
(1) ý�µÆõ ý�û�ÌêÂþ¥

ô�ð .Ý�µêÂð ÂÑ÷ ¤¢ Rn ¤¢ �¤ ,�¨À�û Ý�û�Ôõ ßþÂ�üþ�Àµ�� ü�ãþ ,´¨�¤ Í¡ ø �ÎÖ÷ ô�úÔõ Û±ì �ÆÜ� ¤¢

ý¤ø�¢�þ .(n � 2) ´¨� Rn ¤¢ (\�½Ô¬" �¬�¡ ¤�Ï �� �þ) \´¨�¤ �½Ô¬"×þ ÓþÂã� �õ ýÀã�

ÂÑ÷ ¤¢ �¤ A üÖ�Ö� �¤�Ìõ ´Æ¿÷ �î Àª ÓþÂã� �÷�ð ßþ� \A��¥��õ �� a ¥� �¤Áð Í¡" �î Ý��îüõ

�� Å³¨ ø ,A 6= 0 �î ßþ� Â� ¯øÂÈõ À�û¢üõ Û�ØÈ� \A ý�µ¨�¤ ¤¢ 0 ¥� �¤Áð Í¡" ×þ �î ,Ý�µêÂð

�� �½Ô¬ ÓþÂã� ý�Â� .Àõ� ´¨¢�� \A ��¥��õ �� a ¥� �¤Áð Í¡" ,a ´��� ¤�ÀÖõ �� Í¡ ßþ� ñ�Öµ÷�

üÖ�Ö� �ÂÌõ ×þº�û ü�ãþ À�ª�� �µ¨�ÂÞû�÷ üþ�� n ø¢ A;B À��î ­Âê .Ý��îüõ ÛÞä ���Èõ ÕþÂÏ

Â� ü�µ±õ ,�õ ý¢�úª ¤�Ê� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤ sA+ tB ÛØª �� ¯�Ö÷ �b ä�Þ¹õ .Àª�±÷ ýÂÚþ¢

�bÀ±õ ,s = t = 0 ý�¥���) ´¨� �bÀ±õ ¥� �¤Áð ý��½Ô¬ �ä�Þ¹õ ßþ� �î ´¨� ßþ� ,R3 ø R2 �� üþ��ª�

�½Ô¬" Ý�û¢ ñ�Öµ÷� a ùb¥�À÷� �� �¤ ¯�Ö÷ �Þû ø ÝþÂ�Ú� ÂÑ÷ ¤¢ a ý��ÎÖ÷ Âð� ñ�� .(Àþ�üõ ´¨¢��

.(1 ÛØª) ¢�ªüõ Û¬�� \B ø A ��¥��õ �� a ¥� �¤Áð
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sA + tB

A

B

a

1 ÛØª

Ý��îüõ ÓþÂã� °��Â� ßþÀ�

ha;A;Bi = fa+ sA+ tB j s; t 2 Rg (1)

.Ý�õ�÷üõ B ø A ��¥��õ �� a ¥� �¤Áð �b½Ô¬ �¤ �ä�Þ¹õ ßþ�

,i 6= j ,fi; jgÅþÀ÷� �ø¥ �n
2

�
=

n(n�1)
2

¢�Àã� �� f1; : : : ; ng ¤¢ .(ü��Êµ¿õ ��½Ô¬) 1 ñ�·õ

�bä�Þ¹õ fi; jg Âû ý�¥��� .¢¤�¢ ¢��ø

fsei + tej j s; t 2 Rg

.´¨� Rn ¤¢ ü��Êµ¿õ �b½Ô¬ ×þ

�¤�¬ �� �¤ �bÀ±õ �� E �b µê�þñ�Öµ÷� �þ E0 ,E = ha;A;Bi ,Àª�� Rn ¤¢ �½Ô¬×þ E Âð�

E0 = h0;A;Bi

�½Ô¬ �þ Í¡ ×þ Âû E2 ø E1 Âð� .hA;Bi Ý�Æþ�÷üõ h0;A;Bi ý�� �� üû�ð .Ý��îüõ ÓþÂã�

üú� E2 ø E1 í�Âµª� �î ßþ� Â� ¯øÂÈõ E1kE2 Ý�Æþ�÷üõ ø Ý�õ�÷üõ ý¥��õ �¤ E2 ø E1 ,Àª��
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:ùø�ä �� ø Àª��

E2 � E1 �þ E1 � E2

ø E Ý�û¢ ö�È÷ Àþ�� .EkE0 Ý�û¢üõ ö�È÷ .0 =2 E ø Àª�� Rn ¤¢ �½Ô¬ ×þ E Âð� .2 ñ�·õ

¢��ø üîÂµÈõ �bÎÖ÷ Âð� .E0 = h0;A;BiÅ� ,E = ha;A;Bi À��î ­Âê .À÷¤�À÷ íÂµÈõ �bÎÖ÷ E0

ý�Â� P = s2A+ t2B Ã�÷ ø ,°¨��õ t1 ø s1 ý�Â� P = a+ s1A+ t1B ù�Ú÷� ,P �f ·õ ,Àª�� �µª�¢

�þ ,a+ s1A+ t1B = s2A + t2B Å� ,°¨��õ t2 ø s2

a = (s2 � s1)A+ (t2 � t1)B (2)

´ª�÷ ö���üõ �¹�µ÷ ¤¢
0 = (s2 � s1)A+ (t2 � t1)B + (s1 � s2)A+ (t1 � t2)B

= a+ (s1 � s2)A+ (t1 � t2)B

.´¨� ­Âê é�¡ �î 0 2 E ü�ãþ

�b ½Ô¬ �� L Í¡ ù�Ú÷� ,L = hb;Bi ø ,b =2 E ,Àª�� �½Ô¬ ×þ E = ha;A;Bi Âð� .3 ñ�·õ

�b ÎÖ÷ E ø L Ý�û¢üõ ö�È÷ �f � ÷� � ø , L0 = h0;Bi � h0;A;Bi = E0 �f ø� �î �Âþ¥ ´¨� ý¥��õ E

,P = a+ s1A+ t1B Ã�÷ ø P = b+ tB Å� ,Àª�� íÂµÈõ �bÎÖ÷ ×þ P À��î ­Âê .À÷¤�À÷ íÂµÈõ

ßþ�Â����
b+ tB = a+ s1A+ t1B

b = a+ s1A+ (t1 � t)B

.´¨� ­Âê é�¡ �î b 2 E ü�ãþ

,Rn ¤¢ ´�ã®ø ßþ� .À÷�ý¥��õ �fõøÃó ,À�ª�� �µª�À÷ íÂµÈõ �ÎÖ÷ �½Ô¬ ø¢ Âð� ,R3 ¤¢ .4 ñ�·õ

ñ�·õ !À�ª�±÷ ý¥��õ ´¨� ßØÞõ íÂµÈõ �bÎÖ÷ Àì�ê �b½Ô¬ ø¢ ü�ãþ ,´Æ�÷ Ýî�� �fõøÃó ,n � 4 ý�Â�

:ÀþÂ�Ú� ÂÑ÷ ¤¢ R4 ¤¢ �¤ Âþ¥

E1 = h0; e1; e2i ; E2 = he4; e1; e3i
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�¤�¬ � � ¯� Ö ÷ ¥� ÛØÈ µ õ E2 ø ´¨� (s; t;0;0) ÛØª � � ¯� Ö ÷ ¥� ÛØÈ µ õ E1 °� �Â � ß þÀ �

ÂÔ¬ E1 ÂÊ�ä Âû ô¤�ú� �Ôó�b õ �î �Âþ¥ À÷¤�À÷ íÂµÈõ �bÎÖ÷ E2 ø E1 �î ´¨� üúþÀ� .(s0;0; t0;1)

Ýþ¤�¢ ,Ý��î ÛÖµ�õ �bÀ±õ �� �¤ E2 ø E1 Âð� ñ�� .Àª��üõ 1 Â��Â� E2 ÂÊ�ä Âû ô¤�ú� �Ôó�bõ ø ´¨�

E0

1
= E1 = f(s; t;0;0) j s; t 2 Rg ; E0

2
= f(s0;0; t0;0) j s0; t0 2 Rg

ø¢ .À��îüÞ÷ ëÀ¬ ý¥��� ÓþÂã� ¤¢ E2 ø E1 Å� ,ÅØãó�� �÷ ø ´¨� E0

2
�b ä�Þ¹õÂþ¥ E0

1
�÷ �î

.Ý�õ�÷üõ Âê��µõ �½Ô¬ ø¢ ,À�ª�� ý¥��õ �÷ ø À�ª�� �µª�¢ íÂµÈõ �bÎÖ÷ �÷ �î ,n � 4 ,Rn ¤¢ �½Ô¬

ßþ� � � ¢Âî ´�� � Û±ì �b ÆÜ� (5-6) ø (4-6) ý�ûù¤�Ãð � ��Èõ üþ�ûù¤�Ãð ö�� �üõ �¹� þ� ¤¢

:�î ö�ÞÌõ

.E = hb;C;Di ù�Ú÷� ,b 2 E ø À�ª�� E0 ý�µ¨�ÂÞû�÷ ÂÊ�ä ø¢ D ø C ,E = ha;A;Bi Âð� (1

ù�Ú÷� ,À�ª�� E2 ø E1 �½Ô¬ ø¢ ß� � íÂµÈõ ý�µ¨�ÂÞû�÷ ø Ã þ�Þµõ �b ÎÖ÷ �¨ P;Q;R Âð� (2

.E1 = E2

ö�þ�¹È÷�¢ �� �¤ ÝØ� ø¢ ßþ� ��±�� Â®�� ñ�� ¤¢ ¢Âî Ý�û��¡ ´��� ýÂ�üÜî ô�Ø�� ý¢ø¥ �� ö��

ø Í¡ ¥� �õ ü�û£ ¤�Ê� .Ýþ¥�¢Â�üõ �½Ô¬ ø Í¡ ý�Âê ýÀþÀ� Ý�û�Ôõ üêÂãõ �� ø Ý��îüõ ¤�Áð�ø

���¤� \Àã�" �ÞÜî ¥� Õ�ì¢ üÔþÂã� ¥��û .´¨� \ýÀã� ø¢" ø \ýÀã� ×þ" ¼ÎÆõ ñ�Øª� ,�½Ô¬

ø À÷�ªüõ �¤Àõ fa+ tA j t 2 Rg �ä�Þ¹õ ¤¢ t Âµõ�¤�� ×þ �� Í¡ ¯�Ö÷ �î Ý�÷�¢üõ ßØ�ó ø Ýþ�ù¢ÂØ÷

ö���üõ ý¢�úª ¤�Ï �� .fa+ sA + tB j s; t 2 Rg �b ä�Þ¹õ ¤¢ s; t Âµõ�¤�� ø¢ �� �½Ô¬ ×þ ¯�Ö÷

üÖÜ� �ä�Þ¹õ ö� \Àã�" �¤ �ä�Þ¹õ ×þ ¯�Ö÷ ö¢�¢ Ã�Þ� ý�Â� ô¥� ÛÖµÆõ üÖ�Ö� ý�ûÂµõ�¤�� ¢�Àã�

�î ,k � n ,\Rn ¤¢ ýÀã� ��k ý�µÆõ ý�û�ÌêÂþ¥"üêÂãõ ßÞ® Â�Õ�ì¢ ¤�Ï �� �¤ ô�úÔõ ßþ� .¢Âî

.¢Âî Ý�û��¡ ü¨¤Â� ,¢�� À�û��¡ \ýÀã� ��k ¼ÎÆõ ���ª�" ö���ä �� �½Ô¬ ø Í¡ Ý�Þã�

ÓþÂã� ýÀã� ø¢ �b ½Ô¬ ø Í¡ ���Èõ ýÀã� �¨ ���ª� ,n � 3 ,Rn ¤¢ Ý�û��¡üõ À��î ­Âê

�¨ ¥� ,üÖ�Ö� ¢�Àä� r; s; t ,rA + sB + tC ÛØª �� ý�ûá�Þ¹õ ´Æ¿÷ �î ´¨� üã�±Ï .Ý��î

ü�ãþ ,�µê�þ ñ�Öµ÷� �ä�Þ¹õ ,Àª�� ùÀª ù¢�¢ a 2 Rn Âð� Å³¨ .ÝþÂ�Ú� ÂÑ÷ ¤¢ �¤ C ø B ,A üþ�� n
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���� Û��ì �b µØ÷ .Ý��î üÖÜ� Rn ¤¢ \ýÀã� �¨ ý�ÌêÂþ¥ ×þ" �¤ fa+ rA + sB + tCjr; s; t 2 Rg

�� fa+ tA j t 2 Rg �b ä�Þ¹õ �¤�¬ ßþ� Â�è ¤¢ �î A 6= 0 Ýþ¢Âî ­Âê ´¨�¤ Í¡ ¢¤�õ ¤¢ �î ßþ�

�¤ B ø A ö¢�� �µ¨�ÂÞû�÷ ­Âê ,�½Ô¬ ¢¤�õ ¤¢ ¤�Ïß�Þû .Àª Àû��¡ ñÀ±õ fag �b ÎÖ÷ ×� ×þ

üµ� �þ ´¨�¤ Í¡ ×þ �� fa+ sA + tB j s; t 2 Rg �b ä�Þ¹õ �¤�¬ ßþ� Â�è ¤¢ �î Ýþ¢Âî ñ�Þä�

�þ) üþ�� n �¨ ý�Â� °¨��õ üÏÂª Ý�û��¡üõ ñ�� .¢�ªüõ ñÀ±õ (A = B = 0 üµìø) �ÎÖ÷ ×þ

¤¢ B ø A ö¢�� �µ¨�ÂÞû�÷ ø fAg ¤¢ A ö¢�±÷ ÂÔ¬ üã�±Ï Ý�Þã� �î Ý����� (üþ�� n ,k üÜî ¤�Ï �� üµ�

.Àª�� fA;Bg

ÛÖµÆõ �¤ fA1; : : : ; Akg �b ä�Þ¹õ .À�ª�� Rn Â¬��ä A1; : : : ; Ak À��î ­Âê .ÓþÂã� (1-7)

,t1A1 + � � �+ tkAk ü�ãþ ,A1; : : : ; Ak üÖ�Ö� �¤�Ìõ á�Þ¹õ º�û �î ü�¤�¬ ¤¢ Ý�õ�÷üõ üÎ¡

.À�ª�� ÂÔ¬ t1; : : : ; tk °þ�Â® �Þû �î ßþ� ÂÚõ ¢�È÷ ÂÔ¬

�� á�Þ¹õ Âû .Ý�õ�÷üõ üÎ¡ �b µÆ��ø �¤ ö� ,À�ª�±÷ üÎ¡ ÛÖµÆõ fA1; : : : ; Akg �b ä�Þ¹õ Âð�

.¢�ªüõ ùÀ÷��¡ A1; : : : ; Ak üÎ¡ °�îÂ� ×þ t1A1 + � � �+ tkAk ÛØª

¤�ÂìÂ� À÷��µ� tA = 0 �î üÏÂª �� ¢�� Àû��¡ üÎ¡ �b µÆ��ø fAg �ä�Þ¹õ ,k = 1 ý�Â� .1 ñ�·õ

ý�Â� ùÀª ñ�Þä� ¯Âª Å� .A = 0 �î ´¨� ÂÆ�õ üµìø �ú�� ßþ� .t = 0 �fõøÃó �î ßþ� öøÀ� Àª��

.´¨� üÎ¡ ÛÖµÆõ fAg �î ´¨� ßþ� ñ¢�ãõ (A 6= 0 ü�ãþ) A ýø¤ ha;Ai´¨�¤ Í¡ ÓþÂã�

� î ´¨� ß þ� ñ¢� ã õ fA;BgýÂÊ � ä ø¢ �b ä� Þ¹ õ üÎ¡ üÚ µÆ ��ø ,k = 2 ý�Â � .2 ñ� · õ

ü�ãþ ,A = � t2
t1
B ù�Ú÷� ,t1 6= 0 Âð� �f ·õ .À÷�ª ÂÔ¬ t2 ø t1 ýø¢Âû �î ßþ� öøÀ� t1A+ t2B = 0

�¤ fA;Bg ýø¤ ¯Âª ha;A;Bi �½Ô¬ ÓþÂã� ¤¢ °��Â� ßþÀ� .Àª Àû��¡ B ¥� üÖ�Ö� ü�ÂÌõ A

.´¨� üÎ¡ ÛÖµÆõ fA;Bg �î ¢Âî ö��� �¤�¬ ßþÀ� ö���üõ
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,�ä�Þ¹õ ,Àª�� ,0 ,ÂÔ¬ üþ�� ��n �û Ai ¥� ÂµÈ�� �þ ×þ ,fA1; : : : ; Akg �b ä�Þ¹õ ¤¢ Âð� .3 ñ�·õ

:ÀþÂ�Ú� ÂÑ÷ ¤¢ ¤�Ï ßþ� �¤ ti °þ�Â® .Aj = 0 À��î ­Âê �f ·õ .¢�ªüõ üÎ¡ �µÆ��ø

ti =

8<
:
1 i = j

0 i 6= j

.À�ª�� ÂÔ¬ �û Ai �bÞû �î ßþ� öøÀ� t1A1 + � � �+ tkAk = 0 �¤�¬ ßþ� ¤¢

:´¨� �Âª ßþÀ� fA1; : : : ; Akg üÎ¡ üÚµÆ��ø ý�Â� üê�î ø ô¥� üÏÂª .ù¤�Ãð (2-7)

.A1 = 0 Âð� �ú�� ø Âð� ´¨� üÎ¡ �b µÆ��ø fA1g ,k = 1´ó�� ¤¢ (Óó�

�� �¤ �û Ai ¥� üØþ ö��µ� Âð� �ú�� ø Âð� ´¨� üÎ¡ �µÆ��ø fA1; : : : ; Akg ,k > 1 ´ó�� ¤¢ (�

.´ª�÷ �û Ai Âþ�¨ ¥� üÎ¡ ü±�îÂ� �¤�¬

�b µÆ��ø fA1; : : : ; Akg Âð� .k � 2 À��î ­Âê ,Àª ü¨¤Â� ��� 1 ñ�·õ ¤¢ k = 1 ´ó�� .��±��

.tj 6= 0 �f ·õ .t1A1 + � � �+ tkAk = 0 �î ,ÂÔ¬ �Þû �÷ ,À÷¤�¢ ¢��ø üÖ�Ö� t1; : : : ; tk ,Àª�� üÎ¡

�¤�¬ ßþ� ¤¢

Aj = �
t1
tj
A1 � � � � �

tj�1
tj

Aj�1 �
tj+1
tj

Aj+1 � � � � �
tn
tj
An

:Ý�ª�� �µª�¢ Âð� ÅØãó�� .´¨� �û Ai Âþ�¨ ¥� üÎ¡ ü±�îÂ� Aj ü�ãþ

Aj = c1A1 + � � �+ cj�1Aj�1 + cj+1Aj+1 + � � �+ ckAk

Ýþ¤�¢ �Î��¤ ÂÚþ¢ éÂÏ �� Aj ñ�Öµ÷� ��

c1A1 + � � �+ cj�1Aj�1 �Aj + cj+1Aj+1 + � � �+ ckAk = 0

2 .´Æ�÷ ÂÔ¬ (Aj °þÂ®) °þ�Â® ¥� üØþ Ýî ´¨¢ �î ´¨� üó�� ¤¢ ßþ� ø

À��î ­Âê .¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� Rn ¤¢ 2 ø 1 ¥� Â���� Àã� �� ý�û�ÌêÂþ¥ ,�õÀÖõ ßþ� ��

ßþ� ¤¢ ,ùÀª ù¢�¢ �b ÎÖ÷ ×þ a 2 Rn ø Àª�� Rn Â¬��ä ¥� üÎ¡ ÛÖµÆõ �b ä�Þ¹õ ×þ fA1; : : : ; Akg
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�� a ¥� �¤Áð ýÀã� ��k ý�µÆõ ý�ÌêÂþ¥") ýÀã� ��ký�µÆõ ý�ÌêÂþ¥ ×þ Âþ¥ �b ä�Þ¹õ �¤�¬

:¢�ªüõ ùÀ÷��¡ (\A1; : : : ; Ak ��¥��õ

ha;A1; : : : ; Aki = fa+ t1A1 + � � �+ tkAk j t1; : : : ; tk 2 Rg (3)

�b ä�Þ¹õ ,(0 �� E �b µê�þñ�Öµ÷� ) E0 ¥� ¢�ÊÖõ ,Ý�û¢ Çþ�Þ÷ E �� �¤ (3) ¤¢ ùÀª ÓþÂã� �b ä�Þ¹õ Âð�

0 Ûõ�ª �î ýÀã� ��k ý�µÆõ ý�ÌêÂþ¥ ×þ üÜî ¤�Ï �� .´¨� hA1; : : : ; Aki = h0; A1; : : : ; Aki

ýÂÊ�ä ×� ýÀã� ÂÔ¬ ý�ÌêÂþ¥ �ú�� ,¢�¢¤�Âì Õ±Ï .¢�ªüõ ùÀ÷��¡ üÎ¡ ý�ÌêÂþ¥ ×þ Àª��

�î ,a 2 Rn ,À�µÆû fagý�ûýÂÊ�ä ×� ýÀã�ÂÔ¬ ý�µÆõ ý�û�ÌêÂþ¥ °��Â� ßþÀ� ø ,´¨� f0g

:Ýþ¤�¢ �¤ Âþ¥ ñøÀ� °��Â� ßþÀ� .À�þ�üõ ´¨¢�� a �� 0 ñ�Öµ÷� ¥�

�ÎÖ÷  ! ýÀã�ÂÔ¬ ý�µÆõ ý�ÌêÂþ¥

Í¡  ! ýÀã�×þ ý�µÆõ ý�ÌêÂþ¥

�½Ô¬  ! ýÀã�ø¢ ý�µÆõ ý�ÌêÂþ¥

...

�þ� .¢Âî �ÂÎõ âÎÖõ ßþ� ö���üõ ý¢Àãµõ ý�ûñ��b ¨ .¢¤�¢ Ûõ�b� ý�� ýÀã� ��ký�ÌêÂþ¥ ÓþÂã�

,�ä�Þ¹õ ø¢ fB1; : : : ; Blg ø fA1; : : : ; Akg Âð� ü�ãþ ,¢�ªüõ ß��ã� ¢Âê �� ÂÊ½�õ ¤�Ï �� k ¢Àä

ý�Â� ,hb;A1; : : : ; Aki = ha;A1; : : : ; Aki ÛØª �� ý��Î��¤ ö���üõ �þ� ,À�ª�� ,üÎ¡ÛÖµÆõ ×þ Âû

�¤ ha;A1; : : : ; Aki ý�û�ä�Þ¹õÂþ¥ üõ�úÔõ �� �� ?k = l �î ßþ� öøÀ� ´¡�¨ ¤�ÂìÂ� ,°¨��õ b ø a

Õ±Î�õ Ýû Â� íÂµÈõ Ãþ�Þµõ �b ÎÖ÷ ø¢ ý�¤�¢ ´¨�¤ Í¡ ø¢ �î ¤�Ï ö�Þû ?Ý��îüõ ÝÆ¹� \¼ÎÆõ"

¤¢ ?À÷�Õ±Î�õ Ýû Â� �fõøÃó ,íÂµÈõ �b ÎÖ÷ (k+ 1) �� ýÀã� ��ký�µÆõ ý�ÌêÂþ¥ ø¢ �þ� ,À÷�ªüõ

.À�¨¤ Ý�û��¡ �ûñ��b¨ �÷�ð ßþ� ¢¤�õ ¤¢ üãÏ�ì ý�û���� �� Àã� �bÆÜ� ø �ÆÜ� ßþ� ùÀ÷�Þ�ì��

Çþ�Þ÷ �¤�¬ ßþ� ¤¢ ,a 2 Rn ø ´¨ üÎ¡ ÛÖµÆõ fA1; : : : ; Akg À��î ­Âê .ù¤�Ãð (3-7)

.´¨� ¢Âê �� ÂÊ½�õ a + t1A1 + � � �+ tkAk ÛØª �� ha;A1; : : : ; Aki Â¬��ä
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a + t1A1 + � � �+ tkAk ÛØª �� ÓþÂã� Õ±Ï ha;A1; : : : ; Aki ÂÊ�ä Âû �î À��î ���� .��±��

­Âê .À÷�ªüõ ß��ã� �÷�Úþ ¤�Ï �� t1; : : : ; tk Ý��î ´��� Ý�û��¡üõ .´¨� °¨��õ t1; : : : ; tk ý�Â�

:À��î

a+ t1A1 + � � �+ tkAk = a+ t0
1
A1 + � � �+ t0kAk

fA1; : : : ; Akg �î �¹÷� ¥� .(t1 � t0
1
)A+ � � �+ (tk � t0k)Ak = 0 �î ¢�ªüõ �¹�µ÷ �Î��¤ ßþ� ¥�

ø ,i = 1; : : : ; k ý�Â� t0i = ti Å� ,À�µÆû ÂÔ¬ °þ�Â® �b Þû �î ¢�ªüõ �¹�µ÷ ´¨� üÎ¡ ÛÖµÆõ

2 .À¨¤üõ ��±�� �� °þ�Â® üÚ÷�Úþ

�b ä�Þ¹õ � � ×þ � � ×þ ÂÒ� � � ¤¢ ýÀã � � �ký�µÆõ ý�ÌêÂ þ¥ Âû Àû¢üõ ö�È÷ ë� ê ùb¤�Ã ð

ø R �� ´¨�¤ Í¡ �î ¤�Ï ö�Þû ,¢Â�ðüõ ¤�Âì ,Rk �b ä�Þ¹õ ü�ãþ ,(t1; : : : ; tk) °�Âõ ý�ûüþ�� ��k

.Àªüõ �¤Àõ R2 �� �½Ô¬

:´êÂð Àû��¡ ¤�Âì ù¢�Ôµ¨� ¢¤�õ �f¤ÂØõ üÎ¡ ñ�Öµ¨� ô�úÔõ ¢¤�õ ¤¢ Ã�÷ Âþ¥ �µØ÷

Ã�÷ ö� üú��÷ �b ä�Þ¹õÂþ¥ Âû ,Àª�� üÎ¡ ÛÖµÆõ fA1; : : : ; Akg �b ä�Þ¹õ Âð� .ù¤�Ãð (4-7)

üÎ¡ �b µÆ��ø Ã�÷ ö� Ûõ�ª �b ä�Þ¹õ Âû ,Àª�� üÎ¡ �b µÆ��ø fA1; : : : ; Akg Âð� .´¨� üÎ¡ ÛÖµÆõ

.´¨�

ö� ý�Ìä� ¥� üÎ¡ °�îÂ� ×þ ,¢�ª üÎ¡ �b µÆ��ø fA1; : : : ; Akg ¥� ý��ä�Þ¹õÂþ¥ Âð� .��±��

ÂÔ¬ °þÂ® �� �¤ �û Ai Âþ�¨ Âð� .À�ª�� ÂÔ¬ °þ�Â® �b Þû �î ö� öøÀ� ¢�ªüõ ÂÔ¬ Â��Â� �ä�Þ¹õÂþ¥

Âð� ¤�Ï ß�Þû .Àþ�üõ ´¨¢�� fA1; : : : ; Akg ý�Â� üÎ¡ �b µÆ��ø �b Î��¤ ×þ Ý�þ�Ãê��� �Î��¤ ßþ� ��

Âû ý�Â� üÎ¡ üÚµÆ��ø ,�Î��¤ ß�Þû ,Àª�� ¢���õ fA1; : : : ; Akg ý�Â� üÎ¡ üÚµÆ��ø �b Î��¤ ×þ

2 .Àû¢üõ ö�È÷ �¤ fA1; : : : ; Akg Ûõ�ª �bä�Þ¹õ
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