
55 � (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�¨�µÆÆð ©ø¤ �� ,ý¥�ê ��Àû�Èõ �� üê¢�Ê� ý�ûÀ�þ�Âê Û�Ü½�ý¥�¨�µÆÆð ©ø¤ �� ,ý¥�ê ��Àû�Èõ �� üê¢�Ê� ý�ûÀ�þ�Âê Û�Ü½�3ù¢¤øÂ� ß�Èê� ø 2ýÂû�Ï ¢�Þ½õ À�¨ ,1¤�Úõ�î ùÀ�ã¨ùÀ�Ø�ü�ãþ ö���ÞÏ� �Àä â±�õ ø¢ ¢��ø ¥� üª�÷ ´�ãÎì �Àä ö���üõ ,ý¥�ê üê¢�Ê� â���� ø ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ¥� ù¢�Ôµ¨� ��ý�ûÂ�çµõ Âþ¢�Öõ Ý�÷��µ÷ �î Ýþ�ªüõ øÂ�ø ¤ ü÷�õ¥ ,´�ãÎì �Àä á�÷ ßþ� �� ÛÞä ¤¢ .¢Âî ý¥�¨ñÀõ ø Ó�¬�� �¤ ��ú�� ø é¢�Ê�üê¢�Ê� Â�çµõ ��úÔõ §�¨� Â� ý¥�ê ��Àû�Èõ �� üê¢�Ê� ý�ûÀ�þ�Âê ,�ó�Öõ ßþ� ¤¢ .Ý��î ùÀû�Èõ ´ì¢ ø ´�ãÎì �� �¤ üê¢�Ê��û©Â�-� Â� ü�µ±õ ý¥�¨�µÆÆð ©ø¤ ¥� ,�¥� ��±¨�½õ ��¹÷� ý�Â� ,�µ¨�¤ ßþ� ¤¢ .¢Â�ðüõ ¤�Âì ü¨¤Â� ø ¶½� ¢¤�õ ý¥�ê.¢�ªüõ ù¢�Ôµ¨�,ý¥� ê ü ê¢� Ê � À � þ�Â ê ,ý¥� ê ñ� Þ µ �� â þ¥� � â �� � ,ý¥� ê ü ê¢� Ê � Â � ç µ õ ,ý¥� ê ü ê¢� Ê � â �� � :ýÀ � Ü î ý� ûù��ø.ý¥�¨�µÆÆð60G07, 94D05 :(MSC2000) üä�®�õ ýÀ��ù¢¤,ý¥� ê ü ê¢�Ê � ý� ûÀ � þ�Â ê ¥� ý¢Â �¤� î ö�� � ä� � ö�¤� Ø Þ ûý¢ø¤ø �î À÷¢�¢ ¤�Âì ü¨¤Â� ¢¤�õ �¤ ý�üØ�õ��þ¢ ý�ûÝµÆ�¨.℄6[ ´¨� ý¥�ê üê¢�Ê� À�þ�Âê �ûö�ý�ûÀ � þ�Â ê ø ý¥� ê ü ê¢�Ê � ý�ûÂ � ç µ õ � � ¯� �Â õ Ý � û� Ô õý�Â � ,ë� ê ö� ðÀ � Æ þ� ÷ Í ¨� � ùÀ ª � þ�¤� ý¥� ê ü ê¢� Ê �üÎ¡ Â�è ý�ûÝµÆ�¨ ¤¢ ¢���õ ´�ãÎì �Àä ýÀ���¤�¬ý�Â � �¤ ý¥�¨�µÆÆð��©ø¤ Â� � � ø Â ó� õ .´Æ� ÷ °¨� �õÛ�Ü½� ¤¢ �î À÷¢Âî �þ�¤� ý¥�ê üê¢�Ê� ý�ûÀ�þ�Âê ý¥�¨ñÀõ¢Â�¤�î À�µÆû ´�ãÎì �Àä ý�¤�¢ �î üÎ¡ Â�è ý�ûÝµÆ�¨¤¢ ��ãó�Îõ ßþÂ�ÀþÀ� ý�Â� À�÷���üõ ö�À�õ�ì�ä .℄7[ ¢¤�¢.À��î �ã��Âõ ℄13[ �� ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ¢¤�õü ê¢�Ê � À � þ�Â ê ,� ó� Ö õ ß þ� ¤¢) ý¥� ê ü ê¢�Ê � À � þ�Â ê ×þý¥�ê üê¢�Ê� ý�ûÂ�çµõ ¥� ý�ù¢�� ÷�¡ ,(ý¥�ê ��Àû�Èõ ���ä�Þ¹õ ×þ �� ÕÜãµõ t ø �÷�Þ÷ ý�Ìê �� w �î ´¨� ~X(w; t)

�õÀÖõ 1üÔ�î �¤�¬�� ¸þ�µ ÷ �ûö� ¤¢ �î üê¢�Ê� ý�ûÇþ�õ¥� ¤¢:Ý�µÆû øÂ�ø ¤ ��ú�� á�÷ ø¢ �� ,À÷�ªüõ ö��� (ü÷��¥ ý�ûù��ø)ý¥� ê üê¢�Ê� Â � ç µ õ .ö¢� � üê¢�Ê� ø (��ú ��) ö¢� � ý¥� êý�Â� ,ÂÚþ¢ ý�¨ ¥� .¢¤�¢ ¢Â�¤�î ¢¤��õ ßþ� ¤¢ �î ´¨� üõ�úÔõ,À÷�ªüõ ¤�ÂØ� ÓÜµ¿õ ��ãê¢ ¤¢ �î ý¥�ê üê¢�Ê� ý�ûùÀþÀ�.¢ø¤üõ ¤�î�� ý¥�ê üê¢�Ê� À�þ�Âê ��úÔõí�÷Âî�ø Í¨�� ¤� � ß� óø� ý�Â � ý¥�ê üê¢�Ê� Â�ç µõ ��úÔõüê¢�Ê� Â�çµõ ��úÔõ �ØÆó�¤ ø ý¤�� .℄5[ ø℄4[ Àª üêÂãõÂµÈ�� ý��±õ �î À÷¢�¢ �þ�¤� ýÀþÀ� ýÀ���¤�¬ �� �¤ ý¥�ê� þ�¤� � � Ù ÷�ø ø Ù ÷�� .℄11[ ´ êÂ ð ¤�Â ì ýÀ ã � �� ã ó� Î õ,ö� ¥� ù¢�Ôµ¨� �� ø ý¥�ê üê¢�Ê� Â�çµõ ¥� ýÂÚþ¢ ýÀ���¤�¬üØ�õ� � þ¢ ý�ûÝ µÆ �¨ ø ý¥� ê üê¢�Ê� ý�ûÀ � þ�Â ê ��úÔ õø ö� �¹Ú ÷� � ó .℄14[ ø℄15[ À ÷¢Â î üêÂ ã õ �¤ ý¥� ê üê¢�Ê�saeedeh:kamgar�gmail:
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ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 56¥� ù¢�Ôµ¨� �� ,ý¥�ê üê¢�Ê� ý�ûÀ�þ�Âê Û�Ü½� ø ý¥�¨ñÀõ��÷ ü÷�þ�� Ç¿� .À÷¢Âðüõ ß��±� ø ¤øÂõ ,ý¥�¨�µÆÆð ©ø¤«�Êµ¡� ùÀ�þ� ý�û¤�î ý�Â� üþ�û�þ¢�ú�È�� ø ýÂ�ð�¹�µ÷ ��¥� 10 ø 9,2 ý�ûñ�·õ �� �� ,�ûñ�·õ �î ´¨� ü�µÔð .¢¤�¢.´¨� �ó�Öõ ö�ðÀ�Æþ�÷ý¥�ê üê¢�Ê� ý�ûÂ�çµõ 2Çþ�õ¥� ×þ ßØÞõ ý�ûÀõ�Â � ��Þ� ý�ä�Þ¹õ 
 ,�õ�¢� ¤¢�� X ¥� ý¥�ê �ä�Þ¹õ ×þ ~X Âð� ,ß���Ýû .´¨� üê¢�Ê��ä�Þ¹õ �¤ X �f ��Î¬� ù�ðö� ,Àª� � � ~X(x) ´þ�Ìä â�� �ñ�Þµ�� ý�Ìê ×þ (
;A;P) Ý��îüõ­Âê .Ý�þ�ð ~X â�Âõ.Àª�� Rn ñ¤�� Â±� Âðö�È÷ B øý¥�ê üµª�Ú÷ ,
 ¥� ~X ý¥�ê üê¢�Ê� Â�çµõ ×þ 1 ÓþÂã�Â û ý�Â � � î üÞÆ ì � � ;´¨� 
�!F (Rn) �¤�¬� � ¤�À Ö õÝ�ª�� �µª�¢ � 2 [0;1℄f(w; x);x 2 X�(w)g 2 A � B�÷�ðßþ� X� : 
 �! P (Rn) ¤�ÀÖõ ý��ä�Þ¹õ â��� ö� ¤¢ �î¢�ªüõ ÓþÂã�X�(w) = fx 2 Rn;X(w)(x) � �g.´¨� Rn ¥� ý¥�ê ¢�Àä� �Þû �ä�Þ¹õ F (Rn) øÍ±�Âõ ý¥�ê ùÀû�Èõ ×þ �¤ ~x(w) = ~x �¤�¬�� ý¥�ê ¢Àä Âû.Ý�õ�÷üõ w 2 
 ��üÖ�Ö� üê¢�Ê� Â�çµõ ¥� ý�ùÀû�Èõ x À��î­Âê 2 ÓþÂã�Âû �� �î Àª�� ~X ý¥�ê üê¢�Ê� Â�çµõ ¥� ý�ùÀû�Èõ ~x ø ,XÝ�ª� � � µª�¢ w Àõ�Â � Âû ý�¥� � � ø À ÷Â � ðüõ ÕÜã � w Àõ�Â �.¢Â�ðüõ ¤�Âì ~X ¤¢ X Ý�þ�ð ù�ðö� ,x 2 Supp(~x)

×þ ~X(w; t) ,t ´�� � ¤�ÀÖ õ Âû ý�Â � .Àª� �üõ ¤�ÁðÅþÀ ÷�~X(w; t) ,�� Ü ã õ w Â û ý�Â � ø ,´¨� ý¥� ê ü ê¢�Ê � Â � ç µ õ.¢�ªüõ ùÀ�õ� ÷ ,�µê� þ ÕÖ½� ¤�ÀÖõ ×þ ,t ¥� üã�� � ö���ä��ß�õ¥ ùÂî ö¥� ¥�ð ��Â��ç� ö���õ üê¢�Ê� À�þ�Âê ,ñ�·õ ý�Â�üê¢�Ê� À�þ�Âê ßþ� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ �ó�¨ ü¨ ù¤ø¢ ×þ ¤¢��Àû�Èõ ø ´¨� ��ú�� ý�¤�¢ ,ýÂ�ðù¥�À÷� ¤¢ ´ì¢ �Àä Û�ó¢���ä�Þ¹õ ,ñ�·õ ßþ� ¤¢ .¢�ªüõ ö��� ü÷��¥ Âþ¢�Öõ �¤�¬�� ö�¥�ð ��Â��ç� ö���õ ~X(w; t) ø ÂÑ÷ ¢¤�õ ü÷�õ¥ ù¤ø¢ ,¤�ÁðÅþÀ÷�.¢�ªüõ ö��� ý¥�ê ¢Àä ×þ �� �î ,´¨� t ñ�¨ ¤¢ ö¥�üê¢�Ê� ý�ûÂ�çµõ âì�ø ¤¢ ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ßþ�Â����,À � ª� � Õ � ì¢ ¢�Àä� � îö� ý�� � � � ûö� Â þ¢� Ö õ � î À � µÆû�f �ÀÞä ,Õ�ì¢� ÷ ý�û´�Þî ßþ� .À� µÆû Õ�ì¢� ÷ ý�û´�Þî([0;1℄ � � R ¥� «�¡ üã ��� � ü� ã þ) ý¥� ê ¢�Àä� �¤�¬� �ý¥�ê ý�û�ä�Þ¹õ �þÂÑ÷ �� üþ��ª� ý�Â� .À÷�ªüõ ý¥�¨ñÀõ℄3[ ø [1℄ �� ý¥�ê üê¢�Ê� ý�ûÂ�çµõ üÜî ¤øÂõ ý�Â� ø ℄2[ ��.À��î �ã��Âõâ���� ø ý¥�ê üê¢�Ê� ý�û¤�¢Â� üêÂãõ �� ´Æ¿÷ ,�ó�Öõ ßþ� ¤¢�¤ ý¥�ê üê¢�Ê� ý�ûÀ�þ�Âê Å³¨ .Ýþ¥�¢Â�üõ ý¥�ê üê¢�Ê�.Ý��îüõ ü¨¤Â� ý¥�ê üê¢�Ê� â���� ¥� ü¬�¡ ´ó�� ö���ä��¥� ,ý¥�ê üê¢�Ê� ý�ûÀ�þ�Âê �� ¯��Âõ ��±¨�½õ ��¹÷� ý�Â�¼þÂÈ� ��÷ �¤ ©ø¤ ßþ� �î ¢�ªüõ ù¢�Ôµ¨� ý¥�¨�µÆÆð ©ø¤ý�ûÀ�þ�Âê �� ý¢ÂØþø ¤ ß��� ,�î ¢�ªüõ ö�È÷ ÂÏ�¡ .Ý��îüõý�ûýÂ¨ ý¥�¨ñÀõ ¤¢ ,ý¥�¨�µÆÆð ©ø¤ ø ý¥�ê üê¢�Ê�� î ùÀ � þ� ý�ûÇ¿� °ó�Î õ .¢¤�¢ ¢Â �¤� î � � ÷ ý¥� ê ü ÷� õ¥ßþøÀ� �¤�¬ ßþÀ� ,´¨� ℄9[ ,℄8[ ,℄7[ â��Âõ Â� ü�µ±õ �f�ÀÞäø üê¢�Ê� Â�çµõ Ý�û�Ôõ Â� ý¤øÂõ �ø¢ Ç¿� ¤¢ .´¨� ùÀªÂ� ý¤øÂõ ��¨ Ç¿� ¤¢ ø ý¥�ê ñ�Þµ�� üó�Ú� ø âþ¥�� â������ «�Êµ¡� �¤�ú� Ç¿� .¢�ªüõ ��¹÷� ý¥�ê üê¢�Ê� â����,Ý¹�� Ç¿� ¤¢ .¢¤�¢ ý¥�ê ¢�Àä� ý¥�¨�µÆÆð ©ø¤ ¼þÂÈ�



57 � (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ ý¥�¨�µÆÆð ©ø¤ �� ,ý¥�ê ��Àû�Èõ �� üê¢�Ê� ý�ûÀ�þ�Âê Û�Ü½�§� ¨�Â � , ~F (x) ý¥� ê ñ� Þ µ �� â þ¥� � â �� � 4 ÓþÂã�¢�ªüõ ÓþÂã� Âþ¥ �¤�¬�� ö� ý�û©Â�-�F (~s; x) = f(F�(x); �(F�(x))) ;F�(x) = [Fmin;�(x);Fmax;�(x)℄;�(F�(x)) = �;8� 2 (0;1)g (1)ö� ¤¢ �îFmin;�(x) = inffF (s; x)js 2 s�g;Fmax;�(x) = supfF (s; x)js 2 s�g.´¨� ~s ý¥�ê Âµõ�¤�� ©Â�-� ,s� ë�ê �Î��¤ ¤¢ �î ¢�ª ����§� ¨�Â � , ~f(x) ý¥� ê ñ� Þ µ �� ü ó� Ú � â �� � ß � � �Ý û¢�ªüõ ÓþÂã� Âþ¥ �¤�¬�� ö� ý�û©Â�-�f(~s; x) = f(f�(x); �(f�(x))) ;f�(x) = [fmin;�(x); fmax;�(x)℄;�(f�(x)) = �;8� 2 (0;1)g (2)ö� ¤¢ �îfmin;�(x) = infff(s; x)js 2 s�g;fmax;�(x) = supff(s; x)js 2 s�g.´¨� ~s ý¥�ê Âµõ�¤�� ©Â� �� ,s� ë�ê �Î��¤ ¤¢ �î ¢�ª ����¤¢ .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ~X ý¥�ê üê¢�Ê� Â�çµõ ℄9[ 2 ñ�·õâ��� ø ý¥�ê ñ�Þµ�� üó�Ú� â��� ¥� ¼Î¨ À�� ¤�¢�Þ÷ ,1 ÛØªß�Ú÷��õ �� ,ñ�õÂ÷ ý¥�ê üê¢�Ê� Â�çµõ ×þ ý¥�ê ñ�Þµ�� âþ¥��.´¨� ùÀª Ý¨¤ �.ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ üØ�÷øÂµØó� �ãÎì �� ¯��Âõ ñ�·õ 3 ñ�·õö¢� µ ê� ¤� î ¥� ö� õ¥ = X â�Â õ üê¢�Ê � Â � ç µ õ À � � î ­Âê´�ã±� � ��Üãõ Âµõ�¤�� �� üþ�Þ÷ âþ¥�� ¥� ,üØ�÷øÂµØó� �ãÎì

�µª�¢ ¤�Âì ~X ¤¢ �î X üÖ�Ö� üê¢�Ê� Â�çµõ Âû 3 ÓþÂã�×þ ,À �ª� � X â�Â õ �ä�Þ¹õ ý�Ìä� ö� Â þ¢� Ö õ ø Àª� �ý�Â� �¤ Âþ¥ ñ�·õ .¢�ªüõ ùÀ�õ�÷ ~X ý�Â� â�Âõ üê¢�Ê� Â�çµõ.Ý��îüõ ö��� ,ë�ê Óþ¤�ã� öÀª Â�¼®�øüØ�÷øÂµØó� �ãÎì ×þ ö¢�µê� ¤�î ¥� ö�õ¥ Ý�û��¡üõ 1 ñ�·õ� � üØ � ÷øÂ µ Ø ó� � ãÎ ì � îß þ� � � ��� � � � .Ý � � î ü¨¤Â � �¤ö¢� µ ê� ¤� î ¥� ö� õ¥ ´¨� ßØÞ õ ,À µ ê�ü õ ¤� î ¥� ö� õ¥ ¤øÂ õ.¢� ª ©¤�� ð ý¥� ê ¢À ä × þ � � ø ü ÷� �¥ �¤� ¬� � � ã Î ìü·Ü ·õ ý¥�ê ¢�Àä� �¤�¬�� �Ï��Âõ ��Àû�Èõ À��î ­Âê� � ÂÔ¬ �f¢øÀ� ý¥�ê ¤�ÀÖõ � þ ø (i;1;1)T ; i = 1;2;3; :::�÷�Þ÷ ý�Ìê ñ�·õ ßþ� ¤¢ .À�ª�� �(x) = 1� x´þ�Ìä â���(üØþÂµØ ó� �ãÎì ö¢�µ ê� ¤�î ¥� ö�õ¥) ~X .´¨� [0;1) ù¥� ��¤ (...,× þ �f¢øÀ� ,Â Ô¬ �f¢øÀ�) ý¥� ê Â þ¢� Ö õ � î Àª� �ü õüê¢�Ê � Â � ç µ õ , ~X ý�Â � â�Â õ üê¢�Ê � Â � ç µ õ .¢Â þÁ �üõüØþÂµØ ó� �ãÎì ×þ ö¢�µ ê� ¤�î ¥� ö�õ¥= X ¤�ÀÖõ üÖ�Ö�â�Âõ �ä�Þ¹õ ø À�µÆû Õ�ì¢ Âþ¢�Öõ ö� ��Àû�Èõ �î Àª��üõ.Àª��üõ X= [0;1)ñ�Þµ�� âþ¥�� â��� ×þ ~X ý¥�ê üê¢�Ê� Â�çµõ Âû ý�Â� ö���üõý�ûÂ�ç µõ ¥� üØþ Xj À��î ­Âê .¢Âî ÓþÂã � ~F (x) ý¥�êXj ñ�Þµ�� âþ¥�� â��� Fj(x) ø , ~X ý�Â� ßØÞõ â�Âõ üê¢�Ê�×þ �¤�¬�� ~F (x) ý¥�ê ñ�Þ µ�� â þ¥� � â �� � ù� ðö� .Àª� �¥� .¢�ªüõ ÓþÂã� Fj(x) Âþ¢�Öõ �ä�Þ¹õ Â� ý¥�ê �ä�Þ¹õâþ¥�� â��� ßµêÂð ÂÑ÷ ¤¢ �� ø [9℄ ¢ÂØþø ¤ §�¨� Â� ,ÂÚþ¢ ý�¨,ý¥�ê Âµõ�¤�� ×þ ñ�Þµ�� âþ¥�� â��� ö���ä�� ý¥�ê ñ�Þµ��üÖ�Ö� üã��� ö���ä�� �¤ ~F (x) ý¥�ê ñ�Þµ�� âþ¥�� â��� ö���üõ~F (x) = F (~s; x) �¤�¬�� ~s ý¥�ê ý�ûÂµõ�¤�� ¤�¢Â� ¥� ¤�ÀÖõ.¢�Þ÷ ÓþÂã�



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 58Ýþ¤�¢ �= 1 ý�¥� �� ,ß���ÝûFmin;�=1(x) = inffF (s; x)js 2 s�)g= inffF (s; x)js 2 fxgg= F (x) = 1� e��x.F�=1(x) = f1� e��xg ßþ�Â����Ýþ¤�¢ �= 0 ý�¥��� ��÷Fmin;�=0(x) = inffF (s; x)js 2 (x� 1; x+ 1)g= inff1� e��(x�1);1� e��(x+1)g= 1� e��(x�1)Fmax;�=0(x) = supfF (s; x)js 2 (x� 1; x+ 1)g= supf1� e��(x�1);1� e��(x+1)g= 1� e��(x+1).F�=0(x) = [1� e��(x�1);1� e��(x+1)℄ ßþ�Â����F (~s; x) ý�Â� ùÀõ� ´¨¢�� ý�û©Â�-� �� ���� �� ,��¹÷� Â¨,ñ�·õ ¤�Ï�� .¢¤ø� ´¨¢�� �¤ ~F (X) ö���üõ 4 ÓþÂã� Õ±Ï øÂ��Â� 1 ö���ÞÏ� �� x = 2 �ÎÖ÷ ¤¢ ñ�Þµ�� âþ¥�� â��� ¤�ÀÖõ¤¢ ñ�Þµ�� üó�Ú� â��� ¤�ÀÖõ ß���Ýû .Àª��üõ 1 � e�2�.Àª��üõ �e�2� Â��Â� 1 ö���ÞÏ� �� x = 2 �ÎÖ÷

ñ�Þ µ�� â þ¥� � â �� � ý�¤�¢ X üê¢�Ê� Â � ç µ õ ßþ�Â �� � � .À �îñ� Þ µ �� â þ¥� � â �� � Ý � û�� ¡ü õ .´¨� F (x) = 1 � e��x×þ ~F (X) � îß þ� � � � �� � � � .Ý þ¤ø� ´¨¢� � �¤ ~X ý¥� êÂ µ õ�¤� � ×þ ¥� ö�� �üõ ö� �±¨�½õ ý�Â � ´¨� ý¥� ê ´�Þîâ þ¥� � â �� � ö�� � ä� � �¤ ~F (X) ø ¢Â î ù¢� Ô µ ¨� ~s À � ÷� õ ý¥� ê� � ñ� · õ ß þ� ¤¢ .¢Â î Â � ± ã � ý¥� ê Â µ õ�¤� � ß þ� ¤�ÀÖ õ üÖ � Ö�¢Àä ×þ � � ÷ �¤ ~s Â µ õ�¤� � , ~X Â þ¢� Ö õ ö¢� � ü · Ü · õ � � ��� ��¤�¬�� ö� ý�û©Â��� �î ÝþÂ�ðüõ ÂÑ÷ ¤¢ ü·Ü·õ ý¥�ê.Àª��üõ s� = (x� (1� �); x + (1� �))Ýþ¤�¢ �= 0=2 ý�¥��� (1) �Î��¤ Õ±ÏFmin;�=0=2(x) = inffF (s; x)js 2 (x� 0=8; x+ 0=8)g= inff1� e��(x�0=8);1� e��(x+0=8)g= 1� e��(x�0=8)Fmax;�=0=2(x) = supfF (s; x)js 2 (x� 0=8; x+ 0=8)g= supf1� e��(x�0=8);1� e��(x+0=8)g= 1� e��(x+0=8).F�=0=2(x) = [1 � e��(x�0=8);1 � e��(x+0=8)℄ ßþ�Â����0=2 ù¥�À ÷� � � � î ´¨� ü�ã õ ß þÀ � ù¥� � ß þ� � î À � � î ´ì¢�Ü¬�ê ¤¢ x �ÎÖ÷ ¤¢ ý¥�ê âþ¥�� â��� ¤�ÀÖõ �î Ýþ¤�¢ ö���ÞÏ�.¢¤�¢ ¤�Âì [1� e��(x�0=8);1� e��(x+0=8)℄

. ~X ý¥�ê üê¢�Ê� Â�çµõ ý¥�ê ñ�Þµ�� âþ¥�� â��� ø ý¥�ê ñ�Þµ�� üó�Ú� â��� .1 ÛØª
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.3 ñ�·õ ¤¢ ~x2(t) ø ~x1(t) ý¥�ê ��Àû�Èõ .2 ÛØªü ê¢�Ê � â �� � ¥� ý�ùÀ û� È õ x(t) À � � î ­Â ê 6 ÓþÂã�ý¥�ê üê¢�Ê� â��� ¥� ý�ùÀû�Èõ ~x(t) ø X(t) ¤�ÀÖõ üÖ�Ö��µª�¢ ø À÷Â�ðüõ ÕÜã� w Àõ�È�� Âû �� �î À�ª�� ~X(t) ¤�ÀÖõ~x(t) ¤¢ x(t) Ý�þ�ð ù�ðö� ,x(t) 2 Supp(~x(t)jt 2 T ) Ý�ª��.¢Â�ðüõ ¤�Âì¤¢ w 2 
 j t 2 T Àõ�È�� Âû ý�¥� �� x(t) Âð� 7 ÓþÂã�üê¢�Ê� â��� ×þ x(t) §�¨� Â� X(t) ù�ðö� .¢Â�ð ¤�Âì ~x(t).¢�ªüõ ùÀ�õ�÷ ~X(t) ý¥�ê üê¢�Ê� â��� ý�Â� â�Âõx = �1=5 ùÀ û�È õ .À þÂ � Ú � ÂÑ ÷ ¤¢ �¤ 4 ñ� · õ 5 ñ�·õ¤¢ ¢Â � ðü õ ¤�Â ì ~x1 ý¥� ê ùÀ û�È õ ¤¢ ti�1; ti; ti+1 ý�¥� � �� �ß þ� ¤¢ .¢Â � ðü Þ ÷ ¤�Â ì ~x2 ¤¢ x = 5 ùÀ û� È õ � îü ó� �¤¢ À�ª��üõ ~X(t) ý�Â� â�Âõ üê¢�Ê� â��� ø¢ X1(t); X2(t)Àª��üÞ÷ ~X(t) ý�Â� â�Âõ üê¢�Ê� â��� X3(t) �îüó��X1(t) = � �1 w = T3 w = HX2(t) = � �0=5 w = T2=3 w = HX3(t) = � �1=5 w = T5 w = H

ý¥�ê üê¢�Ê� â���� 3T � 
 ý�Ìê ýø¤ �î ´¨� üã �� � ~X ý¥� ê üê¢�Ê� â �� �ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ,â��� Âþ¢�Öõ ö� ¤¢ ø ¢�ªüõ ÓþÂã�,ßØÞõ üê¢�Ê� ý�û�÷�Þ÷ �Þû ý�Ìê 
 À��î­Âê .À�µÆû.Àª�� �ûÂµõ�¤�� ý�Ìê ��÷ T � Rm øý��ä�Þ¹õ ~X(t) ¤�ÀÖõ ý¥�ê üê¢�Ê� â��� ×þ 5 ÓþÂã�ü�ãþ .´¨� T Âµõ�¤�� ý�Ìê �� ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ¥�~X(t) = f ~Xt = ~X(t) 8t j t 2 Tg (3)�� �î ´¨� ý�ùÀû�Èõ ~x(t) ¤�ÀÖõ ý¥�ê â��� ×þ 1 �µØ÷¤�ÀÖõ ~x(t) ,âì�ø ¤¢ .¢Â�ðüõ ÕÜã� w 2 
 j t 2 T Àõ�È�� Âû.´¨� ~X(t) ý�µê�þ ÕÖ½�üþ�ú÷ �Ü�Âõ ¥� ti�1; ti; ti+1 ¤ø¢ �¨ ¤¢ ü�Øþ¥� � 4 ñ�·õø� ,¢Â� Âû �� .À�îüõ ´îÂª (T ) Í¡ �þ (H) Â�ª ý¥�� ×þ¤�ÀÖõ ´¡�� Âû � � ø ¢Â�üõ "(ö�õ�� ¤��û ) 3 �f ± þÂÖ �' ¤�ÀÖõßþ� ö¢�� ü±þÂÖ� .Àû¢üõ ´¨¢ ¥� "(ö�õ�� ¤��û) 1 �f ±þÂÖ�'Àþ��ä ,ùÀ÷Â� ùÄþø ù�þ�� Â� ùø�ä �î ´¨� Û�ó¢ ßþÀ� Âþ¢�ÖõùÀª �µêÂð ÂÑ÷ ¤¢ ýø ý�Â� ´¨� ßØÞõ �� ÷ ýÂÚþ¢ ü±÷����ßþ� ¤¢ .¢�Þ÷ ýÂ�ðù¥�À÷� ö���üÞ÷ �¤ ö� Õ�ì¢ ¤�ÀÖõ �î Àª���¤�¬�� ü�ãþ ,Àª�� ¤�ÀÖõ ý¥�ê Àþ�� °¨��õ üê¢�Ê� â���À��î ­Âê .Àª�� ~X(t) : fT;Hg � fti�1; ti; ti+1g!F (R)�¤�¬� � ü · Ü · õ ý¥� ê ¢À ä × þ ~X(t) Â þ¢� Ö õ ¥� ��À î Â û�f · õ .À � ª� � ~x2(t) = (�1;1;1)T ; ~x1(t) = (3;1;1)T(ö� õ� � ¤�� û) 3 �f ± þÂ Ö � i i ù� ðö� ¢� ª ùÀ ÷Â � ��ti ¤ø¢ ¤¢ Â ð�´ê� þ¤¢ ù� þ�� i i(~x(ti) = (3;1;1)T ý¥� ê ¢Àä �¤�¬� �)ö� È ÷ �¤ ~x2(t) ø ~x1(t) ý¥� ê ��À û� È õ 2 Û Ø ª .À � îü õ.Àû¢üõâ ��� � � � �¤ ý¥� ê ü ê¢�Ê � Â � ç µ õ � � ¯� �Â õ Óþ¤� ã � ö� � î�.Ý�û¢üõ Ý�Þã� ý¥�ê üê¢�Ê�



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 60°Æ� Â� ý¥�ê ¢Àä ×þ ý¥�¨�µÆÆð 4ö� ý�û©Â� -�,ý¥� ê ü ê¢� Ê � ý� ûÀ � þ�Â ê � � ¯� �Â õ �� ± ¨� ½ õ ý�Â �ý� � ± õ Â � ý¥� ê ¢�Àä� ý¥�¨�µÆÆð üä� ÷ �î ´¨� °¨� �õßþ� ¼þÂÈ� �� Ç¿� ßþ� ¤¢ .¢Â�ð �¤�¬ �ûö� ý�û©Â���.Ýþ¥�¢Â�üõ ©ø¤ö�� �ü õ �¤ ö� ©Â �-� ù� ðö� ,À ª� � ý¥� ê ¢À ä ×þ ~x Â ð�.´ª�÷ x� = [x�l; x�r℄ �¤�¬��.´¨� ¤�ÂìÂ� x� ý�û©Â�-� ý�Â� Âþ¥ Í��ø ¤x�i+1 � x�i 8�i; �i+1 ;0 � �i � �i+1 � 1 (4),� û©Â ��� ¥� ù¢� Ô µ ¨� � � ý¥� ê ¢�À ä� ý¥� ¨� µ Æ Æ ð ý�Â �ý�¥� � � [x�il; x�ir℄ ù¥� � ¢øÀ � §� ¨� Â � �x�ir ø �x�ilÂ þ¥ � Î ��¤ Õ ± Ï � < 1 ø i = 1; :::; n � 1; n + 1; :::;2n(´¨�û©Â�-� ¢�Àã� n) .¢�ªüõ ÓþÂã�x�il = x�i+1l ��x�il ; x�ir = x�i+1r +�x�ir (5)�¤ üÔ�õ�÷ Âþ¢�Öõ �x�ir ø �x�il ë�ê �Î��¤ Õ±Ï 3 �µØ÷.À÷ÂþÁ�üõø �x�nl ,´¨� �n = 1�î üÏ�Ö ÷ ü�ã þ i = n ´ó�� ý�Â �.À÷�ªüõ ÓþÂã� Âþ¥ �¤�¬�� �x�nrx�nl = min(x 2 R j �(x) = 1 ) ; �x�nl = x�nl (6)x�nr = max(x 2 R j �(x) = 1 ) ; x�nr = x�nl+ �x�nr(7).¢ÂþÁ�üõ �� ÷ �¤ üÔ�õ Âþ¢�Öõ �x�nl ,(6) �Î��¤ �� ���� � �r� �Þ÷ �¤ �x�ir ,l� �Þ÷ �¤ �x�il (6) ø (5),(4) Í��ø ¤ ¤¢×þ ý¥�¨�µÆÆð ¥� üó�·õ 3 ÛØª .À�õ�÷üõ �Üì �¤ x�nl ø.Àû¢üõ ö�È÷ �¤ n = 4 ý�¥��� ý¥�ê ¢Àä

ü ê¢�Ê � â �� � «��¡ ý�¤�¢ X(t) â�Â õ ü ê¢�Ê � â �� � Â ûâ��� ´Ôð ö��� üõ ßþ�Â���� .´¨� T Âµõ�¤�� ý�Ìê ¤¢ üÖ�Ö�üê¢�Ê� â ��� � �Þû ¥� ý¥� ê �ä�Þ¹õ ~X(t) ý¥�ê üê¢�Ê�.´¨� ~X(t) ¤¢ X(t) ßØÞõ â�Âõ�¤ � ¼Î¨ ¤¢ â�Â õ ü ê¢�Ê � â ��� � � ä� Þ¹ õ 8 ÓþÂã�Ý��îüõ ÓþÂã� Âþ¥ �¤�¬��X�(t) = fX(t) = Xj(t) j �(Xj(t)) � �g~s ý¥� ê Â µ õ�¤� � ¥� ù¢� Ô µ ¨� � � ø 1 � µ Ø ÷ � � � �� � � �ý�Ìê ¤¢ ý¥�ê üê¢�Ê� â��� ßþ�Â���� , ~X(t) = X(~s; t) :Ýþ¤�¢´¨� Âþ¥ �¤�¬�� ~s ý¥�ê ý�ûÂµõ�¤�� ùøÂðX(~s; t) = f(X(t) ; �(X(t)) j X(t) = X(s; t) ;�(X(t)) = �(s) 8 s 2 ~sgüê¢�Ê� ©Â � �� ý�û�ä�Þ¹õ ö�� �üõ ë� ê Í��ø ¤ Õ±ÏÛ�ØÈ� S� ö� ¤¢ �î ´ª�÷ Âþ¥ �¤�¬�� �¤ ~X(t) �� ¯��Âõ.´¨� ~s ¥� üþ�Ìê Âþ¥ ø � ¼Î¨ ¤¢ â�Âõ â���� ùÀ�û¢X�(t) = fX(s; t) 8s j s 2 S� ; � 2 (0;1℄g,t = � Ý � ª� � � µ ª�¢ � 2 T ö� õ¥ Â û ý�¥�� � Â ð� 2 �µØ÷¥� ü¬�¡ ´ó�� ö���ä�� ~X(�) ý¥�ê üê¢�Ê� À�þ�Âê ù�ðö��¤�¬�� �î Àþ�üõ ´¨¢�� ~X(t) ý¥�ê üê¢�Ê� â�� � ×þ´¨� Âþ¥ �Î��¤~X(�) = f ~X� = ~X(�) 8� j � 2 Tg
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.~x ý¥�ê ¢Àä .4 ÛØª
�¤�¬�� �î ý¥�ê ¢Àä À�� (Û®�Ô�) âÞ� 9 ÓþÂã�~z = ~r � ~s� ~t� ::: �þ ~z = ~r 	 ~s	 ~t	 :::¤�¢Â� ý�û�þ�¤¢ (Û®�Ô�) âÞ� ÕþÂÏ ¥� ,¢�ªüõ ù¢�¢ ö�È÷.¢�ªüõ ÓþÂã� Âþ¥ �Î��¤ Õ±Ï ,ý¥�ê ¢�Àä� �� ¯��Âõ ü÷�µ¨�zj = �rj ��sj ��tj � :::j = 1;2; :::; n � 1; n + 1; :::;2n ý�¥� � � �zj ö� ¤¢ � î.À�î ëÀ¬ �zj � 0 ¯Âª ¤¢ Àþ��ù¢� Ô µ¨� � � ~x ý¥�ê ¢Àä ¤¢ A ¤�ÀÖõ üÖ�Ö�ÅþÂ �� õ �Â®¥� ,¢�ªüõ ù¢�¢ ö�È÷ A � ~x = ~z �¤�¬�� �î � ÂðÛÞä ¥�~x ý¥�ê ¢Àä �� ¯��Âõ ü÷�µ¨ ¤�¢Â� ¤¢ AÅþÂ��õ �Â® ÕþÂÏ.¢�ªüõ ÓþÂã� Âþ¥ �Î��¤ Õ±Ï26664 a1;1 a1;2 : : : a1;2na2;1 a2;2 : : : a2;2n... ... . . . ...a2n;1 a2n;2 : : : a2n;2n 3777526664 �x1�x2...�x2n 37775 = 26664 �z1�z2...�z2n 37775j = 1;2; :::; n � 1; n + 1; :::;2n ý�¥� � � �zj ö� ¤¢ � î.À�î ëÀ¬ Âþ¥ ¯Âª ¤¢ Àþ���zj = aj;1�x1 + : : :+ aj;2n�x2n � 0

.ý¥�ê ¢Àä ×þ ý¥�¨�µÆÆð .3 ÛØª� � � î ´¨� ~x ý¥� ê ¢Àä ¥� ýÂÚ þ¢ ý¤�Á ð¢� Þ ÷ ,Â þ¥ �Î ��¤.¢�ªüõ ù¢�¢ ö�È÷ ü÷�µ¨ ÅþÂ��õ
lr~x = 2666666664 �x�1l�x�2l:::�x�2r�x�1r

3777777775 = 2666666664 �x1�x2:::�x2n�1�x2n
3777777775 (8)

´þ�Ìä â��� �� �¤ 3 �f¢øÀ� = ~x ü·Ü·õ ý¥�ê ¢Àä 6 ñ�·õ�~x(x) = 8<: 12 (x � 1) 1 < x � 3�15 (x� 8) 3 � x < 8,ý¥�¨�µÆÆð ©ø¤ ¥� ù¢�Ôµ¨� �� .(4 ÛØª) ÀþÂ�Ú� ÂÑ÷ ¤¢Âþ¥ �¤�¬�� n = 4 ý�¥��� �x�il ; �x�ir �µÆÆð Âþ¢�Öõ.Àþ�üõ ´¨¢��
~x = 266666666664

0=510=5301=252=51=25
377777777775x�4l = x�4r = �x�4 = 3 ö�� ñ�·õ ßþ� ¤¢ �î ¢�ª ����.�x�5 = x�4r � x�4l = 0 ßþ�Â����



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 62~X(�) = f ~X� ; � 2 ý¥� êüê¢�Ê� À � þ�Â ê ×þ 11 ÓþÂã�ý�ä�Þ¹õ ýø¤ ~X� ý¥�ê üê¢�Ê� ý�ûÂ�çµõ ¥� ý��þ�¢Âð Tg¤�ÁðÅþÀ÷� �ä�Þ¹õ ¤¢ � Âû ý�¥��� ü�ãþ .´¨� T ¤�ÁðÅþÀ÷�À�þ�Âê ×þ ��Àû�Èõ .´¨� ý¥�ê üê¢�Ê� Â�çµõ ×þ ~X� , Tý�û¢Àä ws 2 
 Àõ�È � � Â û ý�¥�� � ~X(�) ý¥� ê ü ê¢�Ê �.À�ª��üõ ~xs(ws; �) �¤�¬�� ý¥�ê�Xri(w; �) ø �Xli(w; �) ,10 ÓþÂã� Õ±Ï �î À��î ����,� ¼Î¨ Âû ¤¢ �Â þ¥ .À � µÆû � µÆ ±Þû üê¢�Ê� ý�ûÂ � ç µ õÉ¿Èõ ,ÂÚþ¢×þ �� ¯�±�¤� ¤¢ ø ö�õ¥Ýû Â�çµõ ø¢ ßþ� Âþ¢�ÖõÀ ÷�� �üõ �Xri(w; �) ø �Xli(w; �) Âû ÛÞä ¤¢ .À ÷�ªüõø f(�Xli ; �) ¤�ÀÖõ üÖ�Ö� ñ�Þµ�� üó�Ú� â��� � � Ü �¨ø� �.À÷�ªÉ¿Èõ f(�Xri ; �)��Â � � ç � ö�� � õ ü ê¢�Ê � À � þ�Â ê ~X(�) À � � î­Âê 8 ñ�·õ¤¢ ö� ß�Ú÷��õ �� ´±Æ÷ ü¨�Þ� üþ��ø¢ ù¤�µ¨ ×þ ¤�÷ �Àª�î Àª�� � = �1; �2; ::: ý�µÆÆð ý�ûö�õ¥ ¤¢ ¢¤�À÷�µ¨� ÝµÆ�¨�î ¢�Þ÷ ­Âê ö���üõ .À÷�ªüõ ©¤��ð ý¥�ê ¢�Àä� �¤�¬��ß�Ú÷��õ �� ´±Æ÷ ü¨�Þ� üþ��ø¢ ù¤�µ¨ ¤�÷ �Àª ��Â��ç� ö���õ� î ´¨� ~X� ý¥� ê ü ê¢�Ê � Â � ç µ õ × þ � ö� õ¥ Â û ¤¢ ö��Xi(w; �) ; i = 1;2; :::;2n ü�ãþ ,ö� üê¢�Ê� ý�û�Þ÷Â�çµõ ¤�¢�Þ÷ 5 ÛØª .À�ª��üõ (0;1) ´¡���Øþ âþ¥�� ý�¤�¢.Àû¢üõ ö�È÷ �¤ö� ý�û�Þ÷ ø ~X� ý¥�ê üê¢�Ê�
.8 ñ�·õ ¤¢ ~X� ý¥�ê üê¢�Ê� Â�çµõ .5 ÛØªüþ�¨��ª ý�Â� ,üó�Þãõ ´ó�� ¤¢ üê¢�Ê� ý�ûÀ�þ�Âê À�÷�Þû×þ �ø¢ ø ñø� �± �Âõ ý�û¤ø�µÈð ý¥�ê üê¢�Ê� À�þ�Âê ×þ

ø ~x = (3;5;1=4;1=5) ý��Ö÷¥ø£ ý¥�ê ¢Àä ø¢ 7 ñ�·õßþ� Û®�Ô� ø âÞ� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ~y = (�1;0;2;0=8).Àª��üõ Âþ¥ �¤�¬�� ý¥�¨�µÆÆð ©ø¤ �� ý¥�ê ¢Àä ø¢~z = ~x� ~y = 2664 1=4321=5 3775� 2664 2�110=8 3775 = 2664 3=4232=3 3775~z = ~x	 ~y = 2664 1=4321=5 3775	 2664 2�110=8 3775 = 2664 �0=6410=7 3775ý�� �� xli ø xri¥� ý¤�Áð¢�Þ÷ ¤¢ üð¢�¨ ¤�Ñ�õ�� �õ�¢� ¤¢.¢�ªüõ ù¢�Ôµ¨� x�il ø x�irý¥�ê üê¢�Ê� ý�ûÀ�þ�Âê 5üê¢�Ê � Â � ç µ õ ö�� �ü õ ý¥� ¨� µ ÆÆ ð ©ø¤ ¥� ù¢� Ô µ ¨� � ��Xli(w; �) Âþ¢�Öõ §�¨� Â� ,w 2 
 Âû ý�¥� �� �¤ ~X� ý¥�ê.¢Âî ÓþÂã� Âþ¥ �¤�¬�� �Xri(w; �) øø w 2 
 Âû ý�¥��� ~X� ý¥�ê üê¢�Ê� Â�çµõ 10 ÓþÂã�Âþ¥ ý�Î��¤ Õ±Ï ,ý¥�¨�µÆÆð ©ø¤ §�¨� Â� i = 1; :::; n¢�ªüõ ÓþÂã�~X� (w) = f(X�i;� (w); �(X�i ;� (w))) j (9)X�i;� (w) = [Xli+1(w; �) ��Xli(w; �);Xri+1(w; �) + �Xri(w; �)℄;�(X�i;� (w)) = �i ; 8�i 2 (0;1℄g� � �Xri ø i = 1; :::; n � 1 ý�¥� � � �Xli(w; �) ö� ¤¢ � îÀ��îüõ ëÀ¬ Âþ¥ Íþ�Âª ¤¢ ,i = 1; :::; n ý�¥��Xli(w; �) � 0 ; �Xri(w; �) � 0
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ý¥�ê üê¢�Ê� À�þ�Âê ×þ ýl�r� Å÷�þ¤�ø â��� 14 ÓþÂã�ÅþÂ �� õ Â Î ì ýø¤ ý� û� þ�¤¢ ,V ar( ~X� ) =lr �2~X(�) , ~X�.�a = �b = � ö� ¤¢ �î ´¨� lrK ~X(�a; �b):Âð� Ý�þ�ð �µÆþ� �¤ ~X� ý¥�ê üê¢�Ê� À�þ�Âê×þ 15 ÓþÂã��µª�À÷ üÚµÆ� �b ø �a �� lrK ~X(�a; �b) Å÷�þ¤��î â�� � (1.Àª�� �µª�¢ üÚµÆ� �� = �a � �b �� �ØÜ� Àª��.E( ~X� ) = ~m ~X� = ´��� 8� 2 T (2ý�¥��� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ~Z(�) ý¥�ê üê¢�Ê� À�þ�Âê 9 ñ�·õ.Àª��üõ ~z� ùÀû�Èõ �� ý¥�ê üê¢�Ê� Â�çµõ ×þ ~Z� ,� ö�õ¥ Âû,�Zj(� +�� ) ø �Zj(�) ¤�ÀÖõ üÖ�Ö� üê¢�Ê� ý�ûÂ�çµõý¥�ê üê¢�Ê� ý�ûÂ�çµõ �� ¯��Âõ r� ø l� üê¢�Ê� ý�û�Þ÷ü ê¢�Ê � À � þ�Â ê ß þ� ¤¢ À � � î ­Â ê .À � µ Æ û ~Z�+�� ø ~Z�ß�Ú÷� �õ � � ,Ýû ¥� ÛÖµÆõ �Zj(� +�� ) ø �Zj(�) ,ý¥�êV ar(�Zj(�)) = V ar(�Zj(�+�� )) �Î��¤ ¤¢ ø À�ª�� ´���Ý�ª�� �µª�¢ ß���Ýû .À��î ëÀ¬E( ~Z(�)) = ~m ~Z =´��� ; V ar( ~Z(�)) = ~�2~Z =´���lrK ~Z(�a; �b) = � lrK ~Z(0) for �a � �b = 00 for �a � �b 6= 0 (13).´¨� ÂÔ¬ ý�û�þ�¤¢ �� [2n;2n℄ ÅþÂ��õ 0 ö� ¤¢ �îüÚµÆ� �� = �a � �b �� ÍÖê lrK ~Z(�a; �b) (13) �Î��¤ Õ±ÏÓþÂã � Õ±Ï ßþ�Â �� � � ,´¨� ´�� � ö� ß�Ú÷� �õ ¤�ÀÖõ ø ¢¤�¢.´¨�µÆþ� ~Z(�) ý¥�ê üê¢�Ê� À�þ�Âê (15)�î ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ~X(�) ,ý¥�ê üê¢�Ê� À�þ�Âê 10 ñ�·õÀ�îüõ ëÀ¬ Âþ¥ �Î��¤ ¤¢ � ö�õ¥ Âû ¤¢~X� = ~Z� 	B1 � ~Z��1 	 :::	Bq � ~Z��qý¥� ê ü ê¢� Ê � ý� ûÂ � ç µ õ ~Z� ; ~Z��1; :::; ~Z��q ö� ¤¢ � îý� ûö� õ¥ ¤¢ ((8) ñ� · õ) ~Z(�) ý¥� ê ü ê¢� Ê � À � þ�Â ê ¥�Å÷�þ¤�ø â�� � ,E( ~X� ) ß�Ú÷��õ .À�µÆû �; � � 1; :::; � � q

.¢ø ¤üõ ¤�î�� À�þ�Âêý�ûö�õ¥ �) ~X� ý¥�ê üê¢�Ê� À�þ�Âê ß�Ú÷��õ 12 ÓþÂã�,ý¥� ¨� µ Æ Æ ð ©ø¤ §� ¨� Â � E( ~X� ) = ~m ~X� ,(� µ Æ Æ ð¢�ªüõ ÓþÂã� Âþ¥ �¤�¬��E[ ~X� ℄ = ~m ~X� = 26666664 �m�1l(�)...�m�nl(�)...�m�1r(�)
37777775 (10)

E[ ~X� ℄ = ~m ~X� = 26666664 R10 �x�1lf�X�1l(�x�1l; � )d�x�1l(� )...R1�1�x�nlf�X�nl(�x�nl; � )d�x�nl(� )...R10 �x�1rf�X�1r (�x�1r; � )d�x�1r(� )
37777775� � f�X�ir (�x�ir; �) ø f�X�il(�x�il; �) ë� ê Í ��ø ¤ ¤¢ý�û�Þ ÷ � � ¯� �Â õ ñ� Þ µ�� ü ó�Ú� â ��� � i = 1; :::; n ý�¥�.À�µÆû �X�ir(�) ø �X�il(�) üê¢�Ê�À�þ�Âê ×þ ¥� ùÀû�Èõ ø¢ ß�� üÎ¡ üÚµÆ��ø 13 ÓþÂã�Å÷�þ¤��î â�� � �Ü �¨ø�� �b ø �a ý�ûö�õ¥ ¤¢ ý¥�ê üê¢�Ê�¢�ªüõ ÓþÂã� lrK ~X� (�a; �b)lrK ~X� (�a; �b) = 26664 ka1la1l(�a; �b) ka2la1l(�a; �b) : : : ka2ra1l (�a; �b) ka1ra1l (�a; �b)ka1la2l(�a; �b) ka2la2l(�a; �b) : : : ka2ra2l (�a; �b) ka1ra2l (�a; �b)... ... . . . ... ...ka1la1r(�a; �b) ka2la1r(�a; �b) : : : ka2ra1r(�a; �b) ka1ra1r(�a; �b) 37775(11)Â þ¥ �¤� ¬� � i; j = 1;2; :::; n ý�¥� � � ö� � Ì ä Â û � îÀª��üõk�il�jr(�a; �b) = Z 1�1 Z 1�1(�x�il ��m�il(�a)): (12)(�x�jr ��m�jr(�b)):f(�x�il;�x�jr; �a; �b) d�x�ild�x�jr



ý¤�õ� �ÈþÀ÷� (28 ü���� ù¤�Þª) �ø¢ ù¤�Þª ,Ýû¢¤�ú� ñ�¨ � 64(14) � Î ��¤ Õ ± Ï .À � ª� �ü õ lrK ~Z� (�a � �b = 0)ß�Ú÷��õ ø ¢¤�¢ üÚµÆ� �� = �a � �b �� �ú�� lrK ~X(�a; �b)üê¢�Ê� À�þ�Âê (15) ÓþÂã� Õ±Ï ßþ�Â �� � � .´¨� ´��� ö�.´¨�µÆþ� ~Z(�) ý¥�êü÷�õ¥ ý�ûýÂ¨ ý¥�¨ñÀõ ¤¢ �µÆþ� ý¥�ê üê¢�Ê� ý�ûÀ�þ�ÂêÀ÷���üõ À�õ�ì�ä ùÀ�÷��¡ .À÷¤�¢ ¢Â�¤�î ý¥�ê ��Àû�Èõ ��℄9[ �� ö� ý�û¢Â�¤�î ø �ûÀ�þ�Âê á�÷ ßþ� ÂµÈ�� �ãó�Îõ ý�Â�.Àþ�Þ÷ �ã��ÂõýÂ�ð�¹�µ÷ 6À� þ�Â ê ,ý¥�ê üê¢�Ê� Â�ç µõ ��úÔõ §�¨� Â � ,� ó�Öõ ßþ� ¤¢��Àû�Èõ ö� ¤¢ �î üê¢�Ê� À�þ�Âê ×þ ö���ä�� ý¥�ê üê¢�Ê�¤¢ .´êÂð ¤�Â ì ü¨¤Â � ¢¤� õ ,À � µÆû ý¥� ê ¢�Àä� �¤�¬� ���¹÷� ý�Â � �î ý¥� ê ¢Àä ×þ ý¥�¨�µÆÆð ©ø¤ ,ù¤� �ß þ�.Àª ¼þÂÈ� ,´¨� �¥� À� þ�Â ê Û�Ü½� ¤¢ �Ï��Âõ ��±¨�½õý� ûÀ � þ�Â ê ¥� ù¢� Ô µ ¨�� � ý¥� ê ü ÷� õ¥ ý� ûýÂ¨ ý¥� ¨ñÀ õü¨¤Â� ø ý¥�¨�µÆÆð ©ø¤ �� ý¥�ê ��Àû�Èõ �� üê¢�Ê��ÜÞ� ¥� ü¨À�úõ ø ��Üä ¤¢ üê¢�Ê� ý�ûÀ�þ�Âê ¥� á�÷ ßþ�.¢�ªüõ ¢�ú�È�� ùÀ�þ� ¤¢ Õ�Ö½� ý�Â� �î ´¨� üþ�û���õ¥

À � þ�Â ê ý�Â � lrK ~X� (�a; �b) Å ÷� þ¤�� î â �� � ø lrV ar( ~X� )Àþ�üõ ´¨¢�� Âþ¥ Í��ø ¤ Õ±Ï ~X(�) ý¥�ê üê¢�Ê�E( ~X� ) = ~m ~X� = [ qXj=0(�Bj)℄� ~m ~Z�B0 = 264 �1 : : : 0... . . . ...0 : : : �1 375 ö� ¤¢ �îlrV ar( ~X� ) =lr �2~X� = [ qXj=0(Bj �Bj)℄:lr�2~Z�ý�þ�¤¢ ¤¢ �þ�¤¢ �Â® ùÀ�û¢ö�È÷ � ÂðÛÞä ,ë�ê �Î��¤ ¤¢Ýþ¤�¢ (13) ÓþÂã� Õ±Ï .´¨� ýÂµõ�¤�� ý�ûÅþÂ��õlrK ~X� (�a; �b) = q�(�a��b)X
=0 B
+�a��b lrK ~Z� (�a��b = 0)BT
(14)À�ª��üõ Âþ¥ �¤�¬�� ö� ý�û�þ�¤¢ �îk ~X� [i; j℄(�a � �b) = q�(�a��b)X
=0 2nXb=1 2nXa=1b
[j; b℄ k ~Z� [a; b℄(�a � �b = 0) b
+�a��b [i; a℄ý� ûÅ þÂ �� õ ý� û� þ�¤¢ b
+�a��b [i; a℄ ø b
[j; b℄ Â þ¢� Ö õÅ÷�þ¤��î â��� ý�û�þ�¤¢ k ~Z� [a; b℄ ø B
+�a��b ø B
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