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¤¢�õ ,¢¤ø� ß�õ¥ �� ö�Þ¨� ¥� �Âõ �î ø��� ÝþÀÖ�.¤À� ,¢Âî ö�ð¤�µ¨ ßÈ� ö����õ �Âõ ø Àþ�ð �Â¹û ö�Þ¨� �� �î ø� ø



ü÷�¢¤Àì ø ÂØÈ�ù�¤ ¤¢ Ý�÷��µ� �� ù¢�õÂê �Îä �õ �� ßµÆþ¥ ø öÀ�ÈþÀ÷� ´Ê¡¤ �î ´¨�¤ ¢Â¡ ø ö�� ¤�ðÀþÂê� Çþ�µ¨ø� ¥� À÷�ùÀ÷�õ �À� ö�ð��ø ¥� ü÷�ãõ �î ��Ú÷� é�¡ ù�¤ �þ¢�� ßþ� ¤¢ .Ý�ª�� ù¢�ú÷ üõ�ð ´Ö�Ö� �� öÀ�¨¤.Àþ�õÂê �Îä ßõ Â� ´¨¤¢�÷ ¥� �¤ ´¨¤¢ É�¿È� ø ��Þ� �¤Àì �� Ý±ÜÏüõ ý¤�þ....Ý��¹� Ý��µî ø ¢�ª Ý÷�û¤ ÝÈ÷�¢ Âð� ßõ Â� ý�øÀ�Þ�¤� ¢�µ¨� �f¬�Ê¡ ,À÷�ù¢�Þ÷ ý¤�þ �õ�÷ ö�þ�� ßþ� ßµª�÷ ¤¢ �Âõ �î ü÷�Æî ��Þ� ¥� �Àµ�� ¤¢ ´¨� �¥�ö�È����Â¹� ¥� ÝµÆ÷��� ö�Èþ� üþ�±�Øª ø Â±¬ �� �Àõ ßþ� ��Þ� ¤¢ �î ¤�Ø�� üÜä Âµî¢ ý�ì� ����ý�ì� ���� üÜ¡�¢ ¤ø�¢ ,ý�þ�ä Âµî¢ ý�ì� ���� �¤ø�Èõ ¢�µ¨�¥� ß��»Þû .Ý�î ÂØÈ� �¢Âð À�õùÂú�ßþ� Â� �È�Þû ßõ ©�� ý¤�� .�¤�¢ �¤ ÂØÈ� ´þ�ú÷ ü�î¤ Âµî¢ ý�ì� ���� ü�¤�¡ ¤ø�¢ ø ü÷�¥�¤ Âµî¢ùÀúä Â� �î �¤ ý��Ô�Òø öÀ÷�¨¤ ��¹÷� �� ö��� ø ö�µ¨ø¢ ø À���¨� ´±½õ ø ���� üÚµÆþ�ª �î ù¢��.���µÆ÷��µ÷ �»÷� ¥� ©¥�� ø ���µÆ÷��� �î �»÷� ¥� ýÀ�¨Â¡ �� Å� ,Ýª�� �µª�¢ ���µêÂð



ùÀ�Ø�
�Â±Ü�û ý�Ìê ×þ ýø¤ �¤ T1; T2; :::; TN üÏ�Æ±÷�Â�è ´ª�Ú÷ üû��µõ ý¢�Àã� �Àµ�� �õ�÷ ö�þ�� ßþ� ¤¢Àª üêÂãõ ø��þ Í¨�� �î üªø¤ §�¨�Â� �û ö� íÂµÈõ ´��� ý�ÎÖ÷ ×þ °þÂÖ� �� ø �µêÂð ÂÑ÷¤¢¥� ´ÞÆì ßþ� .¢Âî Ý�û��¡ ���¤� �¤  �÷�� ý�Ìê ´ó�� �� °ÜÎõ ßþ� ¥� Ý�Þã� ×þ Å³¨ .Ýþ¥�¢Â�üõý¢�Àã� íÂµÈõ ´��� ý�ÎÖ÷ °þÂÖ� �� Â¡� ÛÊê ¤¢ �fµþ�ú÷ .´¨� ÀþÀ� ý¤�î Â� ÛÞµÈõ �õ�÷ ö�þ��¢¤��õ ßþ� ý�Þû ¤¢ .Ýþ¥�¢Â�üõ �Â±Ü�û ý�Ìê ×þ ýø¤ üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ¥� �¤�Þª üû��µõ�÷ëÀ¬ ü¬�¡ ü��Â� �ç � ý�ó¢�ãõ� ÷ ×þ ¤¢ �û´ª�Ú÷ íÂµÈõ ´�� � ý�ÎÖ÷ �î ¢�¢ Ý�û��¡ ö�È÷.À�îüõ



���¤À�õ ´¨Âúê

×þ



¤�µÔÚÈ��1´±·õ �fþ�ì H ýø¤ �¤ A ¤�À÷�Âî ø üÎ¡ ÂÚÜÞä ,Àª�� üÖ�Ö� �Â±Ü�û ý�Ìê ×þ H Ý��î Âê�î ý¤�Ï �� Àª�� �µª�¢ ¢��ø � > 0 ¢Àä ù�ðÂû Ý�þ�ðhAx; xi � �kxk2 x 2 H
Ý�ª�� �µª�¢ x; y 2 H Âû ý�Â� ù�ðÂû Ý�õ�÷ 2üÏ�Æ±÷�Â�è �¤ H Â� T ´ª�Ú÷ ¢�¡kTx� Tyk � kx� yk:�î ý¤�Ï �� Àª��üõ H Â� f ´ª�Ú÷¢�¡ H ýø¤ �±Ö÷� ×þ ß��»Þûkf(x)� f(y)k � �kx� yk x; y 2 H.´¨� üµ��� ¢Àä � 2 [0;1) ö� ¤¢ �î¯�Ö÷ �ä�Þ¹õ .À�ª�� H ýø¤ üÏ�Æ±÷�Â�è ý�û´ª�Ú÷¢�¡ ¥� üû��µõ ý�ù¢��÷�¡ fTigNi=1 À��î Âêü�ãþ Ý�û¢üõ Çþ�Þ÷ Fix(Ti) �� �¤ Ti ´���Fix(Ti) := fx 2 H : Tix = xgßþ� Â¨�Â¨ ¤¢ .Ý � û¢üõ ö�È ÷ F = TNi=1 Fix(Ti) � � �¤ fTigNi=1 íÂµÈõ ´�� � ¯� Ö ÷ �ä�Þ¹õ.F 6= ; �î ´¨� ßþ� Â� Âê �õ�÷ö�þ��üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ¥� ý�ù¢��÷�¡ íÂµÈõ ´��� ¯�Ö÷ �ä�Þ¹õ ¤¢ ��ÜÎõ ý�ÎÖ÷ ×þ ö¢Âî �À��Strongly Positive1Nonexpansive2ø¢



Âû�Ò ü¨À�úõ ø ü®�þ¤ ��Üä ¥� üÔÜµ¿õ ý�ûÇ¿� ¤¢ ø Àª��üõ ´�Þû� ���� ¤��Æ� ý¢Â�¤�î ÂÑ÷ ¥�ý��ÎÖ÷ ö¢Âî �À�� ý�Â� ©�� ¢¤�¢ ü÷�ø�Âê üÜÞä ý�û¢Â�¤�î �î ¸þ�¤ �ÜÿÆõ ×þ ñ�·õ ý�Â� .¢�ª üõ�� �î ´¨� éøÂãõ 3�À½õ ýÂþÁ�ö�Øõ� ý�ÜÿÆõ �� �î Àª��üõ �À½õ ý�û�ä�Þ¹õ í�Âµª� ¤¢:¢�ªüõ ö��� Âþ¥ �¤�¬í�Âµª� �� X ý�µÆ� ø �À½õ ý�û�ä�Þ¹õÂþ¥ C1; : : : ; CN ø �Â±Ü�û ý�Ìê ×þ X À��î Âêö¢Âî�À� � ü�ãþ �À½õ ýÂþÁ� ö�Øõ� ý�ÜÿÆõ .C = C1T : : :TCN 6= ;: ü�ãþ À�ª� � C ü ú�� ÷.C ¤¢ ý��ÎÖ÷�¤�¬ ßþ� ¤¢ ,À�ª�� �µª�¢ �µÆ� ø �À½õ ý�û�ä�Þ¹õ ýø¤ ýÂþø�Ê� üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ Âð�ý�Â� ¢�ªüõ ÛþÀ±� �À½õ ýÂþÁ� ö�Øõ� ý�ÜÿÆõ �� �û´ª�Ú÷ ßþ� ý�Â� ´��� ý�ÎÖ÷ ý�ÜÿÆõ.À��î á��¤ [2℄ â±�õ �� ÂµÈ�� ������ ø �û¢Â�¤�î �� üþ��ª�Àª��üõ ü��ÜÎõ ý�ÎÖ÷ ö¢Âî �À�� ý�ÜÿÆõ ,´¨� ´�Þû� ���� ���õ¥ ßþ� ¤¢ �î üÜ��Æõ ¥� ÂÚþ¢ üØþ�¤ ¢�ªüõ ÓþÂã� üÖ�Ö� ¢�Àä� �ä�Þ¹õ ýø¤ �� �Â±Ü�û ý�Ìê ¥� �î � ýùÀª ù¢�¢ ý��þ�û â��� �î�ã��Âõ [3;14℄ â���õ �� .À�îüõ ÝÞ���õ üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ íÂµÈõ ´��� ¯�Ö÷ �ä�Þ¹õ ýø¤.À��îüÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ý�Â� ý¤�ÂØ� ý�û©ø¤ ö¢Â�¤�î �� �� ö�÷�À�®�þ¤ ¥� ý¢�Àã� Â�¡� ý�ûñ�¨ ¤¢¯�Ö÷ �ä�Þ¹õ ýø¤ ¸þ�¤ ý¥�¨ÝÞ���õ �ÜÿÆõ×þ .À÷�ù¢�� 4 ý¥�¨ÝÞ���õ Û��Æõ ý�Â� ü���� ñ�±÷¢ ��:Àª��üõ Âþ¥ �¤�¬ �� üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ íÂµÈõ ´���minu2F 12hAu; ui � hu; bi (1)°¨��õ ý¢Àä ý�ó�±÷¢ ø u 2 H ý�Â� .´¨� ë�½ó�¢�¡ ø ´±·õ �fþ�ì ýÂÚÜÞä A ø b 2 H ö� ¤¢ �î:ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ �¤�¬ �� x0 2 H ù��¿ó¢ ý¥�è� ý�ÎÖ÷ �� �¤ fxng üµÈð¥�� �ó�±÷¢ ,f�ngxn+1 = (I � �n+1A)Tn+1xn + �n+1u n � 0 (2)Convex Feasibility3Minimization Problem4�¨



.¢Â�ðüõ �¤ f1;2 : : : Ng Âþ¢�Öõ mod â��� ø Tn = Tn mod N ö� ¤¢ �î(1) ý¥�¨ÝÞ���õ �ÜÿÆõ ý�µØþ ���� �� ý�ì ¤�Ï �� fxng ý�ó�±÷¢ ´¨� ù¢�¢ ö�È÷ [11℄ ¤¢ 5 üª:À�îüõ ëÀ¬ Âþ¥ ´�¬�¡ ¤¢ fTigNi=1 ö� ¤¢ �î ´¨�ÂÚÞû
F = Fix(TN � � � T2T1) = Fix(T1TN � � � T3T2) = � � � = Fix(TN�1 � � � T1TN ) (3):À�îüõ ëÀ¬ Âþ¥ ý�û¯Âª¤¢ �î Àª��üõ (0;1) ¤¢ ý��ó�±÷¢ f�ng ùø�ä ��limn!1 �n = 0 (C1)P1n=1 �n =1 (C2)P1n=1 j�n � �n+1j <1 �þ limn!1 �n�n+N = 1 (C3)À�ª��üõ �¥� (2) Ýµþ¤�Úó� ý�ì üþ�ÂÚÞû ý�Â� (C2) ø (C1) ý�û¯Âª �î ¢Âî ���� Àþ�� :1 ÂîÁ�.À�µÆû ��÷ üê�î �ûö� �î ´Æ�÷ ¼®�ø �õ�ñ� ·õ ý�Â � À� �îüÞ÷ ëÀ¬ (3) ý�Î��¤ ¤¢ �î À� µÆû ý¢� þ¥ üÏ�Æ± ÷�Â �è ý�û´ª�Ú÷ :2 ÂîÁ��¤�¬ ß þ� ¤¢ À ÷� ª Ó þÂ ã � T2x = 3x4 ø T1x = x2 + 14 �¤�¬ � � T2 ø T1 ø X = [0;1℄ Â ð�.Fix(T2T1) = f 310g �î üó��¤¢ Fix(T1T2) = f25güÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ¥� üû��µõ�÷ �þ üû��µõ ý�ù¢��÷�¡ ý�Â� (2) ¤�ÂØ� ©ø¤ üþ�ÂÚÞû �ÜÿÆõø �ãó�Îõ ý¢�þ¥ ¢�Âê� �Ü�¨ø �� «�¡  �÷� � ý�û�Ìê ¥� ü¡Â� �þ �Â±Ü�û ý�û�Ìê ¤¢ T1; T2; : : :Âþ¥ �¤�¬ �� 1994 ñ�¨ ¤¢ 6 �Øª�� Í¨�� �î ´¨� ý���Ìì ¢¤��õ ßþ� ¥� üØþ .´¨� ùÀª ü¨¤Â�:´¨� ùÀª ���¤�¥� üû��µõ ý�ù¢��÷�¡ T1; � � � ; TN ø Àª�� H ¥� üú��÷ ø �µÆ� ,�À½õ ý�ä�Þ¹õÂþ¥ K À��î Âê.À�î ëÀ¬ (3) ý�Î�¤�¤ ¤¢ ø F 6= ; �î ý¤�Ï � � À �ª� � K � � K ¥� üÏ�Æ± ÷�Â �è ý�û´ª�Ú ÷X.u5Baushke6¤�ú�



ÀþÂ�Ú� ÂÑ÷¤¢ Âþ¥ �¤�¬ �� À�ª�� ùÀª ù¢�¢ K ¤¢ x0 ø u �î Âê ßþ� �� �¤ fxng üµÈð¥�� ý�ó�±÷¢xn+1 = �n+1u+ (1� �n+1)Tn+1xn n � 0ø (C1); (C2) ý� û¯Â ª¤¢ � î À ª� �ü õ (0;1) ¤¢ ý�� ó� ± ÷¢ f�ng ø Tn = Tn mod N ö� ¤¢ � î´¨�ÂÚÞû PFu �� ý�ì ¤�Ï �� fxng �¤�¬ ßþ� ¤¢ .À�îüõ ëÀ¬ (C 03) :P1n=1 j�n��n+1j <1.´¨� Âþ�Ê� Âµõ PF : H ! F �îüä��µõ Íþ�Âª ¥� ù¢�Ôµ¨� �� �þ ø  �÷�� ý�û�Ìê ¤¢ �¤ �Øª�� ý��Ìì ���Èõ üþ�û ©ø¤ ý¢�þ¥ ¢�Âê��� �¤ �Øª�� ý��Ìì [10℄ ¤¢ ö�ÂÚþ¢ ø 7üª�û�î�� ñ�·õ ý�Â� .À÷�ù¢�Þ÷ ü¨¤Â� f�ng ý�ó�±÷¢ ýø¤.À÷�ù¢�¢ Ý�Þã� �À½õ ´¡���Øþ  �÷�� ý�Ìêý�ó�±÷¢ üþ�ÂÚÞû ø ¢Âî �ä limn!1 �n�n+N = 1 ¯Âª �� �¤ �Øª�� ý��Ìì ¤¢ (C 03) ¯Âª 8�¤�ûø�.¢¤ø� ´¨¢ �� �Â±Ü�û ý�Ìê ¤¢ �¤ ùÀª ù¢�¢:¢Âî üêÂãõ Âþ¥ �¤�¬ �� üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ý�Â� �¤ 10 üðÀ�±Æ� °þÂÖ� ©ø¤ [8℄ ¤¢9üê�¢�õ,ù��¿ó¢ ý¥�è� ý�ÎÖ÷ ö���ä �� x0 2 H ßµêÂð ÂÑ÷ ¤¢ �� ,Àª�� H ýø¤ �±Ö÷� ×þ f Ý��î Âê:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ fxng üµÈð¥�� ý�ó�±÷¢xn+1 = �nf(xn) + (1� �n)Txn n � 0 (4)¤�Ï �� fxng ý�ó�±÷¢ ,f�ng ýø¤ üÎþ�Âª ñ�Þä� � � .Àª��üõ (0;1) ¤¢ ý��ó�± ÷¢ f�ng ö� ¤¢ �î´¨� Âþ¥ ü��Â��ç� ý�ó¢�ãõ�÷ ���� �î ´¨�ÂÚÞû T ¥� x� ´��� ý�ÎÖ÷ ×þ �� ý�ìh(I � f)x�; p� x�i � 0 p 2 Fý¤��Æ� ¤¢ À�þ�üõ ´¨¢ �� üðÀ�±Æ� °þÂÖ� ©ø¤ ¥� ù¢�Ôµ¨� �� �î üþ�ûÝµþ¤�Úó� ´¨� Âî£ �� �¥�Û��Æõ Û� ý�Â� üÎþ�Âª ´½� ��÷ ���� ßþ� �î À�µÆû �ÂÚÞû ü��Â��ç� ��¢�ãõ�÷ ���� �� ¢¤��õ ¥�Takahashi7O'Hara8Mouda�9Visosity Approximation Method10¸��



.¢ø ¤üõ ¤�î �� ý¥�¨ ÝÞ���õöøÀ� �¤ ý¤�ÂØ� üÞµþ¤�Úó� (4) üðÀ�±Æ� °þÂÖ� ©ø¤ ø (2) ¤�ÂØ� ©ø¤ °�îÂ� �� 11 ø��þ Ù÷�Ú÷�þ´¨¢�� Âþ¥ �¤�¬ �� üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ¥� üû��µõ ý�ù¢��÷�¡ ý�Â� üþ�¹��� á�÷ º�û Âê.´¨� ù¢¤ø�un+1 = �nf(un) + �un + ((1� �)I � �nA)Wnun (5)°þÂ® �� ë�½ó�¢�¡ ø ´±·õ �fþ�ì ýÂÚÜÞä A ,� °þÂ® �� H ýø¤ ü®�±Ö÷� üµª�Ú÷¢�¡ f ö� ¤¢ �îWn ß��»Þû .À�ª� �üõ 0 <  < �� ø 0 < � < 1 ¯Âª �� ´±·õ üÖ�Ö� ¢�Àä� � ø  ø  > 0:¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� �î ´¨� H Â� üµª�Ú÷¢�¡Un;1 = �n;1T1 + (1� �n;1)IUn;2 = �n;2T2Un;1 + (1� �n;2)I...Un;N�1 = �n;N�1TN�1Un;N�2 + (1� �n;N�1)IWn := Un;N = �n;NTNUn;N�1 + (1� �n;N )I¤�Ï �� (4) ý�Ü�¨ø �� ùÀª À�ó�� fung ý�ó�±÷¢ �î Ý�û¢üõ ö�È÷ �ûÂµõ�¤�� ýø¤ üþ�û¯Âª ñ�Þä� ��ü��Â��ç� �ó¢�ãõ�÷ ý�µØþ ���� �� ý�ìh(A� f)u�; u� u�i � 0 u 2 F (6)ý¥�¨ÝÞ���õ ý�ÜÿÆõ ý�Â� üÚ��ú� ¯Âª �î ´¨�ÂÚÞûmin 12hAu; ui � h(u) (7).h0(u) = f(u) ü�ãþ ;Àª��üõ f ý�Â� Û�Æ÷�µ� â��� h ö� ¤¢ �î Àª��üõ¤¢ �î ´¨� Âî£ �� �¥� .¢�¢ Ý�û��¡ ¤�Âì ü¨¤Â� ¢¤�õ �¤ üþ�ÂÚÞû ßþ� ��±�� ������ �ø¢ ÛÊê ¤¢Yonghong Yao11Çª



�� Â�ù¢�¨ ø �ø�Ôµõ üªø¤ �� ø  �÷�� À� ¥� ù¢�Ôµ¨� öøÀ� �î Ýþ�ù¢�¢ ���¤� �¤ üªø¤ ��Ìì ßþ� ��±��ø��þ Í¨�� ùÀª ���¤� ��±�� �� �ø�Ôµõ Àã� �� ��¨ ��ð ¥� ��±�� ßþ� âì�ø ¤¢ .Ýþ�ùÀ�¨¤ ��ÜÎõ ý�¹�µ÷.Àª��üõ�¤ ÀþÀ� Ýµþ¤�Úó� ßþ� üþ�ÂÚÞû A ´±·õ �fþ�ì ÂÚÜÞä ý�� �� ü÷�Þû ´ª�Ú÷ ö¢�¢¤�Âì �� ��¨ ÛÊê ¤¢üþ�ÂÚÞû ý�ÎÖ÷ ßþ� �î Ý�û¢üõ ö�È÷ ø Ýþ�ù¢¤ø� ´¨¢ �� ¤��Þû ´¡���Øþ ¤�Ï ��  �÷�� ý�Ìê ¤¢.Àª��üõ ��÷ Âþ¥ ü��Â��ç� ý�ó¢�ãõ�÷ ý�µØþ ����h(I � f)u�; J(u� u�)i � 0 8u 2 F:.¢¤ø� ��Æ� �� ÀþÀ� �f õ�î üÈûøÄ� ö���üõ Ýû �¤ ��¨ ÛÊê °ó�Îõ ßþ�Â����� � T üÏ�Æ±÷�Â�è ´ª�Ú÷ ×þ ý�Â� �¤ ý¤�ÂØ� üÞµþ¤�Úó� [7℄ ¤¢ 12üª ø �� þ¤�õ 2006 ñ�¨ ¤¢:À÷��µêÂð ÂÑ÷ ¤¢ Âþ¥ �¤�¬xn+1 = �nf(xn) + (I � �nA)Txn n � 0 (8),Àª��üõ ù��¿ó¢ ý¥�è� ý�ÎÖ÷ ×þ x0 2 H ø ´±·õ �f þ�ì ýÂÚÜÞä A ,�±Ö÷� ×þ f ö� ¤¢ �î� � (C3); (C2); (C1) Íþ�Â ª ¤¢ � î ´¨� (0;1) ¤¢ ý�� ó� ± ÷¢ f�ngø ´ �� � ý¢Àä  > 0 ùø�ä� ��� ý�ì ¤�Ï �� (8) ý�Ü�¨ø �� ùÀª À�ó�� fxng ý�ó�±÷¢ �î À÷¢Âî ´��� �ú÷� .À�îüõ ëÀ¬ N = 1��÷ (7) ý¥�¨ Ý���õ �ÜÿÆõ ý�Â� üÚ��ú� ¯Âª �î ´¨�ÂÚÞû (6) ü��Â��ç� ý�ó¢�ãõ�÷ ý�µØþ ����.Àª��üõíÂµÈõ ´��� ý�ÎÖ÷ °þÂÖ� ý�Â� �¤ ý¤�ÂØ� üÞµþ¤�Úó� 13ß� ø ��ó ,ø�� þ ,Â�¡� ý�û¤�î §�¨�Â�:À÷�ù¢Âî ���¤� Âþ¥ �¤�¬ �� T1; T2 : : : üÏ�Æ±÷� Â�è ý�û´ª�Ú÷ ¥� ÂþÁ�©¤�Þª ø üû��µõ�÷ ý�ù¢��÷�¡un+1 = �nf(un) + �nun + ((1� �n)I � �nA)W 0nun n � 0 Marino,X.u12Yao,Liou,Chen13´Ôû



ý�û´ª�Ú÷ ¥� Â þÁ�©¤�Þª ø üû��µõ� ÷ ý�ù¢�� ÷�¡ fTng1n=1ø � ´��� � � �±Ö÷� ×þ f ö� ¤¢ �î�� ë�½ó�¢�¡ ø ´±·õ �fþ�ì ýÂÚÜÞä A ,F = T1n=1 6= ; �î ý¤�Ï �� Àª��üõ H ýø¤ üÏ�Æ±÷�Â�è:¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� �î Àª��üõ H ¥� üµª�Ú÷¢�¡ W 0n ø 0 <  < � ø  > 0°þÂ®Un;n+1 = I;Un;n = �nTnUn;n+1 + (1� �n)I;Un;n�1 = �n�1Tn�1Un;n + (1� �n�1)I;...Un;k = �kTkUn;k+1 + (1� �k)I;Un;k�1 = �k�1Tk�1Un;k + (1� �k�1)I;...Un;2 = �2T2Un;3 + (1� �2)I;W 0n = Un;1 = �1T1Un;2 + (1� �1)I:ý�ó�±÷¢ �î Ý�û¢üõ ö�È÷ ,Àþ¢ Ý�û��¡ �¤�ú� ÛÊê ¤¢ �î f�ng ø f�ng ýø¤ üÎþ�Âª ñ�Þä� ��(6) ü��Â��ç� �ó¢�ãõ�÷ ý�µØþ ���� �î ´¨�ÂÚÞû p 2 F íÂµÈõ ´��� �ÎÖ÷ ×þ �� ý�ì ¤�Ï �� fung.Àª��üõý�û ÛÊê ¤¢ �î üÔþ¤�ã� ø �ûÝó ö��� �� ñø� ÛÊê ¤¢ .Àª��üõ ÛÊê ¤�ú� ¥� ÛØÈµõ �õ�÷ ö�þ�� ßþ�ý�ù¢��÷�¡ íÂµÈõ ´��� ý�ÎÖ÷ °þÂÖ� �ø¢ ÛÊê ¤¢ .Ýþ¥�¢Â�üõ ´êÂð À�û��¡ ¤�Âì ù¢�Ôµ¨� ¢¤�õ Àã�ý���¤� �� ��¨ ÛÊê ¤¢ .Ý�þ�Þ÷ üõ ü¨¤Â� �Â±Ü�û ý�Ìê ¤¢ �¤ üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ¥� üû��µõßþ� .Ýþ¤ø�üõ ´¨¢ �� ¤��Þû ´¡���Øþ  �÷�� ý�Ìê ¤¢ �¤ Ýµþ¤�Úó� ßþ� üþ�ÂÚÞû ,ÀþÀ� üÞµþ¤�Úó�ý�ù¢��÷�¡ ý�Â� ¤�ÂØ� ©ø¤ ø¢ �¤�ú� ÛÊê ¤¢ �fµþ�ú÷ ø .´¨� �õ�÷ ö�þ�� ßþ� üÈûøÄ� ÀþÀ� ¤�î ÛÊêùÀª ù¢�¢ Íþ�Âª ´½� �ú÷� ´��� ý�ÎÖ÷ °þÂÖ� �� ø ù¢�¢ ���¤� üÏ�Æ±÷�Â�è ý�û´ª�Ú÷ ¥� üû��µõ�÷.Ýþ¥�¢Â�üõ´Èû



Àª��üõ Âþ¥ ���Öõ �õ�÷ ö�þ�� ßþ� üÜ¬� â���õ[1℄ Y. Yao, A General iterative method for a �nite family of nonexpansive mappings,Nonlinear Analysis 66(2007) 2676-2687.[2℄ Y. Yao,Y. Lio, R. hen, Ageneral iterative method for an in�nite family of nonexpan-sive mappings, Nonlinear Analysis 69(2008) 1644-1654.
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1 ÛÊê
�û¥��÷ Ç��

��õÀÖõ 1.1H ýø¤ �¤ A ¤�À÷�Âî ø üÎ¡ ÂÚÜÞä ,Àª�� üÖ�Ö� �Â±Ü�û ý�Ìê ×þ H Ý��î Âê 1.1.1 ÓþÂã�hAx; xi � �kxk2 x 2 H �î ý¤�Ï �� Àª�� �µª�¢ ¢��ø � > 0 ¢Àä ù�ðÂû Ý�þ�ð ´±·õ �fþ�ìÝ�ª�� �µª�¢ x; y 2 H Âû ý�Â� ù�ðÂû Ý�õ�÷ üÏ�Æ±÷�Â�è �¤ H �� H ¥� T ´ª�Ú÷ 2.1.1 ÓþÂã�kTx� Tyk � kx� yk�î ý¤�Ï �� Àª��üõ H ¥� f ´ª�Ú÷¢�¡ H ýø¤ �±Ö÷� ×þ 3.1.1 ÓþÂã�kf(x)� f(y)k � �kx� yk x; y 2 H.´¨� üµ��� ¢Àä � 2 [0;1) ö� ¤¢ �î×þ ,limt!1 �(t) =1 ø �(0) = 0 �î �¤ � : R+ ! R üÈþ��ê� �fÀ�î� ø �µ¨��� â��� 4.1.1 ÓþÂã�1



2 �û¥��÷ Ç�� .1 ÛÊê.À�õ�÷üõ 1ö¥ø â����� �î �¤ J : X �! 2X� ´ª�Ú÷ ,Àª�� X ö�ðø¢ ý�Ìê X� ø üÖ�Ö�  �÷�� ý�Ìê X À��î ÂêÀ�õ�÷üõ � ö¥ø â��� �� ü÷�ðø¢ ´ª�Ú÷ ,¢�ªüõ ÓþÂã� Âþ¥ �¤�¬Jx = fx� 2 X� : hx�; xi = kx�kkxk; kx�k = �(kxk)g�� f 2 X� ¢¤�¢ ¢��ø x 2 X Âû ý�Â�  �÷�� ö�û ý��Ìì Õ±Ï �Âþ¥ ´¨� ÓþÂã� ©�¡ ë�ê ´ª�Ú÷��®ø �� �¤�¬ ßþ�¤¢ x� = f:�(kxk) Ý�û¢ ¤�Âì ´Æ�ê�î ñ�� f(x) = kxk; kfk = 1 �î ý¤�Ï.x� 2 Jx.¢�ªüõ ùÀ�õ�÷ ùÀª ñ�õÂ÷ ü÷�ðø¢ ´ª�Ú÷ J ù�ð ö� ,Àª�� �(t) = t �¤�¬ �� ö¥ø â��� Âð�.Àª� � ùÀª ù¢�¢ F : M � X ! R â �� � ø üÎ¡ ý�Ìê ×þ X À � � î Â ê 5.1.1 ÓþÂ ã �.Àª�� (1� t)u+ tv 2M ,t 2 [0;1℄ ø u; v 2M Âû ý�Â� Âð� ÍÖê ø Âð� ´¨� �À½õM ý�ä�Þ¹õÂð� ÍÖê ø Âð� ´¨� �À½õ F �¤�¬ ßþ� ¤¢ ,Àª�� �À½õ M Âð�F ((1� t)u+ tv) � (1� t)F (u) + tF (v) 8u; v 2M; t 2 (0;1)fyng ø fxng ý�ó�±÷¢ Âû ý�Â� ù�ðÂû Ý�õ�÷ �À½õ ´¡���Øþ ¤�Ï �� �¤ X  �÷�� ý�Ìê 6.1.1 ÓþÂã�.kxn � ynk ! 0 Ý�ª�� �µª�¢ ,kxn + ynk ! 2ø kxnk = kynk = 1 �î X�� ÕÜãµõüã®�õ ý�þ�� ×þ ù�ðÂû Ý�õ�÷ �À½õ �fã®�õ �¤ X üØþ��ó���� ý¤�¢Â� ý�Ìê 7.1.1 ÓþÂã�.À�ª�� �À½õ ö� ý�Ìä� �î ý¤�Ï �� Àª�� �µª�¢ ¢��ø ö� ý�Â� � À�÷�õø x 6= y � î x; y 2 X Â û ý�Â � ù� ðÂ û Ý � õ� ÷ �À½õ �fÀ � î� �¤ X  � ÷� � ý�Ìê 8.1.1 ÓþÂ ã �:Ý�ª�� �µª�¢ kxk = kyk = 1Weight Funtion1



3 �û¥��÷ Ç�� .1 ÛÊêk�x+ (1� �)yk < 1 8� 2 (0;1)Ý�ª�� �µª�¢ � 2 (0;1) ø x; y 2 X Âû ý�Â� ø Àª�� �À½õ �fÀ�î�  �÷�� ý�Ìê ×þ X Âð�kxk = kyk = k(1� �)x+ �yk .´¨� x = y ù�ð ö�.À ª� � ö� ¤¢ ý�� ó� ± ÷¢ fxng ø À ª� � ¤�¢ �Â ÷ ý¤�¢Â � ý�Ì ê × þ X À � � î Â ê 9.1.1 Ó þÂ ã �,f 2 X� Âû ý�Â� ù�ðÂû xn * x Ý�Æþ�÷üõ ø ´¨�ÂÚÞû x 2 X �� Ó�ã® ¤�Ï �� fxng Ý�þ�ð.f(xn)! f(x)ý�ó�±÷¢ Âû ý�Â� ù�ðÂû À�îüõ ëÀ¬ 2ñ���� ¯Âª ¤¢ X  �÷�� ý�Ìê Ý�þ�ð 10.1.1 ÓþÂã�ýø�Æõ�÷ ´¨�ÂÚÞû x 2 X �� Ó�ã® ¤�Ï �� �î X¤¢ fxnglim infn!1 kxn � xk < lim infn!1 kxn � yk.Àª�� ¤�ÂìÂ� X ¤¢ x 6= y Âû ý�Â�ßþ� ¤¢ ,Àª�� �ÂÚÞû x0 �� Ó�ã® ¤�Ï �� fxng ý�ó�± ÷¢ ,H �Â±Ü�û ý�Ìê ¤¢ Âð� 1.1.1 Ýó:Ýþ¤�¢ x 6= x0 Âû ý�Â� �¤�¬lim infn!1 kxn � xk > lim infn!1 kxn � x0k.À�îüõ ëÀ¬ ñ���� ¯Âª ¤¢ �Â±Ü�û ý�Ìê ´Ôð ö���üõ ßþ�Â����´ª�÷ ö���üõ :��±��kxn � xk2 = kxn � x0 + x0 � xk2= kxn � x0k2 + kx0 � xk2 + 2Rehxn � x0; x0 � xiö�� üêÂÏ ¥� hxn � x0; x0 � xi ! 0 ßþ�Â���� xn * x0 ö�� øOpial's Condition2



4 �û¥��÷ Ç�� .1 ÛÊêlim infn!1 kxn � xk2 � lim infn!1 kxn � x0k2 + kx0 � xk2´êÂð �¹�µ÷ ö��� üõ ,x 6= x0 �î �� ö� ¥� ølim infn!1 kxn � xk2 > lim infn!1 kxn � x0k2lim infn!1 kxn � xk > lim infn!1 kxn � x0k ßþ�Â����Ó�ã® ¤�Ï �� X ý�µÆ� À��ø ý�ð Âð� ÍÖê ø Âð� ´¨� ü¨�Øã÷� X  �÷�� ý�Ìê 1.1.1 ��ÌìÀª�� ù¢ÂÈê.À��î �ã��Âõ [6℄ â±�õ ¥� 132 ý�½Ô¬�� :��±��ý�ûù¤��ð �¤�¬ ßþ� ¤¢ ,Àª�� A � X ø  �÷�� ý�Ìê ×þ X Âð� (3ö��ó�Þª- ß�óÂ��) 2.1.1 ��Ìì.À�ó¢�ãõ Âþ¥.¢¤�¢ �ÂÚÞû Ó�ã® ¤�Ï �� ý��ó�±÷¢Âþ¥ A Â¬��ä ¥� �ó�±÷¢ Âû (1.¢¤�¢ Ó�ã® üÚµª�±÷� ý�ÎÖ÷ ×þ A Â¬��ä ¥� �ó�±÷¢ Âû (2.´¨� ù¢ÂÈê Ó�ã® ¤�Ï �� A (3�� ý��ó�±÷¢Âþ¥ ,X ¤¢ ¤�À÷�Âî ý�ó�±÷¢ Âû Âð� ÍÖê ø Âð� ´¨� ü¨�Øã÷� X  �÷�� ý�Ìê 1.1.1 �¹�µ÷.Àª�� �µª�¢ �ÂÚÞû Ó�ã® ¤�Ïý�Â � ö� � ó�Þª-ß� óÂ �� ý� �Ìì ¤¢ �î ß þ� � � ��� � � � ø 1.1.1 ý��Ìì � � ��� � � � °ÜÎõ ßþ�.Àþ�üõ ´¨¢ �� À�ó¢�ãõ Ó�ã® ý��ó�±÷¢ üð¢ÂÈê ø Ó�ã® üð¢ÂÈê ,X ¥� A ý�ä�Þ¹õÂþ¥ÕµÈõ x ¤¢ �¤ F : D �! Y ÂÚÜÞä Àª�� X¥� ý¥�� ý�ä�Þ¹õÂþ¥ D À��î Âê 11.1.1 ÓþÂã��î ý¤�Ï �� Àª�� ¢���õ Ý�û¢üõ ö�È÷ F 0(x) �� �¤ ö� �î L(X;Y ) ¤¢ ýÂÚÜÞä ù�ðÂû Ý�õ�÷ ���ð ÂþÁ�limt!0 F (x+ty)�F (x)t = F 0(x)y 8y 2 X Eberlein-Smulian3


