
(2) IR
n ¤¢ ü¨À�Üì� �b¨À�û ø üÜ¡�¢ �Â®

�¤ Rn ¥� x ÂÊ�ä Âû ,Àª�� Rn ñø�Àµõ �b þ�� e1; : : : ; en Âð� �î Ýþ¢Âî ùÀû�Èõ �µªÁð �b ÆÜ� ö�þ�� ¤¢

�¤�¬ �� ö���üõ

x =
nX

i=1

(x � ei)ei (1)

×þ fb1; : : : ; bkg Â ð� ,üÜ î ¤�Ï � � .Ý � � îüõ ù¤�ª� °ÜÎõ ßþ� Ý �Þ ã � ×þ � � ñ�� .¢�¢ Çþ�Þ ÷

�¤ fb1; : : : ; bkg ,(Rn ¥� E üÎ¡ ý�ÌêÂ þ¥ ý�Â � ý�� þ� � ,«�¡ ´ó�� ¤¢) Àª� � Rn ¤¢ �ä�Þ¹õ

Ý�õ�÷üõ ¤�¹�û ´¨�¤ �¤ fb1; : : : ; bkg �b ä�Þ¹õ .i 6= j ý�Â� bi ? bj �î ü�¤�¬ ¤¢ Ý�õ�÷üõ Àõ�ãµõ

fe1; : : : ; eng ,�÷�Þ÷ ö���ä �� .i = 1; : : : ; k ý�Â� jbij = 1 ùø�ä �� ø Àª�� Àõ�ãµõ �î ü�¤�¬ ¤¢

,À �ª� � ùÀª ù¢�¢ c1; : : : ; cn Â Ô¬� ÷ üÖ � Ö� ¢�Àä� ù� ðÂû ø ´¨� Rn ý�Â � ¤�¹ �û ´¨�¤ � þ� � ×þ

´¨�¤ �b þ� � ×þ fb1; : : : ; bkg À��î Âê ñ�� .´¨� Rn ý�Â� Àõ�ã µõ �b þ� � ×þ fc1e1; : : : ; cneng

�� �¤ éÂÏ ø¢ üÜ¡�¢ �Â® Âð� .x=
Pk

i=1 tibi Ýþ¤�¢ .x 2 E ø Àª�� E üÎ¡ ý�ÌêÂþ¥ ý�Â� ¤�¹�û

¤�¹�û ´¨�¤ �þ�� �î �¹÷� ¥� .x � bj = Pk
i=1 ti(bi � bj) ¢�ªüõ Û¬�� ,Ý��î �±¨�½õ ,´��� j ,bj

(1) ñ�õÂê ß�ä ßþ�Â���� .x � bj = tj Å� ,bj � bj = 1 ø i 6= j Âð� bi � bj = 0 �î ¢�ªüõ �¹�µ÷ ,´¨�

:´¨� ¤�ÂìÂ� Ã�÷ �¹�þ� ¤¢

x =
kX

i=1

(x � bi)bi (2)
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×þ ý¢ø¥ �� .´¨� ù¢�¨ ¤��Æ� ¤�¹�û ´¨�¤ �b þ�� ×þ �� ´±Æ÷ Çþ�Þ÷ °þ�Â® �b ±¨�½õ °��Â� ßþÀ�

üóø ,¢Âî Ý�û��¡ ���¤� üÎ¡ ý�û�ÌêÂþ¥ ý�Â� ¤�¹�û ´¨�¤ ý�û�þ�� ßµ¡�¨ ý�Â� üõ�Þä ©ø¤

:Ý��îüõ �ÂÎõ �¤ Âþ¥ ùb¤�Ãð �fµõÀÖõ

ù�Ú÷� ,Àª�� Rn ÂÔ¬�÷ Â¬��ä ¥� ÛØÈµõ Àõ�ãµõ �b ä�Þ¹õ ×þ fB1; : : : ; Bkg Âð� .ù¤�Ãð (1-10)

.´¨� üÎ¡ ÛÖµÆõ fB1; : : : ; Bkg

ø ´��� j ý�Â� .À�µÆû ÂÔ¬ �û ci �b Þû Ý��î ´��� Àþ�� ,c1B1 + � � �+ ckBk = 0 À��î Âê .��±��

:Ý��îüõ �±¨�½õ Bj �� �¤ �Î��¤ éÂÏ ø¢ üÜ¡�¢ �Â®Û¬�� ,ù��¿ó¢

c1(B1 �Bj) + � � �+ (Bk �Bj) = 0

�Þû �î �Âþ¥ ´¨� ÂÔ¬�÷ Bj �Bj = jBj j2 �¤�¬ ßþ� ¤¢ �î i = j �î üµìø ÂÚõ Bi �Bj = 0 üóø

¤¢ j ö�� .cj = 0 �î ÝþÂ�ðüõ �¹�µ÷ cjjBj j2 = 0 �bÎ��¤ ¥� Å� .À÷�ùÀª Âê ÂÔ¬�÷ B1; : : : ; Bk

2 .À¨¤üõ ��±�� �� ÝØ� ,¢�� ù��¿ó¢ 1; : : : ; k ß��

�b þ�� ×þ ,E üÎ¡ ý�ÌêÂþ¥ ý�Â� ùÀª ù¢�¢ �b þ�� Âû ×Þî �� ö���üõ �÷�Ú� Ý�û¢üõ ö�È÷ ö��î�

:´¡�¨ E ý�Â� ¤�¹�û ´¨�¤

� î ´¨� Rn ¥� ýÀã � � �k üÎ¡ ý�ÌêÂ þ¥ ×þ E À � � î Âê .´� Þª� � �ô�Â ð ©ø¤ (2-10)

.Àª��üõ fA1; : : : ; Akg üÎ¡ ÛÖµÆõ �b ä�Þ¹õ ¥� t1A1 + � � �+ tkAk üÎ¡ ý�û°�îÂ� ¥� ÛØÈµõ

�b þ� � ×þ ´Æ¿÷ ¤�î ßþ� ý�Â � .Ý þ¥�Æ� E ý�Â� fB1; : : : ; Bkg ¤�¹�û ´¨�¤ �b þ� � ×þ Ý�û��¡üõ

´¨�¤ �b þ� � ×þ ,Bi =
1

jB0

i
jB

0
i ö¢�¢ ¤�Âì � � Å³¨ ,Ýþ¤ø�üõ ´¨¢�� E ý�Â� fB0

1
; : : : ; B0

kg Àõ�ãµõ

.¢�ªüõ Û¬�� ¤�¹�û

:Ý��îüõ ÛÞä Âþ¥ �¤�¬ �� ô�ð �� ô�ð ,fB0
1
; : : : ; B0

kg ßµ¡�¨ ý�Â�
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.B0
1
= A1 Ý�û¢üõ ¤�Âì (1

:Ý��îüõ Ýî A2 ¥� �¤ B0
1
= A1 Â� A2 Ý��ì Âþ�Ê� ,B0

2
ßµ¡�¨ ý�Â� (2

B0
2
= A2 �

A2 �B0
1

B0
1
�B0

1

B0
1

(3)

A2

B
0

1

B
0

2

ùø�ä �� .¢�ªüõ ÂÔ¬ B0
1
�� ´¨�¤ éÂÏ üÜ¡�¢ �Â®Û¬�� �Âþ¥ B0

2
? B0

1
�î À��î ����

üÎ¡ üÚµÆ��ø �b Î��¤ ×þ ,A1 = B0
1
�î ßþ� �� ���� �� ù�Ú÷� ,B0

2
= 0 Âð� �î �Âþ¥ B0

2
6= 0

ø ,fA1; : : : ; Akg üÎ¡ ñ�Öµ¨� Âê é�¡ �î Àþ�üõ ÀþÀ� fA1;A2g ¤¢ A2 � A2�B0

1

B0

1
�B0

1

A1

fB0
1
; B0

2
g ,1-10 ùb¤�Ãð Â���� �î ßþ� �¹�µ÷ .´¨� ,ö� �bä�Þ¹õÂþ¥ Âû üÎ¡ ñ�Öµ¨� �¹�µ÷ ¤¢

(3) Õ±Ï ø B0
1
= A1 �î �Âþ¥ hB0

1
; B0

2
i= hA1; A2i �î À��î ���� �f�Þ® .´¨� üÎ¡ ÛÖµÆõ

.¢Âî �ó¢�±õ �¤ B0
2
ø A2 ÇÖ÷ ö���üõ

,j < k ,Àª�� ùÀõ� ´¨¢�� fB0
1
; : : : ; B0

jg Âð� .¢�¢ �õ�¢� ©ø¤ ßþ� �� ö���üõ üþ�ÂÖµ¨� ¤�Ï �� (3

,hB0
1
; : : : ; B0

ji = hA1; : : : ; Aji �î ý¤�Ï �� À÷¢�Þä Ýû Â� ø¢ �� ø¢ ø ÂÔ¬�÷ ö� Â¬��ä �î

:Ýþ¥�¨üõ Âþ¥ ©ø¤ �� �¤ B0
j+1

B0
j+1 = Aj+1 �

Aj+1 �B0
1

B0
1
�B0

1

B0
1
� � � � � Aj+1 �B0

j

B0
j �B0

j

B0
j (4)

Àþ�� Û¬�� .Ýþ�ù¢Âî Ýî Aj+1 ¥� �¤ B0
1
; : : : ; B0

j ×� ×� Â� Aj+1 Ý��ì Âþ�Ê� (4) ¤¢ âì�ø ¤¢

�� (4) ´¨�¤ éÂÏ ø¢ üÜ¡�¢ �Â®Û¬�� �±¨�½õ �� á�®�õ ßþ� �î Àª�� ¢�Þä B0
1
; : : : ; B0

j Â�

Âê Õ±Ï �î �Âþ¥ B0
j+1 6= 0 �î À��î ���� ß��»Þû .¢�ªüõ ùÀû�Èõ ,i = 1; : : : ; j ,B0

i
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ùÂ¡��� ø .´¨� üÎ¡ ÛÖµÆõ fA1; : : : ; Aj ; Aj+1g ø ,hB0
1
; : : : ; B0

ji = hA1; : : : ; Aji ��ÂÖµ¨�

´¨� üÎ¡ ÛÖµÆõ 1-10 Õ±Ï ,À÷ÂÔ¬�÷ ©Â¬��ä �bÞû �î fB0
1
; : : : ; B0

j+1
g Àõ�ãµõ �bä�Þ¹õ

:hB0
1
; : : : ; B0

j+1i = hA1; : : : ; Aj+1i Ýþ¤�¢ 2 ô�ð ���Èõ ñ�Àµ¨� �� �f¢À¹õ ø

Â¬��ä ¥� �î Ý���þüõ ´¨¢ fB0
1
; : : : ; B0

kg �b ä�Þ¹õ �� ô�ð k ¤¢ ,©ø¤ �b õ�¢� � � °��Â� ßþÀ�

ø ´¨� E Àã� Â��Â� Â¬��ä ¢�Àã� ö�� .´¨� ùÀª Û�ØÈ� E ¤¢ ¢�Þä Ýû Â� ø¢ �� ø¢ ÂÔ¬�÷

2 .Ýþ��µê�þ ´¨¢ E ý�Â� Àõ�ãµõ �b þ�� ×þ �� ,´¨� üÎ¡ ÛÖµÆõ 1-10 Õ±Ï �ä�Þ¹õ

,A1 = (0;0;�1;1) ö� ¤¢ � î R4 ¤¢ fA1;A2;A3g � ä� Þ ¹ õ � î Ý � � îü õ Õ � Ö ½ � .ñ� · õ

À � � î Â ê .´ ¨� ü Î ¡ Û Ö µ Æ õ �b ä� Þ ¹ õ × þ A3 = (1;1;3;0) ø ,A2 = (1;0;2;0)

Å� ,c1A1 + c2A2 + c3A3 = 0

(c2 + c3; c3 � c1 + 2c2 +3c3; c1) = (0;0;0;0)

üÎ¡ ÛÖµÆõ fA1;A2;A3gÅ� ,c2 = 0 ¢�ªüõ �¹�µ÷ �ú�þ� ¥� �î c1 = 0 ø c3 = 0 �î ßþ� �¹�µ÷

���� .E = hA1; A2; A3i ,ÝþÂ�ðüõ A1; A2; A3 üÎ¡ ý�û°�îÂ� ¥� ÛØÈµõ ý�ÌêÂþ¥ �¤ E .´¨�

¤� î� � �¤ ´�Þª� � �ô�Âð ©ø¤ .A1 �A2 = �2 6= 0 �f · õ ,´Æ�÷ Àõ� ã µ õ fA1;A2;A3g �î À � �î

:ÝþÂ�ðüõ

B0
1
= A1 = (0;0;�1;1)

B2 = (1;0;2;0)� (1;0;2;0)�(0;0;�1;1)
(0;0;�1;1)�(0;0;�1;1) (0;0;�1;1) = (1;0;2;0)+ (0;0;�1;1)

:ùÂ¡��� .B0
2
= (1;0;1;1) �þ

B0
3

= (1;1;3;0)� (1;1;3;0)�(0;0;�1;1)
(0;0;�1;1)�(0;0;�1;1) (0;0;�1;1)� (1;1;3;0)�(1;0;1;1)

(1;0;1;1)�(1;0;1;1) (1;0;1;1)

= (1;1;3;0)+ 3

2
(0;0;�1;1)� 4

3
(1;0;1;1)

= (�1

3
;1; 1

6
; 1
6
)
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� î ,´¨� E ý�Â � À õ� ã µ õ �b þ� � ×þ f(0;0;�1;1); (1;0;1;1); (�1

3
;1; 1

6
; 1
6
)g �b ä� Þ¹ õ Å�

¤¢ �¤ �û B0
i ¥� ×þ Âû ,¤�¹�û ´¨�¤ �b þ�� ×þ ßµê�þ ý�Â� .¢Âî Õ�Ö½� Ã�÷ �fÞ�ÖµÆõ �¤ °ÜÎõ ßþ� ö���üõ

:Ý��îüõ �Â® ö� ñ�Ï §�Øãõ

B1 = (0;0;� 1p
2
; 1p

2
)

B2 = ( 1p
3
;0; 1p

3
; 1p

3
)

B3 = (� 2p
42

; 6p
42

; 1p
42

; 1p
42

)

�µêÂð ¤�î�� Ã�÷ Ûõ�î �b þ�� ×þ �� (¤�¹�û ´¨�¤ �þ) Àõ�ãµõ �bä�Þ¹õ ×þ Û�ÞØ� ¤¢ ´�Þª� ��ô�Âð ©ø¤

:¢�ªüõ

´¨�¤ �b ä� Þ¹ õ ×þ fB1; : : : ; Bkg À � � î Â ê .� þ� � � � À õ� ã µ õ �b ä� Þ¹ õ Û � ÞØ � (3-10)

,2-10 ©ø¤ ¥� ù¢� Ô µ¨� � � ö�� �üõ � ÷�Ú� Ý�û¢üõ ö�È÷ .k < n �î Àª� � E Â¬� �ä ¥� ¤�¹ �û

ô�Þ� ý�Â� ¤�¹�û ´¨�¤ �b þ� � ×þ fB1; : : : ; Bng �î ý¤�Ï �� ,´ê�þ Rn ¥� Bk+1; : : : ; Bn Â¬��ä

©ø¤ �� .´Æ�÷ hA1; : : : ; Aki ¤¢ �î ¢�ªüõ ´ê� þ Rn ¥� Ak+1 ýÂÊ�ä ,k < n ö�� .Àª� � Rn

�î Ýþ¤ø�üõ ´¨¢�� B0
k+1 ýÂÊ�ä ,B1; : : : ; Bk Â� Ak+1 Ý��ì Âþ�Ê� ö¢Âî Ýî �� ´�Þª� ��ô�Âð

:´¨� üÎ¡ ÛÖµÆõ ø Àõ�ãµõ fB1; : : : ; Bk; B
0
kg

B0
k+1 = Ak+1 � (Ak+1 �B1)B1 � � � � � (Ak+1 �Bk)Bk

�î ¢�ªüõ Û¬�� fB1; : : : ; Bk; Bk+1g �ä�Þ¹õ ×þ ,Bk+1 = 1

jB0

k+1
jB

0
k+1 ÓþÂã � � � Å³¨

Âð� .(¤�¹ �û ´¨�¤ �b ä�Þ¹õ ×þ ü�ã þ) À÷¢�Þä Ýû Â � ø¢ � � ø¢ ø À÷¤�¢ À��ø ñ�Ï ö� Â¬� �ä

�b þ� � ×þ ¢�¡ ,¢¤�¢ �Ìä Rn Àã� Â��Â� ý¢�Àã� �� üÎ¡ ÛÖµÆõ �ä�Þ¹õ ßþ� ö�� �î k+ 1 = n

R
n ¤¢ Ak+2 ýÂÊ�ä ,k+ 1 < n Â ð� .Rn = hB1; : : : ; Bk+1i ,¢� ªüõ Rn ý�Â � ¤�¹ �û ´¨�¤

�î Ýþ¥�¨üõ Bk+2 ýÂÊ�ä ,Ak+2 ¥� ,��� ©ø¤ �� .´Æ�÷ hB1; : : : ; Bk+1i ¤¢ �î ¢�ªüõ ´ê�þ

5



´¨�¤ �ä�Þ¹õ ×þ �� Ý�û¢ ô�¹÷� ¤�� (n� k) �¤ ÛÞä ßþ� Âð� .´¨� ¤�¹�û ´¨�¤ fB1; : : : ; Bk+2g

.¢�� Àû��¡ Rn ý�Â� �þ�� ×þ ßþ�Â���� �î Ý�¨¤üõ fB1; : : : ; Bng ý�Ìä n ¤�¹�û

Ý�õ�÷üõ Rn ¤¢ �½Ô¬Â�� ×þ �¤ Rn ¥� E ý�µÆõ ý�ÌêÂþ¥ .�û�ÌêÂþ¥ �b ó¢�ãõ ¤¢ ¢Â�¤�î (4-10)

ý�û�½Ô¬Â�� ,À�µÆû R¯�Ö÷ ,Rý�û�½Ô¬Â�� °��Â� ßþÀ� .Àª�� (n � 1) Â��Â� E Àã� �î ü�¤�¬ ¤¢

�b ½Ô¬Â�� ×þ ñ�� .À�ª��üõ R3 ¤¢ âì�ø ��½Ô¬ ,R3 ý�û�½Ô¬Â�� ø ,R2 ¤¢ ´¨�¤ ¯�Î¡ ,R2

Àõ� ã µ õ �b þ� � ×þ E0 ý�Â � ö�� �üõ ,Àª� � 0 � � E �b µ ê� þñ� Ö µ ÷� E0 Â ð� .À þÂ �Ú � ÂÑ ÷ ¤¢ Rn ¥� E

,C 6= 0 ,C ýÂÊ�ä ,3-10 ¥� ù¢�Ôµ¨� �� .´êÂð ÂÑ÷ ¤¢ ´�Þª� ��ô�Âð ©ø¤ Õ±Ï fB1; : : : ; Bn�1g

Àõ�ãµõ �b þ�� ×þ fB1; : : : ; Bn�1; Cg �¹�µ÷ ¤¢ ø ´¨� ¢�Þä B1; : : : ; Bn�1 Â� �î ¢¤�¢ ¢��ø Rn ¤¢

´¨� ßþ� Àª�� E0 ¤¢ Rn ¥� x ÂÊ�ä �î ßþ� ý�Â� üê�î ø ô¥� üÏÂª �î À��î ���� .Àª��üõ Rn ý�Â�

:�î

C � x = 0 (5)

Âð� Å� ,cn = 0 �î À�µÆû üþ�û x ö� �fÖ�ì¢ E0 Â¬��ä ,x =
Pn�1

i=1
ciBi + cnC Ý�Æþ��� Âð� �Âþ¥

Ýþ¤�¢ ,C � x = 0 Âð� ÅØãó�� Bn � x =
Pn�1

i=1 ci(B1 �Bn) = 0 ù�Ú÷� ,x 2 E

0 = C � x =
n�1X
i=1

ci(C �Bi) + cn(C � C) = cn

� î ´ ¨� ùÀ ª Ó � ¬� � E = hp;B1; : : : ; Bn�1i Û Ø ª � � E � ½ Ô ¬Â �� À � � î Â ê ñ� �

Â ð� � ú � � ø Â ð� ´ ¨� E ¤¢ x = (x1; : : : ; xn) �b Î Ö ÷ .´ ¨� E ¤¢ ý�� Î Ö ÷ p = (p1; : : : ; pn)

�î ´¨� ßþ� x 2 E ý�Â� üê�î ø ô¥� üÏÂª Å� ,x � p 2 E0

(x� p) � C = 0 (6)
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�� ´¨� ñ¢�ãõ (6) ,Ý�û¢ Çþ�Þ÷ (C1; : : : ; Cn) �� �¤ C üþ�� n Âð�

C1(x1 � p1) + � � �+ Cn(xn � pn) = 0 (7)

�½Ô¬ ø �½Ô¬ ¤¢ Í¡ ñø�Àµõ Çþ�Þ÷ .À�õ�÷üõ C Â� ¢�Þä p ¥� �¤Áð �b½Ô¬Â�� �b ó¢�ãõ �¤ �Î��¤ ßþ�

.À�µÆû (7)«�¡ ý�û´ó�� ýÀã� �¨ ý�Ìê ¤¢

ý�ÌêÂþ¥ ×þ E Âð� .¢�¢ Ý�Þã� (n � 1) ¥� Â�è ¢�ã�� ý�µÆõ ý�û�ÌêÂþ¥ �� ö���üõ �¤ (7)

Àõ�ã µõ �b þ� � ×þ fB1; : : : ; Bki ö� ¤¢ �î Àª� � E = hp;B1; : : : ; Bki ÛØª �� ýÀã� � �k ý�µÆõ

Àõ�ãµõ ý��þ� � �� �¤ fB1; : : : ; Bkg ,(3-10) ©ø¤ Õ±Ï ,´¨� ,E0 ,�bÀ±õ �� E �b µê� þñ�Öµ÷� ý�Â�

�û�½Ô¬Â�� ý�Â� �»÷� ���Èõ üó�Àµ¨� �� .Ý��îüõ Û�ÞØ� Rn ý�Â� fB1; : : : ; Bk; Bk+1; : : : ; Bng

Bk+1; : : : ; Bn Â� x� p �î ¢�� Àû��¡ ßþ� Àª�� E ¤¢ x �b ÎÖ÷ �î ßþ� ý�Â� üê�î ø ô¥� üÏÂª ,Àõ�

:À��îüõ ëÀ¬ Âþ¥ �Î��¤ (n � k) ¤¢ �î ´¨� üÏ�Ö÷ �bä�Þ¹õ E Å� .Àª�� ¢�Þä

Bk+1 � (x� p) = 0; : : : ; Bn � (x� p) = 0 (8)

x1
2

= x2�1
1

= x3+1
�1 = x4

3
´¨�¤ Í¡ ¥� �¤ (1;�1;0;2) �b ÎÖ ÷ �b Ü¬�ê R4 ¤¢ Ý�û��¡üõ .ñ�·õ

ýø¤ ¯�Ö÷ �� ùÀª ù¢�¢ �b ÎÖ÷ ¥� ßØÞõ �b Ü¬�ê ßþÂµû���î ,Í¡ ¥� �ÎÖ÷ �b Ü¬�ê ¥� ¢�ÊÖõ .Ý��î �±¨�½õ

Å� ,(?�Â�) ¢¤�À÷ ¤�Âì ùÀª ù¢�¢ Í¡ ýø¤ ,(1;�1;0;2) ,ùÀª ù¢�¢ �b ÎÖ÷ �î À��î ���� .´¨� Í¡

ý¢�ä �b ¨À�û ñ�ø¤ �� ö���üõ ø À÷Â�ðüõ ¤�Âì ¢Âê �� ÂÊ½�õ ý�µÆõ �½Ô¬ ×þ ýø¤ �ÎÖ÷ ø Í¡

°ÜÎõ ßþ� ¥� Ý�ÖµÆõ ü��±��) Àþ�üõ ´¨¢�� Í¡ Â� �ÎÖ÷ ¥� ¢�Þä Ý¨¤ �� �Ü¬�ê ßþÂµû���î ¢Âî Âê

ù¢�¢ Í¡ �� (1;�1;0;2) ¥� ¢�Þä ý�� ßµê�þ ý�Â� °ÜÎõ ßþ� Âê �� .(´¨� ùÀõ� Âþ¥ ßþÂÞ� ¤¢

�¤ ö� í�Âµª� ø Ý�Æþ�÷üõ �¤ (2;1;�1;3) Â� ¢�Þä (1;�1;0;2) ¥� �¤Áð �b ½Ô¬Â�� �b ó¢�ãõ ,ùÀª

�ó¢�ãõ ,(7) Õ±Ï .´¨� (1;�1;0;2) �� Í¡ �b ÎÖ÷ ßþÂµØþ¢Ã÷ âÏ�Ö� �b ÎÖ÷ .Ý��îüõ �À�� Í¡ ��
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:´Æû ÂÑ÷ ¢¤�õ �½Ô¬Â��

2(x1 � 1) + (x2 + 1)� x3 + 3(x4 �2) = 0

:Ýþ¤�¢ x1 °Æ�Â� ��� �bÎ��¤ ¤¢ x1
2

= x2�1
1

= x3+1
�1 = x4

3
¥� ü�þÃÚþ�� �� ñ��

2(x1 � 1) + (
x1

2
+ 2) + (

x1

2
+1) + 3(

3

2
x1 � 2) = 0

x1 =
2

3

(1;�1;0;2) �� Í¡ �ÎÖ÷ ßþÂµØþ¢Ã÷ (2
3
; 4
3
;�4

3
;1) �b ÎÖ÷ ø ,x4 = 1 ø x3 = �4

3
,x2 = 4

3
Å�

:´¨� Âþ¥ ¤�ÀÖõ Â��Â� ©��Ü¬�ê �î Àª��üõ
s
(1� 2

3
)2 + (�1� 4

3
)2 + (

4

3
)2 + (2� 1)2 =

5p
3

,a = (a1; : : : ; an) ,´ ¨� A ��¥�� õ � � a ¥� �¤Á ð Í ¡ l ,Rn ¤¢ À � � î Â ê .ß þÂ Þ �

�Î Ö ÷ ý�¥�� � À � û¢ ö�È ÷ .´¨� Rn ¤¢ �Î Ö ÷ ×þ p = (p1; : : : ; pn) ø 0 6= A = (A1; : : : ; An)

ü�ãþ) q = a+ (p�a)�A
A�A A âì�ø ¤¢ ø ¢�ªüõ Û¬�� p �� �Ü¬�ê ßþÂµØþ¢Ã÷ lýø¤ q ý¢Âê �� ÂÊ½�õ

.(À�¨¤ q �bÎÖ÷ �� �� ¢Âî �À� A ýø¤ (p� a) Ý��ì Âþ�Ê� ùb¥�À÷� �� Àþ�� l ýø¤ a �bÎÖ÷ ¥�

a+ tA �bÎÖ÷ ¥� p �b Ü¬�ê ¤øÁ¹õ ø ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ,xi = ai+ tAi ,l Í¡ ýÂµõ�¤�� �b ó¢�ãõ .üþ�Þ�û�¤

�� ���� �� �î ¢�� Àû��¡ t°Æ�Â� 2 ��¤¢ �¤�±ä ×þ ,ùÀõ� ´¨¢�� �¤�±ä .À�Æþ��� t°Æ�Â� �¤

.¢Âî �±¨�½õ ö� ¥� �¤ ��ÜÎõ t ö���üõ üÞú¨ ô�Þ���õ �bÎÖ÷
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