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ý�ûÂ�¡�b� Â���b� Û�Ü½� ¤¢ üú��� Û��ì ý�ûÇûøÄ� ùÄþ�� .À�ª�� �µª�¢ ¢Â�¤�î �ûÝµÆ�¨ ¥� á�÷ ßþ� ß�Þ¿� ý�Â�¤¢ .À���±� �¤ ℄30[ ø ℄25[ ,℄24[,℄22[ ;´¨� ¢���õ �ûÝµÆ�¨ ßþ� ýø¤ (ñ�¨¤� ´ê�) ý��µÆ� é��� ø üê¢�Ê��µÆÆð ýÂÆî �±�Âõ ´ó�� ý�Ìê ý�ûÝµÆ�¨ ý�Â� ýÂÆî �±�Âõ ßÞó�î ÂµÜ�ê üêÂãõ ¥� Å� �õ�÷ ö�þ�� üÜ¬� Ç¿�´ê� Â���b� ´½� ý�ûÝµÆ�¨) é���Â� ý��Ø±ª ý�ûÝµÆ�¨ ýø¤ ýÂÆî �±�Âõ ßÞó�î ÂµÜ�ê ø (FKF ) üÎ¡ ö�õ¥ ��ö�õ¥ �� �µÆÆð ýÂÆî �±�Âõ ´ó�� ý�Ìê ÝµÆ�¨ ×þ Àã� üû��µõ�÷ ÛØª ý�þ�� Â� FKF ¢�±ú� ,(gFKF ) (ñ�¨¤�¤�î �� é���Â� ý�û�Ø±ª ýø¤ ß�Þ¿� ý�Â� �µê�þ¢�±ú� ýÂÆî �±�Âõ ßÞó�î ÂµÜ�ê Å³¨ .¢�ªüõ ù¢�¢ �ã¨�� üÎ¡.¢�ªüõ ���¤� ý¢�ú�È�� ý�ûÝµþ¤�Úó� üþ�¤�î ö¢�¢ ö�È÷ ¤�Ñ�õ �� ý¢Àä ¸þ�µ÷ �úµ÷� ¤¢ .¢�ªüõ ù¢Â�:´¨� ùÀª Ý�Ñ�� ÛÊê ¤�ú� ¤¢ �õ�÷ ö�þ�� ßþ�ÂÊµ¿õ ý���¤� ,ÛÊê ßþ� ¥� éÀû .´¨� ýÂÆî ö���Æ� ø üê¢�Ê� ý�ûÀ�þ�Âê Ý�û�Ôõ �� üþ��ª� ,ñø� ÛÊêüêÂãõ �� �ø¢ ÛÊê .℄17[ ,℄4[ À÷Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ �õ�÷ ö�þ�� ýÀã� ý�ûÛÊê ¤¢ �î ´¨� ü®�þ¤ ¶��±õ´ó�� ��¢�ãõ ö¢¤ø� ´¨¢ �� ø üÎ¡ Â�è ý�ûÝµÆ�¨ ý¥�¨üÎ¡ ¥� Å� ,�µ¨�¤ ßþ� ¤¢ .¢¥�¢Â�üõ ñÂµ�î ý�þÂÑ÷Ýúõ «��¡ ¥� �î ý¤�Àþ�� ø ýÂþÁ�ùÀû�Èõ ,ýÂþÁ�ñÂµ�î .Ýþ¥�¢Â�üõ ��¢�ãõ ßþ� Ûõ�î Û� �� ,ÝµÆ�¨ ü�øÂ¡ øßþ� ö�þ�� ¤¢ .℄33[ ø ℄32[ ´¨� ùÀª ÓþÂã� ÛÊê ßþ� ¤¢ ÝµÆ�¨ ü÷�ðø¢ .À÷�ùÀª üêÂãõ �ø¢ ÛÊê ¤¢ À÷�ÝµÆ�¨ý���¤� ¥� Å� ,��¨ ÛÊê ¤¢ .℄3[ ¢�ªüõ üêÂãõ ÂÊµ¿õ ¤�Ï �� ���ú� ñÂµ�î ý�ó�bÆõ ,�õ�÷ ö�þ�� ¥��÷ Â���� ,ÛÊêí�¤ ¥�¨¤��Þû .À÷��µêÂð ¤�Âì ü¨¤Â� ¢¤�õ �µê�þ�ã¨�� ø ¢¤�À÷�µ¨� ßÞó�î ý�ûÂµÜ�ê ,���ú� ý�ûß�Þ¿� Â� ý��õÀÖõ¤¢ ßÞó�î ÂµÜ�ê ¢Â�¤�î ��¨ ÛÊê ý�úµ÷� ¤¢ .℄13[ ø ℄10[¢�ªüõ üêÂãõ ßÞó�î ÂµÜ�ê ¥� ù¢�Ôµ¨� �� Û±þÂµ¨� �� Ù÷�� ��.℄30[ ø ℄24[¢Â�ðüõ ¤�Âì ü¨¤Â� ¢¤�õ �ø��µõ ��Àû�Èõ �� ßÞó�î ÂµÜ�ê ü�ãþ ,é���Â� ý�û�Ø±ª ýø¤ ß�Þ¿�ø¢ ý�ûÛÊê .¢¤�¢ «�Êµ¡� �µÆÆð üÎ¡ ýÂÆî �±�Âõ ý�ûÝµÆ�¨´ó�� ý�Ìê ü��ÂÏ ø Û�Ü½� �� �¤�ú� ÛÊêßÞó�î ý�ûÂµÜ�ê ü��ÂÏ ß��»Þû ø (¼�½¬ �±�Âõ) ×�¨�î ý�ûÝµÆ�¨ ´ó�� ý�Ìê ü��ÂÏ ø Û�Ü½� �� �¨ ø.À÷�ªüõ ù¢�¢ Ý�Þã� ýÂÆî �±�Âõ ý�ûÝµÆ�¨ �� �ûü��ÂÏ ø Û�Ü½� ßþ� �¤�ú� ÛÊê ¤¢ .À÷¥�¢Â�üõ ¼�½¬ �±�Âõ���¤� �ûö� ý�Â� ý¢ø¤ø �� ø ý¢ø¤ø öøÀ� ´ó�� ý�ó¢�ãõ Û� ,ýÂÆî �±�Âõ ý�ûÝµÆ�¨ üêÂãõ ¥� Å� ,âì�ø ¤¢ø ℄9[ ,℄7[À÷Â�ðüõ ¤�Âì ü¨¤Â� ¢¤�õ ýÂÆî �±�Âõ ý�ûÝµÆ�¨ ý¤�Àþ�� ø ýÂþÁ�ùÀû�Èõ ,ýÂþÁ�ñÂµ�î .¢�ªüõ2



üÎ¡ ýÂÆî �±�Âõ ´ó�� ý�Ìê ÝµÆ�¨ Àã� üû��µõ�÷ ÛØª ý�þ�� Â� ö� ¢�±ú� ø ýÂÆî �±�Âõ ßÞó�î ÂµÜ�ê .℄12[ÛÊê ßþ� ¤¢ é���Â� ý�û�Ø±ª ýø¤ ß�Þ¿� ¤¢ ö� ¢�±ú� ø ýÂÆî �±�Âõ ßÞó�î ÂµÜ�ê ¢Â�¤�î .¢�ªüõ ���¤� �µÆÆðý¢�ú�È�� ý�ûÝµþ¤�Úó� üþ�¤�î ö¢�¢ ö�È÷ ¤�Ñ�õ �� ý¢Àä ¸þ�µ÷ �¤�ú� ÛÊê ö�þ�� ¤¢ .¢Â�ðüõ ¤�Âì ü¨¤Â� ¢¤�õ.℄29[ ø ℄28[ ¢¢Âðüõ ���¤�
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1 ÛÊê
��óø� Ý�û�Ôõ ø �û¥��÷ Ç��

.Àª À�û��¡ ¤øÂõ ,À÷ø ¤üõ ¤�î �� �õ�÷ö�þ�� ßþ� ¤¢ �î ü��õÀÖõ Ý�û�Ôõ ø Óþ¤�ã� ¥� üÌã� ,ÛÊê ßþ� ¤¢üê¢�Ê� ý�ûÀ�þ�Âê 1.1Âþ¢�Öõ ßþ�Â���� ø À÷¤�¢ üê¢�Ê� ý�û�Ôó�b õ ö�Èþ�ûÂ�çµõ ¥� ü¡Â� �î ´¨� ö� üê¢�Ê� ý�ûÝµÆ�¨ Ýúõ �Ê¿ÈõÀû��¡ ¤��µ¡� ü¬�¡ Âþ¢�Öõ Â�çµõ �î �¤ üó�Þµ�� ö���üõ ßØ�ó .´Æ�÷ É¿Èõ ü÷�õ¥ ý�Ñ½ó Âû ¤¢ �ú÷� Õ�ì¢.¢¥ ß�Þ¿� �¤ �ûÂ�çµõ ßþ� ¤�ÀÖõ ö���üõ ø ¢Âî ö��� ¢�Þ÷ýùÀþÀ� ø ��ª�Èµè� ý�Â� ü®�þ¤ ý�ûñÀõ ö���ä �� �¤ 1üê¢�Ê� ý�ûÀ�þ�Âê ,ßÞó�î ý�ûÂµÜ�ê ü¨¤Â� ¤¢,À��îüõ ÛÞä ùÀª ù¢�¢ ÝµÆ�¨ ×þ Â� ö�õ¥ Ýû ñ�µ¡� ø ©�Èµè� À�� �f±ó�è �î üþ�¹÷� ¥� .ÝþÂ�üõ ¤�î �� ñ�µ¡�.´¨� ùÀª ù¢�Ôµ¨� ℄4[ â�Âõ ¥� Ç¿� ßþ� °ó�Îõ ý���¤� ¤¢ .´¨� �¥� ��÷ 2ý¤�¢Â� üê¢�Ê� ý�ûÀ�þ�Âê üêÂãõ �Áóýø�Æõ �þ ÂµÞî ý¤�ÀÖõ X üê¢�Ê� À�þ�Âê �Ø÷� ñ�Þµ�� �î ´¨� Âó�Ø¨� â��� ×þ ,F (x) 3ñ�Þµ�� âþ¥�� â���1sto
hasti
 pro
esses2ve
tor sto
hasti
 pro
esses3probability distribution fun
tion
4



üê¢�Ê� ý�ûÀ�þ�Âê 1.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê�Ø÷� ü�ãþ .Àþ�Þ÷üõÉ¿Èõ ,À�î ¤��µ¡� �¤ x ß�ãõ ¤�ÀÖõ ×þF (x) = Pr(X � x): (1.1)Ýþ¤�¢ ý¤�¢Â� üê¢�Ê� À�þ�Âê ý�Â�F (x) = Pr(X � x)= Pr(X1 � x1; X2 � x2; � � � ; Xn � xn); (2.1).´¨� ,�Ø÷� ñ�Þµ�� ü�ãõ �� Pr ö� ¤¢ �î¢¢Âðüõ ÓþÂã� Âþ¥ �¤�¬ �� f(x) ,X 4üó�Þµ�� üó�Ú� â���f(x) = dF (x)dx : (3.1)Àª�� ý¤�¢Â� ýÀ�þ�Âê X Âð�f(x) = �nF (x)�x1�x2 � � � �xn : (4.1)¢�ªüõ ù¢�¢ �¤�¬ ßþÀ� ,¢Â�ð ¤�Âì ¤�ÀÖõ ø¢ ß�� X �Ø÷� ñ�Þµ��Pr(x1 � X � x2) = Z x2x1 f(x)dx= F (x2)� F (x1); (5.1)üê¢�Ê� À�þ�Âê ý�Â� .Pr(x1 � X � x2) = 1 ,À�ª�� x ý�ûÀ� x2 ø x1 �Ø÷� ü�ãþ ,x Ûõ�î ýùÂµÆð ýø¤ �� øÝþ¤�¢ ý¤�¢Â�Pr(x1 � X � x2) = Z x1;2x1;1 Z x2;2x2;1 � � � Z xn;2xn;1 f(x)dx1dx2 � � � dxn; (6.1)øF (x) = Pr(�1 < X � x2)= Pr(X � x2): (7.1)4probability density fun
tion 5



üê¢�Ê� ý�ûÀ�þ�Âê 1.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê¢¢Âðüõ ÓþÂã� Âþ¥ �¤�¬ �� X ý¤�¢Â� üê¢�Ê� À�þ�Âê ¥� g â��� ×þ 6ü®�þ¤ À�õ� �þ 5ß�Ú÷��õE[g(X)℄ = Z 1�1 � � � Z 1�1 g(x)f(x)dx1 � � � dxn: (8.1)Ýþ¤�¢ ,Àª�� X;Y ý¤�¢Â� üê¢�Ê� À�þ�Âê ø¢ ¥� üã��� g Âð�E[g(X;Y)℄ = Z 1�1 � � �Z 1�1 g(x;y)f(x;y):dx1 � � � dxndy1 � � � dym (9.1)¥� ´¨� �¤�±ä ,g(X) = x �Ø�õ�Ú�û ü�ãþ ,X Âó�Ø¨� À�þ�Âê ß�Ú÷��õ ßþ�Â����E[X ℄ = Z 1�1 xf(x)dx: (10.1)¥� ´¨� �¤�±ä X 7Å÷�þ¤�ø�î ÅþÂ��õE[(X� �x)(X� �x)T ℄ = Z 1�1 � � � Z 1�1(X� �x)(X� �x)T f(x)dx1 � � � dxn: (11.1)Ýþ¤�¢ ,X Âó�Ø¨� À�þ�Âê ý�Â��2 = E[(X � �x)2℄ = Z 1�1(x � �x)2f(x)dx; (12.1)� ´õ�ä .Àª Àû��¡ Âµð¤�� �2 ,X ÂµÈ�� üðÀ�î�Â� �� ø ´¨� X üðÀ�î�Â� ¥� ü¨��Öõ �î ´¨� X 8Å÷�þ¤�ø ßþ� ø.´¨� 9¤��ãõ é�Â½÷� ÂÚ÷�È÷Âð� ,À�þ�ð 10�µÆ±Þû�÷ �¤ Y ø X üê¢�Ê� À�þ�Âê ø¢E[XY ℄ = E[X ℄E[Y ℄; (13.1)ö�Øõ� .´¨� üê¢�Ê� À�þ�Âê ø¢ ß�� üÚµÆ��ø ¥� ü¨��Öõ ,üÚµÆ±Þû .À�õ�÷üõ 11�µÆ±Þû �¤ �ú÷� ,�¤�¬ ßþ� Â�è ¤¢�ø��� ýù¤ø¢ ×þ Í¨�� �î À�ª�� üþ�ûÀ�þ�Âê ´¨� ßØÞõ �þ ø ù¢�� ��¹õ �f õ�î üê¢�Ê� À�þ�Âê ø¢ Y ø X ¢¤�¢5mean6expe
ted value7
ovarian
e matrix8varian
e9standard deviation10un
orrelated11
orrelated 6



üê¢�Ê� ý�ûÀ�þ�Âê 1.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê,üê¢�Ê� À�þ�Âê ×þ ßµª�¢ �¤�¬ ¤¢ .Y = X(t+ �) ø X = X(t) �÷�Þ÷ ý�Â� ,À�ª�� ùÀª �À� Ýû ¥� ü÷�õ¥�¤ üÚµÆ±Þû À�þ�Âê ,üê¢�Ê� À�þ�Âê ø¢ �� �¤�¬ ßþ� Â�è ¤¢ ø À�õ�÷üõ 12üÚµÆ±Þû ¢�¡ �¤ üÚµÆ±Þû À�þ�Âê,À�ª�� �µÆ±Þû�÷ x1; x2; � � � ; xn ö� Â¬��ä ø Àª�� ý¤�¢Â� üê¢�Ê� À�þ�Âê X Âð� .À�õ�÷üõ 13âÏ�Öµõ üÚµÆ±Þûù�Ú÷� ,À�ª�� �µÆ±Þû�÷ ý¤�¢Â� üê¢�Ê� ý�ûÀ�þ�Âê Y ø X Âð� .¢�� Àû��¡ ýÂÎì ö� Å÷�þ¤�ø�î ÅþÂ��õ ù�Ú÷�E[(X� �x)(Y � �y)℄ = 0 (14.1)¤�Ï �� Óþ¤�ã� ßþ� ¤¢ ø À÷�ùÀª ù¢�ú÷ ��� ö�õ¥ ¥� �Ñ½ó Âû ¤¢ üê¢�Ê� À�þ�Âê ßØÞõ Âþ¢�Öõ §�¨� Â� ��� Óþ¤�ã��¤ üê¢�Ê� À�þ�Âê ö��î� .¢¤�¢ ¢��ø ßØÞõ â���� �þ Âþ¢�Öõ ¥� á�Þ¹õ ×þ ü�ãþ ,´¨� ùÀÈ÷ ù¢�Ôµ¨� ö�õ¥ ¥� ¼þÂ¬,¢�ª Û�ØÈ� â���� ¥� ý��ä�Þ¹õ ýø¤ �� �Ø�þ� ý�� �� ,��� â���� �î ý��÷�ð �� ,À�î Â��ç� ö�õ¥ �� �î ÀþÂ�Ú� ÂÑ÷ ¤¢¤¢ ùÀª ��¹õ â���� Âþ¢�Öõ ¥� ��Àî Âû ¤�ÀÖõ á�Þ¹õ ß�Ú÷��õ ,t ö�õ¥ ¤¢ .¢¢Âðüõ Û�ØÈ� ü÷�õ¥ ýù¤ø¢ ×þ ýø¤ ��,À�þ�ð 14�÷�õ �¤ À�þ�Âê .Àþ�üõ ´¨¢ �� üþ�ú�� �� â��� ×þ ñÀãõ ¤�ÀÖõ ¥� ü÷�õ¥ ß�Ú÷��õ .¢¢Âðüõ �±¨�½õ ,t ö�õ¥��ª�Èµè� �î üþ�ûÀ�þ�Âê �ãó�Îõ ,ö¢�� ßî�¨­Âê �� .À��Ø÷ �À�� Â��ç� ö�õ¥ �� À�þ�Âê Â� Ýî�� ñ�Þµ�� ß�÷��ì Âð�Ýþ¤�¢ �÷�Þ÷ ý�Â� .¢�ªüõ Â�ù¢�¨ ¤��Æ� ,À÷¤�¢ üê¢�Ê�E[g(X)℄ = Z 1�1 � � � Z 1�1g(x)f(x)dx1 � � � dxn= limT!1 12T Z T�T g(x)dt; (15.1)¥� ´¨� �¤�±ä ß�Ú÷��õ ¤�ÀÖõ ùÄþø �� øE[X℄ = Z 1�1 xf(t)dx= limT!1 12T Z T�Tx(t)dt: (16.1)¥� ´¨� �¤�±ä ,X(t)X(t+ �) �Â® Û¬�� ß�Ú÷��õ ¤�ÀÖõ ß��»ÞûE[X(t)X(t+ �)℄ = limT!1 12T Z T�T x(t)x(t + �)dt: (17.1)12auto-
orrelation13
ross-
orrelateion14stationary 7



üê¢�Ê� ý�ûÀ�þ�Âê 1.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê.´¨� �xx(�) âÏ�Öµõ üÚµÆ±Þû â��� ßþ�¥� ´¨� �¤�±ä �xy(�) âÏ�Öµõ üÚµÆ±Þû â��� Y (t) ø X(t) À�þ�Âê ø¢ ý�Â�E[X(t)Y (t+ �)℄ = limT!1 12T Z T�T x(t)y(t + �)dt; (18.1)E[(X(t)Y (t+ �)℄ ,ßî�¨ ý�ûÀ�þ�Âê ý�Â� .´¨� üê¢�Ê� À�þ�Âê ý�÷�Þ÷ ø¢ ß�� ü÷�õ¥ ý�Ü¬�ê � ö�õ¥ ö� ¤¢ �î.À÷�ª �µª�÷ E[X;Y (�)℄ �¤�¬ �� À�÷���üõ ø ù¢�� � ¥� üã���� �ú�� ���Èõ â���� ø15ñ�õÂ÷ �þ ü¨�ð �¤ üê¢�Ê� À�þ�Âê ,ÓþÂã� Â���� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤ üê¢�Ê� ý�ûÀ�þ�Âê ¥� «�¡ á�÷ ×þ ö��î�¢�ª ù¢�¢ �¤�¬ ßþÀ� ö� üó�Ú� â��� ,Âó�Ø¨� ´ó�� ý�Â� Âð� À�þ�ðf(x) = 1�p2� exp(�(x� �x)22�2 ); (19.1).´¨� X ß�Ú÷��õ ¤�ÀÖõ �x ø Å÷�þ¤�ø �2 ,ö� ¤¢ �î

ü¨�ð üê¢�Ê� À�þ�Âê ý�Â� f(x) ñ�Þµ�� üó�Ú� â��� 1:1 ÛØª×þ .¢¥ °þÂÖ� ö� �� �¤ À�þ�Âê ý�ûñ�µ¡� ö���üõ ÛÞä ¤¢ ,´¨� ´��¤ ü¨�ð âþ¥�� �� üÜ�Ü½� ¤�î �î üþ�¹÷� ¥�.Àû¢üõ ýÂÚþ¢ ü¨�ð À�þ�Âê (üÎ¡ ÝµÆ�¨ ü�øÂ¡ ø ý¢ø¤ø ß�� ñ�Öµ÷� À�÷�õ) üÎ¡ ñ�Öµ÷� ´½� ü¨�ð À�þ�Âê¤��Æ� ö� �� ¤�î ,(´¨� ÂþÁ�ö�Øõ� üð¢�¨ �� ö� ö¢Âî ÂÔ¬ ,Â�çµõ Â��ç� ×þ �� �î) Àª�� ÂÔ¬ ö� ß�Ú÷��õ Âð� ,ùø�ã�15gaussian or normal 8



ýÂÆî ö���Æ� 2.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊêÝþ¤�¢ �¤ Âþ¥ üê�®� �Ê¿Èõ 16ü¨�ð À�Ô¨ À�þ�Âê ý�Â� .Àª Àû��¡ Â�ù¢�¨�xx(�) = E[ �X(t) �XT (t+ �)℄= PÆ(�); (20.1)Âó�Ø¨� ´ó�� ý�Â� .Pij = E[xi(t)xj(t+ �)℄ ¥� À��¤�±ä P ÅþÂ��õ Â¬��ä ø �µó¢ â��� Æ(�) ,ö� ¤¢ �î�xx(�) = E[x(t)x(t + �)℄= �2Æ(�); (21.1).Àª Àû��¡ ýÂÎì P ù�Ú÷� ,À�ª�� �µÆ±Þû�÷ X ¥� xi Â¬��ä Âð� .´¨� Å÷�þ¤�ø �2 ,ö� ¤¢ �îßþ� ÅØä .À�ª��üõ ��÷ �µÆ±Þû�÷ ,E[XY℄ = E[X℄E[Y℄ ü�ãþ ,À�µÆû ÛÖµÆõ �î ý¤�¢Â� üê¢�Ê� À�þ�Âê ø¢üÚµÆ±Þû�÷ �þ ö¢�� ÛÖµÆõ ,�¤�¬ ßþ� ¤¢ �î À�ª�� ü¨�ð ý¤�¢Â� ý�ûÀ�þ�Âê �Ø÷� ÂÚõ ,Àª��üÞ÷ ë¢�¬ °ÜÎõ.¢�¢ Àû��¡ ��÷ �¤ ÂÚþ¢ ´�¬�¡ýÂÆî ö���Æ� 2.1ø ýÂ�ðñ�ÂÚµ÷�) ×�¨�î ö���Æ� ý�µê�þÝ�Þã� �î ýÂÆî ö���Æ� ýùÀþ� �� 1695 ñ�¨ ¤¢ ñ�µ���û ø �µ��±þ�¥� ÓþÂã � ß� óø� Û þø� � ó ø ö�Þ þ¤ Ýû¢¥� ÷ öÂ ì Â¡�ø� ¤¢ .À ÷�ù¢Âî ù¤�ª� ,´¨� (¼�½¬ ý�± �Âõ ¥� ýÂ�ðÕµÈõ.À÷¢�Þ÷ ���¤� �¤ ýÂÆî ý�±�Âõ ýÂ�ðÕµÈõüÜ¬� éÀû �õ�÷ ö�þ�� ¥��÷ Â���� .¢¤�¢ ¢��ø ýÂÆî ý�±�Âõ ¥� ýÂ�ðñ�ÂÚµ÷� ø ýÂ�ðÕµÈõ ý�Â� üÔÜµ¿õ ý�ûÂÚÜÞä.´¨� ýÂÆî ö���Æ� Ý�û�Ôõ �� ÂÊµ¿õ ¤��Æ� üþ��ª� ,Ç¿� ßþ��õ�ð â��� 1.2.1Óþ¤�ã� .¢¤�¢ ýÂÆî ö���Æ� ¤¢ üÞúõ ÇÖ÷ ,üÖ�Ö� ¢�Àä� ý�Þû ý�Â� Ûþ¤�µî�ê Ý�Þã� ö���ä �� 17�õ�ð â���:¥� ´Æ�¤�±ä Óþ¤�ã� ßþ� ¥� üØþ .¢¤�¢ ¢��ø �õ�ð â��� ý�Â� üÔÜµ¿õ16white gaussian pro
ess17gamma 9



ýÂÆî ö���Æ� 2.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� �(z) ÂÜþø� ý�õ�ð â��� z 2 C nf� � � ;�3;�2;�1;0g ý�Â� ℄19[ 1.1 ÓþÂã��(z) = Z 10 tz�1e�tdt ; Re(z) > 0: (22.1)
:´¨� Âþ¥ ý�ûüðÄþø ý�¤�¢ �õ�ð â��� ℄19[ 1.1 ��Ìì�� ´¨� ñ¢�ãõ 1.1 ÓþÂã� (1�(z) = Z 10 (ln(1t ))z�1dt z 2 C nf� � � ;�3;�2;�1;0g­Âê �� (2�(z + 1) = z�(z) n 2 N ý�Â� (3�(n) = (n� 1)! z 2 C nf0;1;2;3; � � �g ý�Â� (4�(1� z) = �z�(�z)´¨� ¤�ÂìÂ� Âþ¥ ý�Î��¤ Re(z) > 0 ý�Â� (ýÀ� Çþ�Þ÷) (5�(z) = limn!1 n!nzz(z + 1)(z + 2) � � � (z + n) :

10



ýÂÆî ö���Æ� 2.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê.Àû¢üõ Çþ�Þ÷ [�5;5℄ ýù¥�� ¤¢ �¤ �õ�ð â��� 1:1 ÛØª

�õ�ð â��� 2:1 ÛØª ÂÜÔó �� ï�µ�õ â��� 2.2.1¤¢ üþ�Þ÷ â��� �î ¤�Ï ö�Þû .¢ø¤üõ ¤�î �� ýÂÆî ö���Æ� ¤¢ �î ´¨� â���� ßþÂ�Ýúõ ¥� üØþ 18ÂÜÔó �� ï�µ�õ â�����¢�ãõ ���� ¤¢ �¤ ÇÖ÷ ö�Þû ��÷ ÂÜÔó �� ï�µ�õ â��� ,Àû¢üõ  ¤ ¼�½¬ ý�±�Âõ Û�Æ÷�ÂÔþ¢ ��¢�ãõ ����¢¤�À÷�µ¨� ÓþÂã� .´¨� ÂÜÔó �� ï�µ�õ â��� ¥� ü¬�¡ ´ó�� üþ�Þ÷ â��� âì�ø ¤¢ .À�îüõ �Ôþ� ýÂÆî �±�Âõ Û�Æ÷�ÂÔþ¢¢�ªüõ ö��� Âþ¥ �¤�¬ �� ÂÜÔó �� ï�µ�õ â���¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� z 2 C Âû ý�Â� E�(z) ÂÜÔó �� ï�µ�õ â��� ℄19[ 2.1 ÓþÂã�E�(z) = 1Xk=0 zk�(�k + 1) ; � > 0: Ýþ¤�¢ � = 1 ý�Â�E1(z) = 1Xk=0 zk�(k + 1) = 1Xk=0 zkk! = ez;4:1 ÛØª ø Àû¢üõ Çþ�Þ÷ � = 1;1=2;1=5 ý�Â� �¤ ÂÜÔó �� ï�µ�õ â��� 3:1 ÛØª .´¨� üþ�Þ÷ â��� �� ÂÒ��µõ �î.Àû¢üõ ö�È÷ � = 1;0=7;0=5 ý�Â� �¤ ö�18Mittag-Le�er 11



ýÂÆî ö���Æ� 2.1 ��óø� Ý�û�Ôõ ø �û¥��÷ Ç�� 1 ÛÊê

� = 1;1=2;1=5 ý�Â� ÂÜÔó �� ï�µ�õ â��� 3:1 ÛØª

� = 1;0=7;0=5 ý�Â� ÂÜÔó �� ï�µ�õ â��� 4:1 ÛØª.¢Âî ÓþÂã� ö�õ�ð¤� ø¢ �� ö���üõ �¤ ÂÜÔó �� ï�µ�õ â���¢�ªüõ ÓþÂã� Âþ¥ �¤�¬ �� E�;�(z) ý�µê�þ Ý�Þã� ÂÜÔó �� ï�µ�õ â��� 3.1 ÓþÂã�E�;�(z) = 1Xk=0 zk�(�k + �) ; � > 0; � > 0:.¢�ªüõ À�ó�� E�(z) â��� ,� = 1 Âð� 3.1 ÓþÂã� ¤¢12


