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ñø� ÛÊê��õÀÖõ
�»¿þ¤�� 1-1ý�û¤�î ¢¤�õ¤¢ .´êÂð å�Â¨ �û×��õ ý�Â� ö���üõ �¤ ý¢Àãµõ ý�û�Èþ¤ ���®�þ¤ ¾þ¤�� ¤¢.Àª áøÂª ℄27[1�þ¤�ê �Ü�¨ø�� �î ,¢Âî ù¤�ª� �ûÅ÷�îÂê ��ó�÷� �� ö���üõ 1930 ñ�¨ ¥� Û±ì,�þ¤�ê é¥ø� Í¨�� ¤�� ß�óø� â���� ¥� üÜõ�î ý�ä�Þ¹õ °Æ�Â� â��� ×þ Çþ�Þ÷ ýùÀþ��� â��¤ ��Üä üõ¢�î� ¤¢ ý��ó�¨¤ üÏ ,1802-1806 ý�úó�¨ ß�� ö�ÀØþ��ê ø ö�À�®�þ¤â��� ×þ �î ¢�¢ ö�È÷ �þ¤�ê ÂÚþ¢ �¤�±ä�� .Àª �µêÂð ¤�Ø� â���� Çþ�Þ÷ ý�Â� ,�¤�Â� ¤�Èµ÷�ø sin(ax) ÛØª �� ü¨���Æî ø ü¨���¨ â��� ´þ�ú÷ü� âÞ�Û¬�� �Ü�¨ø�� ö���üõ �¤ f.℄27, 33[À÷�ªüõ ùÀ�õ�÷ ��÷ �þ¤�ê ý�û�þ�� �î ¢�¢ Çþ�Þ÷ 
os(ax)¤¢ ,��Üä ¤¢ Â���µõ ù¢�ãó�ë�ê ý�û¢Â�¤�î �� ,ü¨�¨� üþ�û¤���� �¤�¬ �� �þ¤�ê ý�û�þ���� .À÷ø ¤üõ ¤�Ø� ö�ø�Âê üØþ��ê ý�û´�Þî ø â���� ¥� ý¢Àãµõ á��÷� Çþ�Þ÷ ý�Â� �Âþ¥ ,À÷�ùÀõ�Çþ�Þ÷ ø �þ¤�ê ý�û�þ�� À÷¢Â� ü� ö�À�ÞÈ÷�¢ .Àª ö�þ�Þ÷ �þ¤�ê ý�û�þ�� Óã® ö�õ¥ ´ªÁð���µõ �ú÷� ß���Ýû .À÷¤ø¢ ��ÜÎõ Íþ�Âª ¥� �ØÜ� À�µÆ�÷ ñ�ùÀþ� �ú�� �÷ ¤�ø§���¨ â����J. Fourier 12



�þ��Â�è â���� ý�Â� ø ¢Â�ðüõ ¤�Âì ù¢�Ôµ¨�¢¤�õ �þ�� â���� °Æ� Â� ÍÖê �þ¤�ê ÛþÀ±� À÷Àª�þ¤�ê ÛþÀ±� �� Â¹�õ �î ,ý�ùÂ¹�� â���� ¥� ù¢�Ôµ¨� �� 1946 ñ�¨ ¤¢ �µ±ó� .´Æ�÷ Àõ�¤�î.℄29[Àª Û� ÛØÈõ ßþ� Àª ý�ùÂ¹��ßþ� ,Ýû ù¥øÂõ� .¢Âî ù¤�ª� �û×��õ �� �î ¢� � üÆî ß� óø� ℄36[2¤�û 1909 ñ�¨ ¤¢��õ�¢ ý�¤�¢ ¤�û ý�û×��õ .À÷�éøÂãõ ¤�û ý�û×��õ �� ü�ãþ �� ÷ ö�Þû �� �û×��õÀÊì �� ö�÷�À�®�þ¤ 1930 ñ�¨ ¤¢ .À�µÆû �µ¨����÷ ø ÂþÁ�ÕµÈõÂ�è ø ù¢�� ù¢ÂÈê ÓþÂã�ñ�¨ ¤¢ ö� ¥� Àã� ø À÷¢�µê� �þ¤�ê ý�û�þ�� ��¬� ÂØê �� üä�®�õ ß�Ø� ý�û¤�µ¡�¨ Û�Ü½��þ¤�ê ý�û�þ�� �î Àª ���µõ ℄32, 34, 35[3´ó¤�õ ö�� ���� ý�Æ÷�Âê ×þ��ê��� ×þ 1970Óó� �� ÕÜãµõ üû�ÚÈþ�õ¥� ¤¢ á�®�õ ßþ� ,À�µÆ�÷ ß�õ¥Âþ¥ ��ê�Èµî� ¤¢ ßØÞõ ¤���� ßþÂµú�.Àþ¢Âð �û×��õ �� ÛþÀ±� ��ê�Èµî� ¥� üØþ �� Â¹�õ ß�Üî ��¤ Àõ�ãµõ üØ��õ ý�û�þ�� ß�µÆ¿÷ ,ý�Æ÷�Âê ö�À�®�þ¤ ℄54[4Â�õ�þ� 1980 ñ�¨ ¤¢¤���� ×þ ö���ä�� �¤ ×��õ ÛþÀ±� ø ×��õ ��úÔõ ´ó¤�õ1982 ñ�¨ ¤¢ Å³¨ .¢Âî ÓÈî�¤ ü÷ø¤�ø ñ�õÂê �Æ÷�Âê ýÂÑ÷ ö�ÀØþ��ê 5ßÞ¨�Âð ø ¢Âî ¢¤�ø ù¥Âóß�õ¥ ñ��Ú�¨ ��ó�÷� ý�Â�.℄32[¢¤ø� ´¨À� ×��õ ÛþÀ±� ý�Â�ù�þ¤ À�� ��ó�÷� Àõ�ãµõ ×��õ ý�û�þ�� ¥� ℄48[6 ���õ ø ℄52, 53[Â�õ 1986 ñ�¨ ¤¢ø Àã� ø¢ �� �¤ �û×��õ ö��µ÷� �� ù�ÂÞû ý�÷¤�õ 1990 ñ�¨ ¤¢ .À�µ¡�¨ �¤ (üØ�ØÔ� À��)¥�¨ý¤�Áð�þ�� üØ��õ ��ó�÷� �î ¢�� °��Â� ßþÀ� .À÷¢�¢ ©ÂµÆð ÂÚþ¢ ¢�ã�� �� üþ�û�Ìê �� Å³¨ý�û¢Â�¤�î ø ´¨� ùÀª ü¨À�úõ ø ��Üä ¤¢ ���½� ¥� ý¤��Æ� �bÈ�õ ×��õ ��ó�÷� .Àþ¢ÂðA. Haar 2Jean Morlet 3Eve. Meyer 4Alex Grossmann 5Stephans Mallat 63



.Ýþ¥�¢Â�üõ ö� �� ÛÊÔõ ¤�Ï�� ��¨ ø �ø¢ ÛÊê ¤¢ �î ¢Âî Âî£ ö� ý�Â� ö���üõ �¤ ý¤��Æ�×��õ ���¤¢ ùÀª ��¹÷� ��ãó�Îõ 2-1×��õ ÛþÀ±� ´�Þû� ý�Æ÷�Âê ßÞ¨�Âð ÅØó� ,Àþ¢Âð �ÂÎõ ×��õ ��úÔõ �îßþ� ¥� Àã�ö���ä�� �¤ ö� ø Àª��üõ ��µ÷��î Ý¹Æ�õ ´�Ô�î ý�ûñ�õÂê �� ��±ª �î ¢�¢ É�¿È� �¤ ´ó¤�õíÂµÈõ á�Âµ¡� 1984 ñ�¨ ¤¢ Å³¨ .´Æ� ¤�Ø� ×��õ ��þÀ±� ý�Â� 7§�Øã÷� ñ�õÂêý�û¢Â�¤�î ø �µ¨��� ×��õ ÛþÀ±� Â�üþ�� �ãó�Îõ �� Â¹�õ ℄34, 35[ ßÞ¨�Âð ø ´ó¤�õâ��� �þ�¹� ý�Â� �¤ ýÀþÀ� ©ø¤ ×��õ ��Ìì �î Àª É¿Èõ ø¢ ö� ��õ�Àì� ¥� ø Àª ö�ÛþÀ±� ¤�� ß�óø� üÆ�ÜÚ÷� ö�ÀØþ��ê ℄29[8¤���ð ��÷¢ 1946 ñ�¨ ,�õ�¢� ¤¢ .´¨� ù¢Âî ¢�¹þ��¤ 10ý�ùÂ¹�� â��� �¤�¬ �� 9ü¨ø�ð âþ¥�� â��� ¥� ù¢�Ôµ¨� �� ¤���ð ÛþÀ±� �þ ý�ùÂ¹�� �þ¤�ê��ØÈõ ßþ� �î ´¨� üÞµþ¤�Úó� ��ØÈõ üÌã� ýø�� ¤���ð ý�û×��õ �õ� .¢Âî �ÂÎõý�û×��õ ¤��ó�õ �õ�¢� ¤¢ .Àª Û� ℄51[11¤��ó�õ Í¨��1987 ñ�¨ ¤¢ ý��õ�´�Öê�õ ¤�Ï��Âþ�¨ ¥� Â�Â� �û×��õ ßþ� ø ,À÷�ªüõ �µ¡��ª ¤��ó�õ ý�û×��õ ���� �î ¢Âî üêÂãõ �¤ ýÀþÀ�ö�À�®�þ¤ Â�õ 1985 ñ�¨ ¤¢ .À�ª��üõ ßÞ¨�Âð-´ó¤�õ ø ¤���ð ý�û×��õ Â�Ñ÷ �û×��õ´ó¤�õ Ýµ þ¤�Úó� ø 13×�÷�õ¤�û �� ó� ÷� ¤¢ 12öø¤Àó�î ñ�õÂê ö��õ Õ�Þä ¯�± �¤� ý�Æ÷�Âêø 14À÷�ÞÚþ¥-öø¤Àó�î ý�ûÂÚÜÞä �� ¯��Âõ ��ä�Ï� ¥� ù¢�Ôµ¨� �� .¢Âî ¢�¹þ� �¤ ßÞ¨�Âð�û´�Öê�õ ß�óø� .Àû¢ ���¤� �¤ ×��õ ��Ìì §�¨� ø �þ�� ´Æ÷��� Â�õ ,15¢ø�Üµ�ó-üÜ� ��ÌìInversion formula 7Dennis Gabor 8Gaussian distribution fun
tion 9Window fun
tion 10H. Malvar 11Calderon 12Harmoni
 analysis 13Zygmund 14Paley-Littlewood 154



ñ�¨ ¤¢ Àõ�ãµõÂ�è×��õ ÍÆ� ¥� Â�õ ¤�µ¡�¨ ø ßÞ¨�Âð ,üÈ��¢ Í¨�� ×��õ ��ó�÷� ���õ¥ ¤¢.℄16[Àª Û¬�� 1986×��õ �þ�� ´¡�¨ ¤¢ ℄47[ 16 ý¤�õ�ó ø Â�õ ýÀã� ¤�î ,1985-1986 ý�ûñ�¨ ¤¢�¤ ×��õ ��Ìì ¤¢ �ú÷� ý¤�ØÞû ¥�è� �î Àª ý¤�Áð�þ�� RN ø R ýø¤ ¤��Þû �ØþÀõ�ãµõÇÖ÷ �î ¢Âî üûÀ÷�õ¥�¨ �¤ �ø¢ ��¤¢ �ø¢�õ ý�ûÂµÜ�ê ���õ ö�Ôµ¨� ö�õ¥ ö�Þû .¢�¢ �¹�µ÷.Àû¢üõ Ý�Þã� �¤ ¤�û ÝµÆ�¨ ø À�îüõ �Ôþ� Àõ�ãµõ ×��õ ý�û�þ�� ´¡�¨ ¤¢ üÞúõ ¤��Æ�×���ÞµÆ�¨ ¤�Ï�� À�÷���üõ Àõ�ãµõ ×��õ ý�û�þ�� �î À÷¢Âî ÓÈî ���õ ø Â�õ �õ�¢� ¤¢�Âúª 17¥�¨ ù�þ¤ À�� ��ó� ÷� �� ø¢ ö� ý¤�ØÞû �ø� .À��î ´�ã±� üõ�Þä ñ�õÂê ×þ ¥���ó�÷� ¥� ù¢�Ôµ¨��� �¤ 19ý¥�¨¥�� Ýµþ¤�Úó� ø 18�þ�¹� Ýµþ¤�Úó� ���õ ß���Ýû .℄55[´ê�þÀþÀ� ý�û´êÂÈ�� ¥� ý¤��Æ� �ÞÈ�Â¨ ���õ ¤�î Û¬�� .℄49, 50[¢Âî ¢�¹þ� ¥�¨ ù�þ¤ À��ÛÖµÆõ ¤�Ï�� ℄46[(1988) ý¤�õ�ó ø ℄3[20(1987) Û��� Àã� ù�õ À�� .Àª ×��õ ���¤¢.À÷¢Âî ¢�ú�È�� �¤ 21üþ�Þ÷ üþ�Â�õ �� ßþ�³¨� Àõ�ãµõ ý�û×��õ ¤�µ¡�¨À� �¤�¬ �� f (ñ��Ú�¨)â��� ���¤� ¥�¨ ù�þ¤ À�� ��ó�÷� éÀû ü®�þ¤ Ý�û�Ôõ à�½ó ¥�ßþ� .À÷Â�ðüõ Â�¤¢ �¤ f â��� ¥� ýÂµú� á�÷ ��ÀîÂû �î ´¨� üó��µõ ��±þÂÖ� ¥� ýÂ¨ ×þ©ø¤ ×þ ¥�¨ ù�þ¤ À�� ��ó�÷� ßþ�Â���� .À�µÆû ���� ¥� ü�ø�Ôµõ ��Î¨ �� ÂÒ��µõ ��±þÂÖ�.´¨�ûùÀä�ì ¥� üû��µõ�÷ �ä�Þ¹õ ýÂ�ð¤�Ø� �� Àõ�ãµõ ×��õ ý�û�þ�� ´¡�¨ ý�Â� ý¢�¢¤�ÂìÓÜµ¿õ ý�û§��Öõ ¤¢ Âþø�Ê� ø â���� �ãó�Îõ �� ¯��Âõ ÓÜµ¿õ ý�ûÀ�þ�Âê Ó�¬�� éÀû¢Âî �þ�¹� Vn � Vn+1 «�Ê¿� ý�û�ÌêÂþ¥ �� �¤ â��� Ûî ý�Ìê ö���üõ üêÂÏ ¥� .Àª��üõP. G. Lemarie 16Multiresolution analysis 17De
omposition algorithm 18Re
onstru
tion algorithm 19G. Battle 20Exponential de
ay 215



Çþ�û�Ôó�b õ �� â��� Âû �þ�¹� ø Àª��üõ Vn+1 ¤¢ ÂµØ��î §��Öõ �� â���� Ûõ�ª Vn ö� ¤¢ �îf üõ�Þä â��� ¥� «�Ê¿� �Ôó �b õ ×þ �î ý¤�Ï�� Àû¢üõ �¹�µ÷ �¤ �ø�Ôµõ ý�û§��Öõ ¤¢�Áó .À��î Ó�¬�� �¤ f â��� ¥� ýÂµú� °þÂÖ� À�÷���üõ �û�Ôó�õ ßþ� .ÀµÔ�� ë�Ô�� �ÌêÂþ¥ Âû ¤¢�þ�¹� ý�Â� ¤�ø ü®�þ¤ ø Â��b õ ý¤�î À÷ø ¤ ×þ ¥�¨ ù�þ¤ À�� ��ó� ÷� ý¢Â�¤�î ÂÑ÷ �ÎÖ÷ ¥�¥� üÈ¿���úó� �� .Àû¢üõ ���¤� ÓÜµ¿õ ý�û§��Öõ ¤¢ Çþ�û�Ôó�b õ �� â��� ×þ °��Âõ �ÜÆÜ¨×��õ ý�ûù¢��÷�¡ ´¡�¨ �� ×��õ ��Ìì ý�Â� �¤ üú��� Û��ì ý¤�ØÞû 22 üÈ��¢ ,Â�õ ¤�î℄36[(1988) 23Âû .℄15[¢�¢ ���¤� ÓÜµ¿õ ý¤��Þû ���¤¢ ø ù¢ÂÈê ù�ð ��Ø� �� �ØþÀõ�ãµõÂû ��ãó�Îõ .´ª�Áð üú��� Û��ì Â�� �b� ö� ö�ð�÷�ð ý�û¢Â�¤�î ø �û×��õ �ãó�Îõ ýø¤ ��÷�¤ ZN ø Z ýø¤ �µÆÆð ý�û×��õ ø R ýø¤ �µ¨��� ý�û×��õ ß�� ¯�±�¤� Ý�ÖµÆõ ¤�Ï��.¢�¢ ¼�®��¤�Ï�� ,Àª ö��� ℄24[25ÂÔ»¨� ø 24ß�ê�¢ Í¨�� 1952ñ�¨ ¤¢ �îßþ� ¥� Àã� �û��ì �þÂÑ÷1992 ñ�¨ ¤¢ Å³¨ .℄14[Àª �ãó�Îõ üÈ��¢ Í¨�� ,1990-1992 ý�ûñ�¨ ¤¢ Â�ü���,1990-1992 ý�ûñ�¨ ¤¢ ø ¢Âî ü¨¤Â� ø �ãó�Îõ �¤ Àõ�ãµõ ø¢ �� ø¢ ý�û×��õ ℄8[ßû�î�� 28Àõ�ãµõ�±ª ý�û×��õ ��ó�÷� ø ßþ�³¨� ý�û×��õ ü¨¤Â� �� ℄7[ 27Ù÷�ø ø 26ý��ø 30ßÞÔþ�î ,29ß�ØÜ� ,1991-1992 ý�ûñ�¨ ¤¢ ÂÚþ¢ éÂÏ ¥� .À�µ¡�¢Â� ù¢ÂÈê ù�ð��Ø��µê� þ Ý�Þã� Àõ�ãµõ�f õ�î §��Öõ â��� �¤�¬ �� �î �¤ ¥�¨ ù�þ¤ À�� ��ó� ÷� ℄4[ 31ß�Ü¡ø¤I. Daube
hies 22Her 23R. J. DuÆn 24S
hae�er 25W. Chui 26Wang 27Semi-orthogonal wavelets 28Beylkin 29R.R. Coifman 30Rokhlin 316



×��õ �þ�� ×þ ¤¢ ÅþÂ��õ ×þ Í¨�� L2(R) ýø¤ ñ�ÂÚµ÷� ý�ûÂÚÜÞä �ãó�Îõ ý�Â� ´¨�ø Â�õ �� ý¤�ØÞû ¤¢ ßÞÔþ�î ×��õ ��ó�÷� À÷ø ¤ �õ�¢� ¤¢ 1992 ñ�¨ ¤¢ Å³¨ .À÷¢Â� ¤�Ø�ø Çþ�Þ÷ ¤¢ �¤�î ý�û�ÂÏ ý�Â� �î À÷¢Âî ÓÈî �¤ 33×��õ ý�û�µÆ� ℄12[32Â¨�ûÂØþø�ã¨�� �� �ØþÀõ�ãµõ ý�û�þ�� ¤�µ¡�¨ �� ßþ� .℄56[¢ø¤üõ ¤�Ø� Âþø�Ê� ø 34ñ��Ú�¨ ý¥�¨ù¢ÂÈêý�û¢Â�¤�î .Àª Â¹�õ 35 �ø¢ ��¤¢ �ø¢�õ ý�ûÂµÜ�ê ý�û¢Â�¤�î ø ¥�¨ ù�þ¤ À�� ��ó�÷� ©ø¤¢���õ ü¨À�úõ ø ×þ��ê ü®�þ¤ Ûõ�ª ÓÜµ¿õ ý�û���õ¥ ¥� ý¤��Æ� ¤¢ ×��õ ¥� ü÷�ø�Âê×�ê�Âð ,37Âþ�Ê� ©¥�¢Â� ,36��ª� �þÂÑ÷ ,Â���³õ�î ,ñ��Ú�¨ ©¥�¢Â� ¤¢ �ÜÞ� ¥� ,´¨�ýÂÊ� ý�ûÝµÆ�¨ ,ýÂ�ð�÷�Þ÷ ø ÅþÂ��õ ��Ìì ,üØª�� ü¨À�úõ ,��µ÷��î ×�µ�� ,ýÂ���³õ�î.... ø ý¤�À��ª øÛ�Æ÷�ÂÔþ¢ ��¢�ãõ Û� ý�û©ø¤ 3-1¤¢ .´¨� ¸þ�¤ ü¨À�úõ ø ×þ��ê ý�û���õ¥ ¥� ý¤��Æ� ¤¢ ü��� ø üó�Þãõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ¥� .´¨� �µª�¢ ¢��ø ���õ¥ ßþ� ¤¢ Û� ý�û©ø¤ �ã¨�� ý�Â� ü÷�ø�Âê ý�û©�� Â�¡� ý�ûñ�¨°þÂÖ� �¤ �ú÷� Àþ�� �Áó À�¨Â� ���� �� üÜ�Ü½� �¤�¬ �� À�÷���üÞ÷ ��¢�ãõ ¥� ý¤��Æ� üêÂÏ�� ´±Æ÷ ×��õ ©ø¤ .À÷�ùÀª �ãó�Îõ üÔÜµ¿õ ý�ûÝµþ¤�Úó� �û���� °þÂÖ� ý�Â� .Ý�÷����Î¨ ¤¢ â���� Çþ�Þ÷ üþ�÷��� �û×��õ ñ�·õ ö���ä�� .¢¤�¢ ý¢Àãµõ Àþ��ê ÂÚþ¢ ý�û©ø¤.À÷¤�¢ �¤ ���� ¥� ü�ø�Ôµõ.Ý�û¢üõ �Âª �¤ ×��õ ýÂ�ð¤�Ø� �� Û�Æ÷�ÂÔþ¢ ��¢�ãõ Û� üÚ÷�Ú� Õ�Ö½� ßþ� ¤¢Wi
kerhauser 32Wavelet pa
kets 33Signal 34The quadrati
 mirror �lters 35Turbulen
e 36Image pro

essing 377



.Ý�û¢ üõ ¤�Â ì ¶½�¢¤�õ �¤ 39×��õ ü÷�ØõÝû ©ø¤ ø 38ß�îÂ ó�ð ×��õ ©ø¤ Å³¨ø �¤�ú� ý�ûÛÊê ¤¢ .´¨� �µêÂð ¤�Âì ¶½� ¢¤�õ ��¨ ÛÊê ¤¢ �û©ø¤ ßþ� ���¬�Ê¡.À÷�ùÀª �µêÂð ¤�Ø� ü��� ø üó�Þãõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ Û� ý�Â� ë�ê ©ø¤ ø¢ Âû Ý¹��.À÷�ªüõ �Æþ�Öõ ÂÚþ¢ ý�û©ø¤ �� ��÷ Û¬�� ý¢Àä ¸þ�µ÷��¢� ã õ Û� ¤¢ ü Ü � Ü½ � ø ý¢Àä ý� û©ø¤ ,� û¥� � ÷Ç� � ö� � � ¥� À ã � ÛÊê ß þ� ¤¢ý�û���� �Æþ�Öõ ý�Â� ùÀª �ÂÎõ üÜ�Ü½� ý�û©ø¤ .Ý�û¢üõ ¤�Âì ¶½� ¢¤�õ �¤ Û�Æ÷�ÂÔþ¢.À÷ø ¤üõ ¤�î �� ý¢Àä�û¥��÷Ç�� 4-1.Ý��îüõ ý¤ø�¢�þ �¤ �þ¤�ê ��ó�÷� ¥� ü¹þ�µ÷ ø �û¢�Þ÷ üÌã� �Àµ��¤¢¥� ´Ô� Âû �� Âð� Ý�õ�÷üõ üÜ¡�¢ �Â® ý�Ìê ×þ �¤ H ý¤�¢Â� ý�Ìê :1.1 ÓþÂã�¯��Âõ ö��� y; x üÜ¡�¢ �Â®Û¬�� ���� hx; yi À�÷�õ ÍÜµ¿õ ¢Àä ×þ H ¤¢ y; x ý�û¤�¢Â�:À�ª�� ¤�ÂìÂ� Âþ¥ Àä��ì �î Àª�� ùÀª,hx; yi = hy; xi (1),hx+ y; zi = hx; zi+ hy; zi :ù�Ú÷� x; y; z 2 H Âð� (2),h�x; yi = �hx; yi :ù�Ú÷� ,Àª�� Âó�Ø¨� � ø x; y 2 H Âð� (3),hx; xi � 0 :x 2 HÂû ý�¥� �� (4).x = 0 Âð� ÍÖê ø Âð� hx; xi = 0 (5)Galerkin wavelet method 38Wavelet 
ollo
ation method 398



â��� �� H üÜ¡�¢ �Â® ý�Ìêd : H �H ! R+ [ f0gd(x; y) = phx� y; x� yiý�Ìê �¤ ö� ,Àª� � �� � Â µõ ßþ� � � H üÜ¡�¢ �Â® ý�Ìê Âð� .´¨� ×þÂµõ ý�Ìê ×þ.Ý�þ�ð �Â±Ü�ûý�ä�Þ¹õÂþ¥ Âð� ´¨� ÂþÁ�üþ�À� �Â±Ü�û ý�Ìê ×þ H ë�ê ÓþÂã� � � :2.1 ÓþÂã�: �î ý¤�Ï�� Àª�� �µª�¢ ¢��ø X ¥� E ý�¤�ÞªE = H.Àª�� ñ�Ú� X ¤¢ X ¥� E ý�¤�Þª ý�ä�Þ¹õÂþ¥ ü�ãþ¤�ÀÖõ ÍÜµ¿õ â���� ��Þ� ý�Ìê .Àª�� R ¥� ý��ä�Þ¹õÂþ¥ X Ý��î ­Âê :3.1 ÓþÂã�ö� ¤¢ �î X ýø¤ Ù±ó ÂþÁ�ù¥�À÷�kfkpp = ZX jf(x)jpdx <1 .Ý�û¢üõ ö�È÷ Lp(X) �� �¤Lp(X) = ff : X ! C :´¨� Ù±ó ÂþÁ�ù¥�À÷�f; ZX jf(x)jpdx <1g:üÜ¡�¢ �Â® �� �Â±Ü�û ý�Ìê ×þ L2(R) ù�Ú÷� ,p = 2 Âð�hf; gi = RR f(x)g(x)dx .Àª��üõ9



ù¤ø¢ �� f À�÷�õ Ù±ó ÂþÁ�ù¥�À÷� â���� Ûõ�ª Lp[0;2�℄ ý�Ìê ,p � 1 ý�Â� :4.1 ÓþÂã��î ý¤�Ï�� ´¨� 2� �ø���kfkp = ( 12� Z 2�0 jf(x)jpdx)1p <1:.k1kp = 1 ø 1 2 Lp[0;2�℄ �î Ý��îüõ ����×þ X ø 1 < p; q <1 ,(1p + 1q = 1) ù¢�� �ø¢�õ ý�û�Þ÷ p; q Ý��î ­Âê :5.1 ��Ìì[0;+1) ¤¢ ¢Â� �� XÂ� ÂþÁ�ù¥�À÷� üã���� g ø f Ý��î ­Âê ß���Ýû .Àª�� ÂþÁ�ù¥�À÷� ý�Ìê.À÷¤�ÂìÂ� Âþ¥ ý�ûù¤��ð �¤�¬ßþ� ¤¢ .À�ª��ZX fgdx � (ZX fpdx)1p (ZX gqdx)1q (¤Àó�û ýø�Æõ�÷) (Óó�)(ZX(f + g)pdx)1p � (ZX fpdx)1p + (ZX gpdx)1p (üØÆê�Ø��õ ýø�Æõ�÷) ( �).Ý�õ�÷üõ 40��¤��ª ýø�Æõ�÷ �¤ üØÆê�Ø��õ ýø�Æõ�÷ p = q = 2Âð�2 .¢�ª �ã��Âõ ℄17[ ¥� (1.2.8) ø (1.2.7) ý�û��Ìì �� ��±�� ý�Â� :��±���¤ �û¤�¢Â� ¥� S �ä�Þ¹õÂþ¥ ,Àª�� F ö�À�õ Â� ý¤�¢Â� ý�Ìê V Ý��î ­Âê :6.1 ÓþÂã�,
2,
1 ý�ûÂó�Ø¨� ø S ¤¢ �n, . . . ,�2,�1 À�÷�õ �þ�Þµõ üþ�û¤�¢Â� ù�ðÂû À�þ�ð üÎ¡ÛÖµÆõÂð� �î ý¤�Ï�� À�ª�� 
n, . . .
1�1 + 
2�2 + :::+ 
n�n = 0.
1 = 
2 = ::: = 
n = 0 ù�Ú÷�.¢¥�¨üõ �¤ V ý�Ìê �î ´¨� V ý�û¤�¢Â� ¥� üÎ¡ ÛÖµÆõ ý��ä�Þ¹õ V ý�Â� �þ�� ×þ �ÁóS
hwarz 4010



Âþ�Ê� E ø V üÜ¡�¢ �Â® ý�Ìê ¥� üû��µõ Àã� �� üþ�ÌêÂþ¥W Ý��î­Âê :7.1 ��ÌìW? ,´¨� W ýø¤ V ¥� ö���¢�¡ üÎ¡ ÛþÀ±� E �¤�¬ßþ� ¤¢ ,Àª�� W ýø¤ V Àõ�ãµõø ,´¨� E ��� ý�ÌêV =W �W?2 .¢�ª �ã��Âõ ℄74[ ÝµÈû ÛÊê ¥� (5) ��Ìì �� ��±�� ý�Â� :��±��¤¢ V ¥� f üÎ¡ ÛþÀ± � ×þ ,Àª� � F ö�À�õ ýø¤ Â � ý¤�¢Â � ý�Ìê V Âð� :8.1 ÓþÂã�üã��� f ÂÚþ¢ �¤�±ä�� .¢�ªüõ ùÀ�õ�÷ V ýø¤ üÎ¡ ×ã��� ×þ F ý�ûÂó�Ø¨� ��b�û
,F ¥� 
 ý�ûÂó�Ø¨� ø V ¥� � ø � ý�û¤�¢Â� �Þû ý�¥� �� �î F ¤¢ V ¥� ´¨�f(
�+ �) = 
f(�) + f(�):�� �î V ýø¤ üÎ¡ ý�û×ã��� ý�Þû ý�µ¨¢ ,Àª�� ý¤�¢Â� ý�Ìê V Âð� :9.1 ÓþÂã�.Ý�õ�÷üõ V ö�ðø¢ ý�Ìê �¤ ¢�ªüõ ù¢�¢ ö�È÷ L(V; F ) �þ V �� = f�1; �2; : : : ; �ng ø F ��b�û Â� üû��µõ Àã� �� ý¤�¢Â� ý�Ìê V Âð� :10.1 ��Ìì¢¤�¢ ¢� �ø V � ý�Â � �� = ff1; f2; : : : ; fng ý� µ Ø þ ö� ðø¢ ý� þ� � ,À ª� � V ý�Â � ý�� þ� �:�î ý¤�Ï��fi(�j) = Æi;j2 .¢�ª �ã��Âõ ℄74[ ��¨ ÛÊê ¥� (15) ø (1) ý�û��Ìì �� ��±�� ý�Â� :��±��11



r ø K Â� ý¤�¢Â� ý�Ìê V ø ü÷�Þû ÂÊ�ä �� üþ�¹��� ý�ÖÜ� K ù�ð Âû :11.1 ÓþÂã�ù�ðÂû ¢�ªüõ ùÀ�õ�÷ üÎ¡À�� K ¤¢ V r = V � : : : � V ¥� L â��� ,Àª�� üµ±·õ ¼�½¬ ¢Àä.Àª�� üÎ¡ ,À÷�ª �µª�¢ �Ú÷ ´��� ÂÚþ¢ ý�û�j üµìø ,�i Âû ¥� üã��� ö���ä�� L(�1; : : : ; �r),i Âû ý�¥� �� ü�ãþL(�1; : : : ; 
�i + �i; : : : ; �r) = 
L(�1; : : : ; �i; : : : ; �r) + L(�1; : : : ; �i; : : : ; �r):.¢�ªüõ �µÔð V ýø¤ ¤�Æ÷��-r ×þ üû�ð üã��� ß��� ��¤¢ �¤ f : X1 � : : : �Xp ! K ø g : Y1 � : : : � Yq ! KüÎ¡À�� â���� :12.1 ÓþÂã�´ª�Ú÷ ¥� ´Æ�¤�±ä g ø f ý¤�Æ÷�� �Â® .ÝþÂ�ðüõ ÂÑ÷fN g : X1 � : : : �Xp � Y1 � : : :� Yq ! K ý�Î��¤ �Ü�¨ø�� �î(fN g)(x1; : : : ; xp; y1; : : : ; yq) = f(x1; : : : ; xp)g(y1; : : : ; yq).¢�ªüõ ß�ãõß���Ýû .¢¤�¢üõ �Ú÷ ´��� ñ�Öµ÷� ´½� �¤ ñ�Ï �î ´¨� üµª�Ú÷ ýÂµõø�þ� :13.1 ÓþÂã�.´¨� üÜ¡�¢ �Â® �ê�� ýÂµõø�þ� Âûù�ðÂû x?y Ý�Æþ�÷üõ ø Ý�þ�ð Àõ�ãµõ �¤ H �Â±Ü�û ý�Ìê ¥� y ø x ÂÊ�ä ø¢ :14.1 ÓþÂã�hx; yi = 0:
12


