) m 6= n  �5&¥OY�Á���!O#�D\r��er&6O: m = n  �5e¥&` A $&ZOã��\��^O_&lh��Áe��!O#�`��G8
^�r�p&l���Á���!�#�^�r&6O:�.���F\k& &]�V� &½@¾�Y&ä� �t�Ue]�Y&åGF76�:\�����çæCè�é�êë ,&ì���H����7í�/":

(5) pr Y�Á&�\!�#�^�Y�r&6�$&` g Y�Á&��!�#�^�_�U&:
(6) det A 6= 0  �0�Á&��!�#�`��G87^�r&6«5&¥�Á&��!�#�^�r&6�:
(7) (7)  D Y�Á&��!�#�^Or&6�:
(8) J, K Y�Á&��!�#�^�r&6�:
(9) S Y�Á&��!�#�^�_�U&:

(10) (10)  D Y�Á���!�#�^�_�U&:
¹�º@»&¼

3.5 X� &]�V�,&½�¾&�GS7:
¹�º�»&¼

3.6 T ,&������� V ��� U �� &����!�#�` S , U �@� W �� &����!�#G5o/�U�5 S

5 T  &î�c�!�# ST Y V ��� W �� &����!�#�^�_�U�k�5&,&í���:�­�.&` T $OÁ*��!�#� �0&ï�!
# T−1 i7����!�#�^�_�U�k�5e,&í���:
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