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3 ´¨Âúê136 �õ����µî



�õÀÖõ
ý��÷¢ ÓÈî ý�Â� ý��ó� �� � ´õÀ¡ ¤¢ Â±� �î ¢�� �÷�ðö� ýÂ±� ý��ó� �� � Çþ�À� �.À�µê�µª Â±� ý¤�þ �� ��÷ ý��ó���� ø �¨À�û ù�¤ ßþ� ý�õ�¢� �� ��Âð ,Àª�� �¨À�ûý��ó���� ��÷ �� ���®�þ¤ ÝÜä ¤¢ ÛÖµÆõ ý��¡�ª Ýû ¤��î ¤¢ ý��ó���� ø Â±� ý�¡�ª ø¢ ö��î�.À÷�ù¢¤ø� ÀþÀ� ýÂ±��ûùøÂð ,À÷ø ¤üõ ¤�î �� ×þ��ó���� ý�û�Ìê ´¡��ª ¤¢ �î ýÂ±� Ý�û�Ôõ ßþÂ�Ýúõ ¥� üØþ.À�µÆûÀ�û¢üõ ´±Æ÷ �µØþ ùøÂð ×þ ×þ��ó���� ý�Ìê Âû �� üþ�ø�û ø ý��ó�Þû ,ü����Þû ö�Úã���.À÷¤�¢ Ù÷¤Â� üÈÖ÷ ×þ��ó���� ý�û�Ìê ×�ØÔ� �¬�Ê¡ ø ´¡��ª ¤¢ �ûùøÂð ßþ� �îÍ¨�� 1985 ñ�¨ ¤¢ ¤�� ß�óø� ý�Â� ,ýÂ±� ý��ó���� ¤¢ ö�Úã��� ßþÂ�ü��õÀÖõ ,ßþ¢���� ùøÂð�¤ ��úÔõ ßþ� 1936 ø 1935 ý�ûñ�¨ ¤¢ 2 ºþøÂû .Àª üêÂãõ 1ù¤�Ø÷��� ý�Æ÷�Âê ö�À�®�þ¤.¢�¢ ©ÂµÆð ü����Þû ý�ûùøÂð ��÷ �� Â���� °��Âõ ��ýùÂ þ�¢ üþ�¤�Þª ¢�Àã � á�Þµ�� ¥� �î ´¨� �½Ô¬ ¥� üþ�ÌêÂ þ¥ H 1 üþ�ø�û ýù¤��ª�ð¤¢ ù�ð �î ´¨� Ó�ã® ë�½ó� ñ�·õ ßþÂ���ª� �Ìê ßþ� .´¨� ùÀª Û�ØÈ� �bÀ±õÂ� §�Þõ ý��¤¢��ü�ø�Ô� ,Àþ�üõ ´¨¢ �� ùÂþ�¢ üþ�¤�Þª ¢�Àã� ë�½ó� ¥� �î Y1 = Wi2NS1 ý�Ìê �� ñø� ù�Ú÷.Àþ�Þ÷üõ  ¤ üþ�ø�û ýù¤��ª�ð ý�ûüµÔÚª ø �û�ø�Ô� ,´ì¢ üÞî �� �õ� .¢¤�À÷Poin
are1Hurewi
z24



5 �õÀÖõßþ¢���� ùøÂð .¢�ªüõ ¤�Øª� �ûö� ßþ¢���� ùøÂð ¤�µ¡�¨ ¤¢ �Ìê ø¢ ßþ� ý�û�ø�Ô� ¥� üØþýù¤��ª�ð ßþ¢���� ùøÂð �î ö� ñ�� ,´¨� �i2NZ ùøÂð �� ´¿þÂØþ üã�±Ï ¤�Ï �� Y1 ý�Ìê¢�¥� �Â®Û¬��-� ��÷ �� ,℄4[ �ûùøÂð ý�þÂÑ÷ ¤¢ ýÀþÀ� ��úÔõ ÓþÂã� �� Â¹�õ üþ�ø�û.Àª �ûùøÂð©Â µ Æ ð Â ��� � ¢� ã �� � � 4 �¤� õ�ø� î ø 3�¢� Í ¨� � ,℄6[ 2000 ñ� ¨ ¤¢ ü þ�ø� û ýù¤�� ª� ðø 5 ÓÞþÂî ,Ý �Þã � ß þ� ¥� ýÂ � ðùÂú � � � .Àª üþ�¨� �ª �ûö� ü�� ��Þû ý�ûùøÂ ð ø ´ê� þ.À÷¢�¢ �þ�¤� ,n � 1 ,ýÀã�-n üþ�ø�û ùøÂð ��÷ �� ÀþÀ� üõ�úÔõ ,2006 ñ�¨ ¤¢ ,℄16[ 6¥ø�³þ¤ü¡Â� ø üþ�ø�û ý�ûù¤��ª�ð ��Ê¿Èõ .´¨� üþ�ø�û ý�ûù¤��ª�ð ö�õ�Â�� ÇûøÄ� ßþ�.´¨� ø¤ Ç�� ¶½� á�®�õ �ûö� ý�û¢Â�¤�î.´¨� ùÀª ý¤ø�¢Âð Âþ¥ �Âª �� ÛÊê ¸�� ¤¢ �õ�÷ö�þ�� ßþ� °ó�Îõ¤¢ .¢¥�¢Â�üõ ü÷�þ�� ÛÊê ¤�ú� ¥��÷ ¢¤�õ ý�þ�Ìì ø Óþ¤�ã� ,��õÀÖõ ö��� �� ñø� ÛÊê�� á��¤ �� ö�À�õ�ì�ä ø ´¨� ùÀª ý¤�¢¢�¡ ¥��÷ À� ¥� Ç�� ¼�®�� ø Û�ÊÔ� ¥� ÛÊê ßþ�.À��î�ãó�Îõ �¤ ö� Û�ÊÔ� �� À�÷���üõ ,��úÔõ Âû â±�õ:¥� À�µÆû �¤�±ä ÛÊê ßþ� Óþ¤�ã�üúþÀ� é�î ,�÷�ÿ� ¤�µ¨��� ø ¤�µ¨��� ý�Ìê ,Ó�ã® ë�½ó� ø ë�½ó� ,ýÀã�-n üþ�ø�û ù¤��ª�ðùøÂð Ý�Þµ�-p ø Z ùøÂð Ý�Þµ� ,¢�¥� �Â®Û¬��-� ,§�Øãõ À� ø Ý�ÖµÆõ À� ,üã®�õ,CW ´ê�±Þû ø üî¢�¨ ´ê�±Þû ,ýÂ±� ýù¢ÂÈê ùøÂð ø ¼�½¬ ùøÂðÂþ¥ ,Ýóø� ùøÂðÂþ¥ ,Z,ÕÜÎõ üÚþ�ÆÞû ýùÀ�Èî�� ø ÕÜÎõ ýùÀ�Èî�� ,ý��ó�Þû�î ý�ûùøÂð ø ü����Þû ý�ûùøÂð.üã®�õ ý��÷�À÷¢ ø ý��÷�À÷¢ ý�Ìê.´¨� ùÀª ö��� �õ�÷ö�þ�� ßþ� ¥��÷ À� �� ÍÖê Óþ¤�ã� ßþ� �� ¯��Âõ ý�þ�Ìì ß��»ÞûEda3Kawamura4U.H. Karimov5D. Repov�s6



6 �õÀÖõ
.¢�ªüõ ü¨¤Â� üþ�ø�û ýù¤��ª�ð ¢ÂÔ�õ ý��ó�Þû ö���ä � � ℄7[ ý��ó�Öõ �ø¢ ÛÊê ¤¢ü þ�ø� û ýù¤��ª� ð Ûõ�ª � û�Ìê ¥� ý�ù¢¤ ¢Â Ô � õ ý�� ó� Þû ý�ûùøÂ ð ¤� µ¡�¨ � ó� Ö õ ß þ�¤¢.´¨� ùÀª üþ�¨��ª ö�«��¡ ü¡Â� ø ´¨� �µêÂð ¤�Âì Õ�Ö½� ¢¤�õ ýÀã�×þÉ¿Èõ �Ö�ì¢ ýÀã�×þ üþ�ø�û ýù¤��ª�ð ¢ÂÔ�õ ý��ó�Þû ý�ûùøÂð ��Þ� ¤�µ¡�¨ ´þ�ú÷ ¤¢.´¨� ùÀªý��ó�Þû ø ü����Þû ý�ûùøÂð ö���ä �� ℄6[ ý�ó�Öõ ¥� �ø¢ Ç¿� ü¨¤Â� �� ��¨ ÛÊê.¢¥�¢Â�üõ ,n � 2 ,ýÀã�-n üþ�ø�û ýù¤��ª�ð¤¢ �¤�õ�ø�î ø �¢� Í¨�� ,n � 2 ,ýÀã�-n üþ�ø�û ýù¤��ª�ð ��úÔõ ¤�� ß�óø� ý�Â� �ó�Öõ ßþ� ¤¢.Àª ÓþÂã� 2000 ñ�¨É¿Èõ ,n � 2 ,�¤ ýÀã�-n üþ�ø�û ý ù¤��ª�ð ü����Þû ùøÂð ¤�µ¡�¨ �ó�Öõ ßþ� �ø¢ Ç¿�.À�îüõö�� �ä � � ℄16[ ý�� ó�Öõ � � ,´¨� �õ� ÷ö� þ� � ßþ� ¶½±õ ßþÂ �üÜ¬� �î �¤�ú� ÛÊê ¤¢.Ýþ¥�¢Â�üõ ×þ��ó���� ý�û�Ìê üþ�ø�û ý�ûùøÂðý�ûùøÂð ö���ä �� ,ü����Þû ý�ûùøÂð ¥� ù¢�Ôµ¨� �� ýÂ±� ý��ó���� ¤¢ ü�þ�÷ ¤���� �ó�Öõ ßþ�¤¢�� ´±Æ÷ �ûö�Úã��� ßþ� ý�þ��õ ø �û¢Â�¤�î ,�ûüðÄþø ü¡Â� ß��»Þû .¢�ªüõ ÓþÂã� üþ�ø�û.¢�ªüõ Âî£ ý��ó�Þû�î ø ý��ó�Þû ,ü����Þû ö�Úã��� Â�Ñ÷ ùÀª�µ¡��ª ý�ûö�Úã��� Âþ�¨.¢�ªüõ ��±�� ø ö��� �õ�÷ö�þ�� ßþ� ¤¢ ùÀõ�´¨¢ �� ÀþÀ� ¸þ�µ÷ ü÷�þ�� ÛÊê ¤¢üþ�ø�û ý�ûù¤��ª�ð üþ�ø�û ý�ûùøÂð Õ�ì¢ ¤�µ¡�¨ ßµê�þ ,ÛÊê ßþ� ¸þ�µ÷ ßþÂ�Ýúõ �ÜÞ� ¥�.´¨�ùøÂð ø üþ�ø�û ùøÂð °Æ� Â� �Ìê ×þ ¯øÂ¿õ üþ�ø�û ùøÂð ¤�µ¡�¨ ÛÊê ßþ� ¤¢ ß��»Þû.¢�ªüõ �þ�¤� �Ìê ö� ü����Þû



7 �õÀÖõ¤¢ �î Àã�-üû��µõ�÷ üþ�ø�û ùøÂð ø Àã�-üû��µõ�÷ üþ�ø�û ýù¤��ª�ð ÛÊê ßþ� ý�õ�¢� ¤¢ü¡Â� ø ¢�ªüõ ý¤ø�¢�þ ,´¨� ùÀª üêÂãõ ¥ø�³þ¤ ø ÓÞþÂî Í¨�� 2010 ñ�¨ ¤¢ ℄17[ â�Âõ��±�� ��÷ ùøÂð ßþ� ¢¤�õ ¤¢ ,´¨� ùÀõ� ´¨¢ �� Àã�-üû��µõ üþ�ø�û ý�ûùøÂð ¤¢ �î ¸þ�µ÷.¢�ªüõ´¨� �� ý�Ö��ó Ýó�ä ø¢ ö�Ö����ª�ä ¢�ÊÖõ´¨� �� ý�®¤ ´Ö��Ö� ö�±�����ó�Ï ��ÜÎõ´¨�ý¤øÂ¨ øý¤À¬ øüû�ª¢�� �î ��Âû´¨� �� ý�þÂ����±î ¤¢ ö�µ����������¨� é�ì�õ´Æ�÷ Ý���þÀì Àúä ø Ýþ�¢ ý�Ö������ �¤ Åî´¨� �� ý�Ö������ Ýþ�¢ ø üû�ª¢�� À����þø��Âúì �� üÈîüõ Âð ø ÓÎó �� üÈîüõ Âð´¨� �� ý�¤ ,ý�¤ ¢�� �� Âû Ý������®�¤ �õ´¨� üµ��� ø ý¥����÷ �� üÆî Âû À�����õ�´¨� �� ý�úµ�õü� ´Þ����¤ �� �õ À�������õ�ßµ��Èþ�¡ ñ�Þ�����ä� �� ¤�øÀ������õ� Åî Âû.´¨� �� ý�Îä ø ÓÎó �� ¤�øÀ�õ� ýÀ��ã¨1390 ¤�þÂúª



1 ÛÊê
�û¥���È��

ý��ó���� 1.1ü¨À�Üì� ý�Ìê ¥� üþ�ÌêÂþ¥ ,ýÀã��n üþ�ø�û ýù¤��ª�ð ,n � 0 Ý��î ­Âê 1.1.1 ÓþÂã�: ´¨� Âþ¥ �¤�¬ �� ýÀã±�(n+ 1)H n = f(r0; r1; :::; rn) 2 Rn+1 j (r0 � 1=k)2 + nXi=1(ri)2 = (1=k)2; k 2 Ng.¢�ª üõ �µêÂð ÂÑ÷ ¤¢ H n ý�þ�� ý�ÎÖ÷ � = (0; :::;0) 2 Rn+1 ý�ÎÖ÷ý�ä�Þ¹õ �Ìê ßþ� ¤¢f (r0; r1; :::; rn) 2 Rn+1 j (r0 � 1=k)2 + nXi=1(ri)2 = (1=k)2gRn+1 ¤¢ 1=k á�ãª ø (1=k;0; :::;0) �îÂõ �� ýÀã±�n ýùÂî �î ¢�ªüõ ù¢�¢ Çþ�Þ÷ Snk ��.H n = Sk2N Snk ßþ�Â���� .´¨�×þ Â��Â� ,üÖ�Ö� ¢�Àä� Í¡ ,R ý�Ìê ¤¢ H 0 ,ýÀã�ÂÔ¬ üþ�ø�û ýù¤��ª�ð 2.1.1 ñ�·õ.´¨� ÂÔ¬ �� �ÂÚÞû ý�ó�±÷¢H 0 = fr 2 Rj (r � 1=k)2 = (1=k)2; k 2 Ng = fr 2 R jr � 1=k = �(1=k); k 2 Ng8



9 �û¥���È�� .1 ÛÊê= f2=kjk 2 Ng [ f0g�î ´¨� ùÀª �µ¡��ª üþ�ø�û ýù¤��ª�ð ö�Þû H 1 ýÀã�×þ üþ�ø�û ýù¤��ª�ð 3.1.1 ñ�·õ:´¨� Âþ¥ �¤�¬ �� R2 ý�½Ô¬ ¤¢ ö� ÛØª

� � À�ª� � X ý�Ìê ý�û�ä�Þ¹õÂ þ¥ ¥� ù¢�� ÷�¡ ×þ fAjgj2J À� � î ­Âê 4.1.1 ÓþÂã��î ý¤�Ï,X = Sj2JAj -1,Àª�� ×þ��ó���� ý�Ìê ×þ ,j 2 J Âû ý�Â� ,Aj ý�ä�Þ¹õ -2,j; k 2 J Âû ý�Â� ,Ak ø Aj ý�Ìê ø¢ Âû Í¨�� Aj \ Ak ýø¤ üþ�Öó� ü±Æ÷ ý��ó���� -3,Àª�� Õ±Î�õ.Àª�� �µÆ� ,j; k 2 J Âû ý�Â� ,Ak ø Aj ý�Ìê ø¢ Âû ¤¢ Aj \Ak ý�ä�Þ¹õ -4Âû ù�ðÂû ,´¨� fAjgj2J �� ´±Æ÷ Ó�ã® ý��ó���� ý�¤�¢ X ý�Ìê Ý�þ�ð �¤�¬ ßþ� ¤¢.Àª�� �µÆ� Aj ¤¢ ,j 2 J Âû ý�Â� ,F \Aj Âð� �ú�� ø Âð� Àª�� �µÆ� X ¤¢ F ý�ä�Þ¹õø¢��ø¢ ¤�¢�ÎÖ÷ ×þ��ó���� ý�û�Ìê ¥� ù¢��÷�¡ ×þ f(Xi; xi)gi2I À��î ­Âê 5.1.1 ÓþÂã�¤¢ p : Si2IXi ! X üµÞÆì�¤�¡ ´ª�Ú÷ �� ù�ÂÞû �¤ X = Si2IXifxi:i2Ig ý�ä�Þ¹õ .Àª�� ��¹õÛ��ì X ýø¤ Âþ¥ ý��ó���� �¤�¬ ßþ� ¤¢ .À�õ��� x� �¤ �ûxi ü÷�ÆÞû ý�ÎÖ÷ ø ÀþÂ�Ú� ÂÑ÷.´¨� ÓþÂã�



10 �û¥���È�� .1 ÛÊê,Xi ý�Ìê ¤¢ p�1(U) \Xi ý�ä�Þ¹õ Âð� �ú�� ø Âð� ´¨� ¥�� U À�÷�õ X ý�ä�Þ¹õÂþ¥ Âû.Àª�� ¥�� ,i 2 I Âû ý�Â�À�õ�÷üõ f(Xi; xi)gi2I ý�û�Ìê ýù¢��÷�¡ ë�½ó� �¤ ë�ê ý��ó���� �� (X;x�) ¤�¢�ÎÖ÷ ý�ÌêÂû ý�Â � .À�û¢üõ ö�È÷ Wi2IXi ¢�Þ ÷ � � ¤�Êµ¡� � � �¤ X ý�Ìê ø Wi2I(Xi; xi) ¢�Þ ÷ � � øXi �� �¤ p(Xi) ¤�Êµ¡� �� ø ´¨� ´¿þÂ÷�ÆÞû p(Xi) �� p ´ª�Ú÷ Í¨�� Xi ý�Ìê ,i 2 I.´¨� x� íÂµÈõ ý�ÎÖ÷ ö�Þû X ¤¢ xi ¥� ¤�Ñ�õ ø Ý�û¢üõ ö�È÷ø¢� �ø¢ ¤�¢�ÎÖ÷ ×þ�� ó� �� � ý�û�Ìê ¥� ù¢�� ÷�¡ ×þ f(Xi; xi)gi2I À��î ­Âê 6.1.1 ÝófXigi2I ýù¢��÷�¡ �� ´±Æ÷ X ý�Ìê �¤�¬ ßþ� ¤¢ .Àª�� 5.1.1ÓþÂã� ý�Ìê X ø ��¹õ�� ´±Æ÷ ,üþ�ø�û ýù¤��ª�ð é�¡ Â� Y1 = Wi2NS1 ý�Ìê ùÄþø �� .¢¤�¢ Ó�ã® ý��ó����.¢¤�¢ Ó�ã® ý��ó���� S1 �� ´¿þÂ÷�ÆÞû ý�û�¿Æ÷ ý�¤�Þª ýù¢��÷�¡2 .9.8 ñ�·õ ,℄30[ �� .í .¤ . ö�ûÂ�.Àª�� �µª�¢ Ó�ã® ý��ó���� fAjgj2J ýù¢��÷�¡ �� ´±Æ÷ X ý�Ìê À��î ­Âê 7.1.1 Ýóý�Â� Âð� �ú�� ø Âð� ´¨� �µ¨��� f : X ! Y ´ª�Ú÷ ,Y ù��¿ó¢ ý�Ìê Âû ý�Â� �¤�¬ ßþ� ¤¢.Àª�� �µ¨��� f jAj ´ª�Ú÷ ,j 2 J Âû2 .14.8 Ýó ,℄30[ �� .í .¤ . ö�ûÂ�¥� ù¢�� ÷� ¡ ×þ f(Xi; xi)gi2I ø üû� � µ õ� ÷ ý�ä� Þ¹ õ ×þ I À � � î ­Â ê 8.1.1 ÓþÂã�´ª�Ú÷ �� ù�ÂÞû �¤ X = Si2IXifxi:i2Ig ý�ä�Þ¹õ .Àª�� ��¹õ ø¢��ø¢ ¤�¢�ÎÖ÷ ×þ��ó���� ý�û�Ìêßþ� ¤¢ .À�õ��� x� �¤ �ûxi ü÷�ÆÞû ý�ÎÖ÷ ø ÀþÂ�Ú� ÂÑ÷ ¤¢ p : Si2IXi ! X üµÞÆì�¤�¡.´¨� ÓþÂã� Û��ì X ýø¤ Âþ¥ ý��ó���� �¤�¬Âû ý�Â� Âð� �ú�� ø Âð� ´¨� ¥�� Àª�±÷ x� ÂÊ�ä Ûõ�ª �î U À�÷�õ X ý�ä�Þ¹õÂþ¥ Âû -1.Àª�� ¥�� Xi ý�Ìê ¤¢ p�1(U) \Xi ý�ä�Þ¹õ ,i 2 IÂû ý�Â� Âð� �ú�� ø Âð� ´¨� ¥�� Àª�� x� ÂÊ�ä Ûõ�ª �î V À�÷�õ X ý�ä�Þ¹õÂþ¥ Âû -2



11 �û¥���È�� .1 ÛÊêfi 2 I : Xi * p�1(V )g ý�ä�Þ¹õ ø Àª�� ¥�� Xi ý�Ìê ¤¢ p�1(V ) \Xi ý�ä�Þ¹õ ,i 2 I.Àª�� üû��µõ¤�¢�ÎÖ ÷ ý�û�Ìê ýù¢�� ÷�¡ Ó�ã® ë�½ ó� �¤ ë� ê ý�� ó� �� � � � (X;x�) ¤�¢�ÎÖ ÷ ý�Ìêö�È÷ eWi2IXi ¢�Þ÷ �� ¤�Êµ¡� �� �¤ X ý�Ìê ø eWi2I(Xi; xi) ¢�Þ÷ �� ø À�õ�÷üõ f(Xi; xi)gi2I¤�Êµ¡� �� ø ´¨� ´¿þÂ÷�ÆÞû p(Xi) �� p´ª�Ú÷ Í¨�� Xi ý�Ìê ,i 2 I Âû ý�Â� .À�û¢üõ.´¨� x� íÂµÈõ ý�ÎÖ÷ ö�Þû X ¤¢ xi ¥� ¤�Ñ�õ ø Ý�û¢üõ ö�È÷ Xi �� �¤ p(Xi)x� ý�ÎÖ÷ ¤¢ �ú�� ø À÷���±ª Ýû �� ¤��Æ� 5.1.1 ÓþÂã� ý�Ìê ø ��� ÓþÂã� ý�Ìê ý��ó����,Ó�ã® ë�½ó� ý��ó���� ¥� ë�½ó� üþ�Öó� ý��ó���� ¢�ªüõ ¶ä�� �ø�Ô� ßþ� .À÷¤�¢ �ø�Ô�.´¨� ü÷�ø�Âê ´�Þû� ý�¤�¢ x� ý�ÎÖ÷ �Ìê ø¢ ßþ� ¤¢ ,ø ¤ ßþ� ¥� .Àª�� Â�ÓþÂÒÓ� ã® ë� ½ ó� ¥� Û¬� � ý�Ì ê � � ,n � 0 ,ýÀ ã �-n ü þ�ø� û ýù¤�� ª� ð 9.1.1 ñ�·õü�ã þ ,´¨� ´¿þÂ ÷�ÆÞû ,Sn ýÀã �-n ýùÂî � � ´¿þÂ ÷�ÆÞû ý�¿Æ÷ üþ�¤� Þª ¢�Àã ��� Ó�ã® ë�½ó� ¢�ªüõ ¶ä�� �î ´¨� �ÎÖ÷ ø¢ Sn ý�Ìê ,n = 0´ó�� ¤¢ .H n � eWi2NSn.Àõ�¹÷��� �ÂÚÞû ý�ó�±÷¢ ×þ,Ý�õ�÷üõ ü±Æ÷ üµ¿þÂ÷�ÆÞû �¤ g : (X;A) ! (Y;B) ý�µ¨��� ´ª�Ú÷ 10.1.1 ÓþÂã�.Àª�� üµ¿þÂ÷�ÆÞû ×þ gj(X�A) : (X �A)! (Y �B) ù�ðÂû¤¢ .Àª�� À��ø ýÀã�-n°ãØõ In ø n 2 N ,[0;1℄ À��ø ýù¥�� IÀ��î ­Âê 11.1.1 ñ�·õýø¤ ý¤�Ú÷¸�ð Â þ�Ê� ´ª�Ú÷ ý�Î��® � � g : (In; �In) ! (Sn; a) ´ª�Ú÷ �¤�¬ ßþ�.´¨� ü±Æ÷ üµ¿þÂ÷�ÆÞû ×þ ,In� �In ý�ä�Þ¹õ,é¤øÀ ¨� û ý� Ì ê × þ ýø¤ � � ù¢Â È ê ý� Ì ê × þ ¥� ü þ� ¨ø¢ × þ 12.1.1 ��Ìì.´¨� üµ¿þÂ÷�ÆÞû2 .4.4.1 ý��Ìì ,℄28[ �� .í .¤ . ö�ûÂ�



12 �û¥���È�� .1 ÛÊê�� ´¿þÂ÷�ÆÞû ý�¿Æ÷ ×þ ,en À�÷�õ ,ýÀã�-n ýùÂ¹� ,ùÂ¹�-n×þ 13.1.1 ÓþÂã�.´¨� Dn � Sn�1 ¥�� ý�ð.´¨� ùÂ¹�-n×þ ´¨� À��ø ýÀã�-n°ãØõ In ö� ¤¢ �î int(In) ý�Ìê 14.1.1 ñ�·õÀª�� ¢���õ m À�÷�õ ü½�½¬ ¢Àä ù�ðÂû Ý�þ�ð üû��µõ Àã� �� �¤ X ý�Ìê 15.1.1 ÓþÂã��î Àª� � ¢���õ B À� ÷�õ X ý�Â� ý¥� � Çª�� A À� ÷�õ X ¥� � Çª�� Âû ý�Â � �Øþ¤�Ï ��.¢�ª üõ ù¢�¢ Çþ�Þ÷ dimX ¢�Þ÷ �� ¢Àä ßþ� .Àª�� m+ 1 Â·î�À� ý�±�Âõ �� A ¥� üÔþÂÑ�0 � dim(X) � n ¯Âª ¤¢ �î X À�÷�õ ÂþÁ�×�ØÔ� ø ×þÂµõ ý�Ìê Âû 16.1.1 ��Ìì.À��È÷üõ R2n+1 ü¨À�Üì� ý�Ìê ¤¢ À�î ëÀ¬2 .4.11.1 ý��Ìì ,℄8[ �� .í .¤ . ö�ûÂ�×þÂµõ Y ý�Ìê ø ñ�õÂ÷ X ý�Ìê ,�µÆ� üµª�Ú÷ f : X ! Y À��î ­Âê 17.1.1 ��ÌìÝþ¤�¢ �¤�¬ ßþ� ¤¢ .Àª��dim(X) � supfdim(f�1(y))j y 2 Y g+ dim(Y )2 .2.21 ý�¹�µ÷ ,℄29[ �� .í .¤ . ö�ûÂ�üã®�õ À�±Þû ¤
�µ¨��� Âû ø ¤�µ¨��� ,À�±Þû ø ù¢ÂÈê ,×þÂµõ ý�Ìê Âû 18.1.1 ÓþÂã�.¢�ªüõ ùÀ÷��¡ �÷�ÿ� ¤�µ¨���.´¨� �÷�ÿ� ¤�µ¨��� ×þ ,n � 1 ,ýÀã�-n üþ�ø�û ýù¤��ª�ð 19.1.1 ñ�·õ¤�µ¨��� Âð� �ú�� ø Âð� ´¨� À��ø ýù¥�� ý�µ¨��� Âþ�Ê� ,é¤øÀ¨�û ý�Ìê Âû 20.1.1 ��Ìì.Àª�� üã®�õ À�±Þû ø À�±Þû ,ù¢ÂÈê ,×þÂµõ ü�ãþ ,�÷�ÿ�2 .5.3 Ç¿� ,℄13[ �� .í .¤ . ö�ûÂ�



13 �û¥���È�� .1 ÛÊêö� ¤�� Âû Âð� ,¢�ªüõ ùÀ÷��¡ ���Øþ Y ¤�µ¨��� �� X ¤�µ¨��� ¥� f ´ª�Ú÷ 21.1.1 ÓþÂã�.´¨� f�1(y) öø¤�ø Âþ�Ê� ý�ä�Þ¹õ ,y 2 Y ý�ÎÖ÷ ¤�� ¥� ¤�Ñ�õ .Àª�� À�±Þûö� ¤�� Âû Âð� ,¢�ªüõ ùÀ÷��¡ Ýþ�õ Y ¤�µ¨��� �� X ¤�µ¨��� ¥� f ´ª�Ú÷ 22.1.1 ÓþÂã�.Àª�� ýÀã�ÂÔ¬À� ÷� õ ¤� µ¨� � � ý�û�Ìê ß� � ´ª�Ú ÷ Âû ý�Â � (Ý þ�õ -�� �Ø þ ý� þ�¹ �) 23.1.1 ��Ìì×þ ø m : X ! Z À�÷�õ øÂ� ø ���Øþ ´ª�Ú÷ ×þ ,Z À�÷�õ ¤�µ¨��� ý�Ìê ×þ ,f : X ! Y.f = l Æm �î ¢¤�¢ ¢��ø l : Z ! Y À�÷�õ Ýþ�õ ´ª�Ú÷2 .14 ý�½Ô¬ ,℄33[�� .í.¤ . ö�ûÂ�ø ´ �� � ý�Ì ê ×þ Y ,À � ª� � é¤øÀ¨� û ý�Ìê ø¢ E ø B À � � î ­Â ê 24.1.1 ÓþÂã�üÚþ�ÆÞû x 2 B Âû ý�Â� À��î ­Âê ß��»Þû .Àª�� øÂ� ø �µ¨��� ´ª�Ú÷ ×þ p : E ! Býø�Æ� (x; y) 2 V � Y Âû ý�Â� �î ´¨� ¢���õ �x : V � Y ! p�1(V ) üµ¿þÂ÷�ÆÞû ø Vüã®� õ üú þÀ � é�î ×þ �¤ p : E ! B �¤�¬ ß þ� ¤¢ .Àª� � ¤�Â ìÂ � p Æ �x(x; y) = x.Ý�õ�÷üõüã®�õ üúþÀ� é�î ×þ p : E ! B À��î ­Âê (ü����Þû Â���� ´�¬�¡) 25.1.1 ��Ìì­øÂÔõ F : In� I! B ü����Þû ø g : In! E Â���� �� ù�ÂÞû F0 : In! B ´ª�Ú÷ ø Àª���î ý¤�Ï �� ¢¤�¢ ¢��ø G : In� I! E ü����Þû �¤�¬ ßþ� ¤¢ .F (�;0) = F0 �î Àª����÷ G ü����Þû ,Àª�� ý��ÎÖ÷ ü����Þû F ´ª�Ú÷ Âð� ùø�ä�� .G(�;0) = g ø p ÆG = F.´¨� ý��ÎÖ÷2 .1.4.2 ý��Ìì ,℄28[�� .í.¤ . ö�ûÂ�



14 �û¥���È�� .1 ÛÊêÂ±� 2.1.´¨� ùÀª �µêÂðÂ� ℄9[ â�Âõ ¥� Ç¿� ßþ� ¤¢ �ûùøÂð ý�þÂÑ÷ ý�ûÓþÂã�ø ü���¥�� °��Â� ý�Î��¤ �� �ä�Þ¹õ ×þ ) °�Âõ �±ª ý�ä�Þ¹õ ×þ I À��î ­Âê 1.2.1 Ýó.´¨� �µ¨¤ ×þ Âþ¥ ¤�µ¡�¨ �� I �¤�¬ ßþ� ¤¢ .Àª�� (üþ�þ�Â�.´¨� I ¤¢ üb ª ×þ I ÂÊ�ä Âû -1ý�ä�Þ¹õ � � Â ��Â � �¤ Hom(i; j) ý�ä�Þ¹õ i � j Â ð� ,i; j 2 I ÂÊ �ä ø¢ Â û ý�Â � -2�¤�¬ ßþ� Â�è ¤¢ .´¨� i � j ý�Î��¤ ¢��ø ý��ãõ �� �î ÝþÂ�ðüõ ÂÑ÷ ¤¢ fpijg ý�Ìä×�.´¨� i � j ý�Î��¤ ¢�±÷ ý��ãõ �� �î Ý��îüõ ÓþÂã� üú� ý�ä�Þ¹õ �� Â��Â� �¤ Hom(i; j)¢��ø pik ¢�Þ÷ ¥� ¤�Ñ�õ ´ó�� ßþ� ¤¢ .´¨� pij �� Â��Â� pkj Æ pik °�îÂ� ù�ðö� ,i � k � j Âð� -3¤¢ üþ�þ�Â� ý��ãõ �� �ûö� °�îÂ� ,´¨� k � j ý�Î��¤ ¢��ø pkj ¢�Þ÷ ¥� ¤�Ñ�õ ø i � k ý�Î��¤.´¨� Û±ì ý�Î��¤ ø¢ ¥� i � j ý�Î��¤ ñ�Ê� ¥� ý¢�Þ÷ pij �� ö� ýø�Æ� ø ´¨� °��Â� ý�Î��¤2 .9.0 ßþÂÞ� ,℄30[ �� .í .¤ . ö�ûÂ�×þ C ø 1.2.1 Ý ó ý� µ¨¤ I ,° �Â õ � ±ª ý�ä�Þ¹õ ×þ I À � � î ­Âê 2.2.1 ÓþÂã�À�÷�õ ¢¤�Þû ö�Úã�� � ×þ ,C ¤¢ Ý�ÖµÆõ ù�Úµ¨¢×þ �¤�¬ ßþ� ¤¢ .Àª�� ù��¿ó¢ ý�µ¨¤.´¨� F : I ! C,i � j Âð� ,i; j 2 I Âû ý�Â� ø ´¨� ¢���õ Fi À�÷�õ C ¥� üÿ�ª ,i 2 I Âû ý�Â� Â�Õ�ì¢ ö��� ��;�î ý¤�Ï �� ¢¤�¢ ¢��ø 'ij : Fi ! Fj ´¿þ¤ø ´¨� ü÷�Þû ´¿þ¤ ,i 2 I Âû ý�Â� ,'ii ´¿þ¤ -1.'kj Æ 'ik = 'ij ù�ðö� ,i � k � j Âð� -2Ý�ÖµÆõ À� .Àª�� C ý�µ¨¤ ¤¢ Ý�ÖµÆõ ù�Úµ¨¢ ×þ F = fFi; 'ijg À��î ­Âê 3.2.1 ÓþÂã�´¨� f'i : Fi ! Ag À�÷�õ �û´¿þ¤ ¥� ý�ù¢��÷�¡ �� ù�ÂÞû C ¤¢ A À�÷�õ üb ª ×þ ù�Úµ¨¢ ßþ�:�î ý¤�Ï ��



15 �û¥���È�� .1 ÛÊê,'i = 'j Æ 'ij ù�ðö� ,i � j Âð� ,i; j 2 I Âû ý�Â� -1¯Âª � � ff i : Fi ! Xg ý�û´¿ þ¤ ýù¢�� ÷� ¡ � � ù�Â Þ û C ¤¢ X À � ÷� õ üb ª Â û ý�Â � -2ýø�Æ� ,i 2 I Âû ý�Â� �î Àª�� ¢���õ f : A! X ý�µØþ ´¿þ¤ ,i � j üµìø ,f j Æ 'ij = f i.Àª�� ¤�ÂìÂ� f Æ 'i = f i.À�û¢üõ ö�È÷ lim�! Fi ¢�Þ÷ �� �¤ F = fFi; 'ijg Ý�ÖµÆõ ù�Úµ¨¢ Ý�ÖµÆõ À�Àª�� ¤�¢�ÎÖ÷ ×þ��ó���� ý�û�Ìê ¥� ù¢��÷�¡ ×þ f(Xk; xk)gk2N À��î ­Âê 4.2.1 ñ�·õ­øÂÔõ m � m0 üµìø imm0 : Wk�mXk ! Wk�m0Xk ñ�Þª ´ª�Ú÷ ,m;m0 2 N Âû ý�Â� øý�Ìê ùø�ä �� ,´¨� Ý�ÖµÆõ ù�Úµ¨¢ ×þ fWk�mXk; im0m gm2N ù�Úµ¨¢ �¤�¬ ßþ� ¤¢ .Àª��Ý�ÖµÆõ À� fim : Wk�mXk ! Xgm2N ñ�Þª ý�û´ª�Ú÷ ýù¢��÷�¡ �� ù�ÂÞû X = Wk2NXk.´¨� ù�Úµ¨¢ ßþ�´ª�Ú÷ ,m 2 N Âû Â�Ñ÷ ø Àª�� ù��¿ó¢ ý�Ìê ×þ Y À��î ­Âê °ÜÎõ ßþ� ��± �� ý�Â�ýø�Æ� ,m � m0 ¯Âª �� ,m;m0 2 N Âû ý�Â� �î Àª�� ¢���õ fm : Wk�mXk ! Y ý�µ¨���´¨� ¤�ÂìÂ� Âþ¥fm0 Æ imm0 = fm:Ýó Â���� .Ý��îüõ ÓþÂã� k 2 N Âû ý�Â� ,f jXk = fkjXk ý�Î��® �� �¤ f : X ! Y ´ª�Ú÷,k 2 N Âû ý�Â� ö�� .¢¤�¢ Ó�ã® ý��ó���� fXkgk2N ýù¢��÷�¡ �� ´±Æ÷ X ý�Ìê ,6.1.1Ýó ¥� ù¢�Ôµ¨� �� ñ�� .´¨� �µ¨��� f jXk ´ª�Ú÷ ,´¨� �µ¨��� fk ´ª�Ú÷ ø f jXk = fkjXk.¢�� Àû��¡ �µ¨��� f ´ª�Ú÷ 7.1.1�� .À�îüõ ëÀ¬ f Æ im = fm ýø�Æ� ¤¢ f ´ª�Ú÷ ,m 2 N Âû ý�Â� Ý�û¢üõ ö�È÷ ö��î�ýø�Æ� ,Xm ¯�Ö÷ ýø¤ ßþ�Â���� .f jXm = fmjXm Ýþ¤�¢ m 2 N Âû ý�Â� ,f ÓþÂã� �� ����ýù¤��ð ¥� ù¢�Ôµ¨� �� ñ�� .f jXk = fkjXk Ýþ¤�¢ ,Àª�� k < m À��î ­Âê ñ�� .´¨� ¤�ÂìÂ�ýø�Æ� k � m Âû ý�Â� ßþ�Â���� .Àþ�üõ ´¨¢ �� fmjXk = fkjXk ýø�Æ� ,fm Æ ikm = fkö� �� ¥ ¤�Ýû ø ´¨� ´¨¤¢ f jWk�mXk = fm ýù¤��ð �¹�µ÷ ¤¢ .´¨� ¤�ÂìÂ� f jXk = fmjXk.´¨� ´¨¤¢ ��÷ f Æ im = fm ýù¤��ð



16 �û¥���È�� .1 ÛÊê.¢¤�¢ ¢��ø ñøÀõ-Z ö���ä �� üÜ�� ý�ûùøÂð ¥� Ý�ÖµÆõ ù�Úµ¨¢ Âû Ý�ÖµÆõ À� 5.2.1 ��Ìì2 .16.2 ý��Ìì ,℄31[ �� .í .¤ . ö�ûÂ�×þ C ø 1.2.1 Ý ó ý� µ¨¤ I ,° �Â õ � ±ª ý�ä�Þ¹õ ×þ I À � � î ­Âê 6.2.1 ÓþÂã�À�÷�õ ¢¤ø¢�� ö�Úã�� � ×þ ,C ¤¢§�Øãõ ù�Úµ¨¢×þ �¤�¬ ßþ� ¤¢ .Àª�� ù��¿ó¢ ý�µ¨¤.´¨� G : I ! C,j � i Âð� ,i; j 2 I Âû ý�Â� ø ´¨� ¢���õ Gi À�÷�õ C ¥� üÿ�ª ,i 2 I Âû ý�Â� Â�Õ�ì¢ ö��� ��;�î ý¤�Ï �� ¢¤�¢ ¢��ø  ji : Gj ! Gi ´¿þ¤ø ´¨� ü÷�Þû ´¿þ¤ ,i 2 I Âû ý�Â� , ii ´¿þ¤ -1. ki Æ  jk =  ji ù�ðö� ,j � k � i Âð� -2À� .Àª� � C ý�µ¨¤ ¤¢ §�Øãõ ù�Ú µ¨¢ ×þ G = fGi;  ji g À� � î ­Âê 7.2.1 ÓþÂã�À � ÷� õ � û´ ¿ þ¤ ¥� ý�ù¢�� ÷� ¡ � � ù�Â Þ û C ¤¢ B À � ÷� õ üb ª × þ ù� Ú µ ¨¢ ß þ� §� Ø ã õ:�î ý¤�Ï �� ,´¨� f i : B ! Gig, ji Æ  j =  i ù�ðö� ,j � i Âð� ,i; j 2 I Âû ý�Â� -1¯Âª � � fgi : X ! Gig ý�û´¿ þ¤ ýù¢�� ÷� ¡ � � ù�Â Þ û C ¤¢ X À � ÷� õ üb ª Â û ý�Â � -2. i Æ g = gi �î Àª�� ¢���õ g : X ! B ý�µØþ ´¿þ¤ ,j � i üµìø , ji Æ gj = gi.À�û¢üõ ö�È÷ lim � Gi ¢�Þ÷ �� �¤ G = fGi;  ji g§�Øãõ ù�Úµ¨¢ §�Øãõ À�ø Àª�� ¤�¢�ÎÖ÷ ×þ��ó���� ý�û�Ìê ¥� ù¢��÷�¡ ×þ f(Xk; xk)gk2N À��î ­Âê 8.2.1 ñ�·õ­øÂÔõ m0 � m üµìø rm0m : Wk�m0Xk ! Wk�mXk ü®�±Ö÷� ´ª�Ú÷ ,m;m0 2 N Âû ý�Â�ùø�ä � � .´¨� §�Øã õ ù�Ú µ¨¢ ×þ fWk�mXk; rm0m gm2N ù� Ú µ¨¢ �¤�¬ ßþ� ¤¢ .Àª� �frm : X ! Wk�mXkgm2N ü®�±Ö÷� ý�û´ª�Ú÷ ýù¢��÷�¡ �� ù�ÂÞû X = eWk2NXk ý�Ìê.´¨� ù�Úµ¨¢ ßþ� §�Øãõ À�´ª�Ú÷ ,m 2 N Âû Â�Ñ÷ ø Àª�� ù��¿ó¢ ý�Ìê ×þ Y À��î ­Âê °ÜÎõ ßþ� ��± �� ý�Â�



17 �û¥���È�� .1 ÛÊêýø�Æ� ,m0 � m ¯Âª �� ,m;m0 2 N Âû ý�Â� �î Àª�� ¢���õ gm : Y ! Wk�mXk ý�µ¨���.´¨� ¤�ÂìÂ� Âþ¥rm0m Æ gm0 = gm,k 2 N Âû ý�Â� ,ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ �¤�¬ �� �¤ g : Y ! X ´ª�Ú÷gjg�1k (Xk�fxkg) = gkjg�1k (Xk�fxkg)¤�Ñ�õ ßþ� ý�Â� ,´¨� ÓþÂã�©�¡ g Ý�û¢üõ ö�È÷ .Ý��îüõ ÓþÂã� x� �� Â��Â� ¯�Ö÷ Âþ�¨ ¤¢ øÝþ¤�¢ k0 > k ý�Â� À��î ­Âêg�1k (Xk � fxkg) \ g�1k0 (Xk0 � fxk0g) 6= ;���� �� .gk0(y) 2 Xk0 � fxk0g ø gk(y) 2 Xk � fxkg �î ´¨� ¢���õ y 2 Y �¤�¬ ßþ� ¤¢�î ßþ� �� �¹�µ÷ ßþ� .gk(y) = x� �î ´êÂð �¹�µ÷ ö���üõ ,rk0k Æ gk0 = gk Ýþ¤�¢ �î ßþ� ���µØþ ¤�Ï �� g ´ª�Ú÷ ,Y ý�Ìê ¥� �ÎÖ÷ Âû ý�Â� ßþ�Â���� .´¨� Ëì��µõ gk(y) 2 Xk � fxkg.´¨� ùÀª ÓþÂã�Àª�� üû��¿ó¢ ¥�� ý�ä�Þ¹õ U � X À��î ­Âê .´¨� �µ¨��� g ´ª�Ú÷ Ý�û¢üõ ö�È÷ ×�þ�,´¨� Âþ¥ á�Þµ�� �¤�¬ �� ßþ�Â���� .´Æ�÷ x� ý�ÎÖ÷ Ûõ�ª �îU = Sk2NU \ (Xk � fxkg):,¢�ªüõ Âþ¥ ýø�Æ� �� Â¹�õ �û�ä�Þ¹õ ßþ� öø¤�ø Âþ�Ê� ý�Â� ��� ýø�Æ�g�1(U) = Sk2Ng�1(U \ (Xk � fxkg)):ý�ä�Þ¹õ ø¢ �î Ý���þüõ¤¢ ,g�1k (Xk � fxkg) ý�ä�Þ¹õ ýø¤ g ´ª�Ú÷ ÓþÂã� �� á��¤ ���¹�µ÷ ¤¢ ø À�µÆû Â��Â� g�1(Xk � fxkg) ø g�1k (Xk � fxkg)g�1(U) = Sk2Ng�1k (U \ (Xk � fxkg)):,´Æ�÷ x� ý�ÎÖ÷ Ûõ�ª U ö�� .´¨� ¥�� Xk ý�Ìê ¤¢ U \Xk ý�ä�Þ¹õ ,k 2 N Âû ý�Â�ý�ä�Þ¹õ .Àª�� ¥�� X ý�Ìê ¤¢ U \Xk ý�ä�Þ¹õ ,À�îüõ ��¹þ� X ý�Ìê ý��ó����¤¢ ßþ�Â���� ø ´¨� �µ¨��� ´ª�Ú÷ ×þ Í¨�� ¥�� ý�ä�Þ¹õ×þ öø¤�ø Âþ�Ê� g�1k (U \Xk)¥�� ��÷ ,´¨� ¥�� ý�û�ä�Þ¹õ ßþ� á�Þµ�� �î g�1(U) ý�ä�Þ¹õ �¹�µ÷ ¤¢ .´¨� ¥�� Y ý�Ìê.Àª��



18 �û¥���È�� .1 ÛÊê�ú�� ø Âð� g(y) = x� Ýþ¤�¢ ,y 2 Y ý�ÎÖ÷ Âû ý�Â� ,Ý�û¢üõ ö�È÷ �Àµ�� ��±�� ý�õ�¢� ý�Â�¤¢ üµ�� � ø ù��¿ó¢ ý�ÎÖ÷ y À��î ­Âê ¤�Ñ�õ ßþ� ý�Â� .gk(y) = x� ,k 2 N Âû ý�Â� Âð�,k 2 N Âû ý�Â� ,g ´ª�Ú÷ ÓþÂã� �� ���� �� �¤�¬ ßþ� ¤¢ ,g(y) = x� �î Àª�� Y ý�Ìêý�Â� Ý�û¢üõ ö�È÷ �ÂÖµ¨� �� �¹�µ÷ ßþ� ¥� ù¢�Ôµ¨� �� ö��î� .y =2 g�1k (Xk � fxkg) Àþ¢ Ý�û��¡.´¨� ¤�ÂìÂ� gk(y) = x� ýø�Æ� ,k 2 N Âû.g1(y) = x� Ýþ¤�¢ Im(g1) = X1 ø y =2 g�11 (X1 � fx1g) �î ßþ� Â� ��� ù�ðö� ,k = 1 Âð�Ý�û��¡üõ .gm(y) = x� ü�ãþ ,Àª�� ¤�ÂìÂ� ÝØ� k = m üã�±Ï ¢Àä ý�Â� À��î ­Âê ñ��ö�� �¤�¬ ßþ� ¤¢ .Àª�± ÷ ß��� À��î ­Âê ÓÜ¡ ö�ûÂ � � � ,gm+1(y) = x� Ý�û¢ ö�È÷ùÀªÂî£ ý�¹� µ ÷ � � �î ´¨� ¤�Â ìÂ � gm+1(y) 2 Xm+1 � fxm+1g ´þ�Ìä ,gm(y) = x�.´¨� ¤�ÂìÂ� �ÂÖµ¨� ÝØ� ßþ�Â���� .¢¤�¢ Ëì���ßªø¤ �¤�¬ ßþ� ¤¢ ,Àª�� ¤�ÂìÂ� gk(y) = x� ýø�Æ� ,k 2 N Âû ý�Â� À��î ­Âê ÅØãó��Â��Â� y ý�ÎÖ÷ ¤¢ ´ó�� ßþ� ¤¢ �î ´¨� ý� �÷�ð �� g ´ª�Ú÷ .y =2 g�1k (Xk � fxkg) �î ´¨�.Àª ´��� ¤�îÁõ üÏÂªø¢ ý�ä¢� ö��î� .¢�ªüõ ÓþÂã� x� ��ö�È÷ .´Æû ��÷ x� ý�ÎÖ÷ Ûõ�ª �î Àª�� X ý�Ìê ¤¢ ý¥�� ý�ä�Þ¹õ U À��î ­Âê ×�þ�.´¨� ¤�ÂìÂ� g�1(U) = Sk2Ng�1k (U) ¤¢ ýø�Æ� �¤�¬ ßþ� ¤¢ Ý�û¢üõ,g(y) = x� Âð� .Àª�� Y ý�Ìê ¤¢ g�1(U) ý�ä�Þ¹õ ¥� üû��¿ó¢ ý�ÎÖ÷ y À��î ­ÂêÂ ð� .y 2 g�1k (U) Ý þ¤�¢ ,k 2 N Â û ý�Â � �¹ � µ ÷ ¤¢ .gk(y) = x� ,k 2 N Â û ý�Â � ù� ðö�üã�±Ï ý¢Àä Å� .gm(y) 6= x� �î ´¨� ¢���õ m À�÷�õ üã�±Ï ý¢Àä ù�ðö� ,g(y) 6= x�ø g(y) = gk(y) �¤�¬ ßþ� ¤¢ ,g ÓþÂã� Â���� .gk(y) 2 Xk � fxkg �î ´ê�þ ö���üõ k À�÷�õ.y 2 g�1k (U) �î ¢�ªüõ �¹�µ÷ g(y) 2 U ö��Y ý�Ìê ¤¢ g�1k (U) ý�ä�Þ¹õ ¥� üû��¿ó¢ ý�ÎÖ÷ y ø ´��� ø ù��¿ó¢ k 2 N À��î ­Âê ñ��.g�1(U) = Sk2Ng�1k (U) Àû¢üõ �¹�µ÷ �î y 2 g�1(U) ¢�ªüõ ´��� ��� À÷ø ¤ ���Èõ .Àª��.´¨� ¥�� Y ý�Ìê ¤¢ g�1(U) ý�ä�Þ¹õ ßþ�Â���� ,À�µÆû ¥�� á�Þµ�� ßþ� ý�û�Ôó�bõ.´¨� �µ¨��� g �¹�µ÷ ¤¢.À�îüõ ëÀ¬ §�Øãõ À� ¯Âª ¤¢ g ´ª�Ú÷ Ý�û¢üõ ö�È÷ ö�þ�� ¤¢


