
40 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨ù¢�Ôµ¨� �ø�ó ø ý��ó�±÷¢ ü��þ¢¤ø�Â� ©ø¤2üîÂ� ��®Âõ , 1ý¢�Þ½õ üÆ�ä:ùÀ�Ø�ù¢�Ôµ¨� �õ� ,´¡�¢Â� ÂÑ÷ ¢¤�õ Âµõ�¤�� ¢¤�õ ¤¢ ¯�±�µ¨� �� ´��� �÷�Þ÷ ù¥�À÷� ×þ �� ö���üÞ÷ ý¤�õ� Û��Æõ ¥� ý¤��Æ� ¤¢ø À÷��µêÂð ¤�Âì ¤��Æ� ���� ¢¤�õ ý��ó�±÷¢ ý�û©ø¤ Â�¡� �û¢ ¤¢ .Àª�� �Èð ù�¤ ���õ¥ ßþ� ¤¢ À÷��� üõ ý��ó�±÷¢ Û�Ü½� ¥�ø ℄2[ ýÂ���³õ�î ý¥�¨ ��±ª ,üþ�¤�¢ ,℄1[ ýø�î ù¢�¢ ,ü��ó�� ý�ûÇþ�õ¥� ,ý¥¤ø�Èî ý�û���õ¥ ¤¢ �ú÷� ý�û¢Â�¤�îø ý¤�õ� ��Èþ�õ¥� ý�Â�� ý�Â� �¤ ýÀ�Þª¥¤� ý�û©ø¤ ý��ó�±÷¢ ý�û�ÂÏ .´¨� ùÀª ö��� �÷�ðÀ�� ý�û�Æþ�Öõ�÷�Þ÷ ù¥�À÷� �� ©ø¤ ö¢�±÷ °¨��õ �Àµ�� �ó�Öõ ßþ� ¤¢ .À��îüõ ö��� ý¤�õ� ý�û¢Â�¤�î ¤¢ üãì�ø ý�ûù¢�¢ Û�Ü½� ´ó�ú¨ý��ó�±÷¢ ©ø¤ �õ�¢� ¤¢ ø ,ö��� ùÀª ¤�À÷�Âî ùÂÏ�¿õ ø ´��� ñ�Ï �� ö���ÞÏ� �Ü¬�ê ß��ã� ö�»Þû üÜ��Æõ Û� ¤¢ ´���3 .Ý�û¢üõ �Âª üþ�Þ÷ ø üÔ�õ üþ�Þ÷ ,ñ�õÂ÷ ý�ûâþ¥�� ¤¢ üÜ��Æõ ß��� Û� ý�Â� �¤.Óì�� Â�çµõ ,ö���ÞÏ� �Ü¬�ê ,¤�À÷�Âî ùÂÏ�¿õ ,ý��ó�±÷¢ ¢¤ø�Â� :ýÀ�Üî ý�ûù��ø�õÀÖõ 1×þ Û��Öõ ¤¢ .´¨� ´�� � � ÷�Þ ÷ ù¥�À ÷� � � ©ø¤ ö�Þûø N üê¢�Ê� Â � ç µ õ ×þ � � Í± �Âõ ,ý�� ó� ± ÷¢ Çþ�õ¥�ßþ� ¤¢ ,Å³¨ .´¨� X1; X2; � � � ; XN üê¢�Ê� �÷�Þ÷N Óì�� Â�çµõ ¥� üã��� �î ,TN Âð¢¤ø�Â� �Ü�¨�� � ©ø¤.¢�ªüõ ¢¤ø�Â� ,´¨�¢¤ø�Â� Û��Æõ 2ý¢� þ¥ Û ��Æõ ,� ûÂ µ õ�¤� � ¢¤ø�Â � � � ¯� �Â õ ¶�� ± õ ¤¢�ú÷� ´�� � �÷�Þ÷ ù¥�À÷� ©ø¤ � � ö�� �üÞ÷ �î ¢¤�¢ ¢��øÛ� Û��ì ý��ó�±÷¢ ©ø¤ �� Û��Æõ ßþ� �õ� .¢Âî Û� �¤ùÀ�û¢ ö�È÷ �î üÜî ��Ìì ×þ ,ñ�·õ ö��� ¥� Û±ì .À�µÆûÛ� ¤¢ ´��� �÷�Þ÷ ù¥�À÷� Â� ü�µ±õ ©ø¤ ö¢�±÷ °¨��õ

�� ¯��Âõ ��ä�Ï� ÂÚÈþ�õ¥� ×þ ,ý��ó�±÷¢ Û�Ü½� ¤¢¤¢ üê¢�Ê� �÷�Þ÷ ýùÀû�Èõ �Ü�¨�� �¤ � ñ�ú¹õ Âµõ�¤��ß þ� ´¨� ßØÞõ .À�îüõ ý¤ø�âÞ� ´�Öê�õ Û��Âõý¤ø�âÞ� ù���î �Àõ ×þ ¤¢ �þ ö�õ¥ ×þ ¤¢ ��Àû�ÈõýÂ�ð�÷�Þ÷ ý�û�ÂÏ ß��� üõ�Þä üðÄþø ×þ �õ� ,À÷�ªý¤ø�âÞ� ö�þ�� ¤¢ �î ü��Àû�Èõ Ûî ¢�Àã� �î ´¨� ßþ�Àª� �üõ ´± · õ ¤�À Ö õ � � ü ê¢�Ê � Â � ç µ õ ×þ ¢�ªüõ´¨� ß Ø Þ õ .¢� ªü õ ù¢�¢ Ç þ� Þ ÷ N � � �� Þ ã õ � îüê¢�Ê� � ÷�Þ ÷ ×þ ¥� �î , Tn ù¤� õ� � Ü �¨� � � Â µ õ�¤� �ø Àþ�üõ ´¨À� n´��� �÷�Þ÷ ù¥�À÷� �� X1; X2; � � � ; Xnßþ� .¢�ª ¢¤ø�Â� ,´¨� ��Üãõ ÂÚÈþ�õ¥� ý�Â� ù¥�À÷� ßþ�¤�õ� ùøÂð -ü®�þ¤ ùÀØÈ÷�¢-¢�þ ù�ÚÈ÷�¢ -(¤�þ¢�µ¨�) üÞÜä ´ÿ�û �Ìä1¤�õ� ùøÂð -ü®�þ¤ ùÀØÈ÷�¢-¢�þ ù�ÚÈ÷�¢ -¤�õ� Àª¤� ü¨��ª¤�î2.Àª��üõ ℄4[ ø ℄3[ ,℄2[ ,℄1[ â��Âõ ¥� �µêÂðÂ� �ó�Öõ ý�û´ÞÆì ýùÀÞä3



41 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ù¢�Ôµ¨� �ø�ó ø ý��ó�±÷¢ ü��þ¢¤ø�Â� ©ø¤2d ùÀª ß��ã� Û±ì ¥� ¤�ÀÖõ ,ö���ÞÏ� �Ü¬�ê ñ�Ï �îÂÒ��µõ ,´��� ñ�Ï �� ü÷���ÞÏ� �Ü¬�ê ß��� ßµ¡�¨ .Àª��ö�þ¥ â��� ´½� � Âµõ�¤�� ý�Â� Âð¢¤ø�Â� ×þ ö¢Âî �À�� ��ø Àª�� � Âð¢¤ø�Â� ×þ Æ(X) À��î ­Âê .´¨� 0� 1L(�; Æ(x)) = � 0 jÆ(x) � �j � d1 jÆ(x) � �j > d; (1)â��� ´½� .´¨� ùÀª ß��ã� Û±ì ¥� d(> 0) �î ý¤�Ï ��:´¨� Âþ¥ �Âê �� ùÂÏ�¿õ â��� ë�ê ö�þ¥E�;�fL(�; Æ(X))g = P�;�fjÆ(X)� �j > dg:�� ���� � � ø ´¨� M = 1 �î À��î ���� ñ�·õ ßþ� ¤¢ý Æ(X) Âð¢¤ø�Â� º�û ,´��� 0 < � < 1 ý�Â� 1 ��Ìì.¢¤�À÷ ¢��ø P�;�fjÆ(X)� �j > dg � � ¯Âª ��À÷���üÞ÷ ´��� ñ�Ï �� ö���ÞÏ� �Ü¬�ê �ÜÿÆõ ßþ�Â��� ��¤�±ä �� .¢�ª Û� ´��� �÷�Þ÷ ù¥�À÷� � � ©ø¤ �Ü�¨���Ü¬�ê ×þ À÷��� üÞ÷ ´��� �÷�Þ÷ ù¥�À÷� �� ©ø¤ ,ÂÚþ¢´¨� �� Ü ã õ� ÷ �2 üµìø � ý�Â � ´�� � ñ�Ï � � ö� � � ÞÏ�(1 � �) Ûì�À� ö�� �ÞÏ� °þÂ® �î ý¤�Ï �� ,¢¥�Æ�� ó�Æõ ßþ� Û� ý�Â � �¤ ý�� ó� ± ÷¢ ©ø¤ �õ�¢� ¤¢ .Àª� �.Ý��îüõ ö���
ÀþÂ�Ú� ÂÑ÷ ¤¢ Û±ì ñ�·õ ¤¢ �¤ N(�; �2) âþ¥�� 2 ñ�·õ×þ n ´��� �÷�Þ÷ ù¥�À÷� ý�Â� Ý�û��¡üõ À��î­Âê øX = (X1; � � � ; Xn) §�¨� Â� � ý�Â� ý��ÎÖ÷ Âð¢¤ø�Â�

:Ý�û¢üõ ���¤� �¤ ,Àª��üõ Û��Æõ �÷�Ú�þ�� � ü ê¢�Ê � � ÷� Þ ÷ X1; � � �Xn À � � î ­Â ê 1 ��Ìì� î ý¤� Ï � � ,À ª� � 1�f(x��� ) ñ� Þ µ �� ü ó� Ú � â �� �.À�ª�� ñ�ú¹õ Âµõ�¤�� ø¢ 0 < � <1ø �1 < � <1L(�; Æ(x)) = H(jÆ(x) � �j) ö�þ¥ â��� ,� ¢¤ø�Â� ý�Â�x = (x1; � � � ; xn) � î ý¤� Ï � � ,À þÂ � Ú � Â Ñ ÷ ¤¢ �¤.À � ª� � X = (X1; � � � ; Xn) ü ê¢� Ê � � ÷� Þ ÷ Â þ¢� Ö õø À ª� � ý¢� ã ¬ juj ¤¢ H(juj) � î À � � î ­Â êß Ø Þ õ � î M = sup�1<u<1H(juj) À � û¢ ¤�Â ì´ �� � ¤�À Ö õ Â û ý�Â � .À ª� � ü û� � µ õ� ÷ ´ ¨�� î ý¤� Ï � � ¢¤�À ÷ ¢� �ø Æ(X) Â ð¢¤ø�Â � , K < M4 .Àª�� sup�;� E�;�fL(�; Æ(X))g � Küê¢�Ê� �÷�Þ÷ ×þ X1; � � � ; Xn À��î ­Âê 1 ñ�·õü µ ìø ,À � ª� � N(�; �2) â þ¥� � ¥� ü þ� � n(� 2)Â µ õ�¤� � ø¢ Â û 0 < � < 1 ø �1 < � < 1 � îø �Xn = 1=nPni=1Xi Ó þÂ ã � � � .À ÷�ñ� ú ¹ õ×þ ,0 < � < 1 ý�Â� ,S2n = 1n�1Pni=1(Xi � �Xn)2:�� ´¨� Â��Â� � ý�Â� 100(1� �)% ö���ÞÏ� �Ü¬�êJn = [ �Xn � t�=2(n� 1) Snpn ℄;:�� ´¨� Â��Â� Jn ñ�Ï ö� ¤¢ �îKn = 2t�=2(n� 1) Snpn:´��� n ý�Â� ´¨� ßØÞõ ø ´¨� üê¢�Ê� Â�çµõ ×þ Kn×þ �� Ý��îüõ©�� .Àª�� üð¤�� ¤�ÀÖõ ´±·õ ñ�Þµ�� ��ý¤�Ï �� Ýþ¥�Æ� � ý�Â� 100(1� �)% ö���ÞÏ� �Ü¬�ê.℄3[ â�Âõ ¥� ùÀª �µêÂðÂ�4



42 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨.À�ª��üõ ��Üãõ�÷ ý�ûÂµõ�¤��¥� üþ�� n üê¢�Ê� �÷�Þ÷ ×þ X1; � � � ; Xn À��î ­Âêüþ�Þ�µ¨¤¢ Â·î�À� ¢¤ø�Â� �¤�¬ßþ� ¤¢ ,Àª�� NE(�; �):¥� À��¤�±ä � ø � ý�ûÂµõ�¤���̂ = X(1): ø�̂ = Un = 1n� 1 nXi=1(Xi �X(1)); n � 2::ÀþÂ�Ú� ÂÑ÷ ¤¢ � ý�Â� �¤ Âþ¥ ö���ÞÏ� �Ü¬�êJn = (X(1) � d;X(1));.´¨� ùÀª ß��ã� Û±ì ¥� ý¤�ÀÖõ d �î ý¤�Ï ��ö���ÞÏ� �Ü¬�ê ßþ� �� ¯��Âõ ö���ÞÏ� °þÂ® �Ø÷� ý�Â�:Ý�ª�� �µª�¢ Àþ�� ,¢�ª (0 < � < 1) 1� � Ûì�À�P�;�fX(1) � d < � < X(1)g= P�;�f0 < n(X(1) � �)� < nd� g= 1� exp(�nd=�) � 1� �;NE(0;1) â þ¥� � ý�¤�¢ n(X(1) � �)=� � î ý¤�Ï � �.Àª��üõßþÂµØ��î �÷�Þ÷ ù¥�À÷� �î ´¨� ö� ��ÜµÆõ ë�ê �Î��¤(a = log(1=�)) a�d = C ýø�Æõ �þ Âµð¤�� ¼�½¬ ¢Àä�î üµìø ,¢¤�¢ ù¤�ª� ���ú� ´��� �÷�Þ÷ ù¥�À÷� �� C .Àª����Üãõ�÷ � Âµõ�¤�� ¤�ÀÖõ üµìø �î ¢�ª ´ì¢ .´¨� ��Üãõ �Àþ�� ßþ�Â���� ,À÷�õüõ ��Üãõ�÷ Ýû C �÷�Þ÷ Ý¹� ,Àª��.´êÂð ¤�î �� �¤ ý��ó�±÷¢ ¢¤ø�Â� ©ø¤ ,ö¢Âî ���ú� ý�Â�

�î À��î ­Âê ,� ¥� Æ(X) Âð¢¤ø�Â� ×þ ý�Â� .Ýþ¥�Æ�:Àª�� Âþ¥ �¤�¬ �� �ø¢ ��¤¢ ö�þ¥ â���L(�; Æ(X)) = (Æ(X)� �)2::�� ´¨� Â��Â� ùÂÏ�¿õ â��� ,ë�ê ö�þ¥ â��� ´½�E�;�fL(�; Æ(X))g = E�;�f(Æ(X)� �)2g:Â û ý�Â � ø ´¨� M = 1 ,� � ß þ� ¤¢ � î ¢�ªüõ ùÀ þ¢Â ð¢¤ø�Â � ��ß þ� ¤¢ � õ� .´¨� 0 < K < 1 ,´ �� � KÝ � ª� � � µ ª�¢ ,� ø � Â û ý�Â � � Ø ÷� ¯Â ª � � ý Æ(X)ÂÚþ¢ �¤�±ä �� .¢¤�À÷ ¢��ø E�;�f(Æ(X)� �)2g � K¥� �Î¡ â�Âõ ß�Ú÷��õ ý�Â� K ý��� ö�Âî ×þ ö���üÞ÷ö�Þû ßþ� ,¢Âî ß��ã� Û±ì ¥� � ø � Âû ý�Â� Âð¢¤ø�Â� ×þ�ÜÿÆõ �� ù¤�ª� �ÜÿÆõ ßþ� .´¨� ü¨Âµ¨¢ Û��ì Â�è éÀûø¢ ¤¢ .¢¤�¢ � ý�Â� ¤�À ÷�Âî ùÂÏ�¿õ � � ý��ÎÖ÷ ¢¤ø�Â ��� ©ø¤ �î Àû¢üõ ö�È÷ Ý�ÖµÆõ ¤�Ï �� ��Ìì Û±ì ñ�·õ.¢¤�À÷ ¢��ø üÜ��Æõ ß��� Û� ý�Â� ´��� �÷�Þ÷ ù¥�À÷�����÷ ¢¤ø�Â� ø ùÂÏ�¿õ ÝÞ���õ �� ¯��Âõ Û��Æõ °Üè��Ü�¨�� ,ýÂµõ�¤�� À�� ´ó�� ¤¢ ,´��� ñ�Ï �� ö���ÞÏ�.À�µÆ�÷ Û� Û��ì ´��� �÷�Þ÷ ù¥�À÷� �� ©ø¤üó�Ú� â��� �� üÔ�õ üþ�Þ÷ âþ¥�� 3 ñ�·õf(x; �; �) = � 1� exp(�(x� �)=�) x > �0 x � �(2)ù¢�¢ Çþ�Þ ÷ NE(�; �) �¤�¬�� �î À þÂ �Ú � ÂÑ ÷ ¤¢ �¤0 < � < 1 ø �1 < � < 1 � î ý¤� Ï� � ,¢� ªü õ



43 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ù¢�Ôµ¨� �ø�ó ø ý��ó�±÷¢ ü��þ¢¤ø�Â� ©ø¤� ã õ� � ×þ ¤¢ ß �Ú ÷� � õ ¢¤ø�Â � 3ñ�õÂ÷´��� ñ�Ï �� ö���ÞÏ� �Ü¬�ê 1.3´��� ñ�Ï �� ö���ÞÏ� �Ü¬�ê ¢¤ø�Â� ý�ÜÿÆõ 1 ñ�·õ ¤¢0 < � < 1 ¤�ÀÖõ ø¢ .Àª ¶½� � ñ�ú¹õ Âµõ�¤�� ý�Â��Ü¬�ê ×þ Ý�û��¡üõ ø À÷�ùÀª ß��ã� Û±ì ¥� d(> 0) ø:�î ý¤�Ï �� Ýþ¥�Æ� � ý�Â� J ö���ÞÏ�Â��Â� J ñ�Ï ø P�;�f� 2 Jg � 1� � , � ø � Âû ý�Â�.Àª�� 2dù¥�À÷� �� ©ø¤ �î Ýþ¢�¢ ö�È÷ 1 ñ�·õ ¤¢ �ÜÿÆõ ßþ� ù¤��¤¢.´Æ�÷ �Ú¿¨�� ´��� �÷�Þ÷¥� üþ�� n üê¢�Ê� �÷�Þ÷ ×þ X1; � � � ; Xn À��î ­Âê´�� � ñ�Ï � � ö� � �ÞÏ� �Ü¬�ê .À�ª� � N(�; �2) âþ¥� �¤¢ � ñ�ú¹õ ß�Ú÷��õ ý�Â� �¤ Jn = [ �Xn � d; �Xn + d℄�±¨�½õ Âþ¥ �¤�¬ �� Jn ö���ÞÏ� °þÂ® .ÀþÂ�Ú� ÂÑ÷:¢�ªüõP�;�f� 2 Jng = P�;�fj �Xn � �j � dg= P�;�fpnj �Xn � �j� � pnd� g= 2�(pnd=�)� 1;¢¤�À ÷� µ¨� ñ� õÂ ÷ â þ¥� � ý�¤�¢ pn( �Xn��)� �î ý¤�Ï � �ñ�� .´¨� 2d ´��� ñ�Ï ý�¤�¢ Jn �î Ý�÷�¢üõ .´¨�ßþ�Â���� ,Àª�� 1� � Ûì�À� ö���ÞÏ� °þÂ® Ý�û��¡üõüµÆþ��2�(pnd=�)� 1 � 1� � = 2�(�z�=2)� 1:

üê¢�Ê� �÷�Þ÷ ×þ X1; � � � ; Xn À��î ­Âê 4 ñ�·õ�î üµìø Àª�� � ß�Ú÷��õ �� üþ�Þ÷ âþ¥�� ¥� üþ�� n(� 2)¢¤ø�Â� ¥� Û¬�� ö�þ¥ â��� .´¨� ñ�ú¹õ Âµõ�¤�� � > 0:ÝþÂ�ðüõ ÂÑ÷ ¤¢ Âþ¥ �¤�¬�� �¤ �Xn �Ü�¨�� �Ln(�; �Xn) = A( �Xn � �)2 + 
n;â�� � .À� µÆû ��Üãõ 
 > 0 ø A > 0 Â þ¢�Öõ ö� ¤¢ �î: ¥� ´Æ�¤�±ä ö�þ¥ â��� ßþ� �� ÂÒ��µõ ùÂÏ�¿õRn(
) = E�[Ln(�; �Xn)℄= AE�h( �Xn � �)2i+ 
n= A�2n�1 + 
n:�¤ ùÂÏ�¿õ â��� 0 < � < 1 Âû ý�Â� �î ´¨� ö� éÀû�¤�¬ �� n > 0 ý�Â� �¤ g(n) â��� ßþ�Â���� .Ý��î ÝÞ���õ:ÝþÂ�ðüõ ÂÑ÷ ¤¢ Âþ¥g(n) = A�2n�1 + 
n:´¨� Â��Â� À�îüõ ÝÞ���õ �¤ ë�ê â��� �î ý��÷�Þ÷ ýù¥�À÷�:��n � n�(
) = �A
 �1=2�:��Üãõ � �î ü÷�õ¥ ´¨� ���ú� ´��� �÷�Þ÷ ù¥�À÷� n�(
)�� ÷ n� ¤�ÀÖõ Àª�� ñ�ú¹õ � �î ü÷�õ¥ ßþ�Â �� � � .Àª��´�� � �÷�Þ÷ ù¥�À÷� � � ©ø¤ âì�ø ¤¢ .¢�� Àû��¡ ��Üãõ� ÷��Üãõ�÷ � ¤�ÀÖõ �î ü÷�õ¥ ùÂÏ�¿õ â��� ö¢Âî ÝÞ���õ ý�Â�ßþ� Û� ý�Â� ý��ó�±÷¢ ©ø¤ ßþ�Â���� .¢¤�À÷ ¢��ø ´¨�.À¨¤üõ ÂÑ÷ �� À�Ôõ �ó�Æõ



44 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ üþ�ú÷ �÷�Þ÷N � N(d) = maxfm; ba2m�1S2md2 
+ 1g (3).´ ¨� ü û� � µ õ × þ ñ� Þ µ �� � � N � î ¢� ªü õ ´ �� ��2 ý�Â � ø ´ ¨� C = z2�=2�2d2 � î Ý � � îü õ ý¤ø�¢� þ¢Àä ¤�ÀÖõ .¢�ªüõ ¢¤ø�Â� a2m�1S2md2 �Ü�¨�� C ñ�ú¹õÂ�çµõ �þ Óì�� ö�õ¥ �� ù¤�ª� N üê¢�Ê� Â�çµõ ¼�½¬:¢¤�¢ Â� ¤¢ �¤ Âþ¥ ¸þ�µ÷ ý� �Ü�Âõ ø¢ ©ø¤ .¢¤�¢ Óì��´¨� C Âð¢¤ø�Â� ¥� Âµð¤��m ü�ãþ ,Àª�� N = mÂð� (1� Ü�Âõ ¤¢ �¤ ý¢� þ¥ ��Àû�Èõ �î Àû¢üõ ö�È ÷ ß þ� ø¤¢ ÂµÈ�� ��Àû�Èõ �� ���µ�� ßþ�Â �� � � Ýþ¤�¢ ü��õÀÖõ.Ýþ¤�À÷ �ø¢ �Ü�Âõ´¨� C Âð¢¤ø�Â� ¥� ÂµÞî m ü�ãþ ,Àª�� N > m Âð� (2¥� ü Þ î ¢�À ã � × þ � � � î ´¨� ö� ùÀ � û¢ö� È ÷ ß þ� ø,ßþ�Â���� .Ý��îüõ áøÂª ü��õÀÖõ �Ü�Âõ ¤¢ ��Àû�ÈõýÂ�ð� ÷�Þ ÷ �ø¢ �Ü�Âõ ¤¢ �¤ � ÷�Þ ÷ ù¥�À ÷� é�µ¡� ßþ��Ü�Âõ ¤¢ �¤ Xm+1; � � � ; XN ��Àû�Èõ ü�ãþ ,Ý��îüõ.Ýþ¤ø�üõ ´¨À� �ø¢ý� ûù¢�¢ � ä� Þ ¹ õ ,À ª� � N = m Â ð� : ñø� ¢¤� õÂ ð� : �ø¢ ¢¤� õ .´¨� X1; � � � ; Xm �¤�¬ � � ü þ� ú ÷�¤�¬ � � ü þ� ú ÷ ý� ûù¢�¢ � ä� Þ ¹ õ ,À ª� � N > mö¢Â î ° � îÂ � � � .´¨� X1; � � � ; Xm; Xm+1; � � � ; XNüþ�ú ÷ ý�ûù¢�¢ �ä�Þ¹õ ,´Ôð ö�� � üõ �� � ¢¤�õ ø¢� î ¢� ªü õ ùÀ þ¢ .´ ¨� X1; � � � ; XN ø N ¥� ü ± � îÂ �üê¢�Ê� �÷�Þ÷ ×þ ¥� JN = [ �XN � d℄ ö���ÞÏ� �Ü¬�ê.´¨�ùÀ ª Ó þÂ ã � N ü ê¢�Ê � ù¥�À ÷� � � X1; � � � ; XN�î ´¨� ßªø¤�µÆ��ø S2m üê¢�Ê� Â�çµõ �� ÍÖê fN = ng Àõ�È�� (i)

:Ýþ¤�¢ �(z) ö¢�� ý¢�ã¬ �� ���� �� �õ�pnd� � �z�=2 =) n � z2�=2�2d2 = C;Â��Â� Ûì�À� Jn �Ü¬�ê ö���ÞÏ� °þÂ® ÂÚþ¢ �¤�±ä ��¢À ä ß þÂ µ Ø�� î n Â ð� Í Ö ê ø Â ð� ¢� � À û�� ¡ 1 � �ö� � � C �� ßþ�¤¢ .Àª� � C ýø�Æõ � þ Â µ ð¤� � ¼�½¬×þ ßµ¡�¨ ý�Â � �� �ú � ´�� � � ÷�Þ ÷ ù¥�À ÷� ×þ ùÀ��î,´¨� ��Üãõ � üµìø � ý�Â� ´��� ñ�Ï �� ö���ÞÏ� �Ü¬�êßþ�Â���� .À�µÆû ´��� Âþ¢�Öõ d ø z�=2 ¢�Àä� .Àª��üõ.¢Âî ß��ã� üµ��¤ �� �¤ C ö���üõ Àª�� ��Üãõ � Âð��÷�Þ÷ ù¥�À÷� ,´¨� ��Üãõ�÷ � üµìø �î ´¨� ßþ� Ýúõ ñ��¨°þÂ® �� Jn ö���ÞÏ� �Ü¬�ê ×þ ßµ¡�¨ ý�Â� n �¥�¤Àì �� 2d´��� ñ�Ï ø 1� � ýø�Æõ �þ Âµð¤�� ö���ÞÏ�?Àª�� Àþ��
ý��Ü�Âõ ø¢ ©ø¤ 1.1.3� Ü �Â õ ø¢ ¤¢ �¤ ��À û� È õ ¢Â î ¢� ú � È � � ℄4[ ß þ� µ ª�ù¥�À÷� � � ñø� �Ü�Âõ ¤¢ �î ü��Àû�Èõ .À��î ý¤ø�âÞ�ñ�� .À÷�ªüõ ùÀ�õ�÷ ü��õÀÖõ �÷�Þ÷ �î ,À÷¢�� m(� 2)�Ü�¨�� �2 ��Üãõ�÷ Âµõ�¤�� ¢¤ø�Â� X1; � � � ; Xm §�¨� Â�.¢�ªüõ ¢¤ø�Â� Ýû C �¹�µ ÷ ¤¢ ø ¢�ª üõ Û¬�� S2m(N � Ĉ)Ĉ ýø�Æõ �þ Âµð¤�� ¼�½¬ ¢Àä ßþÂµØ��î�Ü¬�ê JN = [ �XN � d℄ ø ¢�� Àû��¡ üþ�ú÷ �÷�Þ÷ ù¥�À÷�.´¨� � ý�Â� ùÀª ¢�ú�È��u ¥� ÂµØ��î ¼�½¬ ¢Àä ßþÂµð¤�� ùÀ�û¢ö�È÷ bu
 Âð�ù¥�À÷� ù�Ú÷� ,Ý��î ¤��µ¡� am�1 = t�=2(m� 1) ø Àª��



45 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ù¢�Ôµ¨� �ø�ó ø ý��ó�±÷¢ ü��þ¢¤ø�Â� ©ø¤5 .Àû¢ ���¤� ý¤�õ� �ÜÿÆõ ×þ ý�Â� ©ø¤ ×þ À÷���üõN üþ�ú÷ �÷�Þ÷ ù¥�À÷� üó�Þµ�� âþ¥�� 2.1.3×þ ,Àþ�üõ ´¨À� (2)�Î��¤ �Ü�¨�� �î N �÷�Þ÷ ù¥�À÷��¤ ö� Õ�ì¢ âþ¥�� ö���üõ ßþ�Â���� ,´¨� üê¢�Ê� Â�çµõüÚµÆ� � �� N Õ�ì¢ âþ¥�� �î ¢�ªüõ ùÀû�Èõ .´ê�þ.¢¤�À÷,´¨� �2m�1 âþ¥�� ý�¤�¢ Y = (m�1)S2m�2 �î üþ�� ö� ¥�:�î ¢�¢ ö�È÷ ö��� üõ üµ��¤ ��P�(N = m) = P�fba2m�1S2md2 
+ 1 � mg= P�f0 < a2m�1S2md2 � mg= P�f0 < Y � m(m� 1)d2�2a2m�1 g:: k ¼�½¬ ¢Àä Âû ý�Â� ���Èõ ¤�Ï ��P�(N = m+ k)= P�fba2m�1S2md2 
 = m+ k � 1g= P�fm+ k � 1 < a2m�1S2md2 � m+ kg= P�f (m+ k � 1)(m� 1)d2�2a2m�1 < Y� (m+ k)(m� 1)d2�2a2m�1 g: :À�û¢ ¤�Âìgm(y) = (2 (m�1)2 �(m� 12 ))�1 exp[�y=2℄y (m�3)2 ; øAk = (m+k)(m�1)d2�2a2m�1 :

.´¨�Û Ö µ Æ õ Ý û ¥� S2m ø �Xn ´�� � n(� m) Â û ý�Â � (ii)¢�ªüõ ÓþÂã� �Xn �� �î ýÀõ�È�� Âû ßþ�Â���� .À�µÆû.Àª�� fN = ng Àõ�È�� ¥� ÛÖµÆõ Àþ��Í±�Âõ ö���ÞÏ� °þÂ® ,I(N = n) ø �Xn ñ�Öµ¨� Â����:¢�ªüõ �±¨�½õ Âþ¥ �¤�¬ �� JN ��P�;�f� 2 JNg= 1Xn=mP�;�fj �XN � �j � d \ fN = ngg= 1Xn=mP�;�fj �Xn � �j � d j fN = nggP (N = n)= 1Xn=mP�;�fj �Xn � �j � dgP�;�(N = n)= 1Xn=m[2�(pnd=�)� 1℄P�;�(N = n)= E�;� [2�(pNd=�)� 1℄: (4)(2) �Î��¤ � Ü �¨� � �î N Óì�� Â � ç µ õ ý�Â � 2 ��Ìì:Ýþ¤�¢ ´��� ý� ø d ,� ,� Âû ý�Â� ,ùÀª ÓþÂã�(i)a2m�1�2d�2 � E�;�(N) � m+ a2m�1�2d�2ý�¤�¢ ø ´ ¨� � ¥� ° þ¤�� ÷ Â ð¢¤ø�Â � × þ �XN (ii).´¨� �2E�;�(N�1) Å÷�þ¤�ø¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� ý�¤�¢ Q � pN( �XN��)=� (iii).´¨�.P�;�f� 2 JNg � 1� � (iv)ù¥�À ÷� � � Û � ù�¤ � î ü µ ìø À û¢ü õ ö� È ÷ ë� ê ¸ þ� µ ÷ßþ�µª� ý��Ü�Âõ ø¢ ¢¤ø�Â� ©ø¤ ¢¤�À÷ ¢��ø ´��� �÷�Þ÷.´¨� ùÀª �µêÂð ℄4[ ø ℄3[ ,℄2[ â��Âõ ¥� ´ÞÆì ßþ� °ó�Îõ5



46 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨:¢�ªüõ �Â�� Âþ¥ �¤�¬ �� ©ø¤ ßþ�X = (X1; � � � ; Xm) §�¨� Â� �¤ S2m ,üþ�Àµ�� �Ü�Âõ ¤¢m � a2S2md2 � þ� �î Ý��îüõ ñÂµ�î ø ,Ýþ¤ø�üõ ´¨À�ýÂ�ð�÷�Þ÷ �Ü�Âõ ßþ� ¤¢ Àª�� m � a2S2md2 Âð� ?�÷ � þÂ ð� � õ� .´¨� m üþ�ú ÷ � ÷�Þ ÷ ù¥�À ÷� ø À �� þüõ �Þ ��¡Ý��îüõ �ê�®� �¤ Xm+1 ,ýùÀû�Èõ Àª�� m < a2S2md2´¨À� X1; � � � ; Xm; Xm+1 ýø¤ ¥� �¤ S2m+1 ¤�� ßþ� ø�þ m+1 � a2S2m+1d2 �þ� Ý��îüõ ñÂµ�î ù¤��ø¢ .Ýþ¤ø�üõ�÷�Þ÷ ù¥�À÷� ,À��þ �Þ��¡ �Ü�Âõ ßþ� ¤¢ ýÂ�ð�÷�Þ÷ Âð� ?�÷m+1 < a2S2m+1d2 Âð� �õ� .¢�� Àû��¡ m+1 Â��Â� üþ�ú÷ù¤� �ø¢ ø ù¢Â î � ê�®� �¤ Xm+2 Â Ú þ¢ ýùÀ û� È õ À ª� �� � À �� þüõ �õ�¢� ¤�î ßþ� .Ý� �îüõ ¤�ÂØ� �¤ Û±ì Û��Âõßþ� �î ,Ý�¨Â� n �÷�Þ÷ ù¥�À÷� �� ¤�� ß�óø� ý�Â� �î ü÷�õ¥a2S2nd2 �î C �� ¯��Âõ Âð¢¤ø�Â� ¥� Âµð¤�� Ûì�À� ù¥�À÷�.Àª�� ,´¨�Âþ¥ ¸þ�µ÷ üþ�ú÷ �÷�Þ÷ ù¥�À÷� ý�Â� ´��� ý� ø d ,� ,� ��:Ýþ¤�¢ �¤.P�;�(N <1) = 1 (i)ýÂ�ð�÷�Þ÷ ,Ûõ�î ý��ó�±÷¢ ýÂ�ð�÷�Þ÷ ¤¢ �î üþ�� (ii)´ �� � ñ� Ï � � ö� � � Þ Ï� � Ü ¬� ê ,¢� ªü õ Ó ì� µ õ�î ý¤�Ï � � ,À þ�üõ ´¨À� � ý�Â � JN = [ �XN � d℄.´¨� ùÀû�Èõ N §�¨� Â� �÷�Þ÷ ß�Ú÷��õ �XN,´ �� � ý� û n(� m) � Þ û ý�Â � � î ¢� ªü õ ùÀ û� È õ(S2m; � � � ; S2n) üê¢�Ê� ¤�¢Â� �� ÍÖê fN = ng Àõ�È��(S2m; � � � ; S2n) ø �Xn � ÷�Þ ÷ ß�Ú ÷� � õ � õ� .´¨� � µÆ ��ø�XnÍ¨�� ùÀª ÓþÂã� Àõ�È�� Âû ßþ�Â���� .À�µÆû ÛÖµÆõ°þÂ® ßþ�Â���� .Àª�� ÛÖµÆõ fN = ng Àõ�È�� ¥� Àþ��

:Ýþ¤�¢ ßþ�Â����P�(N = m) = P�f0 < �2m�1 � A0g= Z A00 gm(y)dy;k = 1;2; � � � Âû ý�Â� øP�(N = m+ k) = P�fAk�1 < �2m�1 � Akg= Z AkAk�1 gm(y)dy:
Ûõ�î ý��ó�±÷¢ ©ø¤ 3.1.3,ý��Ü�Âõ ø¢ ©ø¤ ¤¢ �÷�Þ÷ Ý¹� ö¢�¢ Çû�î ¤�Ñ�õ ���Â Ï × þ ¤¢ ü ó�� µ õ �¤� ¬ � � �¤ �2 ´ ¨� ß Ø Þ õÝ��îüõ áøÂª ùÀû�Èõ m(� 2) �� .Ý��î ¢¤ø�Â� ý��ó�±÷¢ßþ� ö�õ¥ À��ø ¤¢ ùÀû�Èõ ×þ ö¢Âî �ê�®� � � Å³¨ øüµìø ýÂ�ð� ÷�Þ ÷ á� ÷ ßþ� � õ� .Ý �û¢üõ �õ�¢� �¤ À ÷ø ¤.À��þüõ �Þ��¡ Ýþ¢Âî ý¤ø�âÞ� �¤ üê�î ��Àû�Èõ ¢�Àã�?Ýþ�ùÀ�¨¤ �Ü�Âõ ßþ� �� �î Ý�÷�¢üõ �÷�Ú� üóø¢¤ø�Â � � � ø Ý � � îü õ ¢¤ø�Â � �¤ �2 ü � ¤¢ ü � ¤� Ï � �Âû ¤¢ �î Ý��îüõ ñÂµ�î ø ,Ý�û¢üõ ñ�Öµ÷� C ý��ó�±÷¢¥ø�¹� �Ü�Âõ Âû ¤¢ C ¢¤ø�Â� ¥� �÷�Þ÷ ù¥�À÷� �þ� �Ü�Âõ,¢Âî ¥ø�¹� C ¢¤ø�Â � ¥� ù¥�À ÷� ßþ� �î ü÷�õ¥ ?À�îüõ�¤ ö���ÞÏ� �Ü¬�ê ö���üõ ø À��þüõ �Þ��¡ ýÂ�ð �÷�Þ÷m �î Ý��îüõ áøÂª X = (X1; � � � ; Xm) �� �õ .´¡�¨�¤ X ÂÚþ¢ �÷�Þ÷ ×þ Å³¨ ,´¨� ü��õÀÖõ �÷�Þ÷ ù¥�À÷�Âþ¥ �¤�¬ �� Óì�� ö�õ¥ .Ý��îüõ �ê�®� ö�õ¥ À��ø ¤¢¤¢ �î n(� m) ¼�½¬ ¢Àä ßþÂµØ��î :¢�ªüõ ÓþÂã�.À�î ëÀ¬ n � a2S2nd2 ÏÂª



47 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ù¢�Ôµ¨� �ø�ó ø ý��ó�±÷¢ ü��þ¢¤ø�Â� ©ø¤� �î üµìø �¥� ���ú� ´��� �÷�Þ÷ ù¥�À÷�ö�Þû n� �¹�þ� ¤¢.Àª��üõ ,´¨� ��Üãõñ�ú¹õ n� Ý¹� Àª�� ��Üãõ�÷ ý¤�ÀÖõ � �î ü�¤�¬ ¤¢� ¢¤ø�Â� ý�Â� ý��Ü�Âõ ø¢ ©ø¤ ßþ�Â���� .À÷�õüõ üì��.¢�� Àû��¡ �¥�ùÂÏ�¿õ ´½� ¢¤ø�Â� ý�Â� ý��Ü�Âõ ø¢ ©ø¤ 1.2.3¤�À÷�ÂîáøÂª X1; � � � ; Xm(m > k + 1) ü��õÀÖõ ��Àû�Èõ ���¤ üþ�ú÷ �÷�Þ÷ ù¥�À÷� .Ýþ¤ø�üõ ´¨¢�� �¤ S2m ø Ý��îüõ:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬ ��N � N(A) = maxfm; b(bmBw )2=kS2m
+ 1g; (6)�î ý¤�Ï ��bm = f12 (m� 1)gk=2�(12 (m� k � 1))�f�(12(m� 1))g�1:�Î��¤ ¥� n� �î ¢¢Âðüõ �Ñ��õ , N ý�Â� ë�ê ÓþÂã� ¤¢�2 ö� ¤¢ �î ¢�ªüõ ¢¤ø�Â� ( bmBw )2=kS2m �Ü�¨�� (4).À ÷�ªüõ ßþ�Ú þ�� bmB ø S2m �Ü �¨� � °� �Â � � � B ø.´¨� n� ý�Â� Âð¢¤ø�Â� ×þ ©¢�¡ N ßþ�Â����,Àª ù¢�¢ ¼�®�� �»÷� �� ���Èõ ý��Ü�Âõ ø¢ ¢¤ø�Â� �ÂÏ.¢�ªüõ ��¹÷�´¨¢�� Âþ¥ �¤�¬ �� �XN Âð¢¤ø�Â� �� ¯��Âõ ùÂÏ�¿õ:Àþ�üõE�;�fLN(�; �XN )g

¤¢ �î ´¨� (3) �Î��¤ �¤�¬ �� JN �� ¯��Âõ ö���ÞÏ�6 .Àª��üõ Ûõ�î ý��ó�±÷¢ ©ø¤ ¤¢ Óì�� ö�õ¥ N �¹�þ�âþ¥�� ß�Ú÷��õ Âµõ�¤�� ý��ó�±÷¢ ¢¤ø�Â� 2.3¤¢ ùÀª ¤�À ÷�Â î ùÂ Ï�¿ õ ´½ � ñ� õÂ ÷ý��Ü�Âõ ø¢ ýÂ�ð�÷�Þ÷¤�À ÷�Âî ùÂÏ�¿õ ý�Â � ý��Ü�Âõ ø¢ ©ø¤ Ç¿� ßþ� ¤¢N(�; �2) âþ¥�� ¥� � ñ�ú¹õ Âµõ�¤�� ý��ÎÖ÷ ¢¤ø�Â� ùÀªX1; � � � ; Xn �î À��î­Âê .¢�ªüõ ö��� ñ�ú¹õ �2 ��.Àª� � ë�ê âþ¥� � ¥� üþ� � n(� 2) üê¢�Ê� �÷�Þ ÷ ×þ:ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ Âþ¥ ö�þ¥ â���Ln(�; �Xn) = Aj �Xn � �jk A > 0; k > 0;ö� Þ û ° � �Â � � � ö� þ¥ â �� � À ª� � 2 � þ k = 1 ü µ ìø.´¨� �Î¡ â�Âõ ø �Î¡ ÕÜÎõ¤Àìý¢¤ø�Â � ö�� �ä � � �Xn ùÂÏ�¿õ �î ´¨� ß þ� ö�Þ êÀûý�Â�) w ùÀª ß��ã� Û±ì ¥� ¤�ÀÖõ ×þ ¥� ,� Âµõ�¤�� ý�Â�,ü�ãþ ,À�Ø÷ ¥ø�¹� ,(0 < � <1 Âþ¢�Öõ ý�ÞûE�;�fLn(�; �Xn)g = E�;� [Aj �Xn � �jk℄= B�kn�k=2 � w;.Àª��üõ B = 2k=2Ap� �(k+12 ) ö� ¤¢ �îéÀû ßþ� ,ùÀª ß��ã� Û±ì ¥� �÷�Þ÷ ù¥�À÷� Âû ý�Â� �õ�.´¨� ü�µê��÷ ´¨¢ (w Í¨�� ùÂÏ�¿õ â��� öÀª ¤�À÷�Âî)w(> 0) ¤�ÀÖõ ¥� �Xn �� ¯��Âõ ùÂÏ�¿õ �î À��î ����Âð� ÍÖê ø Âð� ¢Âî Àû��¿÷ ¥ø�¹�n � (Bw )2=k�2 = n�: (5).´¨� ùÀª ù¢�Ôµ¨� ℄3[ ø ℄1[ â��Âõ ¥� Ç¿� ßþ� °ó�Îõ ö��� ¤¢6



48 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ üþ�ú÷N � N(d) = maxfm; bbmUmd 
+ 1g: (7).bm = F�(2;2m� 2) �î ý¤�Ï ��ýÂ�ð� ÷�Þ ÷ � � Àª� � N > m Âð� ý��Ü�Âõ ø¢ ©ø¤ ¤¢ß µ êÂ ð Â Ñ ÷ ¤¢ ø �ø¢ � Ü �Â õ ¤¢ ü ê�®� À��ø N �mö� � � Þ Ï� � Ü ¬� ê ,X1; � � � ; XN ü þ� ú ÷ � ÷� Þ ÷�µêÂð ÂÑ÷ ¤¢ d ´��� ñ�Ï �� ,JN � (X(1) � d;X(1)).¢�ªüõÂû ý�Â � X(1) ø I(N = n) ý�ûÂ�ç µ õ �î ´¨� ßªø¤¯��Âõ ö���ÞÏ� °þÂ® ßþ�Â���� .À�µÆû ÛÖµÆõ n(� m):´¨� Âþ¥ �¤�¬ �� JN ��P�;�fX(1) � d < � < X(1)g = E�;�[1� e�Nd=�℄:ö���üõ �¤ ë�ê ý��Ü�Âõ ø¢ ©ø¤ ý�ûüðÄþø ¥� üÌã�:¢Âî ö��� Âþ¥ ��Ìì ¤¢(7) �Î��¤ � Ü �¨� � �î N Óì�� Â � ç µ õ ý�Â � 4 ��Ìì� ø m ,d, � ,� ´�� � Â þ¢� Ö õ � Þ û ý�Â � ,ùÀª Ó þÂ ã �:Ýþ¤�¢ �¤ Âþ¥ ý�ûüðÄþøbm�d�1 � E�;�(N) � m+ bm�d�1 (i)ü þ� Þ ÷ â þ¥� � ý�¤�¢ ,Q = N(X(1) � �)=� (ii).´¨� ¢¤�À÷�µ¨�,P�;�f� 2 JNg � 1� � (iii)8.¢¤�¢ 2m�2 ø 2 ý¢�¥� ���¤¢ F âþ¥�� bm �î üµìø

= E�;� [Aj �XN � �jk℄= 1Xn=mE�;� [Aj �Xn � �jk \ fN = ng℄= 1Xn=mE�;� [Aj �Xn � �jk℄�E�;� [I(N = n)℄= 1Xn=m[B�kn�k=2℄P�;�(N = n)= B�kE�;� [N�k=2℄:¥� üÌã � .Àª� �üõ B = 2k=2Ap� �(k+12 ) �î ý¤�Ï � �:´¨� ùÀª ö��� Âþ¥ ��Ìì ¤¢ ¢¤ø�Â� ßþ� ý�ûüðÄþøý�� Ü �Â õ ø¢ ý�� ó� ± ÷¢ ¢¤ø�Â � ©ø¤ ¤¢ 3 ��Ììý�Þû ý�Â� ,Àª ÓþÂã� (5)�Î��¤ �Ü�¨�� �î (N; �XN ):Ýþ¤�¢ �¤ Âþ¥ ý�ûüðÄþø w ø A ,� ,�´��� Âþ¢�Öõ(i)(bmB=w)2=k�2 � E�;� [N ℄ � m+ (bmB=w)2=k�2Å ÷� þ¤�ø � � � ý�Â � ° þ¤�� ÷ Â ð¢¤ø�Â � × þ �XN (ii).Àª��üõ �2E�;� [N�1℄7.E�;�fLN(�; �XN )g � w (iii)¢¤ø�Â � ý�Â � ý�� Ü �Â õ ø¢ ©ø¤ 4¤¢ ´�� � ñ�Ï � � ö� � �ÞÏ� � Ü¬�êüÔ�õ üþ�Þ÷ âþ¥��ý¤�Ï �� ù¢Âî áøÂª X1; � � � ; Xm ü��õÀÖõ ��Àû�Èõ ���÷�Þ÷ ù¥�À÷� .Àª��üõ ü��õÀÖõ �÷�Þ÷ ù¥�À÷� m(� 2) �î.℄3[ â�Âõ ¥� �µêÂðÂ�7.℄3[ â�Âõ ¥� �µêÂðÂ�8
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