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�ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏüê¢�Ê� ��Â�� ��ýÀÞ½õÂ�� �Þ�ª ,ýÂÔã� °�±�ù�È÷�õÂî ý¥�¤ ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1395*1*22 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1392*8*15 :´ê�þ¤¢ ¾þ¤��ù¢� Ô µ¨� ,ü¨¤Â � ¢¤�õ ñÀõ � � �ú � �ÂÏ ßµê� þ ý�Â � üÚ� �ú � ý�û¤� �ã õ : ùÀ�Ø�ý�û¤��ãõ �î ,À�µÆû ùÀª �ø¥ �Æþ�Öõ ý�ûñÀõ Ûõ�ª �ûñÀõ á�÷ ßþ� .À÷�ªüõÂ� ùø�ä �ó�Öõ ßþ� ¤¢ .À��îüõÉ¿Èõ �¤ ���ú � ùÀª �ø¥ ý�û�Æþ�Öõ üÚ��ú�¤¢ ùÀª �ø¥ �Æþ�Öõ ý�ûñÀõ ,üê¢�Ê� ��Â�� �� �ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ üêÂãõ.´¨� ùÀª �±¨�½õ �ûö� ý�Â� ���ú� �ÂÏ ø üêÂãõ �ûñÀõ á�÷ ßþ�.ùÀª �ø¥ ý�Æþ�Öõ ,���ú� -D �ÂÏ ,�ø¢ ��¤¢ ö��¨Âð¤ ,üê¢�Ê� ��Â� � : ýÀ�Üî ý�ûù��ø�õÀÖõ 1Ý�Ö µÆõ ü¨¤Â � ý�� � � ùÀª �ø¥ �Æþ�Ö õ ¥� ù¢� Ô µ¨� Û��Æõ üÌã� ü¨¤Â � ¤¢ý�Â� ñ�·õ ö���ä �� .¢�ª ýÂ�´¨¤¢ ¸þ�µ÷ �� ßµê�þ ´¨¢ ¶ä�� À÷��� üõ á�®�õ,Ý�ÖµÆõ ü¨¤Â� ¤¢ ,´¨� Â�ßþÂ�ª ù¢�õ ��Àî ßþÂ�ª ù¢�õ À�� ö��õ ¥� �îßþ� ü¨¤Â�üµ¨¤¢ �¹�µ÷ ´¨� ßØÞõ ,´¨� ¤��ª¢ �î ßþ� Â� ùø�ä ù¢�õ ßþÂ�ßþÂ�ª ��¿µ÷�0 . h.jafari�razi.a
.ir ,ýÂÔã� °�±� :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62C12 ,62K05 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ : : : : : : : : : : : : : : : : : : 222� � ,À ÷�ª �Æþ� Ö õ ø¢ � � ø¢ ßþÂ �ª ¢�� õ Âð� � îü ó�� ¤¢ ,Àª� � � µª�À ÷ ü � ¤¢ �¤ø é�ú¨�Âð )¢Âî ��¿µ÷� �¤ Â�ßþÂ�ª ù¢�õ ,ßþÂ�ª ù¢�õ ø¢ ö��õ ¥� ö��� üõ üµ��¤.( 2003 ,ö�¤�ØÞûÍ¨� � ,� ûñÀ õ ß þ� ¤¢ � � � ú � �ÂÏ ö¢¤ø� ´¨¢� � ø ùÀª �ø¥ �Æ þ� Ö õ ñÀ õüþ�¤�î ø ùÀª ��¹÷� ý��ÜÞ� À�� ý�ûñÀõ ý�Â � (2001) ö�¤�ØÞû ø ßÞ¨øÂð�ÂÏ ñÀõ ¤¢ (2001) ö�¤�ØÞû ø ´þÂµ¨� .´¨� ùÀª �±¨�½õ ��÷ ���ú� ý�û�ÂÏ¤¢ �µêÂð ��¹÷� ý�û¤�î ÂÚþ¢ ¥� .À÷�ù¢�¢ ¤�Âì ü¨¤Â� ¢¤�õ �¤ á�®�õ ßþ� 2k üÜõ�äý�Â� ���ú� �ÂÏ �î ¢Âî ù¤�ª� (2003) ö�¤�ØÞû ø é�ú¨�Âð �� ö���üõ ���õ¥ ßþ�ù¢¤ø� ´¨¢�� ñø� �±�Âõ Û��Öµõ Â�� �� üÜõ�ä �ÂÏ ñÀõ ¤¢ �¤ ùÀª �ø¥ �Æþ�Öõ ñÀõ�� üÜõ�ä �ÂÏ ñÀõ ¤¢ �¤ ���ú� ý�û�ÂÏ �÷�ðßþ� 2004 ñ�¨ ¤¢ ö�ðÀ�Æþ�÷ ß�Þû ø.À÷� ù¢Âî �±¨�½õ üÜ¬� ��Â��ý�ûñÀõ ¤¢ ùÀª �ø¥ �Æþ�Öõ ö¢Â� ¤�î�� ,´¨� ÂÑ÷ ¢¤�õ �ó�Öõ ßþ� ¤¢ �î ü·½�üÎ¡ �µ¿�õ� ñÀõ .´¨� üþ�ûñÀõ ß��� ¤¢ 1���ú� -D �ÂÏ �±¨�½õ ø üÎ¡ �µ¿�õ�¤¢ �î ´¨� üê¢�Ê� ��Â�� � � �ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ ,�ó�Öõ ßþ� ¤¢ ÂÑ÷ ¢¤�õ¤��ãõ ¢¤�õ ¤¢ ü��½�®�� ,üÎ¡ �µ¿�õ� ý�ûñÀõ üêÂãõ Â� ùø�ä �ó�Öõ ßþ� 2 Ç¿�3 Ç¿� ¤¢ .´¨� ùÀª ���¤� �ûñÀõ á�÷ ßþ� ¤¢ ���ú� -D ý�û�ÂÏ ø üÚ��ú� -D�ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D ý�û�ÂÏ ø ¢�ªüõ üêÂãõ ùÀª �ø¥ �Æþ�Öõ ñÀõ´þ�ú÷ ¤¢ ø ùÀª �±¨�½õ 4 Ç¿� ¤¢ üê¢�Ê� ��Â�� �� �ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª.´¨� ùÀþ¢Âð Âî£ Â¡� Ç¿� ¤¢ �Î��¤ ßþ� ¤¢ ýÂ�ð�¹�µ÷ ø ¶½�üÎ¡ �µ¿�õ� ý�ûñÀõ 2��Â�� ßµª�¢ Â� ùø�ä �î ¢�ªüõ �µÔð üÎ¡ ý�ûñÀõ �� üÎ¡ �µ¿�õ� ý�ûñÀõùÀ÷Â�ðÂ�¤¢ üÎ¡ �µ¿�õ� ý�ûñÀõ ßþ�Â���� .À�ª�� ��÷ üê¢�Ê� ��Â�� Ûõ�ª ,´���ö���üõ �¤ üÎ¡ �µ¿�õ� ñÀõ ×þ ¤�µ¡�¨ ´ó�� ßþ� ¤¢ .À�µÆû ��÷ üÎ¡ ý�ûñÀõ1 D-Optimal Design
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223 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ýÀÞ½õÂ���Þ�ª ,ýÂÔã� °�±��¤�¬��yij = fT (xij)
i + "ij ; i = 1; :::; n; j = 1; :::;mi (1)�ãõ�� 2 À��ø ß�õ�i ¥� ��j ùÀû�Èõ �� ¯��Âõ ¾¨�� Â�çµõ yij ö� ¤¢ �î,¢�¢ ö�È÷¢�À ã � ùÀ � û¢ö�È ÷ ñÀ õ ß þ� ¤¢ iÅþÀ ÷� .´¨� ü ÷� �¨Â ð¤ â �� � ¤�¢Â � f(xij) ø:Ýþ¤�¢ (1) ñÀõ ¤¢ .´¨�û¤�ÂØ� ¢�Àã� ùÀ�û¢ö�È÷ j ÅþÀ÷� ø ��Àû�Èõ
i = � + bi; � = (�1; :::; �p)T ; bi = (bi1; :::; bip)Tüê¢�Ê� ��Â�� ¤�¢Â� bi ø ( 3ùÀª ´�±·� ��Â�� ) ñÀõ ý�ûÂµõ�¤�� ¤�¢Â� � ö� ¤¢ �îß���Ýû .´¨� ÂÑ÷ ¢¤�õ ñÀõ ¤¢bi�Np(0; �2eD); D = diagfd1; : : : ; dpg×þ ùÀ�û¢ö�È÷ diag(d1; :::; dp) ø ùÂ�çµõ p ñ�õÂ÷ âþ¥�� ÂÚ÷��� Np(:; :) ö� ¤¢ �îÀ�µÆû dp ø... ø d1 °��Â� �� ö� üÜ¬� ÂÎì ýø¤ ý�û �þ�¤¢ �î ´¨� ýÂÎì ÅþÂ��õ�îý¤�Ï�� ,À�µÆû üê¢�Ê� ��Â�� ¥� ÛÖµÆõ ø üê¢�Ê� ý�û�Î¡ ��÷ �û "ij ø"ij�N(0; �2e ):üÎ¡ �µ¿�õ� ý�ûñÀõ ¤¢ ���ú� �ÂÏ ø üÚ��ú� -D ¤��ãõ 1.2�� ���� �� ,¢ø¤ üõ ¤�î�� Âð¢¤ø�Â� ßþÂ�°¨��õ �� ßµê�þ ´¨¢ ý�Â� �î ���ú� �ÂÏ).À÷�ªüõ �±¨�½õ ,À�µÆû ÂÈ�ê á�Ï� ÅþÂ��õ ¥� üã���� �î üÚ��ú� ý�û¤��ãõ�¤�¬�� ÂÈ�ê á�Ï� ÅþÂ��õ ù�Ú÷� ,Yi�f(yi j xi;�) Âð� .( 1980,ý�Ü�¨M(xi) = �E(�2 ln f(yi j xi;�)����T ): (2)2 Individual3 Fixed E�e
ts
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ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ : : : : : : : : : : : : : : : : : : 224�Âê �� ù��¿ó¢ �ÂÏ Âð� ñ�� .¢¢Âðüõ ÓþÂã�� =  x1 : : : xrw1 : : : wr ! 2 � ö� ¤¢ �î ,¢�ª �µêÂð ÂÑ÷ ¤¢� = f� j rXi=1wi = 1;0 � wi � 1g.Àª Àû��¡ �±¨�½õ �¤�¬�� � �� ¯��Âõ á�Ï� ÅþÂ��õ ù�ðö�M (�) = rXi=1 wiM(xi):üÚ��ú� ¤��ãõ �õ� .À�µÆûM (�) ÂÈ�ê á�Ï� ÅþÂ��õ ¥� üã���� üÚ��ú� ý�û¤��ãõ¥� ÂµÈ�� ,üþ�þ�� Û�ó¢ �� �î ´¨� üÚ��ú� -D¤�úÈõ ¤��ãõ �ó�Öõ ßþ� ¤¢ ù¢�Ôµ¨� ¢¤�õ.( 2007 ,ö�¤�ØÞû ø ö�Æ��Ø�� ) ¢Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ üÚ��ú� ý�û¤��ãõ Âþ�¨�¤�¬�� á�Ï� ÅþÂ��õ ö���õÂ�¢ §�¨�Â� ���ú� -D ¤��ãõ (M(�)) = � ln det(M(�));  :M ! R�¤�¬��M ÅþÂ��õ ×þ ö���õÂ�¢ ùÀ�û¢ö�È÷ det(�) ö� ¤¢ �î ¢�ªüõ ÓþÂã�.´¨� üÖ�Ö� ¢�Àä� �ä�Þ¹õ ��÷ R ø ¢�ªüõ ÓþÂã� M = fM(�) j � 2 �gÂð� ,´¨� ���ú� -D �ÂÏ ×þ �� §�¨� ß�Þû Â��� = argmin�2�(� ln det(M(�))):­Âê �� �¤ ÂÈ�ê á�Ï� ÅþÂ��õ ö��� üõ (1) ñÀõ ø (2) �Î��¤ �� ���� � � ö��î��¤�¬�� �2e ø D ö¢�� ��ÜãõM(xij) = f (xij)V �1ij fT (xij) (3)ö� ¤¢ �î ,¢Âî �±¨�½õVij = �2e (fT (xij )Df (xij) + 1):
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225 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ýÀÞ½õÂ���Þ�ª ,ýÂÔã� °�±��ãõ�� À��ø Âû �î ¢Âî ���� Àþ�� ,üÎ¡ �µ¿�õ� ý�ûñÀõ ¤¢ ���ú� �ÂÏ ü¨¤Â� ¤¢ø Àª�� �µª�¢ ¢��ø �ãõ�� ¤¢ À��ø n Âð� .¢Â�ðüõ ¤�Âì ü¨¤Â� ¢¤�õ ��¹õ ¤�Ï��:´ª�¢ Ý�û��¡ �¤�¬ßþ� ¤¢ ,Àª�� �ãõ�� ��i À��ø �� ¯��Âõ ���ú� �ÂÏ ��i��i =  x�i1 : : : x�iriw�i1 : : : w�iri ! ; i = 1; :::; n: (4)�ãõ�� ý�ûÀ��ø ¥� üØþ �� ¯��Âõ ���ú� �ÂÏ (4) �Î��¤ ���ú� �ÂÏ n ¥� ×þÂû�¤�¬�� �ãõ�� �� ¯��Âõ ���ú� �ÂÏ ´ó�� ßþ� ¤¢ �î ´¨��� =  ��1 : : : ��nw�1 : : : w�n ! ; i = 1; :::; nÀ��ø Âû ý�Â � � � �ú � ý�û�ÂÏ ü�ã þ , ��1 = ::: = ��n = ��Âð� ñ�� .¢� � Àû��¡)¥� ¢�� Àû��¡ �¤�±ä �ãõ�� �� ¯��Âõ ���ú � �ÂÏ ù�ðö� ,À�ª�� ö�ÆØþ �ãõ��:( 2007 ,ÂµÜ�Þª��� =  ��1 !
ùÀª �ø¥ �Æþ�Öõ ñÀõ 3�� �ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ ý�Â� ùÀª �ø¥ �Æþ�Öõ �ó�Öõ ßþ� ¤¢ �îßþ� �� ���� ��(1) ñÀõ ¤¢ ùÀª �ø¥ �Æþ�Öõ Ç¿� ßþ� ¤¢ ßþ�Â���� ,´¨� ÂÑ÷ Àõ üê¢�Ê� ��Â���ø¥ ý�û�Æþ�Öõ ,üÎ¡ �µ¿�õ� ý�ûñÀõ ¤¢ �î ´¨� Âî£ �� �¥� .¢�ªüõ üêÂãõñÀõ ,(1) ñÀõ ßµêÂð ÂÑ÷ ¤¢ �� ¤�Ñ�õ ßþ� ý�Â� .À÷Â�ðüõ �¤�¬ À��ø Âû ¤¢ ùÀª�¤�¬�� ùÀª �ø¥ �Æþ�Öõyi(j; j0) = fTi (j; j0)
i + "i(j; j0); i = 1; :::; n; j; j0 = 1; :::;mi; j 6= j0 (5)�Æ þ� Ö õ � � ¯� �Â õ ¾¨� � Â � ç µ õ yi(j; j0)� Î ��¤ ß þ� ¤¢ .¢� ªü õ � µ êÂ ð Â Ñ ÷ ¤¢�¤�¬�� ø ´¨� ��i À��ø ¤¢ ,��j0ø ��j ý�ûùÀû�Èõyi(j; j0) = yij � yij0
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ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ : : : : : : : : : : : : : : : : : : 226�¤�¬�� �î ,´¨� ü÷��¨Âð¤ â��� ¤�¢Â� f i(j; j0) ß���Ýû .¢�ª üõ ù¢�¢ Çþ�Þ÷f i(j; j0) = f (xij)� f(xij0 )�î ´¨� ñÀõ üê¢�Ê� ý�Î¡ ��÷ "i(j; j0) ø ¢�ªüõ �±¨�½õ"i(j; j0) = "ij � "ij0�î ´¨� ùÀª ­Âê ,�û "ij âþ¥�� ¥� ÂÑ÷ éÂ¬ (5) ñÀõ ¤¢"i(j; j0)�N(0; �2)¤¢ ¢���õ üê¢�Ê� ��Â�� ¥� ,À÷�ÛÖµÆõ Ýû ¥� �îßþ� Â� ùø�ä �û "i(j; j0) ß���Ýû øá�Ï� ÅþÂ��õ (3) �Î��¤ ø (5) ñÀõ �� ���� �� ö��î� .À�ª��üõ ÛÖµÆõ ��÷ ñÀõ�¤�¬�� ÂÈ�êM(xij ; xij0 ) = f i(j; j0)V �1i (j; j0)fTi (j; j0) (6)ö� ¤¢ �î ,¢�ªüõ �±¨�½õVi(j; j0) = �2(fTi (j; j0)Df i(j; j0) + 1):á�Ï� ÅþÂ��õ Â��Â� (j; j0) �ø¥ �� ¯��Âõ á�Ï� ÅþÂ��õ ùÀª �ø¥ �Æþ�Öõ ñÀõ ¤¢ü�ãþ ,(2004 ,ö�¤�ØÞû ø é�ú¨�Âð) ´¨� (j0; j) �ø¥ �� ¯��ÂõM(j; j0) =M(j0; j)
��Â�� �� �ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ 4üê¢�Ê��� �ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ Ç¿� ßþ� ¤¢�ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ ø üê¢�Ê� °�ª

www.SID.ir


www.SID.ir

Arc
hive

 of
 S

ID

227 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ýÀÞ½õÂ���Þ�ª ,ýÂÔã� °�±�ùÀª �ø¥ �Æþ�Öõ ñÀõ �� ßµê�þ ´¨¢ ý�Â� .´¨� ùÀª �±¨�½õ üê¢�Ê� ý��½÷� ���� �ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ ´¨� �¥� ,üê¢�Ê� ��Â�� �� �ø¢ ��¤¢ ö��¨Âð¤ ¤¢üêÂãõ � ó� Ö õ ßþ� ¤¢ �î üõø¢ ��¤¢ ü÷� �¨Âð¤ ñÀõ .¢�ª � ��¤� üê¢�Ê� ��Â ��ùÀª �ø¥ �Æþ�Öõ ñÀõ ¤¢ .´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ �bÀ±õ ¥� ­Âä öøÀ� ,¢�ªüõÂ� .¢�ª üõ á�Ï� ÅþÂ��õ ö���õÂ�¢ öÀª ÂÔ¬ ¶ä�� ø �µê¤ ß�� ¥� �bÀ±õ ¥� ­ÂäùÀª �µêÂð ÂÑ÷ ¤¢ �bÀ±õ ¥� ­Âä öøÀ� �ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ §�¨� ß�Þû: ´ª�¢ Ý�û��¡ (5) ø (1) ý�ûñÀõ ¤¢ �îý¤�Ï �� ,´¨�f (xij) = (xij ; x2ij)T ; � = (�1; �2)T ; bi = (bi1; bi2)T �îxij 2 [�5;5℄; j = 1; :::;mi:ý�Â� ø �µêÂð ÂÑ÷ ¤¢ ��� ��®øÂÔõ �� �¤ (5) �Î��¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ö��î�.Ýþ¥�¢Â�üõ ���ú� -D �ÂÏ �±¨�½õ �� ,üê¢�Ê� ý��½÷� ø üê¢�Ê� °�ª ý�û´ó��üê¢�Ê� °�ª �� ø¢ ��¤¢ ö��¨Âð¤ 1.4�� üþ�ûüðÄþø �� ø (1) ñÀõ �¤�¬ �� üê¢�Ê� °�ª �� ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ�¤�¬f(xij) = (xij ; x2ij)T ; � = (�1; �2)T ; bi = (bi1;0)Tß���Ýû ø ´¨�xij 2 [�5;5℄; j = 1; :::;mi°�ª �� ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ 3 Ç¿� �� ���� �� ßþ�Â�����¤�¬ �� üê¢�Ê�yi(j; j0) = fTi (j; j0)
i + "i(j; j0); i = 1; :::; n; j; j0 = 1; :::;mi; j 6= j0
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ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ : : : : : : : : : : : : : : : : : : 228ö� ¤¢ �î ,¢�� Àû��¡"i(j; j0)�N(0; �2); bi�N2(0; �2D); D = diagfd1;0gá�Ï� ÅþÂ��õ (6) �Î��¤ �� ���� �� ,Àª�� ��ÜãõD ø �2 = 1 �îßþ� ­Âê �� ñ���¤�¬�� ÂÈ�êM (xij ; xij0 ) = (xij � xij0 )2d1(xij � xij0 )2 + 1  1 xij + xij0xij + xij0 (xij + xij0 )2 ! :�¤�¬ �� �ÂÏ �ãõ�� ��i À��ø ý�Â� «�¡ ¤�Ï�� Âð� ö��î� .Àþ�üõ ´¨¢ ���i =  (1x ) (�1�x ) ( 1�1 )w2 w2 1� w !�¤�¬�� ö� �� ¯��Âõ ÂÈ�ê á�Ï� ÅþÂ��õ ö���õÂ�¢ ù�ðö� ,¢�ª �µêÂð ÂÑ÷ ¤¢det(M(�i)) = w2(1� x2)2(1� x)2(d1(1� x)2 + 1)2 + 4w(1� w)(1 � x2)2(4d1 + 1)(d1(1� x)2 + 1),d1 ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� ø w ø x �� ´±Æ÷ ö� ö¢Âî ÝÞ�Æî�õ �� �î ,¢�� Àû��¡x��� °��Â� �� �î w ø x ���ú� Âþ¢�Öõ .À÷�ªüõ ß�ãõ ÂÑ÷ ¢¤�õ ���ú� -D ý�û�ÂÏ.´¨� ùÀª ���¤� 1 ñøÀ� ¤¢ d1 ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� ,À÷�ªüõ ù¢�¢ ö�È÷ w� ød1 ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� w ø x ���ú� Âþ¢�Öõ :1 ñøÀ�d1 x� w�0 -0/2360 0/80900/03 -0/2360 0/84600/06 -0/2360 0/88300/09 -0/2360 0/92020/12 -0/2360 0/95720/15 -0/2360 0/9944( 1�0=2360 ) ¯�Ö÷ Â���� ,üê¢�Ê� Â�� Å÷�þ¤�ø Çþ��ê� �� ¢�ªüõ �Ñ��õ �î ¤�Ïö�Þû�� .À��î üÞ÷ Â��ç� ,d1 Â��ç� �� �ÂÏ ¯�Ö÷ ø ´¨� Çþ��ê� ñ�� ¤¢ ��÷ ( �10=2360 )ø
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229 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ýÀÞ½õÂ���Þ�ª ,ýÂÔã� °�±��� ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú�-D �ÂÏ d1 = 0 ý�¥�Å÷�þ¤�ø ö�� ñ�� .( 2001 ,ö�¤�ØÞû ø ßÞ¨øÂð ) ´¨� ùÀõ� ´¨¢�� ´��� ��Â���ÂÏ Å� ��1 = � � � = ��n ßþ�Â���� ,´¨� ö�ÆØþ �ãõ�� À��ø Âû ý�Â� üê¢�Ê� Â��.¢�� Àû��¡ �� =  ��i1 !�¤�¬�� ´ó�� ßþ� ¤¢ �ãõ�� �� ¯��Âõ ���ú� -Düê¢�Ê� ý��½÷� �� ø¢ ��¤¢ ö��¨Âð¤ 2.4,ü ê¢� Ê � ý� � ½ ÷� � � ø¢ � �¤¢ ö� � ¨Â ð¤ ¤¢ ùÀ ª �ø¥ � Æ þ� Ö õ ñÀ õ ý�Â �¤¢ �î �ø�Ô� ßþ� �� ,¢�� Àû��¡ (5) ñÀõ À�÷�õ ñÀõ ßþ� ü�ãþ .´¨� bi = (0; bi2)TÅþÂ �� õ �¤�¬ ßþ� ¤¢ ,´¨� �2 = 1 ø �� Ü ã õ D = diagf0; d2g´ó�� ßþ��¤�¬ �� ÂÈ�ê á�Ï�M (xij ; xij0 ) = (xij � xij0 )2d2(x2ij � x2ij0 )2 + 1  1 xij + xij0xij + xij0 (xij + xij0 )2 ! :�ÂÏ �ãõ�� ��i À��ø ý�Â� «�¡ ¤�Ï�� Âð� ö��î� ,¢�ªüõ �±¨�½õ�i =  (1x ) (�1�x ) ( 1�1 )w2 w2 1� w ! ù�ðö� ,¢�ª �µêÂð ÂÑ÷ ¤¢det(M (�i)) = w2(1� x2)2(1� x)2(d2(1� x2)2 + 1)2 + 4w(1� w)(1 � x2)2d2(1� x2)2 + 1d2 ÓÜ µ¿ õ Â þ¢� Ö õ ý�¥� � � ø w ø x � � ´ ±Æ ÷ ö� � � õÂ �¢ ö¢Â î ÝÞ �Æ î� õ � � � îö�È÷ w� ø x��� °��Â� �� �î w ø x ���ú� Âþ¢�Öõ .À÷�ªüõ ß�ãõ ���ú� -D ý�û�ÂÏ¤�ÀÖõ ¥� ¢�ªüõ �Ñ��õ �î ¤�Ïö�Þû .À÷� ùÀª ���¤� 2 ñøÀ� ¤¢ ,À÷�ªüõ ù¢�¢¯�Ö÷ ö¥ø ,d2 Çþ��ê� � � �õ� ,À�µÆû ´�� � �ÂÏ ¯�Ö÷ ��Âð� Àã� �� d2 = 0=02.´¨� Çþ��ê� ñ�� ¤¢ ( 1�1 ) ý�ÎÖ÷ ö¥ø ø Çû�î ñ�� ¤¢ ( �1�4=2360 ) ø ( 14=2360 )´¨¢�� d1 = 0 ý�¥� �� ,1 ñøÀ� ¤¢ ø d2 = 0 ý�¥� �� 2 ñøÀ� ¤¢ ���ú� -D �ÂÏ.´¨� ùÀõ�
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ø¢ ��¤¢ ö��¨Âð¤ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� ���ú� -D �ÂÏ : : : : : : : : : : : : : : : : : : 230d2 ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� w ø x ý���ú� Âþ¢�Öõ :2 ñøÀ�d2 x� w�0 -0/2360 0/80900/02 4/2360 0/81740/1 4/2360 0/54821 4/2360 0/50442 4/2360 0/502210 4/2360 0/5004100 4/2360 0/5000Ýþ¤�¢ �ãõ�� À��ø Âû ¤¢ üê¢�Ê� Â �� Å÷� þ¤�ø ö¢�� ´�� � � � ���� � � ö��î��� =  ��i1 ! �¤�¬�� �ãõ�� �� ¯��Âõ ���ú� -D �ÂÏ ßþ�Â���� . ��1 = � � � = ��n.¢�� Àû��¡ýÂ�ð�¹�µ÷ ø ¶½�¤�î �� ø¢ ��¤¢ ü÷��¨Âð¤ ñÀõ ¤¢ ùÀª �ø¥ �Æþ�Öõ ñÀõ ý�Â� �î ���ú� -D �ÂÏø¢ Âû ¤¢ .üê¢�Ê� ý��½÷� ø üê¢�Ê� °�ª :´¨� ùÀª �±¨�½õ ´ó�� ø¢ ¤¢ ,�µê¤.´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ �bÀ±õ ¥� ­Âä öøÀ� ø¢ ��¤¢ ü÷��¨Âð¤ ý�û ñÀõ ,´ó��üÏ�Ö÷ Â���b� �õ� ,À�÷�ÆØþ �ÂÏ ¯�Ö÷ ,üê¢�Ê� Â�� Å÷�þ¤�ø Çþ��ê� �� ñø� ´ó�� ¤¢�î ý��ÎÖ÷ Â���b� ,´±Æ÷ ß�Þû �� ø �µê�þ Çþ��ê� ��÷ À�µÆû ö�ÆØþ ö¥ø ý�¤�¢ �îÂ �� Å÷� þ¤�ø Çþ�� ê� � � �ø¢ ´ó�� ¤¢ .À �� þüõ Çû�î ,´¨� �ø�Ô µ õ ö¥ø ý�¤�¢ý�¤�¢ �î ý��ÎÖ÷ Â���b� ø �µê�þ Çû�î ,À�÷�ÆØþ ö¥ø ý�¤�¢ �î üÏ�Ö÷ Â���b� üê¢�Ê�Â���b� ,Àª�� üê¢�Ê� °�ª üµìø ßþ�Â���� .´¨� Çþ��ê� ñ�� ¤¢ ,ù¢�� �ø�Ôµõ ö¥øüó�� ¤¢ ßþ� .´ê�þ Àû��¡ Çþ��ê� ,üê¢�Ê� Â�� Å÷�þ¤�ø Çþ��ê� �� ö¥øÝû ¯�Ö÷üê¢�Ê� Â�� Å÷�þ¤�ø Çþ��ê� �� ö¥øÝû ¯�Ö÷ Â���b� ,Àª�� üê¢�Ê� ,��½÷� Âð� �î ´¨�� �½÷� ø °�ª ,ü�� ��Ö�Ö½� ¤¢ ö���üõ ¢�ú�È� � ×þ ö���ä � � .À �� þüõ Çû�î� � ø ü¨¤Â � �¤ ö� � � ¯� �Â õ ¸þ� µ ÷ ø ´êÂð ÂÑ ÷ ¤¢ üê¢�Ê� ,ö� õ¥Ýû ¤�Ï� � �¤.¢Âî �Æþ�Öõ ,Àª�� üê¢�Ê� ,��½÷� ÍÖê �þ °�ª ÍÖê �î üþ�û´ó��
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