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1394 ö�µÆõ¥ ø ��þ�� ,ý¤�õ� ��Üä �Ü¹õ188-169 « ,2 ù¤�Þª ,9 ÀÜ�
§�¨�Â� Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥��ýÂµõ�¤�� ü÷�¢Âð¢�¡ ø ü±÷�¹õ ý�û©ø¤ýÀ÷�ó� üìøÀ¬ ÀÞ½õ ö�ÎÜ¨ ,üþ���î ü��Â¡ ö�Æ�� ,¤�¿µê� ���¥�Â�ª ù�ÚÈ÷�¢ ,¤�õ� ùøÂð1394*4*10 :ýÂÚ÷¥�� ßþÂ¡� ¾þ¤�� 1393*6*31 :´ê�þ¤¢ ¾þ¤��ü�� þ¥¤� ¤�Ñ� õ � � ý¤�õ� ý¤�� �� ö�� �ä � � À � þ�Â ê ´�Ü �� ì ý�ûÉ¡�ª : ùÀ�Ø�ßþ� ¤¢ .À ÷¤�¢ ý�ù¢Â µÆð ¢Â �¤�î ´ã�¬ ¤¢ ,À� þ�Â ê ×þ üþ�¤�î ø ´ì¢ ,´½¬§�¨�Â� Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ýÀþÀ� ö���ÞÏ� ý�ûù¥�� �ó�Öõ,�û©ø¤ ßþ� ü��þ¥¤� ý�Â� .¢�ªüõ ���¤� ü±÷�¹õ ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ý�û©ø¤ö� � � Þ Ï� ý� ûù¥� � ñ�Ï ø Çª� � ñ� Þ µ�� �Æ þ� Ö õ � � ,ý¥�¨� � ± ª ¥� ù¢� Ô µ ¨� � �� ûý¥�¨� � ± ª .¢�ªüõ � µ¡�¢Â � � µ ê� þÝ � Þ ã � ö� � � Þ Ï� ù¥� � ©ø¤ � � ý¢� ú �È � �.´¨� ý¢�ú�È�� ý�û©ø¤ ö¢�� °¨��õ ùÀ�û¢ö�È÷ü÷�¢Âð¢�¡ ,ü± ÷�¹õ âþ¥� � ,À � þ�Â ê ´�Ü �� ì É¡�ª ,ö� � �ÞÏ� ù¥� � : ýÀ�Üî ý�ûù��ø.�µê�þÝ�Þã� ö���ÞÏ� ù¥�� ,ýÂµõ�¤���õÀÖõ 1ø ´ì¢ ,´½¬ ü��þ¥¤� ¤�Ñ�õ �� ý¤�õ� ý¤���� ö���ä �� À�þ�Âê ´�Ü��ì ý�ûÉ¡�ªÀ�þ�Âê ´�Ü��ì ý�ûÉ¡�ª .À÷¤�¢ ý�ù¢ÂµÆð ¢Â�¤�î ´ã�¬ ¤¢ ,À�þ�Âê ×þ üþ�¤�î0 . eh.kh.ko�gmial.
om ,üþ���î ü��Â¡ ö�Æ�� :�ó�Öõ ñ�ÿÆõ ×�÷øÂµØó� §¤¢�0 . 62N10 :(2010) ü®�þ¤ ýÀ��á�®�õ Àî
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 170ø À�þ�Âê Å÷�þ¤�ø ø ß�Ú÷��õ ¥� üã��� ö���ä �� ø À÷¤�À÷ üÚµÆ� ýÂ�ðù¥�À÷� À��ø ��ýÂ �ðù¥�À ÷� À��ø üµ� ´¨� ßØÞõ �î üþ�ûÀ � þ�Â ê �Æ þ� Ö õ ý�Â � éÀû ¤�ÀÖ õ��¿µ÷� ¤¢ �ûÉ¡�ª ßþ� ß��»Þû .À÷�ªüõ ù¢�Ôµ¨� ,À�ª�� �µª�¢ ��÷ ü�ø�Ôµõ.À÷¤�¢ ö�ø�Âê ¢Â�¤�î À�þ�Âê ßþÂµú�ùÀ÷Â�ðÂ� ¤¢ �î ,�¤ À�þ�Âê ´�Ü��ì ý�ûÉ¡�ª ¥� üÜî ù¢��÷�¡ (1995) ßõö�ø�¤�¬�� ,´¨� ´ã�¬ ¤¢ ñø�Àµõ ý�ûÉ¡�ªCp(u; v) = d� uj��M j3f�2 + v(�� T )2g 12 ;,d = (USL� LSL)=2 ,üÔ � õÂ �è ý�ûÂµ õ�¤� � v ø u �î ý�� ÷�ð � � ,¢Âî üêÂãõ,À � þ�Â ê ß � Ú ÷� � õ � ,�� � ø ß � þ� � ü � ê �� Ê ¿ È õ ¢øÀ � USL ø LSLö��î� � .À � µÆû éÀû ¤�ÀÖ õ T ø À � þ�Â ê Å÷� þ¤�ø �2 ,M = (USL+ LSL)=2ßþ� .´¨� ùÀª ���¤� �ûÀ�þ�Âê ¢ÂØÜÞä ü¨¤Â� ý�Â� À�þ�Âê ´�Ü��ì É¡�ª ßþÀ��,ü�ê ��Ê¿Èõ ¢øÀ� �� Õ±Î�õ ü���Ê½õ À�ó�� ¤¢ À�þ�Âê ü��þ¥¤� ¤¢ �ûÉ¡�ªÀ¬¤¢ ö¢�¢ ö�È÷ ,éÀû ¤�ÀÖõ �þ À�þ�Âê ß�Ú÷��õ ¥� À�þ�Âê é�Â½÷� ö���õ ýÂ�ðù¥�À÷�ý�¤�¢ ü�ê ��Ê¿Èõ ¢øÀ� �� À�þ�Âê ß�Ú÷��õ �Ü¬�ê ýÂ�ðù¥�À÷� ø ���ãõ ��ì�ý�ûÉ¡�ª ù¤��¤¢ ÂµÈ�� ��ä�Ï� ý�Â�) .À�µÆû �ø�Ôµõ ý¢ÂØÜÞä ø üþ�÷���.(¢�ª �ã��Âõ 4 �� 1 ý�ûÛÊê (2006) ���î ø öÂ� �� ö�ð�÷�ðÉ¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ýÀþÀ� ö���ÞÏ� ý�ûù¥�� ���¤� �ó�Öõ ßþ� éÀûßþ� .À þ¢Âð üêÂã õ (1992) ö�¤�ØÞû ø öÂ � Í¨�� �î ´¨� Cpmk = Cp(1;1)Â�§�Æ� À�þ�Âê ��Â��ç� ø éÀû ¤�ÀÖõ �� À�þ�Âê ß�Ú÷��õ �Ü¬�ê �� ´±Æ÷ ,É¡�ª¤¢ Ýû � î ´¨� ß �È � � ý� ûÉ¡�ª ¥� °¨� � õ ü ± � îÂ � Cpmk É¡�ª .´¨�ýÂµú� ¢ÂØÜÞä À�þ�Âê ¥� üª�÷ ý�ûö�þ¥ üêÂãõ ¤¢ Ýû ø À�þ�Âê ù¢¥�� ýÂ�ðù¥�À÷���ä�Ï� À�þ�Âê ö�þ¥ ø ù¢¥�� �� ´±Æ÷ Cpmk É¡�ª �î ´¨� üúþÀ� ßþ�Â���� .¢¤�¢��Â��ç� �� ´±Æ÷ Ýû É¡�ª ßþ� .À�îüõ Ýû�Âê ¤�ÀþÂ¡ ø ýÂµÈõ ý�Â� �¤ ýÂµÈ��ß�Ú÷��õ é�Â½÷� �� ´±Æ÷ ÂÚþ¢ ý�ûÉ¡�ª ¥� Â�âþÂ¨ Ýû ø ´¨� §�Æ� À�þ�Âê��ä�Ï� ßþÂµÈ�� Cpmk ßþ� Â� ùø�ä .Àû¢üõ ö�È÷ Ç�î�ø éÀû ¤�ÀÖõ ¥� À�þ�Âê´¨� Cpmk = 1 üµìø ñ� · õ ö�� �ä � � .Àû¢üõ � ��¤� À � þ�Â ê ß�Ú ÷� � õ ¢¤�õ ¤¢ �¤
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171 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���ù¤��¤¢ �¤ ��ä�Ï� ßþÂµÞî Cpmk �î ´¨� üó�� ¤¢ ßþ� .Àª��üõ � 2 (T � d=4).(2006 ,���î ø öÂ�) À�îüõ ö��� ���ãõ ��ì� À¬¤¢�¨ ø ß� .Àþ�üõ Cpmk ¢¤�õ ¤¢ ùÀª ��¹÷� ��ãó�Îõ ¥� ý��»¿þ¤�� ,�õ�¢� ¤¢ø (1992) ö�¤�ØÞû ø öÂ� .À�µ¡�¢Â� Cpmk ¢¤ø�Â� ü±÷�¹õ âþ¥�� �ãó�Îõ �� (1995)ñ�õÂ÷ ­Âê ´½� �¤ Cpmk ¢¤ø�Â� üó�Ú� â��� ø Õ�ì¢ ý�û¤ø�µÈð (1998) ´þ�¤´¨¢�� ,T =M �î ü÷�õ¥ ü�ãþ ´¨� ö¤�Öµõ À�þ�Âê �î üµó�� ý�Â� ,À�þ�Âê ö¢��¢¤ø�Â � Õ�ì¢ üó�Ú� â�� � ø âþ¥�� �±¨�½õ � � (1997b ,1997a) ßõ ö�ø .À ÷¢¤ø�ø ö¤�Öµõ À�þ�Âê �î üµó�� ø¢ Âû ý�Â� ,À�þ�Âê ö¢�� ñ�õÂ÷ ­Âê ´½� Cp(u; v)ù¤�ª� (2010) Ù÷��û ø øø �î ¤�Ïö�Þû � õ� .´¡�¢Â � ,T 6= M ü�ã þ ö¤� Ö µ õ� ÷�Æþ� Ö õ ¢¤�õ ¤¢ ý�ù¢Â µÆð �ã ó�Îõ ,ý�� ÷�Þ ÷ â þ¥� � üðÀ�»� � Û� ó¢ � � À ÷�ù¢Âîù¥� � (2010) Ù÷��û ø øø «�Ê¡ ßþ� ¤¢ .´¨� ùÀÈ÷ ��¹÷� Cpmk É¡�ª ø¢��úÔõ §�¨� Â� Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� �¤ �µê� þÝ�Þã� ö���ÞÏ�ø øø Í¨�� ùÀª ��¹÷� ý�ûý¥�¨�� ±ª .À ÷¢�¢ � ��¤� � µ ê� þÝ �Þã � ý¤�½õ ´�Þîø¢ ´±Æ÷ ý�Â� �µê�þÝ�Þã� ö���ÞÏ� ù¥�� �î ´¨� ßþ� ùÀ�û¢ö�È÷ (2010) Ù÷��ûø¢ Û®�Ô� ý�Â� �µê�þÝ�Þã� ö���ÞÏ� ù¥�� �� ´±Æ÷ ýÂµú� ¢ÂØÜÞä Cpmk É¡�ªö� � �ÞÏ� ù¥� � Çª�� ñ�Þ µ�� �î üþ�û´ó�� ¢��ø ßþ� � � .¢¤�¢ Cpmk É¡�ªß� �»Þû .¢¤�¡üõ ÝÈ� � � ´¨� üÞ¨� Çª�� ñ�Þ µ�� ¥� Â µÞî � µ ê� þÝ �Þã �ø¢ Û®�Ô� ý�Â� �µê� þÝ�Þã� ö���ÞÏ� ù¥� � �ã ó�Îõ �� (2013) í�ó ø ���î�»�÷�î.À÷��µ¡�¢Â� Cpmk É¡�ªý�Â � ýÀþÀ� ö� � �ÞÏ� ý�ûù¥� � ,ÛÖ µÆõ ñ�õÂ ÷ À � þ�Â ê ø¢ ý�Â � � ó� Ö õ ßþ� ¤¢âþ¥�� ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ©ø¤ §�¨� Â� Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷«��¡ ¥� ü¡Â� �� (1992) ö�¤�ØÞû ø öÂ� .¢�ªüõ ¢�ú�È�� Cpmk ¢¤ø�Â� ü±÷�¹õ�õ� ´¨� ü�ê ��Ê¿Èõ ¢øÀ� ß�� éÀû ¤�ÀÖõ �î ü÷�õ¥ ,Cpmk É¡�ª ��ÜÎõ�÷ö¢�� ñø�Àµõ Û�ó¢ �� ßþ� Â� ùø�ä .(1997a ,ßõ ö�ø) À÷¢Âî ù¤�ª� ´Æ�÷ Â��Â�M ��ö�È÷ �ûý¥�¨��±ª .T =M ´¨� ùÀª ­Âê ,ý¢Â�¤�î Û��Æõ Â·î� ¤¢ ö¤�Ö� ´ó��ù�ðÀþ¢ ¥� ùÀª ��¬� ü±÷�¹õ ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ö���ÞÏ� ý�ûù¥�� �î Àû¢üõö���ÞÏ� ù¥�� �� ´±Æ÷ ,���Èõ ¢ÂØÜÞä ¢¤��õ ü¡Â� ¤¢ ø Âµú� ¢ÂØÜÞä Çª�� ñ�Þµ��
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 172.À÷¤�¢ �µê�þÝ�Þã�ý�ûù¥�� Å³¨ ,Àª Àû��¡ �µê�þÝ�Þã� ö���ÞÏ� ù¥�� Â� ý¤øÂõ �Àµ�� 2 Ç¿� ¤¢.¢�ªüõ ù¢�¢ ¼�®�� ü±÷�¹õ ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ý�û©ø¤ §�¨� Â� ö���ÞÏ�ñ�Ï Í¨�µõ ø Çª�� ñ�Þµ�� ù�ðÀþ¢ ¥� ,ùÀª üêÂãõ ö���ÞÏ� ý�ûù¥�� 3 Ç¿� ¤¢üãì�ø ñ�·õ ø¢ ö��� �� ,4 Ç¿� ¤¢ ø À÷�ªüõ �Æþ�Öõ ý¥�¨��±ª ý��ãó�Îõ ¤¢ ù¥��.À÷�ªüõ �Æþ�Öõ ùÀª ���¤� ý�û©ø¤ö���ÞÏ� ý�ûù¥�� Û�ØÈ� ý�û©ø¤ 2�÷�Þ÷ ×þ Xi1; : : : ; Xini À��î ­Âê ø ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ÛÖµÆõ ñ�õÂ÷ À�þ�Âê ø¢À � � î ­Â ê ß � �»Þ û .Àª� � i = 1;2 ý�Â � ��i À � þ�Â ê ¥� ni ù¥�À ÷� � � ü ê¢�Ê ��2i Å÷� þ¤�ø ø �i ß�Ú ÷� � õ � � ñ� õÂ ÷ â þ¥� � ý�¤�¢ ,Xij ,i = 1;2 ,j = 1; : : : ; ni�¤�¬�� ��i À�þ�Âê ý�Â� Cpmk É¡�ª ßþ�Â���� .Àª��Cpmki = minfUSL� �i; �i � LSLg3f�2i + (�i � T )2g 12 = d� j�i �M j3f�2i + (�i � T )2g 12ø øø Í¨�� ùÀª ���¤� �µê�þÝ�Þã� ö���ÞÏ� ù¥�� �Àµ�� Ç¿� ßþ� ¤¢ .¢�ªüõ ÓþÂã�üÚ÷�Ú� �� Å³¨ ø ¢�ªüõ ¤øÂõ (2013) í�ó ø ���î�»�÷�î ø (2010) Ù÷��ûü÷�¢Âð¢�¡ ©ø¤ �� Cpmk1 � Cpmk2 ø Cpmk1=Cpmk2 ý�Â� ö���ÞÏ� ù¥�� ßµ¡�¨.¢�ªüõ �µ¡�Â� Cpmk ¢¤ø�Â� ü±÷�¹õ âþ¥�� §�¨� Â� ø ýÂµõ�¤��À�µÆû ý��÷�Þ÷ Å÷�þ¤�ø ø ß�Ú÷��õ ùÀ�û¢ö�È÷ °��Â� �� S2b ø �X ,�ó�Öõ ßþ� ¤¢�î ý��÷�ð ���Xi = 1ni niXj=1Xij ; S2bi = 1ni niXj=1(Xij � �Xi)2; i = 1;2�µê�þÝ�Þã� ö���ÞÏ� ù¥�� 1.2Àª�� i = 1;2 ý�Â� S2bi ø �Xi ùÀª ùÀû�Èõ Âþ¢�Öõ ùÀ�û¢ö�È÷ s2bi ø �xi À��î ­Âê�¤�¬�� Ui ø Zi üê¢�Ê� ý�ûÂ�çµõ øZi = pni( �Xi � �i)�i ; U2i = niS2bi�2i
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173 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���ßþ� ¤¢ .i = 1;2 ý�Â� U2i � X 2ni�1 ø Zi � N(0;1) �î ý��÷�ð �� ,À÷�ª ÓþÂã��¤�¬�� Cpmk1=Cpmk2 ý�Â� �µê�þÝ�Þã� ý¤�½õ ´�Þî �¤�¬GR = (d� jQ�1 �M j)=fQ�21 + (Q�1 � T )2g 12(d� jQ�2 �M j)=fQ�22 + (Q�2 � T )2g 12ý¤� ½ õ ´ � Þ î Q�2i = nis2bi=U2i ø Q�i = �xi � Zisbi=Ui ö� ¤¢ � î ,´ ¨�100(1 � �)% �µê�þÝ�Þã� ö���ÞÏ� ù¥�� ßþ�Â���� .À�µÆû �2i ø �i ý�Â� �µê�þÝ�Þã�ø GR�=2 ö� ¤¢ � î ´ ¨� (GR�=2; GR1��=2) �¤� ¬ � � Cpmk1=Cpmk2 ý�Â �ý¥�¨��±ª �� ø ´¨� GR âþ¥�� ��1� �=2 ø ���=2 íÀ�� °��Â� �� GR1��=2�ã��Âõ (2010) Ù÷��û ø øø �� ÂµÈ�� ������ ý�Â� .Àþ�üõ ´¨¢�� �ó¤�î ´÷�õ´¨¢�� Cpmk1 � Cpmk2 ý�Â� �µ ê� þÝ�Þã� ö� � �ÞÏ� ù¥� � � ��Èõ �¤�¬ �� .¢�ª.Àþ�üõýÂµõ�¤�� ü÷�¢Âð¢�¡ ö���ÞÏ� ù¥�� 2.2Â µ õ�¤� � ý�¤�¢ ý¤� õ� ¯� ± � µ ¨� Û ��Æ õ ¤¢ À � õ¢�¨ üªø¤ ýÂ µ õ�¤� � ü ÷�¢Â ð¢�¡öøÂê� Í¨�� �î ,ýÂµõ�¤�� ü÷�¢Âð¢�¡ ö���ÞÏ� ù¥�� ùÀþ� ¥� ��ßþ� ¤¢ .´¨� Ý���õù¥� � ß µ ¡� ¨ ý�Â � ,´¨� ùÀ ª �Â Î õ (1986) ü ÷�Â � ª ° � � ø öøÂ ê� ø (1981)À � � î ­Âê .¢�ªüõ ù¢� Ô µ ¨� Cpmk1 � Cpmk2 ø Cpmk1=Cpmk2 ý�Â � ö� � � Þ Ï�ý�Â � ýÂ µ õ�¤� � ü ÷�¢Âð¢�¡ ý¤�½õ ´�Þî �¤�¬ ßþ� ¤¢ ,s2i = nis2bi=ni � 1�� Â��Â� Cpmki É¡�ªĈBpmki = d� j �XBi � T j3fS2Bi + ( �XBi � T )2g 12 ; i = 1;2,ß þ�Â �� � � .S2Bi � s2i X 2ni�1=ni � 1 ø �XBi � N(�xi; s2i ) � î ý�� ÷� ð � � ,´ ¨�ö�Âî ö���ä�� �¤ BR = ĈBpmk1=ĈBpmk2 âþ¥�� ��1� �=2 ø ���=2 íÀ�� ö���üõ¥� ù¢�Ôµ¨� �� ,Cpmk1=Cpmk2 ý�Â� ýÂµõ�¤�� ü÷�¢Âð¢�¡ ö���ÞÏ� ù¥�� ý��� ø ß�þ��:¢¤ø� ´¨¢�� Âþ¥ Ýµþ¤�Úó� ÕþÂÏ ¥� ,�ó¤�î ´÷�õ ý¥�¨��±ªñ�õÂ÷ À�þ�Âê ø¢ ¥� xij ,i = 1;2 ,j = 1; : : : ; ni ùÀª ùÀû�Èõ Âþ¢�Öõ §�¨� Â�
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 174.¢�ª �±¨�½õ i = 1;2 ý�Â� s2i ø �xi Âþ¢�Öõ -1.¢�ª À�ó�� s2i X 2ni�1=ni � 1 âþ¥�� ¥� S2Bi ø N(�xi; s2i ) âþ¥�� ¥� �XBi -2.¢�ª �±¨�½õ BR ¤�ÀÖõ -3.¢�ª ¤�ÂØ� (ï¤�� ý�ûK ý�Â�) �±�Âõ K ,3 ø 2 Û��Âõ -4.¢�ª �±¨�½õ BR âþ¥�� ¥� ��1� �=2 ø ���=2 ý�ûíÀ�� -5.¢¢Âðüõ Û¬�� ��÷ ,Cpmk1 � Cpmk2 ý�Â� ö���ÞÏ� ù¥�� ,���Èõ �¤�¬��ü±÷�¹õ ö���ÞÏ� ù¥�� 3.2�2 ø � ¤�ð¥�¨ ø üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ ý�ûÂð¢¤ø�Â� S2b ø �X �Ø�þ� � � ���� � �Â��Â� üþ��n �÷�Þ÷ §�¨� Â� Cpmk ¤�ð¥�¨ ø üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ,À�µÆû�� ´¨�Ĉpmk = d� j �X �M j3fS2b + ( �X � T )2g 12ù� Ú ÷� ,� 6= M � î ü �¤�¬ ¤¢ À ÷¢�¢ ö�È ÷ À � þ�Â ê × þ ý�Â � (1995) �¨ ø ß�Å÷�þ¤�ø ¢¤ø�Â� ø ÂÔ¬ ß�Ú÷��õ �� ñ�õÂ÷ ü±÷�¹õ âþ¥�� ý�¤�¢ pn(Ĉpmk � Cpmk)�¤�¬��V̂CH = 19(1+ �̂�2) + ( 2�̂�3(1+ �̂�2) 32 )Ĉpmk+ (144�̂�2 + (USL� LSL)2(m4S4 � 1)144(1+ �̂�2)2 )Ĉ2pmk(1995) �¨ ø ß� .m4 = 1nPni=1(Xi� �X)4 ø �̂� = ( �X�T )=S ö� ¤¢ �î ,´¨�ß� Í¨�� �î �»÷� �� ,V̂CH �ó�Öõ ßþ� ¤¢ �Áó .À÷�ù¢�¢ ���¤� �¤ V̂CH ¥� üµ¨¤¢�÷ ÛØªý�¥��� �î ´ª�¢ ���� Àþ�� .Àª��üõ �ø�Ôµõ üîÀ÷� ´¨� ùÀª ���¤� (1995) �¨ ø� = M ø T 6= M ý�¥�� � ø Cp = Cp(0;0)� � Cpmk É¡�ª ,T = M ø T = �
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175 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���ø öÂ� �� ÂµÈ�� ��ä�Ï� ý�Â� .¢�ªüõ ÛþÀ±� Cpm = Cp(0;1) �� Cpmk É¡�ªü±÷�¹õ âþ¥�� ¥� �î ´¨� °¨��õ ´ó�� ßþ� ¤¢ ßþ�Â���� .¢�ª �ã��Âõ (2006) ���î.¢�ª �ã��Âõ (1990) ö�¤�ØÞû ø ß� �� ÂµÈ�� ��ä�Ï� ý�Â� .¢�ª ù¢�Ôµ¨� Ĉpmù¥�� �¤�¬ ßþ� ¤¢ .T 6= � ü�ãþ À�ª�� �îÂÞµõ�÷ À�þ�Âê ø¢ Âû À��î ­Âê ñ���¤�¬�� Cpmk É¡�ª ø¢ Û®�Ô� ý�Â� 100(1 � �)% ö���ÞÏ�Ĉpmk1 � Ĉpmk2 � z1��2 f V̂CH1n1 + V̂CH2n2 g 12.´¨� i = 1;2 ý�Â � Ĉpmki ü± ÷�¹ õ Å÷� þ¤�ø ¢¤ø�Â � V̂CHi=ni ö� ¤¢ � î ,´¨�´ª�¢ ���� Àþ�� ,Cpmk É¡�ª ø¢ ´±Æ÷ ý�Â� ü±÷�¹õ ö���ÞÏ� ù¥�� Û�ØÈ� ý�Â�ý�¤�¢ (1996 ,ß¨�ðÂê) Âõ�Âî ��Ìì §�¨� Â� pn(log(Ĉpmk) � log(Cpmk)) �î.´¨� V̂CH=Ĉ2pmk ü±÷�¹õ Å÷�þ¤�ø ¢¤ø�Â� ø ÂÔ¬ ß�Ú÷��õ �� ñ�õÂ÷ ü±þÂÖ� âþ¥���� ´¨� Â��Â� log(Cpmk1)� log(Cpmk2) ý�Â� ü±÷�¹õ ö���ÞÏ� ù¥�� ßþ�Â����log(Ĉpmk1)� log(Ĉpmk2)� z1��2 f V̂CH1n1Ĉ2pmk1 + V̂CH2n2Ĉ2pmk2 g 12ü ± ÷� ¹ õ ö� � � Þ Ï� ù¥� � ,´¨� × þ � � × þ üÞ µ þ¤� Ú ó Û þÀ ± � � Ø � þ� � � � �� � � ��¤�¬�� Cpmk É¡�ª ø¢ ´±Æ÷ ý�Â� 100(1� �)%( Ĉpmk1Ĉpmk2 expf�z1��2 sdg; Ĉpmk1Ĉpmk2 expfz1��2 sdg).sd = f V̂CH1n1Ĉ2pmk1 + V̂CH2n2Ĉ2pmk2 g 12 ö� ¤¢ �î ,Àþ�üõ ´¨¢��ùÀª ��¬� ü±÷�¹õ ö���ÞÏ� ù¥�� 4.2,(1995) �¨ ø ß� Í¨�� ùÀª üêÂãõ Å÷�þ¤�ø ø âþ¥�� ö¢�� ü±þÂÖ� �� ���� ��¢¤ø�Â � ö�� � ä � � V̂CHi=ni ¥� ù¢� Ô µ ¨� À û¢ü õ ö�È ÷ ùÀª ��¹ ÷� ý� ûý¥�¨� � ± ªñ�Þ µ�� � � ´±Æ÷ Çª�� ñ�Þ µ�� Çû�î ¶ä� � ,Ĉpmk âþ¥�� ü± þÂÖ � Å÷� þ¤�ø¥� ø ��¬� ü±÷�¹õ âþ¥�� ßþ� ,ÛØÈõ ßþ� Û� ¤�Ñ�õ �� .¢�ªüõ üÞ¨� Çª��
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 176Ĉpmk ¤ø�µÈð ß�õ�r (1992) ö�¤�ØÞû ø öÂ� .¢�ªüõ ù¢�Ôµ¨� Ĉpmk Õ�ì¢ Å÷�þ¤�ø�¤�¬�� T =M ´ó�� ý�Â� �¤E(Ĉrpmk) = 13r rXi=0(�1)i0B� ri 1CA ( Æp2 )r�ie��2� 1Xj=0 1j! (�2 )j �(12 (i+ 1) + j)�(12 (n� r + i) + j)�(12 + j)�(12 (n+ i) + j) (1)ßþ�Â���� .� = n(�� T )2=�2 ø Æ = pn(USL� LSL)=2� ö� ¤¢ �î ,À÷¢�¢ ���¤��¤ (¢�ªüõ ù¢�¢ ö�È÷ �2pmk �� �î) Ĉpmk Å÷�þ¤�ø ö���üõ (1) �Î��¤ ¥� ù¢�Ôµ¨� ��ý�ûÂ µ õ�¤� � � � �2pmk ,¢�ªüõ ùÀû�Èõ (1) �Î ��¤ ¤¢ �î ¤�Ïö�Þû .¢Âî � ±¨�½õßþÂ µÞî � � °þ¤�� ÷ ý�ûÂð¢¤ø�Â � ¥� ù¢� Ô µ¨� � � � î ¢¤�¢ üÚµÆ � �2 ø � ñ�ú¹õ�Ø�þ� �� ���� �� ,´ó�� ßþ� ¤¢ .À÷�ªüõ ¢¤ø�Â� S2 = nS2b =n� 1 ø �X Å÷�þ¤�ø.Àª� �üõ �2pmk ý�Â � ¤�ð¥�¨ ýÂð¢¤ø�Â � ,´¨� S2 ø �X ¥� � µ¨� � � üã �� � �̂2pmk�� ñ�õÂ÷ ü±÷�¹õ âþ¥�� Ĉpmk ,T 6= � ü�ãþ ´¨� �îÂÞµõ�÷ À�þ�Âê �î ü÷�õ¥ ßþ�Â����.¢¤�¢ �̂2pmk Å÷�þ¤�ø ¢¤ø�Â� ø Cpmk ß�Ú÷��õĈpmk1 � Ĉpmk2 ,ßþ�Â���� .Àª�� �µª�¢ ¢��ø �îÂÞµõ�÷ À�þ�Âê ø¢ À��î ­ÂêÅ ÷� þ¤�ø ¢¤ø�Â � ø Cpmk1 � Cpmk2 ß � Ú ÷� � õ � � ñ� õÂ ÷ ü ± þÂ Ö � â þ¥� � ý�¤�¢§�¨� Â � ý¢� ú �È � � 100(1 � �)% ö� � � ÞÏ� ù¥� � .´¨� V̂d = �̂2pmk1 + �̂2pmk2�¤�¬�� Cpmk ø¢ Û®�Ô� ý�Â� ,Ĉpmk ü±÷�¹õ âþ¥��Ĉpmk1 � Ĉpmk2 � z1��2qV̂d (2)¥� ö���üõ Cpmk É¡�ª ø¢ ´±Æ÷ ý�Â� ü±÷�¹õ ö���ÞÏ� ù¥�� �±¨�½õ ý�Â� .´¨�ý�Â � ü ± ÷� ¹ õ ö� � � Þ Ï� ù¥� � ´ ó� � ß þ� ¤¢ .¢Â î ù¢� Ô µ ¨� ü Þ µ þ¤� Ú ó Û þÀ ± ��� Â��Â� log(Cpmk1)� log(Cpmk2)log(Ĉpmk1)� log(Ĉpmk2)� z�2qV̂r ö� ¤¢ �î ,´¨�V̂r = �̂2pmk1Ĉ2pmk1 + �̂2pmk2Ĉ2pmk2
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177 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���Cpmk ø¢ ´±Æ÷ ý�Â� 100(1 � �)% ùÀª ��¬� ü±÷�¹õ ö���ÞÏ� ù¥� � ßþ�Â�� � ��¤�¬��( Ĉpmk1Ĉpmk2 expf�z1��2qV̂rg; Ĉpmk1Ĉpmk2 expfz1��2qV̂rg) (3)¥� ù¢�Ôµ¨� Àª�� ö¤�Öµõ ø �îÂÞµõ À�þ�Âê Âð� ,Àª ù¤�ª� �f ±ì �î ¤�Ïö�Þû .´¨�Õ�ì¢ Å÷� þ¤�ø �î ¢�¢ ö�È÷ ö���üõ ´ó�� ßþ� ¤¢ .Àª� �üõ ¼�½¬ Cp É¡�ª�� ´êÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ ùÀª ��¬� ü±÷�¹õ ö���ÞÏ� ù¥�� ©ø¤ ¤¢ �î Ĉpmk×þ ý�Â� ,ÂµÈ� � ü¨¤Â� ¤�Ñ�õ �� .¢�ªüõ Â��Â � Ĉp Å÷�þ¤�ø � � ü±þÂÖ� �¤�¬�î ¢�¢ ö�È÷ ö���üõ üµ��¤ �� ö¤�Öµõ ø �îÂÞµõ À�þ�ÂêE[Ĉpmk ℄ = pn2�(n�12 )�(n2 ) Cp � �(n2 )p��(n+12 )E[Ĉ2pmk ℄ = nn� 2C2p � 2p2n3p�(n� 1)Cp + 19n�¤�±ä �î ¢�¢ ö�È ÷ ö�� �üõ ï¤� � ý�ûn ý�Â � ,Ù� � óÂ µ¨� °þÂÖ � ¥� ù¢� Ô µ¨� � �ý�ûn ý�Â� ßþ�Â���� .´¨�p2=(n+ 1) �� Â��Â� ü±þÂÖ� �¤�¬�� �(n2 )=�(n+12 )ø ñø� ý�û¤ø�µÈð �� Â��Â� ü±þÂÖ� �¤�¬�� Ĉpmk �ø¢ ø ñø� ý�û¤ø�µÈð ,ï¤��.(2006 ,���î ø öÂ�) À�µÆû Ĉp �ø¢¥� ü¡Â� ö�� .´¨� (1) ýÂ¨ �±¨�½õ ��ÜµÆõ ,(3) ø (2) ý�ûù¥� � �±¨�½õï¤�� Âþ¢�Öõ ý�¥�� � � õ�ð â�� � � ±¨�½õ � � ¤¢� ì MATLAB ø R À� ÷� õ �û¤��ê��Â ÷¢�ªüõ ���¤� ý¤�Øµ�� ø ýÂÑ÷ üªø¤ ÛØÈõ ßþ� Û� ý�Â� ,À�µÆ�÷ (ÂµÈ�� ø 172)ñ�·õ ö���ä �� .¢�ª �µêÂð ÂÑ÷ ¤¢ â��� À�� �Â® �¤�¬�� �õ�ð â���� ´±Æ÷ �î�¤�¬�� i = 1 ý�¥��� ,(1) �Î��¤�(1+ j)�(12 + j) = 8>><>>: 1p� Qjl=1 lj+ 12�l j 6= 01p� j = 0.¢�ªüõ Ýû�Âê Ĉpmk Õ�ì¢ Å÷�þ¤�ø �±¨�½õ ö�Øõ� ö� ¥� ù¢�Ôµ¨� �� �î ´¨�
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 178ý¥�¨��±ª �ãó�Îõ 3Í¨�� ùÀª ���¤� �µê�þÝ�Þã� ö���ÞÏ� ù¥�� ø ý¢�ú�È�� ö���ÞÏ� ý�ûù¥�� Ç¿� ßþ� ¤¢ø Çª�� ñ�Þµ�� ù�ðÀþ¢ ¥� ,(2013) í�ó ø ���î�»� ÷�î ø (2010) Ù÷��û ø øø.À÷Â�ðüõ ¤�Âì �Æþ�Öõ ¢¤�õ ù¥�� ñ�Ï Í¨�µõñ�õÂ÷ âþ¥�� ¥� ni ù¥�À÷� � � üê¢�Ê� �÷�Þ÷ ,ni ø �i ,�i ùÀª ù¢�¢ Âþ¢�Öõ ý�Â�ö���ÞÏ� ù¥�� ,©ø¤ Âû ý�Â� .À÷�ªüõ �±¨�½õ i = 1;2 ý�Â� s2i ø s2bi ,�xi ø À�ó��´±Æ ÷ .À ÷�ªüõ ù¢¤ø� ´¨¢� � ,2 Ç¿� ¤¢ ùÀª � ��¤� ý� û�Î ��¤ ¥� ù¢� Ô µ¨� � �ø Cpmk1=Cpmk2 ü ã ì�ø Â þ¢� Ö õ � ± �Â õ N = 100000 ¤¢ � î ü �� ã ê¢ ¢�À ã �ñ�Þµ�� ¢¤ø�Â� ö���ä �� À÷Â�ðüõ ¤�Âì �Ï��Âõ ö���ÞÏ� ý�ûù¥�� ¤¢ Cpmk1 �Cpmk2ö� � � Þ Ï� ý� ûù¥� � ñ�Ï ß �Ú ÷� � õ ß � �»Þû ø ´¨� ùÀª � µ êÂ ð ÂÑ ÷ ¤¢ Çª� �� µ ê� þÝ � Þ ã � ö� � � Þ Ï� ý� ûù¥� � ý�Â � .¢� ªü õ � ± ¨� ½ õ (� µ ÷�Â � Û ¡�¢ ¢�À ä�)� ÷� Þ ÷ §�¨� Â � ¥� � ÷ ¢¤� õ ý� ûíÀ �� (PBCI) ýÂ µ õ�¤� � ü ÷�¢Â ð¢�¡ ø (GCI)©ø¤ ø (ACI) �� ü±÷�¹õ ©ø¤ ß��»Þû .´¨� ùÀª �±¨�½õ üþ��K = 40000.À÷�ùÀª ù¢�¢ ö�È÷ (MACI) �� ùÀª ��¬� ü±÷�¹õ¥� ,�ûý¥�¨��±ª ¤¢ ùÀõ� ´¨¢�� ¸þ�µ ÷ ö¢�±÷ °þ¤� ø Âµú� �Æþ�Öõ ¤�Ñ�õ ����÷ (2010) Ù÷��û ø øø Í¨�� ùÀª ���¤� ¤��ãõ é�Â½÷� ø ß�Ú÷��õ ÓÜµ¿õ Âþ¢�Öõ¤¢ .T = 0 ø LSL = �3 ,USL = 3´¨� ùÀª ¤�Âì ß��»Þû .´¨� ùÀª ù¢�Ôµ¨�ÂÚþ¢ ü¡Â� ø T = � ü�ãþ ;´¨� �îÂÞµõ À�þ�Âê �� ¯��Âõ �û�ÂÏ ü¡Â� ,1 ñøÀ�Ûõ�ª 16 ø 11 ,6 ,4� 1 ý�û�ÂÏ .T 6= � ü�ãþ ,´¨� �îÂÞµõ�÷ À�þ�Âê �� ¯��Âõ�îÂÞµõ� ÷ �ûÀ�þ�Âê ,�û�ÂÏ üÖ��õ ¤¢ ø À�µÆû �îÂÞµõ À�þ�Âê ø¢ �þ À�þ�Âê ×þ�îÂÞµõ À�þ�Âê �î ü�¤�¬ ¤¢ ´¨� ùÀª ù¢�¢ ÂîÁ� 2 Ç¿� ¤¢ �î ¤�Ïö�Þû .À�µÆû¤¢ �Ø�þ� Û�ó¢ �� �õ� .´¨� Cp É¡�ª �ûÀ�þ�Âê �Æþ�Öõ ý�Â� °¨��õ É¡�ª ,Àª��É¿Èõ �f Þä ,´¨� ñ�ú¹õ À�þ�Âê üãì�ø ß�Ú÷��õ ý¢Â�¤�î Û��Æõ ¤¢ ø ÛÞä.´¨� �îÂÞµõ�÷ �þ �îÂÞµõ À�þ�Âê �î ´Æ�÷ù¢� Ô µ¨� Ĉpmk É¡�ª ¥� �û�ÂÏ üõ�Þ � ¤¢ �ûÀ� þ�Â ê �Æþ�Ö õ ý�Â � ßþ�Â �� � ���Àî ,°¨��õ�÷ ´�Ü��ìÉ¡�ª ¥� ù¢�Ôµ¨� �¤�¬ ¤¢ üµ� ¢�ªÉ¿Èõ �� ¢�ªüõ
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179 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���ý¥�¨��±ª ¤¢ ùÀª ù¢�Ôµ¨� ý�û�i ø �û�i �ø�Ôµõ Âþ¢�Öõ :1 ñøÀ�Cpmk1 � Cpmk2 Cpmk1=Cpmk2 Cpmk2 Cpmk1 �2 �2 �1 �1 �ÂÏ0/000 1/000 2/000 2/000 0/50 0/00 0/50 0/00 10/174 1/150 1/160 1/333 0/75 0/25 0/75 0/00 20/255 1/342 0/745 1/000 1/00 0/50 1/00 0/00 30/297 1/803 0/370 0/667 1/50 1/00 1/50 0/00 41/037 2/720 0/603 1/640 1/50 0/25 0/50 0/25 50/160 1/160 1/000 1/160 1/00 0/00 0/75 0/25 60/356 1/667 0/533 0/889 0/75 1/00 1/00 0/25 7-0/576 0/511 1/179 0/603 0/50 0/50 1/50 0/25 80/254 1/275 0/925 1/179 0/75 0/50 0/50 0/50 90/328 1/550 0/596 0/925 0/50 1/00 0/75 0/50 10-0/255 0/745 1/000 0/745 1/00 0/00 1/00 0/50 11-0/362 0/593 0/889 0/527 1/00 0/25 1/50 0/50 120/125 1/265 0/471 0/596 1/00 1/00 0/50 1/00 130/006 1/012 0/527 0/533 1/50 0/50 0/75 1/00 14-1/168 0/286 1/640 0/471 0/50 0/25 1/00 1/00 15-0/964 0/277 1/333 0/370 0/75 0/00 1/50 1/00 16.¢¤�¢ ýÂµú� ¢ÂØÜÞä ©ø¤ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ñ�Ï ß�Ú÷��õ ø Çª�� ñ�Þµ�� ¢¤ø�Â� �� ¯��Âõ ¸þ�µ÷ÂÚ÷��� 2 ñøÀ� ¤¢ 1� � = 0=95 ø ÓÜµ¿õ ý�û�÷�Þ÷ Ý¹� ý�Â� Cpmk É¡�ª:�î ´¨� ö�§�¨� Â � ,Cpmk É¡�ª ø¢ Û®�Ô � ø ´±Æ÷ ý�Â � ü± ÷�¹õ ö� � �ÞÏ� ù¥� � (1� ÷�Þ÷ ù¥�À ÷� �îü÷�õ¥ ,(1995) �¨ ø ß� Í¨�� ùÀª ¢�ú�È� � ü± ÷�¹õ Å÷� þ¤�øÇª�� ñ�Þµ�� ù�ðÀþ¢ ¥� ü±¨��õ ¢ÂØÜÞä (50 �þ 75 ¥� Â�×��î) ´¨� ×��î×��î �÷�Þ÷ ù¥�À÷� �î ü÷�õ¥ ©ø¤ ßþ� Çª�� ñ�Þµ�� ¢¤ø�Â� ß��»Þû .¢¤�À÷é�µ¡� 16 ø 11 ,6 ,4� 1 ý�û�ÂÏ À�÷�õ (T = �) ´¨� �îÂÞµõ À�þ�Âê ø ´¨�ßþ� �� .¢¤�¢ ;(T 6= �) ´¨� �îÂÞµõ�÷ À�þ�Âê �î üµó�� �� �Æþ�Öõ ¤¢ 0/95 �� ý¢�þ¥Çª�� ñ�Þµ�� ,×��î �÷�Þ÷ ù¥�À÷� ý�Â� (7 ø 5 ý�û�ÂÏ) ¢¤��õ ü¡Â� ¤¢ ¢��ø�¤�¬ � � � � ÷ ´¨� �îÂÞ µ õ� ÷ À � þ�Â ê ü µ� �î üµ ó�� ¤¢ ü± ÷�¹õ ö� � �ÞÏ� ù¥� �×��î �÷�Þ÷ ù¥�À÷� ý�Â� ùÄþø �� ,ÛÞä ¤¢ ßþ�Â���� .´¨� 0/95 ¥� ÂµÞî ý¤�¢ü�ãõ.¢�ªüÞ÷ ��¬�� ü±÷�¹õ ö���ÞÏ� ù¥�� ,´¨� �îÂÞµõ À�þ�Âê �î üµó�� ¤¢ ø�µê�þÝ�Þã� ö���ÞÏ� ù¥�� ,À÷�ùÀª ÂîÁµõ (2010) Ù÷��û ø øø �î ¤�Ïö�Þû (2ý�Â� �µê�þÝ�Þã� ö���ÞÏ� ù¥�� �� ´±Æ÷ ýÂµú� ¢ÂØÜÞä Cpmk É¡�ª ø¢ ´±Æ÷ ý�Â�
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 180ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� ñ�Ï Í¨�µõ ø Çª�� ñ�Þµ�� ¢¤ø�Â� :2 ñøÀ�Cpmk É¡�ª ø¢ Û®�Ô�Û®�Ô� ´±Æ÷ Ý¹�MACI ACI PBCI GCI MACI ACI PBCI GCI �÷�Þ÷ �ÂÏ0/980 0/848 0/952 0/955 0/968 0/837 0/952 0/955 (10,15)(2/845) (1/872) (2/768) (2/363) (1/570) (0/994) (1/443) (1/442)0/971 0/885 0/953 0/955 0/964 0/877 0/953 0/955 (15,25)(2/115) (1/598) (2/081) (1/869) (1/127) (0/838) (1/074) (1/063)0/967 0/905 0/954 0/954 0/962 0/899 0/954 0/954 (25,25) 1(1/761) (1/438) (1/747) (1/611) (0/923) (0/746) (0/899) (0/907)0/964 0/914 0/953 0/954 0/960 0/909 0/953 0/954 (25,50)(1/501) (1/264) (1/487) (1/393) (0/780) (0/653) (0/760) (0/751)0/960 0/930 0/956 0/954 0/957 0/927 0/956 0/954 (50,50)(1/188) (1/069) (1/184) (1/134) (0/611) (0/548) (0/605) (0/607)0/958 0/938 0/955 0/952 0/956 0/936 0/955 0/952 (75,75)(0/955) (0/889) (0/953) (0/926) (0/488) (0/453) (0/485) (0/486)0/973 0/859 0/951 0/948 0/967 0/859 0/951 0/953 (10,15)(1/895) (1/321) (1/838) (1/595) (1/859) (1/279) (1/685) (1/710)0/964 0/888 0/951 0/947 0/961 0/889 0/950 0/952 (15,25)(1/419) (1/116) (1/393) (1/274) (1/341) (1/053) (1/260) (1/268)0/960 0/912 0/948 0/946 0/955 0/909 0/948 0/948 (25,25) 2(1/178) (1/009) (1/166) (1/086) (1/112) (0/952) (1/068) (1/074)0/957 0/911 0/950 0/945 0/958 0/914 0/949 0/949 (25,50)(1/016) (0/875) (1/005) (0/963) (0/935) (0/807) (0/900) (0/912)0/954 0/931 0/947 0/944 0/951 0/929 0/947 0/946 (50,50)(0/803) (0/743) (0/799) (0/771) (0/748) (0/693) (0/730) (0/731)0/952 0/937 0/944 0/941 0/950 0/936 0/944 0/944 (75,75)(0/648) (0/616) (0/646) (0/631) (0/602) (0/572) (0/592) (0/591)0/968 0/864 0/948 0/937 0/965 0/872 0/945 0/950 (10,15)(1/422) (1/023) (1/375) (1/215) (2/360) (1/709) (2/116) (2/212)0/960 0/891 0/947 0/936 0/960 0/898 0/944 0/949 (15,25)(1/072) (0/859) (1/050) (0/977) (1/693) (1/373) (1/575) (1/628)0/956 0/915 0/941 0/933 0/951 0/913 0/940 0/941 (25,25) 3(0/886) (0/774) (0/875) (0/825) (1/429) (1/254) (1/361) (1/368)0/955 0/911 0/947 0/937 0/957 0/919 0/945 0/949 (25,50)(0/771) (0/671) (0/762) (0/744) (1/172) (1/032) (1/122) (1/173)0/952 0/933 0/942 0/934 0/948 0/932 0/942 0/940 (50,50)(0/605) (0/566) (0/602) (0/585) (0/958) (0/899) (0/931) (0/932)0/951 0/938 0/940 0/933 0/948 0/937 0/940 0/939 (75,75)(0/488) (0/468) (0/487) (0/477) (0/770) (0/739) (0/754) (0/754)0/960 0/874 0/941 0/914 0/961 0/897 0/936 0/950 (10,15)(0/971) (0/740) (0/936 ) (0/848) (4/246) (3/352) (4/242) (5/140)0/956 0/896 0/938 0/917 0/958 0/914 0/935 0/950 (15,25)(0/739) (0/617) (0/722) (0/687) (2/861) (2/457) (2/730) (3/118)0/953 0/920 0/932 0/912 0/946 0/921 0/931 0/933 (25,25) 4(0/608) (0/549) (0/600) (0/573) (2/507) (2/281) (2/472) (2/524)0/952 0/913 0/938 0/921 0/956 0/929 0/937 0/954 (25,50)(0/535) (0/481) (0/528) (0/524) (1/900) (1/744) (1/825) (2/056)0/950 0/935 0/932 0/917 0/946 0/935 0/936 0/936 (50,50)(0/416) (0/400) (0/414) (0/405) (1/626) (1/561) (1/593) (1/603)0/948 0/940 0/937 0/922 0/946 0/938 0/944 0/941 (75,75)(0/336) (0/330) (0/335) (0/330) (1/294) (1/265) (1/275) (1/277)
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181 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���2 ñøÀ� �õ�¢�Û®�Ô� ´±Æ÷ Ý¹�MACI ACI PBCI GCI MACI ACI PBCI GCI �÷�Þ÷ �ÂÏ0/972 0/863 0/934 0/955 0/965 0/870 0/944 0/957 (10, 5)(2/065) (1/213) (1/958) (1/700) (5/295) (3/678) (5/355) (6/231)0/964 0/909 0/939 0/952 0/959 0/922 0/948 0/959 (15,25)(1/574) (1/301) (1/519) (1/365) (3/674) (3/182) (3/692) (4/018)0/959 0/927 0/944 0/956 0/961 0/937 0/952 0/953 (25,25) 5(1/205) (1/079) (1/182) (1/127) (3/097) (2/838) (3/212) (3/319)0/957 0/926 0/943 0/945 0/954 0/935 0/949 0/957 (25,50)(1/157) (1/036) (1/132) (1/039) (2/489) (2/310) (2/486) (2/622)0/955 0/940 0/948 0/954 0/955 0/945 0/956 0/956 (50,50)(0/826) (0/785) (0/819) (0/801) (2/018) (1/960) (2/060) (2/089)0/953 0/943 0/953 0/951 0/953 0/948 0/953 0/960 (75,75)(0/669) (0/648) (0/664) (0/655) (1/611) (1/588) (1/637) (1/684)0/978 0/873 0/968 0/961 0/961 0/865 0/953 0/949 (10,15)(1/701) (1/235) (1/651) (1/524) (2/140) (1/507) (2/100) (2/030)0/967 0/904 0/944 0/953 0/954 0/894 0/944 0/952 (15,25)(1/282) (1/051) (1/253) (1/129) (1/518) (1/230) (1/475) (1/502)0/960 0/916 0/944 0/948 0/955 0/909 0/945 0/945 (25,25) 6(1/045) (0/910) (1/033) (0/966) (1/247) (1/069) (1/249) (1/274)0/958 0/926 0/943 0/947 0/948 0/917 0/942 0/945 (25,50)(0/928) (0/832) (0/914) (0/849) (1/043) (0/933) (1/029) (1/028)0/954 0/932 0/944 0/945 0/951 0/928 0/944 0/942 (50,50)(0/715) (0/669) (0/710) (0/687) (0/817) (0/760) (0/824) (0/831)0/952 0/938 0/944 0/943 0/950 0/934 0/945 0/942 (75,75)(0/578) (0/554) (0/563) (0/563) (0/650) (0/620) (0/656) (0/659)0/973 0/895 0/959 0/960 0/964 0/907 0/958 0/953 (10,15)(1/257) (0/956) (1/213) (1/200) (3/051) (2/378) (3/030) (3/102)0/966 0/916 0/955 0/951 0/959 0/924 0/952 0/960 (15,25)(0/954) (0/806) (0/929) (0/880) (2/200) (1/895) (2/025) (2/062)0/959 0/933 0/952 0/951 0/956 0/934 0/948 0/951 (25,25) 7(0/757) (0/692) (0/748) (0/719) (1/822) (1/677) (1/722) (1/707)0/958 0/930 0/954 0/952 0/954 0/935 0/953 0/943 (25,50)(0/698) (0/637) (0/686) (0/665) (1/535) (1/418) (1/464) (1/520)0/953 0/941 0/953 0/953 0/952 0/942 0/951 0/953 (50,50)(0/521) (0/502) (0/518) (0/508) (1/222) (1/179) (1/189) (1/183)0/951 0/943 0/954 0/951 0/951 0/945 0/953 0/952 (75,75)(0/424) (0/413) (0/421) (0/415) (0/983) (0/960) (0/966) (0/960)0/972 0/921 0/950 0/958 0/971 0/914 0/956 0/953 (10,15)(1/332) (1/105) (1/325) (1/243) (0/900) (0/696) (0/890) (0/864)0/965 0/934 0/947 0/965 0/967 0/934 0/955 0/951 (15,25)(0/996) (0/893) (0/982) (1/025) (0/659) (0/571) (0/598) (0/584)0/960 0/939 0/943 0/953 0/961 0/941 0/952 0/950 (25,25) 8(0/905) (0/837) (0/893) (0/877) (0/532) (0/494) (0/495) (0/491)0/959 0/945 0/952 0/950 0/962 0/946 0/958 0/955 (25,50)(0/703) (0/668) (0/697) (0/758) (0/467) (0/439) (0/442) (0/440)0/955 0/947 0/951 0/953 0/955 0/948 0/955 0/954 (50,50)(0/619) (0/601) (0/616) (0/611) (0/361) (0/354) (0/349) (0/347)0/953 0/948 0/953 0/961 0/952 0/950 0/952 0/961 (75,75)(0/501) (0/493) (0/499) (0/497) (0/292) (0/290) (0/285) (0/284)

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 1822 ñøÀ� �õ�¢�Û®�Ô� ´±Æ÷ Ý¹�MACI ACI PBCI GCI MACI ACI PBCI GCI �÷�Þ÷ �ÂÏ0/970 0/919 0/953 0/956 0/955 0/908 0/951 0/943 (10,15)(1/674) (1/370) (1/571) (1/435) (2/185) (1/763) (2/147) (2/160)0/963 0/932 0/941 0/955 0/954 0/924 0/943 0/940 (15,25)(1/269) (1/116) (1/249) (1/199) (1/588) (1/392) (1/500) (1/571)0/960 0/937 0/944 0/954 0/953 0/929 0/944 0/954 (25,25) 9(1/050) (0/961) (1/042) (1/024) (1/333) (1/214) (1/281) (1/327)0/958 0/940 0/945 0/951 0/953 0/935 0/946 0/958 (25,50)(0/914) (0/850) (0/906) (0/884) (1/105) (1/028) (1/071) (1/112)0/956 0/945 0/947 0/953 0/952 0/941 0/948 0/953 (50,50)(0/716) (0/686) (0/714) (0/710) (0/893) (0/853) (0/875) (0/891)0/954 0/947 0/955 0/952 0/952 0/944 0/954 0/952 (75,75)(0/578) (0/562) (0/575) (0/575) (0/716) (0/694) (0/707) (0/715)0/965 0/902 0/948 0/953 0/952 0/901 0/946 0/950 (10,15)(1/295) (1/035) (1/220) (1/121) (2/577) (2/070) (2/465) (2/341)0/959 0/920 0/939 0/950 0/950 0/918 0/941 0/958 (15,25)(0/955) (0/861) (0/965) (0/906) (1/902) (1/656) (1/767) (1/734)0/956 0/934 0/943 0/954 0/951 0/931 0/944 0/954 (25,25) 10(0/772) (0/710) (0/761) (0/749) (1/506) (1/392) (1/440) (1/437)0/954 0/933 0/943 0/944 0/949 0/930 0/944 0/954 (25,50)(0/734) (0/673) (0/720) (0/677) (1/355) (1/248) (1/297) (1/279)0/954 0/943 0/946 0/953 0/951 0/941 0/947 0/953 (50,50)(0/530) (0/508) (0/526) (0/523) (1/014) (0/976) (0/992) (0/992)0/953 0/944 0/952 0/954 0/951 0/944 0/953 0/951 (75,75)(0/428) (0/416) (0/425) (0/421) (0/814) (0/794) (0/804) (0/803)0/972 0/883 0/938 0/935 0/954 0/875 0/941 0/945 (10,15)(1/370) (1/048) (1/146) (0/987) (1/501) (1/114) (1/432) (1/447)0/961 0/910 0/939 0/937 0/947 0/899 0/937 0/943 (15,25)(1/034) (0/878) (1/015) (0/928) (1/072) (0/899) (1/035) (1/046)0/957 0/915 0/941 0/933 0/951 0/913 0/940 0/940 (25,25) 11(0/885) (0/773) (0/875) (0/824) (0/869) (0/760) (0/867) (0/891)0/954 0/929 0/937 0/930 0/943 0/919 0/937 0/934 (25,50)(0/745) (0/682) (0/736) (0/689) (0/743) (0/677) (0/730) (0/717)0/954 0/932 0/941 0/934 0/950 0/930 0/941 0/940 (50,50)(0/605) (0/566) (0/602) (0/585) (0/570) (0/534) (0/574) (0/581)0/953 0/938 0/944 0/934 0/949 0/936 0/943 0/931 (75,75)(0/488) (0/468) (0/487) (0/477) (0/452) (0/434) (0/456) (0/460)0/970 0/905 0/955 0/964 0/967 0/915 0/954 0/962 (10,15)(1/169) (0/954) (1/137) (1/019) (1/160) (0/971) (1/103) (1/139)0/959 0/922 0/956 0/963 0/959 0/927 0/956 0/959 (15,25)(0/884) (0/793) (0/868) (0/814) (0/882) (0/782) (0/826) (0/829)0/956 0/928 0/954 0/956 0/957 0/934 0/954 0/958 (25,25) 12(0/789) (0/725) (0/777) (0/733) (0/717) (0/665) (0/697) (0/709)0/951 0/936 0/954 0/961 0/951 0/936 0/954 0/952 (25,50)(0/637) (0/608) (0/630) (0/613) (0/623) (0/590) (0/598) (0/590)0/951 0/938 0/954 0/955 0/951 0/941 0/953 0/955 (50,50)(0/549) (0/530) (0/545) (0/529) (0/484) (0/468) (0/477) (0/481)0/950 0/941 0/951 0/952 0/950 0/944 0/950 0/951 (75,75)(0/448) (0/437) (0/445) (0/437) (0/391) (0/382) (0/387) (0/389)
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183 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���2 ñøÀ� �õ�¢�Û®�Ô� ´±Æ÷ Ý¹�MACI ACI PBCI GCI MACI ACI PBCI GCI �÷�Þ÷ �ÂÏ0/967 0/941 0/938 0/965 0/954 0/929 0/939 0/969 (10,15)(0/795) (0/709) (0/786) (0/825) (2/167) (1/903) (2/067) (2/531)0/962 0/946 0/942 0/963 0/954 0/938 0/943 0/968 (15,25)(0/604) (0/564) (0/602) (0/634) (1/558) (1/446) (1/512) (1/749)0/960 0/944 0/943 0/954 0/953 0/937 0/942 0/954 (25,25) 13(0/532) (0/502) (0/529) (0/536) (1/394) (1/307) (1/362) (1/439)0/957 0/947 0/946 0/964 0/952 0/943 0/946 0/970 (25,50)(0/434) (0/418) (0/433) (0/460) (1/071) (1/031) (1/053) (1/199)0/956 0/948 0/947 0/952 0/952 0/944 0/947 0/952 (50,50)(0/365) (0/354) (0/364) (0/367) (0/929) (0/901) (0/918) (0/941)0/954 0/949 0/947 0/950 0/952 0/945 0/947 0/950 (75,75)(0/295) (0/289) (0/294) (0/296) (0/744) (0/729) (0/738) (0/750)0/966 0/928 0/960 0/951 0/959 0/926 0/952 0/950 (10,15)(0/925) (0/802) (0/900) (0/870) (2/159) (1/839) (1/989) (2/111)0/958 0/938 0/947 0/957 0/954 0/936 0/947 0/957 (15,25)(0/706) (0/650) (0/697) (0/672) (1/512) (1/380) (1/508) (1/701)0/955 0/936 0/949 0/956 0/953 0/936 0/949 0/956 (25,25) 14(0/606) (0/573) (0/600) (0/588) (1/280) (1/203) (1/310) (1/392)0/954 0/942 0/954 0/962 0/952 0/940 0/951 0/960 (25,50)(0/512) (0/489) (0/501) (0/498) (1/034) (0/985) (1/030) (1/115)0/950 0/943 0/950 0/953 0/950 0/943 0/949 0/953 (50,50)(0/422) (0/411) (0/420) (0/416) (0/845) (0/821) (0/852) (0/876)0/951 0/944 0/949 0/951 0/950 0/944 0/950 0/951 (75,75)(0/343) (0/337) (0/342) (0/340) (0/677) (0/663) (0/680) (0/691)0/966 0/908 0/963 0/957 0/955 0/911 0/955 0/953 (10,15)(1/683) (1/378) (1/456) (1/567) (0/582) (0/468) (0/580) (0/579)0/960 0/926 0/945 0/965 0/953 0/926 0/940 0/945 (15,25)(1/253) (1/111) (1/233) (1/228) (0/425) (0/373) (0/394) (0/392)0/958 0/924 0/945 0/954 0/954 0/931 0/943 0/952 (25,25) 15(1/191) (1/063) (1/169) (1/124) (0/336) (0/306) (0/321) (0/334)0/957 0/939 0/950 0/952 0/953 0/937 0/951 0/955 (25,50)(0/872) (0/819) (0/835) (0/812) (0/300) (0/279) (0/275) (0/297)0/955 0/938 0/948 0/953 0/953 0/941 0/947 0/951 (50,50)(0/815) (0/770) (0/808) (0/793) (0/225) (0/215) (0/220) (0/224)0/954 0/941 0/949 0/953 0/952 0/944 0/949 0/952 (75,75)(0/658) (0/634) (0/654) (0/647) (0/180) (0/175) (0/177) (0/180)0/964 0/914 0/952 0/924 0/951 0/901 0/945 0/941 (10,15)(1/342) (0/960) (1/331) (1/254) (1/340) (0/987) (1/341) (1/339)0/953 0/904 0/947 0/917 0/962 0/913 0/935 0/933 (15,25)(0/998) (0/841) (0/983) (0/923) (0/564) (0/433) (0/461) (0/452)0/958 0/900 0/952 0/923 0/949 0/924 0/942 0/943 (25,25) 16(0/934) (0/786) (0/920) (0/864) (0/386) (0/347) (0/375) (0/389)0/955 0/928 0/943 0/918 0/944 0/927 0/938 0/924 (25,50)(0/697) (0/638) (0/692) (0/667) (0/350) (0/324) (0/335) (0/317)0/954 0/922 0/951 0/925 0/949 0/936 0/941 0/944 (50,50)(0/634) (0/580) (0/627) (0/609) (0/254) (0/241) (0/253) (0/256)0/952 0/931 0/945 0/929 0/949 0/939 0/943 0/945 (75,75)(0/510) (0/482) (0/508) (0/497) (0/202) (0/195) (0/201) (0/204)
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 184¢¤ø�Â � 16 ø 11 ,4 ,3 ý�û�ÂÏ À� ÷� õ ¢¤��õ ü¡Â� ¤¢ ¢��ø ßþ� � � .¢¤�¢ Û®�Ô��� Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� �µê�þÝ�Þã� ö���ÞÏ� ù¥�� Çª�� ñ�Þµ��ö� � � ÞÏ� ù¥� � �� Âð� .´¨� üÞ¨� Çª� � ñ�Þ µ�� ¥� Â µ Þ î ý¤�¢ü � ã õ �¤�¬�þ Âµú� ¢ÂØÜÞä ���� ßþ� ¤¢ Cpmk É¡�ª ø¢ Û®�Ô� ý�Â� ýÂµõ�¤�� ü÷�¢Âð¢�¡4 �ÂÏ À�÷�õ ¢¤��õ ü¡Â� ¤¢ �õ� ,¢¤�¢ �µê�þÝ�Þã� ö���ÞÏ� ù¥�� �� ´±Æ÷ ´��ì¤ Û��ì.´¨� 0/95 ¥� ÂµÞî ýÂµõ�¤�� ü÷�¢Âð¢�¡ ö���ÞÏ� ù¥�� Çª�� ñ�Þµ�� ¢¤ø�Â� ��÷�î ´¨� üµó�� �� ¯��Âõ 16 ø 11 ,4 ,3 ý�û�ÂÏ �î ´¨� üõ��ó� �µØ÷ ßþ� Âî£ø¢ ´±Æ÷ ý�Â� ýÂµõ�¤�� ü÷�¢Âð¢�¡ ö���ÞÏ� ù¥�� ß��»Þû .´¨� �îÂÞµõ�÷ À�þ�ÂêÂÑ÷ �� á�Þ¹õ ¤¢ .¢¤�¢ �µê�þÝ�Þã� ö���ÞÏ� ù¥�� À�÷�Þû ý¢ÂØÜÞä ,Cpmk É¡�ª¤¢ ø Âµú� ¢ÂØÜÞä ¢¤��õ ü¡Â� ¤¢ ýÂµõ�¤� � ü÷�¢Âð¢�¡ ö���ÞÏ� ù¥� � �î Àþ�üõ¸þ�µ÷ ø ¢¤�¢ �µê�þÝ�Þã� ö���ÞÏ� ù¥�� �� ´��ì¤ Û��ì �þ ø ���Èõ ¢ÂØÜÞä ¢¤��õ ü¡Â�ýÂ µÈ � � ¤� ± µ ä� ¥� ,´¨� �îÂÞ µ õ� ÷ À � þ�Â ê �î üµ ó�� ¤¢ ©ø¤ ø¢ ßþ� ¥� Û¬��.´¨� ¤�¢¤�¡Â�ù¥�À ÷� �� Þ � ý�Â � ø � û�ÂÏ üõ� Þ � ¤¢ ùÀª ��¬� ü ± ÷�¹ õ ö� � � Þ Ï� ù¥� � (3Ûì�À� ý�¤�¢ T 6= � ø T = �´ó�� ø¢ Âû ¤¢ ø ùÀª �µ êÂð ÂÑ ÷ ¤¢ ý�û� ÷�Þ ÷üÞî ö���ÞÏ� ù¥�� ñ�Ï ß�Ú÷��õ ©ø¤ ßþ� ¤¢ ßþ�Â���� ´¨� 0/95 Çª�� ñ�Þµ����¬� ü±÷�¹õ ö���ÞÏ� ù¥�� ��÷ ¢¤��õ ü¡Â� ¤¢ �µ±ó� .´¨� �û©ø¤ ÂÚþ¢ ¥� ÂµÈ���û©ø¤ ü¡Â� �� ´±Æ÷ ýÂµÞî ñ�Ï 0/95 Çª�� ñ�Þµ�� Ûì�À� �Ô� �� ùÀªý�ûù¥�� �î ü÷�õ¥ ñ�� ßþ� �� .Cpmk É¡�ª ø¢ ´±Æ÷ ¤¢ 5 ø 4 �ÂÏ À�÷�õ .¢¤�¢ñ�Þµ�� ¢¤ø�Â� �µê�þÝ�Þã� ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ,ùÀª ��¬� ü±÷�¹õ ö���ÞÏ�Â þ�¨ � � ùÀª ��¬� ü± ÷�¹õ ö� � �ÞÏ� ù¥� � ñ�Ï �ø�Ô � ,À ÷¤�¢ ü ÷�ÆØ þ Çª��ö���ÞÏ� ù¥�� Çª�� ñ�Þµ�� ,11 �ÂÏ ,¢¤�õ ×þ ¤¢ �ú�� .Àª��üõ ����÷ �û©ø¤��÷ �ÂÏ ßþ� ¤¢ �î ´¨� 0/94 Cpmk É¡�ª ø¢ ´±Æ÷ ý�Â� ùÀª ��¬� ü±÷�¹õÂÚþ¢ � � ´±Æ÷ Âµð¤� � Çª�� ñ�Þµ�� ý�¤�¢ ùÀª ��¬� ü± ÷�¹õ ö�� �ÞÏ� ù¥� �.´¨� �û©ø¤¢¤ø�Â � � � ý¥� � ÷ ùÀª ��¬� ü ± ÷�¹ õ ö� � � ÞÏ� ù¥� � ¤¢ �Ø � þ� � � ��� � � � (4ø¢ �� �Æþ�Öõ ¤¢ ©ø¤ ßþ� ¥� ù¢�Ôµ¨� ,Àª��üÞ÷ �ó¤�î ´÷�õ ©ø¤ ÕþÂÏ ¥� �ûíÀ��
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185 : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���.´¨� Â�´��¤ �µê�þÝ�Þã� ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ©ø¤Í¨�µõ ù�ðÀþ¢ ¥� üú��Èõ ¢ÂØÜÞä �û©ø¤ üõ�Þ� ,�÷�Þ÷ ù¥�À÷� Çþ��ê� �� (5.À÷¤�¢ ù¥�� ñ�Ïý¢Â�¤�î ñ�·õ 4ø ß� Í¨�� ùÀª ���¤� ý�ûù¢�¢ �ä�Þ¹õ ¥� (2013) í�ó ø ���î�»�÷�î : 1 ñ�·õ¢�� õ À � ó� � À � þ�Â ê ø¢ � � ¯� ± �¤� ¤¢ � ûù¢�¢ ß þ� .À ÷¢Â î ù¢� Ô µ ¨� (2003) Ù � ������õ�ó� �Üê .´¨� ö��þ�� ¤¢ üØ�÷øÂµØó� �÷�¡¤�î ×þ ¥� �����õ�ó� �Üê ùÀ�û¢Û�ØÈ�ü�ê ��Ê¿Èõ ¢øÀ� .À�îüõ ß��ã� �¤ �ûö� ��µóø ø �ûö¥�¡ ´�Ô�î ¥� üÞúõ Ç¿�ùÀª �µêÂð ÂÑ÷ ¤¢ USL = 530 ø LSL = 510 �¤�¬ �� ��µóø ý�Â� ��� ø ß�þ��À�þ�Âê ø¢ ¥� ��Àî Âû ¥� üþ�� 50 üê¢�Ê� �÷�Þ÷ ×þ .´¨� T = 520éÀû ¤�ÀÖõ øø ß�óø� ý�Â� (�x; s) ø ´¨� ùÀª �µêÂð Àª��üõ ñ�õÂ÷ âþ¥�� ý�¤�¢ �f±þÂÖ� �î À�ó��(522=168;3=009) ø (519=782;1=794) � � Â ��Â � °� �Â � � � À � þ�Â ê ß�õø¢.´¨� ùÀª �±¨�½õ Ĉpmk2 = 0=709 ø Ĉpmk1 = 1=822 ß��»Þû .´¨�3 ñøÀ� ¤¢ Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ýÀ¬¤¢ 95 ö���ÞÏ� ù¥��,ùÀª ��¬� ü±÷�¹õ ý�û©ø¤ ¥� ùÀõ� ´¨¢ �� ¸þ�µ ÷ §�¨� Â� .´¨� ùÀª ���¤�� � ´±Æ÷ ýÂµÈ�� ´�Ü ��ì ¥� 1 À� ó�� À�þ�Âê �µê� þÝ�Þã� ø ýÂµõ�¤� � ü÷�¢Âð¢�¡ý�Â� ö���ÞÏ� ù¥�� §�¨� Â� ü±÷�¹õ ©ø¤ ¤¢ �õ� .´¨� ¤�¢¤�¡Â� 2 À�ó�� À�þ�Âêö���ÞÏ� ù¥�� §�¨� Â� ø À÷¤�¢ Ýû À�÷�õ ý¢ÂØÜÞä À�ó�� À�þ�Âê ø¢ ,Cpmk1=Cpmk2.¢¤�¢ 2 À�ó�� À�þ�Âê �� ´±Æ÷ ýÂµÈ�� ´�Ü��ì 1 À�ó�� À�þ�Âê Cpmk1 � Cpmk2 ý�Â�üÞî ùÀª ��¬� ü±÷�¹õ ö���ÞÏ� ù¥�� ñ�Ï ´ê¤üõ ¤�Ñµ÷� �î ¤�Ïö�Þû ß��»Þû.´¨� �û©ø¤ Âþ�¨ ¥� ÂµÈ��¤¢ 2�ØþÂõ� ý��ó��Ø� ø ¢¤�À÷� µ¨� üÜõ �Æ¨�õ ¥� ñ�·õ ßþ� 1ý�ûù¢�¢ : 2 ñ�·õö�õ¥ .´¨� ùÀª �µêÂð ,¢¤�¢ ùÀúä Â� �¤ ���Ê½õ ýÀ���µÆ� �î À�þ�Âê ø¢ �� �Î��¤�Ö�ì¢ §�¨� Â� n2 = 8 ø n1 = 11 ý�û�÷�Þ÷ ù¥�À÷� � � À�þ�Âê ø¢ ¤¢ ýÀ���µÆ�1 http://www.itl.nist.gov/div898/handbook/pr
/se
tion3/pr
31.htm2 National Institute of Standards and Te
hnology, U.S. Department of Commer
e, NIST
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Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� ö���ÞÏ� ý�ûù¥�� : : : : : : : : : : : : : : : : : : : : : : : : : 186À�ó�� À�þ�Âê ø¢ ý�Â� Cpmk É¡�ª ø¢ Û®�Ô� ø ´±Æ÷ ý�Â� 0/95 ù¥�� :3 ñøÀ�1 ñ�·õ ¤¢©ø¤ACI GCI PBCI MACI(0/263 , 1/616) (1/803 , 3/624) (1/822 , 3/606) (1/813 , 3/648) ù¥�� ´±Æ÷1/353 1/821 1/783 1/835 ñ�Ï(0/132 , 2/090) (0/660 , 1/514) (0/705 ,1/570) (0/680 ,1/547) ù¥�� Û®�Ô�1/958 0/854 0/865 0/866 ñ�Ïs2 = 2=5386 ø s1 = 4=9082 ,�x2 = 32=2222 ,�x1 = 36=0909 ø �±¨�½õ�µêÂð ÂÑ÷ ¤¢ T = 34 ø USL = 45 ,LSL = 23 ß��»Þû .´¨� ùÀª Û¬��üþ�¤�î ø ´�Ü��ì À�þ�Âê ø¢ ¢�ªüõ �Ñ��õ 4 ñøÀ� ¤¢ �î ¤�Ïö�Þû .´¨� ùÀª�� ¯��Âõ °��Â� �� Û®�Ô� ø ´±Æ÷ ¤¢ ñ�Ï ßþÂµÞî ß��»Þû .À÷¤�¢ ü÷�ÆØþ.À�µÆû �µê�þÝ�Þã� ø ýÂµõ�¤�� ü÷�¢Âð¢�¡ ý�û©ø¤ø¢ ý�Â � Cpmk É¡�ª ø¢ Û®� Ô � ø ´±Æ ÷ ý�Â � 0/95 ö� � � Þ Ï� ù¥� � :4 ñøÀ�2 ñ�·õ ¤¢ À�þ�Âê©ø¤ACI GCI PBCI MACI(0/187 , 1/693) (0/201 , 1/292) (0/218 , 1/211) (0/214 , 1/476) ù¥�� ´±Æ÷1/506 1/091 0/993 1/262 ñ�Ï(-1/258 , 0/355) (-1/129 , 0/164) (-1/279 , 0/140) (-1/259 , 0/355) ù¥�� Û®�Ô�1/613 1/293 1/419 1/614 ñ�ÏýÂ�ð�¹�µ÷ ø ¶½�ø ´±Æ÷ ý�Â � ö� � �ÞÏ� ù¥� � Û�ØÈ� ý�Â � ùÀª ��¬� ü± ÷�¹õ ©ø¤ ,´þ�ú ÷ ¤¢��¹÷� ý�ûý¥�¨��±ª �� ���� �� �Âþ¥ .¢�ªüõ ��¬�� Cpmk É¡�ª ø¢ Û®�Ô�Çª�� ñ�Þµ�� ßþÂµÞî) ´¨� 0/95 Çª�� ñ�Þµ�� Ûì�À� ý�¤�¢ ©ø¤ ßþ� ,ùÀª©ø¤ ßþ� ¤¢ ñ�Ï Í¨�µõ ø (.´¨� ¢¤�õ ×þ ¤¢ ÍÖê Ýû ö� ø 0/94 ©ø¤ ßþ� ¤¢ß��»Þû .¢¤�¢ ýÂµõ�¤�� ü÷�¢Âð¢�¡ ø �µê�þÝ�Þã� ö���ÞÏ� ý�ûù¥�� �� ý����÷ �ø�Ô�ø �µê�þÝ�Þã� ©ø¤ ¥� Â�ù¢�¨ ¤��Æ� ,©ø¤ ßþ� ¥� ù¢�Ôµ¨� �� ö���ÞÏ� ù¥�� Û�ØÈ�¢ÂØÜÞä ùÀª ��¬� ü± ÷�¹õ ©ø¤ ßþ� Â � ùø�ä ø ´¨� ýÂµõ�¤� � ü ÷�¢Âð¢�¡
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187: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ö�¤�ØÞû ø ¤�¿µê� ���ù¢�Ôµ¨� ,Âõ� ßþ� Û�ó¢ Àþ�üõ ÂÑ÷ �� .¢¤�¢ T 6= � ø T = �´ó�� ø¢ Âû ¤¢ ü±¨��õ.Àª�� ùÀª ��¬� ü±÷�¹õ ö���ÞÏ� ù¥�� ¤¢ Ĉpmk Õ�ì¢ Å÷�þ¤�ø ¥�ÂØÈ� ø ÂþÀÖ�ùÀ÷¥¤� ��¢�ú�È�� �� �î �ó�Öõ �Âµ½õ ö�¤ø�¢ ¥� �¤ ü÷�¢¤Àì ø ÂØÈ� ñ�Þî ö�ðÀ�Æþ�÷.À÷¤�¢ ,À÷Àª �ó�Öõ ¢�±ú� ¶ä�� ¢�¡â��ÂõChan, L. K., Xiong, Z. and Zhang, D. (1990), On The Asymptoti
 Dis-tributions of Some Pro
ess Capability Indi
es, Communi
ations inStatisti
s-Theory and Methods, 19, 11-18.Chen, S. M. and Hsu, N. F. (1995), The Asymptoti
 Distribution of ThePro
ess Capability Index Cpmk , Communi
ation in Statisti
s-Theoryand Methods, 24, 1279-1291.Chen, J. P. and Tong, L. I. (2003), Bootstrap Con�den
e Interval ofThe Di�eren
e Between Two Pro
ess Capability Indi
es, InternationalJournal of Advan
ed Manufa
turing Te
hnology, 21, 249-256.Efron, B. (1981), Nonparametri
 Standard Errors and Con�den
e Inter-vals, Canadian Journal of Statisti
s, 9, 139-172.Efron, B. and Tibshirani, R. J. (1986), Bootstrap Methods for StandardErrors, Con�den
e Interval and Other Measures of Statisti
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y, Statisti
al S
ien
e, 1, 54-77.Ferguson, T. S. (1996), A Course in Large Sample Theory, Chapman andHall, London.
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