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(i1, . . . , i6) »�² ½ ì�í�Ã�ð�*�³ § �+ Ç ±,!�ð�",#-$'& Ç�Å,. Ë Å�Æ
Ç V »�ð ¤ ¶+"�#%$'& §�¼0/ ¾
º�¿ Ç�1 ë�×�2 §	¼3/ ¾ º�¿�° È�É °�Û ¤ ( 4�5�� ½76�8 $ : 9�& 6�:�;�<�§�= 1 >�? ) ¶

(10) ó�ôMõ�ö�÷�ø�@�÷Mú�û : G
Ç

(9)
§ ý�þ »9ð ¤ ¶�A ik Â�Ö�B�ð ¤ �	C Ç ek »�ð ¤ ¶��� Ç ±�!	ð

"�#D$'& Ç0E = (e1, . . . , e6)
(6) »�² ½ ì�í�Ã�ð�*
³ § �� Ç ±�!	ð�"�#7$F& Ç�Å�. Ë ÅMÆ
Ç W »�ð¤ ¶+"�#-$F& §�¼0/ ¾ º�¿ Ç�1 ë
×�2 §�¼0/ ¾ º�¿�° È�É °�Û ¤ ( 4�5�� ½-6G8 $ : 9G& 6�:	;�<�§�= 2

>�? )¶
(6) H+I (9) JLK+MONQPSRUTWVXKYMONQPGZX[Y\X]L^+_XJLKYM`NQP ILa KYMONQPXZG[XbXcYdLe+fLZhgGdLiXjYJLk+lXmLnXoXp
_X_UZ ILq cYrLoGsX^XtXuXvGwYJLxYyLK+MONQPOz|{�}YN~K+MONQPYJX�W�OzL�Y�|Z+gXdLi
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(11) ã������ : V
Ç ¾ º��?î�ï`�C¯ Ã ¤ Å?Æ »Òð ¤ ¶ 2 � § º���� = {ai}, � = {bi}

Ç ÙCÚ ¤ ¶ ci = ai+bi(i =

1, . . .) Â�ÖL²�� = {ci} »��:Ñ�»�Û ½ � = � + �M» È�É ð ¤ ¶
Î�Ë ¾ º α Â�Ö ² di = αai(i = 1, . . .)

»�² ½�� = {di} »��LÑ�»�Û � = α �:» È�É ð ¤ ¶�Ó�Ô�º § º��
´�×	Ø
Â	Ù
Ú ¤ Ä
»	Ì�°�Û ¤ ¶
(12) �����+�%����ã�� : ��� §���� º n Â�ÖL² an+2 = an+1 + an

Ç�� Ë	ð�º�� {ai}
Ç�<+���G�7;�  º��

»W¡£¢ ¶ V
Ç+<+�+�G�-;W  º+��î�ï���¯�Ã ¤ Å�Æ »�ð ¤ ¶?º+� {ai}

½
{bi}

Ç+<����G�7;W  º��3»9ð ¤ ¶
{ci} = {ai} + {bi} » ð ¤ » ½ {ci} ´ <+�����7;�  º�� »�Ã ¤ ¶�ÎMË {di} = α{ai} Â�Ö ² {di} ´<������7;�  º���¶

(13) ¤�¥�Ý�Þ+¦�§+¨�÷�©+ª�« : ¬�­�ê�ë�®+¯�° Ç Ù
Ú ¤ ¶�4
°�´�µ�ª�Ì�Ä�Ä�°�¬ 2 ± § ê�ë�®+¯�° ½ ÿ
Ú+�
y′′ − y′ − 2y = 0

Ç Ù�Ú ¤ ¶�Ä § ê�ë�®+¯�° §�² »�Ã ¤ ¹	º�î�ï §�Å�Æ
Ç V »�ð ¤ ¶��
Î
Á
V = {y | y

′′ − y
′ − 2y = 0}

»9ð ¤ ¶�ÿ�Ú�� y(x) = e−x »��LÑ�» y(x) ∈ V ° ü ¤ ¶ y1(x), y2(x) ∈ V
§ « ½

y1(x) + y2(x) ∈ V
½

αy1(x) ∈ V ° ü ¤ (7) ¶ ² »�Ã ¤ ¹	º Ç�¾ º�Õ�¹�º §�³,´ °�Ù�Ú ¤ � ½ Ó�ÔMº�Õ
¹�º
°	Ù
Ú ¤ ��° ½,µ�¶,·G¸ ¿ (

¾ º�¿
Î�Ë�¬�Ó�Ô�º�¿ ) Ì È�É3é�©�½,µ�¶�·�¸ ¿
´	ê�ë�®+¯�° §�² Â
Ã ¤ ¶

¹ ç § Ø�Ã�ÿ���¯�",#7$'&�º
æ §�È�É�Ç � § Ø
Â�»�¼�½�ð ¤ (8) ¶
¾�¿

2.6 º °MÃ�ª ÅMÆ V Â ¼ ( À ²�Á ) » µ�¶�·�¸ ¿ Ì È�É é�© ³�ª ³ ½ � § (1)–(8)
§�Â�Ã�Ç�� ÀMð ¤

« V
ÇÅÄ § ¤	¥	ª�« (Æ	Ç�È�É�ÊÌËÎÍ�ª	« )(linear space, vector space)(9) » ªMª V

§ A	Ï Ç ÉÐÊÑËÎÍ
(vector) »�Ò�Ó�¶	Ô , Õ , Ö Ç V

§ Ï:»�² α, β ∈
Ä Â�Ö:²

(1) ( Ô + Õ ) + Ö = Ô + ( Õ + Ö ) ( × Æ >�? )

(2) Ô + Õ = Õ + Ô ( Ø+Ù�>�? )

(3) Ú�Û
Ã�ÏÝÜ (Þ�"�#%$'&�ß�¬�Þ�ÏL»�Ò�� © ¤ ) Ì�à�á:²�³���� § "�#7$F&
Â	ÖL²
Õ + Ü = Õ »	Ã ¤ ¶

(4) ��� § "�#D$â&ãÕLÂ�Ö ² ü ¤ ",#�$ä&åÕ ′ Ì�à�á ²�³ ( Õ §�æ Ï » ªÑ¢ ) Õ + Õ ′ = Ü »�Ã ¤ ( ç	è
Õ ′ = − Õ »9±�ð ) ¶

(5) α( Ô + Õ ) = α Ô + α Õ ( ë�é�>�? )

(6) (α + β) Õ = α Õ + β Õ ( ë�é�>�? )

(7) (αβ) Õ = α(β Õ )
(8) 1 Õ = Õ
ÿ 2.5 °�ê�ç�ë�Ë�ÿ
¬�ª�ì © ´�Ä § �,í ( î�ï é9© Ë���í ) ° § "�#-$F&�º�æ�Â�Ã�Á ½ Ä ©
Ç� �ð�; #	ð ¤ñ ¬�ò ²�Ñ�Ã�ª (→ ó	ô�õ�ö 2.2) ¶
Ä�ÄM°�¬�Þ	Ï (Þ	"�#7$ä& )

§ ñ ��÷�ø�* ³�� Ä%¢ ¶�"Ð#D$F&�º�æMÂ�Ã¤ Ë . Â�¬�Þ�Ï�ÌGà�á�ð ¤ ñ Ì�ù+ú�° ü Í�Ë�¶+û�ü § 3 � § ÿ�°�¬ 1 ë
Ì�ð�*
³ 0 ° ü ¤þý ç�è § Þ�",#7$
&�ÿ�Ì�� © ° ü ¤ ¶�����¬ 1 ë
Ì	ð�*�³ 0 ° ü ¤ Þ�����Ì�� © ° ü ¤ ¶�����° §���Æ Þ�Ï�¬ È º 0(

È º�´��
º 0

§ ����°:»
	 ¤ )
½ ·�¸
¹�º §���Æ ¬�����
 Â 0 ° ü ¤ ¹	º Ç o »9Ð:Ñ�» ( �
Î
Á���� § x ∈ I Â�Ö:²

o(x) = 0) � © Ì�Þ�Ï Â�Ã ¤ ¶ <������7;�  º�� §���Æ ¬ a1 = 0
½

a2 = 0 »�Ã ¤ º���Ì�Þ�Ï
° ü ¤ ( Ä § »
Û	ð+*�³ §���� º n Â�Ö3² an = 0)¶�û�� § ê�ë�®+¯�° §�² º�æ §���Æ�§ Þ�¬�·�¸�¹�º §���Æ »�×�ñ o(x) °ü ¤

(o(x) ¬ V
§ Ï�Â�Ã ¤ ) ¶

�������
2.2 ÿ 2.5

§ ÿ�Ì�"�#%$'&�º�æ�Â�Ã ¤ ñ Ç� ,ð ; #��
µ�¶�������
2.3 � Ç�� ��¶

(1) "�#7$F& Õ 0 Ì�����"�#%$'& §�Â�Ã�Ç�� ³���Õ 0 = 0 ° ü ¤ ¶ ( Ä © ��¯�����",#7$'&�¬�� 1 �
° ü ¤ñ Ì�ë,� ¤ )

(7) _G_LZ I (7) z I�� m y(x) s+�� YT"!$#|pXoYd+z&%('Xi()�* y ∈ V z|o�+|[Yf�,.-0/$1|cYdLi
(8) 2�3 1.1 -�4�5YJ�6Xi
(9) _Wc.-�7�8XKYMON P(9.:�z&;Y]Lc+dLs�^Y_XJ�<(=GZ I�>�? T.1L\Gd�'�@XmX_.+&;�AB6+m�CYdLi(D�E(F� Y�L�YJ�G+T
HI zUf I�J(K CYd06Xi
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(2) Õ Â�Ö:² æ Ï §�Â�Ã Ç ´���",#7$ä& Õ 1 Ì�à�á�ð © �£Õ 1 = Õ ′(= − Õ ) ° ü ¤ ¶ ( Ä © �
¯ æ Ï�¬�� 1

�
° ü ¤ ñ Ì�ë�� ¤ )

(3)
ü ¤

1 � § ",#7$F& Õ�Â	ÖL² Õ + Ö = Õ Ì 1�L ð © ��Ö = 0 ° ü ¤ ¶
�������

2.4 "�#7$F&�º�æ V
§ ��� § "�#%$'& Õ3»��+� §�µ�¶�·�¸ α Â�Ö:²���Ì 1�L ð ¤ ñ Ç�� ��¶

(1) (−1) Õ = − Õ (2) 0 Õ = 0

(3) α0 = 0
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