
ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 16ü�ø��� ´ÆØª  Â÷ �� ö� ¯�±�¤� ø üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡3ö�¤¢�¥ Â� üÞÈµ½õ �®Âõ�è ø 2ý¢���ßî¤ üþ�®¤ À�Þ½ó�À±ä ,1��Â�� �ÖþÀ¬ùÀ�Ø�´¨� ùÀª �þ�¤� üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡ ö���ä ´½� �Ñê�� ö�ÀÖê ´�¬�¡ �� ´±Æ÷ ýÂ�Ó�ã® ´�¬�¡ �ó�Öõ ßþ� ¤¢�� �¤ ´�¬�¡ ßþ� ¯�±�¤� �õ�¢� ¤¢ ,´¨� ùÀª üêÂãõ À�ª��üõ ´�¬�¡ ßþ� ý�¤�¢ �î ÂÞä ñ�Ï ý�ûâþ¥�� ¥� ýÀþÀ� §�î ø§�î ,�Ñê�� ö�ÀÖê ´�¬�¡ �� ÂÒ��µõ �î �÷�ðö�Þû .Ýþ�ù¢�¢¤�Âì ü¨¤Â� ¢¤�õ ü�ø��� ´ÆØª  Â÷ ý�¤�¢ üê¢�Ê� ý�ûÂ�çµõý�ûâþ¥�� ,üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡ �� ÂÒ��µõ §�î Ý�û¢üõ ö�È÷ ,¢�ªüõ Û¬�� ´��� ´ÆØª  Â÷ �� ÂÞä ñ�Ï ý�ûâþ¥���� ø ù¢Âî üêÂãõ �¤ �Ñê�� ö�ÀÖê ´�¬�¡ ý�¤�¢ ý�ûâþ¥�� üã��� �Âê �õ�¢� ¤¢ ß���Ýû .´¨� �ø��µõ ´ÆØª  Â÷�� ÂÞä ñ�Ï.Ý��îüõ ù¤�ª� Í±�Âõ ý�þ�Ìì ü¡Â�.ü�ø��� ´ÆØª  Â÷ ,üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡ ,�Ñê�� ö�ÀÖê ´�¬�¡ :ýÀ�Üî ý�ûù��ø62N05 :(MSC2000) üä�®�õ ýÀ��ù¢¤ø ´ÆØª  Â÷ ö¢�� ´��� Û�ó¢�� ,�µÆÆð ø �µ¨��� üê¢�Ê�¥� ,(LM)4 �Ñê�� ö�ÀÖ ê éøÂã õ ´�¬�¡ ¥� � ûö� ýøÂ � �,[1℄ ß¹þøÂ� .À÷¤�¢¤�¡Â� ¢�Þµä� ´�Ü��ì ¤¢ ü¬�¡ ´�Þû�üþ�Þ÷ âþ¥�� ý�Â� �¤ LM ´�¬�¡ [9℄ ´î¤�� ø [7℄ ´�¤�êÂÞä ñ�Ï ý�ûâþ¥�� ýÀ���µ¨¢ ¤¢ �¤ö� ÇÖ÷ ø ù¢�Þ÷ �ÂÎõ.À÷¢�Þ÷ ß��ã� �¤ö� �� ¯��Âõ ñ�Þµ�� ý�ûö�Âî ø À÷¢Âî ö���§�¨� Â � �¤ ü¨À�û ø üþ�Þ ÷ ý�ûâ þ¥� � [8℄ � µ î ø ¥� ± õ�� ðøÂ µ � Þ þ¢ ø �ø� Ø� .À ÷¢� Þ ÷ ý¥� ¨�Ê¿È õ LM ´�¬�¡ý�ûâþ¥�� ö���ä �� ñ�Þµ�� ý�ûâþ¥�� ¥� ýÀþÀ� §�î [2℄ñÀõ ý�Â� �¤ (ALM)5 üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡ ý�¤�¢.À÷¢Âî üêÂãõ À÷�ü�ø�� � ¤�µê¤ ý�¤�¢ �î üþ�ûùÀþÀ� ¼�½¬üÊ¿Èõ ñ�Þµ�� ý�ûâþ¥� � [3℄ Û�Ü¡ ø øÂµ �Þ þ¢ ø �ø�Ø��ø�Ø� .À÷¢�Þ÷ üêÂãõ À�µÆû ALM ´�¬�¡ ý�¤�¢ �î �¤

�õÀÖõ 1����¨¤ Û�±ì ¥� üã�±Ï ý�ûùÀþÀ� ¥� ý¤��Æ�¤¢ ö¢�� ý�ù¤ø¢ýÂõ� ýÀ�ª¤�¡ ´�ó�ãê ø üþ��û ø �� ��ì�Ô�� ,ü¨��ªß�õ¥�î �ûÂð��� À�÷�õ üþ�û��î ¥� ý¤��Æ� .´¨� ùÀª �µêÂþÁ�ý�ûâþ¥�� �ãó�Îõ ��÷ À�µÆû ü�ø��� üÎþ�Âª ý�¤�¢ üÖþÂÏ��¥� ,¢¥�¨üõ ÂþÁ��÷ ���µ�� �¤ ü�ø��� ´ÆØª  Â÷ �� ÂÞä ñ�Ï�ó�Æõ ßþ� �� ö�÷�¢¤�õ� ¥� ý¢�Àã� ���� Â�¡� �û¢ ø¢ ¤¢ ø¤ßþ�øÂµ�Þþ¢ ø �ø�Ø� �� ö���üõ �µ¨�¤ ßþ� ¤¢ .´¨� ùÀª é�Îãõâ���� ¥� ýÀ� üµó�� ö���ä�� �î üþ��ö� ¥� .¢�Þ÷ ù¤�ª� [2℄�ø��µõ ´ÆØª  Â÷ ,¢Âî ù¤�ª� ´��� â��� �� ö���üõ �ø��µõö���ä�� �±ì �î ´¨� ´��� ´ÆØª  Â÷ ö�Þû ýÀ� �¤�¬��¤�Âì �ãó�Îõ ¢¤�õ ÂÞä ñ�Ï ý�ûâþ¥�� ù¢��÷�¡ ¥� üÞúõ §�îý�ûÂ�çµõ ý�Â� °��Â��� ,ü¨À�û ø üþ�Þ÷ âþ¥�� ø¢ .À÷��µêÂðepram 113�yahoo:om ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ,ü®�þ¤ ��Üä ùÀØÈ÷�¢1rezaei�math:um:a:ir ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ,ü®�þ¤ ��Üä ùÀØÈ÷�¢2gmb1334�yahoo:om ÀúÈõ ü¨ø¢Âê ù�ÚÈ÷�¢ ,ü®�þ¤ ��Üä ùÀØÈ÷�¢3Lak of Memory4Almost Lak of Memory5



17 � (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ü�ø��� ´ÆØª  Â÷ �� ö� ¯�±�¤� ø üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡ö��� "´±·õ üÖ�Ö� ¯�Ö÷ ¥� ý��ó�±÷¢ ¤¢" ÍÖê ,"´±·õ üÖ�Ö�.À�îüõüó�Ú� â�� � � � X üê¢�Ê� Â�ç µõ ´ÆØª  Â÷ 3 ÓþÂã��¤�¬� � F (x) â þ¥� � â �� � ø f(x) (ñ� Þ µ �� �Â�) ñ� Þ µ ��.¢�ªüõ ÓþÂã� �(x) = f(x)1�F (x)ÂÞä ñ�Ï �þ ���� �õ�¢� À÷ø ¤ ö��� ý�Â� ý�ù¥�À÷� ´ÆØª  Â÷ý� û§�î �Î ��¤ ß þ� ¤¢ ø ´¨� ùÀ ÷¥Â � è ø ùÀ ÷¥ ��¢��� õ�î À÷�ùÀª ÓþÂã� ÂÞä ñ�Ï üê¢�Ê� ý�ûÂ�çµõ ¥� ü�ø�Ôµõ´ÆØª  Â÷ ,(CFR) 7´��� ´ÆØª  Â÷ ¥� À÷��¤�±ä ��ÀÞä´ÆØª  Â÷ ,(DFR) 9üóø�÷ ´ÆØª  Â÷ ,(IFR) 8ý¢�ã¬ÛØª üõ�Þ� ö�ø ´ÆØª  Â÷ ø ,(BT ) 10ÛØª üõ�Þ� ö�øý�ûÂ�çµõ ¥� ýÂÚþ¢ §�î �ó�Öõ ßþ� ¤¢ .(UBT ) 11§�Øãõ¤�Âì ü¨¤Â� ¢¤�õ (PFR) 12ü�ø��� ´ÆØª  Â÷ �� ÂÞä ñ�Ïý�û�Ôó�õ �þ �ûÝµÆ�¨ ¥� ü÷�ø�Âê ¢¤��õ �� ÛÞä ¤¢ .¢Â�ðüõÀ�÷�õ üþ�û��î �Þû .Ý�µÆû ����õ ü�ø��� ´ÆØª  Â÷ ý�¤�¢¤�Âì ü�ø��� À÷ø ¤ ×þ ¤¢ ý�½÷�� �ûö� ¢ÂØÜÞä �î �ûÂð���.¢�¢ ¤�Âì ùøÂð ßþ� ¤¢ ö���üõ �¤ ¢Â�ðüõ�Ñê�� ö�ÀÖê ´�¬�¡ ß�� ×þ��×þ ýÂÒ��� �î �÷�ðö�Þû§�î ß� � ¯� ± �¤� � � ÷ Â þ¥ � �Ìì ,¢¤�¢ ¢��ø CFR §�î ø.Àû¢üõ ö�È÷ �¤ CFR§�î ø ALM ý�ûâþ¥���ø��µõ ´ÆØª  Â÷ ý�¤�¢ X üÔ�õ�÷ üê¢�Ê� Â�çµõ 1 ��ÌìÂ� �¤ ALM ´�¬�¡ X Âð��ú��øÂð� ´¨�  � 0 �ø��� ù¤ø¢ ��.Àª�� �µª�¢ fan = n ;n � 1g �ó�±÷¢

×þ �îö� ý�Â � üê�î ø �¥� Íþ�Âª [4℄ øÀþ¤�ð ø øÂµ �Þ þ¢ øü�ø� � � ´ÆØª  Â ÷ ý�¤�¢ (NPP )6� µÆ þ�� ÷ ö�¨�� � À � þ�Â ê[5℄ ü÷�Î�ì ø üÜðøÂî ø �Øþ¤ ø øÂµ�Þþ¢ .À÷¢�Þ÷ �þ�¤� �¤ Àª��À÷¢Âî ¢¤ø�Â� �¤ ALM ´�¬�¡ ý�¤�¢ ý�ûâþ¥�� ý�ûÂµõ�¤��ý�ûâþ¥�� Âê ö�õ¥� ý�Â� �¤ üþ�Þ÷´¨¤¢ ´±Æ÷ ö�õ¥� øø ßþÂð ø øÂµ�Þþ¢ �õ�¢� ¤¢ .À÷¢�¢ ��¹÷� ALM ´�¬�¡ ý�¤�¢.À÷¢Âî Â�Ûõ�î �¤ ¤�îßþ� [6℄ ��ßµ¨� ø �Øþ¤Âþ¢�Öõ ¥� ý��ó�±÷¢ ý�Â� �ú�� ALM ´�¬�¡ �î üÎþ�Âª ß��±�ø üþ�Þ÷ Ýúõ âþ¥�� ø¢ �� üú��Èõ ¤�µ¡�¨ Àª�� ¤�ÂìÂ� üÖ�Ö�.Ýþ¥�¢Â�üõ ö� �Âª �� �î ,¢¤�¢ ü¨À�ûü�ø��� ´ÆØª  Â÷ 2.Ýþ¥�¢Â³� Âþ¥ Óþ¤�ã� �� �î ´¨� �¥� ¶��±õ �õ�¢� ¥� Û±ìö�À Ö ê ´ � ¬� ¡ ý�¤�¢ �¤ X ü ê¢� Ê � Â � ç µ õ 1 ÓþÂã�,b > 0 Âû ý�¥��� ù�ðÂû Ý�þ�ð (LM)�Ñê��P (X � x+ bjX � b) = P (X � x); x > 0: (1)�Ñê�� ö�ÀÖê ´�¬�¡ ý�¤�¢ �¤ X üê¢�Ê� Â�çµõ 2 ÓþÂã�´±·õ üÖ�Ö� Âþ¢�Öõ ¥� ý��ó�±÷¢ ù�ðÂû À�þ�ð (ALM) üã®�õ,�îý¤�Ï Àª�� �µª�¢ ¢��ø fan;n � 1gP (X � x+ anjX � an) = P (X � x); x > 0: (2)�Ñê�� ö�ÀÖ ê ´�¬�¡ ö�� �üõ �¤ ´�¬�¡ ßþ� ´Ö�Ö� ¤¢¯�Ö÷ ��Þ�" ý�� �� �¤ �Ñê�� ö�ÀÖê ´�¬�¡ �î À�õ�÷ üã®�õNon-stationary Poisson Proess6Constant Failure Rate7Inreasing Failure Rate8Dereasing Failure Rate9Bathtub Shape10Upside-down Bathtub Shape11Periodi Failure Rate12



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 18ý�ûÂ � ç µ õ ¥� Û Ö µÆ õ � ó� ± ÷¢ ø¢ fYng ø fXng À � � î Â ê,FY ø FX âþ¥�� â���� �� °��Â��� âþ¥��Ýû ø ÛÖµÆõ üê¢�Ê��ûö� °Æ�Â� �¤ Z ø N üê¢�Ê� ý�ûÂ�çµõ �¤�¬ßþ�¤¢ À�ª��Ý��îüõ ÓþÂã� Âþ¥ �¤�¬��N = minfnj Xn < Yn; n � 1g;Z = NXn=1min(Xn; Yn): (3)Û��ì ø ÓÜµ¿õ ÛÖµÆõ ��ãÎì ¥� �î Z ÂÞä ñ�Ï �� üÞµÆ�¨ ¤¢ø ÂÞä ñ�Ï ö���ä�� �¤ Yn ö���üõ ,´¨� ùÀª Û�ØÈ� Ëþ�ã�¤¢ ÝµÆ�¨ ßþ� ¤¢ ��n �ãÎì ù¢�Ôµ¨� ö�õ¥ �Àõ ö���ä�� �¤ Xn�ó�±÷¢ ø Z üê¢�Ê� Â�çµõ âþ¥�� ¯�±�¤� Âþ¥ ��Ìì .´êÂð ÂÑ÷.À�îüõ ö��� �¤ Yn ø Xn üê¢�Ê� ý�ûÂ�çµõYn âþ¥��Ýû ø ÛÖµÆõ üê¢�Ê� ý�ûÂ�çµõ �ó�±÷¢Âð� 3 ��Ììý�ûÂ�çµõ �ó�±÷¢ ø Z üê¢�Ê� Â�çµõ ,Àª�� ü¨À�û âþ¥�� ý�¤�¢ý�¤�¢ ��÷ �û Xn Âð��ú��øÂð� ,À�µÆû âþ¥��Ýû Xn üê¢�Ê�.À�ª�� ü¨À�û âþ¥��Â � ç µ õ ñ�Þ µ�� À ó�õ â �� � ¥� ù¢� Ô µ¨� � � ö�� �üõ �¤ � �Ìì ßþ�,ü�ãþ Z üê¢�Ê� Z(t) = 1Xk=0 tkP (Z = k)= P1k=0 P (Xn = k)tkP1�=k+1 P (Yn = �)1�P1k=0 P (Yn = k)tkP1�=k P (Xn = �)(4)ö�þ¢ ø øÂµ�Þþ¢ ø Û�Ü¡ �� ÂµÈ�� ������ ý�Â� .¢�Þ÷ ´���.À�þ�Þ÷ �ã��Âõ [10℄Ý�û��¿� ,Ý¨�Âõ ×þ ¥� ý¤�¢Â�ÝÜ�ê ý�Â� À��îÂê 1 ñ�·õÝ��î ù¢�Ôµ¨� À�îüõ ¤�î ýÂÏ�� �� �î üÜÞ� Û��ì ß��¤ø¢ ¥�Ý¨�Â õ .Àª� � Z À � ÷� õ ü ê¢�Ê � Â � ç µ õ Ý¨�Â õ �Àõ ñ�Ï øÂÞä ñ�Ï �� ýÂÏ�� ßþÀ�� �î ¢�ª ü÷��Ï ¤Àìö� ´¨� ßØÞõ

ø øÂµ�Þþ¢ ø �ø�Ø� �� ö���üõ ��Ìì ßþ� ��±�� ùÀû�Èõ ý�Â�.¢�Þ÷ �ã��Âõ [3℄ Û�Ü¡´�¬�¡ ø  > 0 �ÎÖ ÷ ¤¢ LM ´�¬�¡ ¯�± �¤� Â þ¥ � �Ìì.À�îüõ ö��� �¤ ALM�ÎÖ÷ ¤¢ LM ´�¬�¡ ý�¤�¢ X üê¢�Ê� Â�çµõ Âð� 2 ��Ìì, > 0´��� ¤�ÀÖõ ý�¥��� ü�ãþ ,Àª��  > 0P (X � x+ jX � ) = P (X � x); x > 0;fan = ng ü��Æ� �ó�±÷¢ Â� ALM ´�¬�¡ ý�¤�¢ Xù�ðö�.´¨� �ÎÖ÷ ¤¢ �¤ LM ´�¬�¡ X üê¢�Ê� Â�ç µõ ö�� ö�ûÂ �Å� ,¢¤�¢P (X � x)P (X � ) = P (X � x+ );�ÜÞ� ¥� x � 0 Âû ý�¥��� ýÂ��Â� ßþ�x = k; : : : ; x = 2 ; x = ¢�ªüõ �¹�µ÷ ��� ýø�Æ� ¥� ßþ�Â���� ´¨� ¤�ÂìÂ� ��÷P (X � k) = (P (X � ))k:¢�ªüõ ´��� �ÂÖµ¨� �� üêÂÏ ¥�P (X � n+ xjX � n) = P (X � x); n 2 N:ý�¤�¢ X üê¢�Ê� Â�ç µõ Âð� ,Ý þ¢�¢ ö�È÷ ´Ö�Ö� ¤¢ ü�ã þ¢¤�¢ ¢��ø fng ö�� ý��ó�±÷¢ ,Àª��  �ÎÖ÷ ¤¢ LM ´�¬�¡,x > 0Âû ý�¥��� �îP (X � n+ xjX � n) = P (X � x);.´¨� ALM ÓþÂã� ö�Þû ßþ� ø



19 � (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ü�ø��� ´ÆØª  Â÷ �� ö� ¯�±�¤� ø üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡(3) �Î ��¤ � � � � � Z üê¢�Ê � Â � ç µ õ À � � î Âê 5 ��Ììø ÛÖµÆõ üê¢�Ê� ý�ûÂ�çµõ �ó�± ÷¢ Âð� .Àª�� ùÀª ÓþÂã�¢Àä ý�¥��� ø ù¢�� (5) �Âê �� üó�Ú� ý�¤�¢ �ûXn âþ¥��Ýû,P (Yn = M) = 1 Ý�ª�� �µª�¢M ý¤��µ¡� ´�� � üã�±ÏÀ � û�� ¡ â þ¥� �Ý û Z = PNn=1min(Xn; Yn)ø � ûXn ù� ðö�.¢���Î��¤ �� ��� Z üÔ�õ�÷ üê¢�Ê� Â�çµõ ñ�Þµ�� Àó�õ â��� ö�ûÂ�´¨� Âþ¥ �¤�¬�� (4) Z(t) = P1k=0 P (Xn = k)tkP1�=k+1 P (Yn = �)1�P1k=0 P (Yn = k)tkP1�=k P (Xn = �) :ù�ðö� Àª�� b �ÎÖ÷ ¤¢ ùÀ�û�±� âþ¥�� ý�¤�¢ Yn Âð�P (Yn = y) = ( 0 y 6= b1 y = b�¤�¬ßþ�¤¢ ,Àª�� b � k + 1 ø k = 0;1; : : : Âð� ßþ�Â����1X�=k+1P (Yn = �) = P (Yn = b) = 1;ø ´¨�Pb�1k=0 P (Xn = k)tk �� ñ¢�ãõ  Z(t)ÂÆî �¤�¬ �ÁóÂÆî �Â¿õ ¤¢ ���È� ��1Xk=0P (Yn = k)tk 1X�=kP (Xn = �) = tb 1X�=bP (Xn = �);1� tbP1�=b P (Xn = �) �� Â��Â� ÂÆî �Â¿õ ´ó�� ßþ�¤¢ øâþ¥�� ý�¤�¢ Yn üê¢�Ê� Â�çµõ Âð� Ýþ¢�¢ ö�È÷ Å� .Àª��üõù�ðö� Àª�� b �ÎÖ÷ ¤¢ ùÀ�û�±� Z(t) = Pb�1k=0 P (X = k)tk1� tbP1�=b P (X = �) ; (6)ý�ûÂ�çµõ �ó�±÷¢ ñ�Þµ�� Àó�õ â��� Ý�û¢ ö�È÷ ´¨� üê�î ñ����÷ á�®�õ ßþ� ø À�µÆû (6) �Âê �� ø¢ Âû Z ø �ûXn üê¢�Ê�´¨� ùÀª üêÂãõ ��Ìì �¤�¬ ¤¢ �î �ûXn üó�Ú� �� ���� ��.¢¢Âðüõ Û¬�� üð¢�¨ ��

¥� üÈ¿� �ú�� ø �µêÂð ¤�Âì ù¢�Ôµ¨� ¢¤�õ Ûõ�î ¤�Ï�� ´���ßþÂ¡� ù¤�Þª �¤ N üê¢�Ê� Â�çµõ ø ¢�ª éÂÊõ Â¡� ýÂÏ��ü÷�õ¥ �Àõ Xi �îö� Âê �� ,Ý�õ�� � ù¢�Ôµ¨� ¢¤�õ ýÂÏ��ùÀª ý¤�¢Â �Ý Ü � ê ��i ýÂÏ� � ¥� ù¢� Ô µ¨� � � �î Àª� � Ý¨�Âõ ¥��Àõ ñ�Ï ¥� üä�Ï� º�û Âð� ´¨� üúþÀ� �¤�¬ßþ�¤¢ ,´¨�ø ÛÖµÆõ üê¢�Ê� ý�ûÂ�çµõXN ; : : : ; X1 Ý�ª�� �µª�À÷ Ý¨�ÂõÝþ¤�¢ ø ù¢�� âþ¥��ÝûZ = NXn=1min(Xn; Yn = ) = (N � 1)+XN ;ö� ¤¢ �îN = minfnj Xn < ; n � 1g:
ø øÂµ �Þ þ¢ ø �ø�Ø� �� ö�� �üõ ö� ��± �� ý�Â � �î Â þ¥ ��Ìì�µÆÆð ñ�Þµ�� ý�ûâþ¥�� üã��� �Âê ,¢�Þ÷ �ã��Âõ [3℄ Û�Ü¡.À�îüõ üêÂãõ üÜî ´ó��¤¢ �¤ LM ´�¬�¡ ý�¤�¢�ÎÖ ÷ ¤¢ LM ´�¬�¡ ý�¤�¢ X üê¢�Ê� Â � ç µ õ 4 ��ÌìÀª�� Âþ¥ �Âê �� ö� üó�Ú� Âð��ú��øÂð� ´¨�  > 0PX(n+ k) = �n(1� �)qk ;k = 0;1; : : : ; � 1 ; n = 0;1; : : : (5)ö� ¤¢ �î:� 2 (0;1); qk > 0; �1Xk=0 qk = 1:
(5) �Âê �� ý�ûâþ¥�� §�î �� ü¨À�û âþ¥�� ´¨� Âî£ ö�þ�ª�Âê ¤¢ qk = �k(1��)1�� ø � = � ö¢�¢ ¤�Âì �� �Âþ¥ .¢¤�¢ ÕÜã�.¢�ªüõ Û¬�� � Âµõ�¤�� �� ü¨À�û âþ¥�� ,(5)



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 20Àó�õ â��� üþ�µØþ ¥� ��ÜÎõ �¹�µ÷ �Áó ´¨�  Z(t) �� ñ¢�ãõ �î.¢¢Âðüõ Û¬�� ñ�Þµ�� �ÎÖ÷ ¤¢ LM ´�¬�¡ ý�¤�¢ Z üê¢�Ê� Â�çµõ 6 ��Ìì,¢Âî �þ�¹� Z = X + T �Âê �� �¤ö� ö��µ� Âð��ú��ø Âð� ´¨�T ø [0; ) ù� ð� �Ø � � � ÛÖ µÆõ üê¢�Ê� Â � ç µ õ X ö� ¤¢ �î.´¨� üÔ�õ�÷ ¼�½¬ Âþ¢�Öõ ýø¤ ü¨À�û âþ¥�� ý�¤�¢â þ¥� � ý�¤�¢ T üê¢�Ê � Â � ç µ õ 3 � �Ì ì ¤¢ � îö� Â ê � �ö�� �ü õ üð¢� ¨� � ,T � Ge(�) Àª� � � Â µ õ�¤� � � � ü¨À � û�¤� ¬� � â þ¥� � ß þ� Â µ õ�¤� � ý¤ø� µ È ð ¢¤ø�Â � ¢�¢ ö� È ÷.´¨� �̂ = Z�X+Z�X.Ýþ�ªüõ ¤ø�¢�þ �¢À¹õ�¤ (1) ñ�·õýø¤ ü¨À�û âþ¥�� ý�¤�¢ (N � 1) ñ�·õ ö� ¤¢ ´¨� üúþÀ�ö� ¤¢ �î ´¨� � ´�Öê�õ ñ�Þµ�� �� üÔ�õ�÷ ¼�½¬ Âþ¢�Öõ.¢�È÷ éÂÊõ Ûõ�î ¤�Ï�� ýÂÏ�� ×þ �î ´¨� ö� ñ�Þµ�� �ý�¤�¢ Z ø ù¢�� ¤�ÂìÂ� ñ�·õ ßþ� ¤¢ (6) ��Ìì Íþ�Âª ßþ�Â����Z ùÀª Âî£ ý� þ�Ìì � �� � � ø ´¨�  �ÎÖ ÷ ¤¢ LM ´�¬�¡.Àª��üõ ��÷ ALM ´�¬�¡ ý�¤�¢Õ�Ö½� ùÀ�þ�ø ýÂ�ð�¹�µ÷ 3ö� ¯�±�¤� ø üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡ ¢¤�õ ¤¢ ü��Ø÷.Àª �ÂÎõ ¤�µª�÷ ßþ� ¤¢ ¶½� áøÂª ö���ä�� ü��Â¡  Â÷ ���� ý�ûâþ¥�� ¤¢ ¢�Þµä� ´�Ü��ì ý�ûüðÄþø �î ´¨� Âî£ ö�þ�ª¢¤ø�Â� ø ÂÞä ùÀ÷�õüì�� ß�Ú÷��õ Û�±ì ¥� ü�ø��� ´ÆØª  Â÷¤�Âì ¶½±õ ßþ� �� ö�À�õ�ì�ä ���� ¢¤�õ À÷���üõ �ø��� ù¤ø¢ö�õ¥� �ÜÞ� ¥� ý¤�õ� ¯� ± � µ¨� ¶��±õ ö� Â � ùø�ä .¢Â � ð,�ûÂ µ õ�¤� � ¢¤ø�Â � ø ALM ´�¬�¡ ý�¤�¢ ý�ûâ þ¥� � Âê.Àª�� Õ�Ö½� ùÀ�þ� Â�Æõ �ÜÞ� ¥� À÷���üõ

Z � � � ûXn ø À ª� � M = 1 �� � � � Ì ì ¤¢ Â ð� 1 �¹�µ÷üê¢�Ê� ý�ûÂ�çµõ �ó�±÷¢ üó�Ú� â��� ù�ðö� ,À�ª�� âþ¥��Ýû.Àª��üõ (5) �Âê �� �µÆÆð ´ó�� ¤¢ XnZ = (N � 1) +XN ¢�ªüõ �¹�µ÷ ��ÌìÂê ¥� ö�ûÂ�´ � Ö ê� õ ñ� Þ µ ��� � ü ¨À � û â þ¥� � ý�¤�¢ N ö� � ø,À÷ÂÚþ¢×þ ¥� ÛÖµÆõ N ø XNø ´¨� 1 � � = P (X < )Ýþ¤�¢ Z(t) =  (N�1)(t) XN (t); üêÂÏ ¥� (N�1)(t) = E(t(N�1)) (7)= 1XN=1 t(N�1)(1� �)�N�1= 1XN=0 tN(1� �)(�)N= (1� �) 1XN=0(�t)N= 1� �1� �t ; ßþ�Â���� Z(t) = 1� �1� �t XN (t):ù�ðö� ,Àª�� (5) �Âê �� Xn üê¢�Ê� Â�çµõ üó�Ú� Âð� �µþ�ú÷¥� ´¨� �¤�±ä Xn ñ�Þµ�� Àó�õ â��� Xn(t) = E(tXn) = 1Xn=0 �1Xk=0�n(1� �)qktn+k= (1� �) �1Xk=0 qktk 1Xn=0(�t)n= 1� �1� �t �1Xk=0 qktk= 1� �1� �t XN (t);



21 � (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ü�ø��� ´ÆØª  Â÷ �� ö� ¯�±�¤� ø üã®�õ �Ñê�� ö�ÀÖê ´�¬�¡â��Âõ[1℄ Bruijn, N. G. (1966), On almost additive funtions. Collaqu. Math., 15:59-63.[2℄ Chukova, S. and Dimitrov, B. (1992), On distributions having the almost-lak-of-memory property.J. Appl. Prob., 29, 691-698.[3℄ Chukova, S., Dimitrov, B. and Khalil, Z. (1993), A haraterization of probability distributionssimilar to the exponential. The Canadian Journal of Statistis, Vol. 21, No. 3, 269-276.[4℄ Chukova, S., Dimitrov, B. and Garrido, J . (1993), Renewal non-homogeneous Poisson proessesgenerated by distribution with periodi failure rates. Stat. Prob. Lett., Vol. 7, No. 5, 19-25.[5℄ Dimitrov, B.N., Rykov, V.V., Krougly, Z.L. and Ghitany, M.E. (2003), On Properties andStatistial Estimation of ALM Distribution. Hawaii Int, Conf. Statistis and Related Fields, Honolulu.[6℄ Dimitrov, B.N., Green, D., Rykov, V.V. and Stanhev, P. (2003), On statistial hypothesistesting via simulation method. Inter. J. Information Theories and Appl., Vol. 10, 408-414.[7℄ Fortet, R. (1977), Elements of Probability Theory. New York: Gordon and Breah.[8℄ Galambos, J. and Kotz, S. (1978), Charaterizations of Probability Distributions: A uni�ed approahwith an emphasis on exponential and related models. Berlin Heidelberg, New York: Springer-Verlag.[9℄ Jurat, W. B. (1965), On Cauhy's funtional equation. Pro. Amer. Math. So., 16: 683-686.[10℄ Khalil, Z., Dimitrov, B. and Dion, J.P. (1991), A haraterization of the geometri distributionrelated to random sums. Comm. Statist. Stoh. Models, 7, 321-326.


