
ü�øÂµ÷�
= � mXi=1 nXj=1 pij log pij :�¤� ¬ � � ,H(XjY) ,ü ÏÂ ª ü �øÂ µ ÷� ,ß � � » Þ ûö� ¤¢ �î ,¢�ªüõ ÓþÂã�Pnj=1 p:jH(XXX jYYY = yj)H(XXX jYYY = yj) = � mXi=1 P [XXX = xijYYY = yj ℄� logP [XXX = xijYYY = yj ℄ øp:j = mXi=1 pij ; pi: = nXj=1 pij :üþ�µØþ ø ü�øÂµ÷� ý�ú�ðÄþøùb¥�À÷� ö���ä �� H(p1; p2; : : : ; pn) ¥� ù¢�Ôµ¨� ����� ý�Â�℄13[ ö�÷�ª "üþ�µØþ �b �Ìì' üêÂãõ ,á�Ï� �þ ´�Þµ� �Àä.´¨� ��ÜÎõ ý¤�îý� ûÂ �a ç µ õ YYY ø XXX À � � î ­Â ê .ü þ� µ Ø þ �b � Ì ì��b� � â þ¥� � � î À � ª� � ü û�� ¿ ó¢ �b µ Æ Æ ð ü ê¢� Ê �,PfXXX = xi; YYY = yjg = pij ; i = 1;2; : : : ;m; � ú ÷�°� �Â � � � ý�� �ª�� ý�úã þ¥� � ø ´¨� j = 1;2; : : : ; n¼ � ½ ¬ ¢À ä Â û ý�Â � .À ÷� ª É ¿ È õ p:j ø pi: � �ø pi � 0 Íþ�Âª � � (p1; p2; : : : ; pn) ¤�¢Â � Âû ø n ´±·õ� � ü ã �� � f(p1; p2; : : : ; pn) À � � î ­Â ê ,Pni=1 pi = 1Âð� .Àª�� üÖ�Ö� Âþ¢�Öõf(p1; p2; : : : ; pn) � f(1=n;1=n; : : : ;1=n); .Óó�n = 1;2; : : : ;

ü�øÂµ÷�ù¢�¢ ö�È ÷ H(XXX)� � � î ,�¤ XXX üê¢�Ê � Â �a ç µ õ ü �øÂ µ ÷�ÂÑ ÷ ¥� Ýúa õ ý�� ó� Ö õ ¤¢ ℄13[ ö� ÷�ª .ý� ¢� Ü î ,¢�ªüõ�á�Ï� ø ,´�Þµ� �Àä ,��¿µ÷� ùb¥�À÷� ö���ä �� ,ü¿þ¤��À��î ­Âê .¢Âî üêÂãõH(XXX) = �E[logPX (x)℄;ø ´ ¨� ý�� µ Æ Æ ð ü ê¢� Ê � Â �a ç µ õ XXX ,ö� ¤¢ � î.pX (x) = Pr[XXX = x℄ø pi = Pr[XXX = xi℄ � 0; i = 1;2; : : : ; n Â ð��¤�¬ ßþ� ¤¢ ,Pni=1 pi = 1H(XXX) = H(p1; p2; : : : ; pn)= � nXi=1 pi log pi;(¢�ªüõ ÓþÂã� limp!0 p log p = 0 �¤�¬ �� 0 log0)ñ�Þµ�� �� �¤ Âþ¢�Öõ ¥� üû��µõ ý¢�Àã� �ú�� À÷��µ� �î üµìøßþ� .´¨� XXX ü�øÂµ÷� ý�Â� ��¨Âõ Çþ�Þ÷ ,¢ÂþÁ³� ´±·õüê¢�Ê� ý�ûÂ�açµõ ¥� üû��µõ ¢�Àã� Âû �� ü÷�¨� �� ÓþÂã�¥� üû��µõ ý��ä�Þ¹õ ýø¤ ,�ú÷� ��b� � âþ¥�� �î �µÆÆð�� .¢�ªüõ ù¢�¢ Ý�Þã� ,´¨� ´±·õ ñ�Þµ�� ý�¤�¢ ,¯�Ö÷�� üê¢�Ê� Â�açµõ ´Ô� ×þ (XXX;YYY ) À��î ­Âê ,«�Ê¡PfXXX = xi; YYY = yjg = pij > 0 i = 1;2; : : : ;m;j = 1;2; : : : ; n;,�¤�¬ ßþ� ¤¢ .Àª��Pmi=1Pnj=1 pij=1H(XXX;YYY ) = H(p11; p12; : : : ; pmn)1



ü�øÂµ÷� ¤�õ� üÚõ��È÷�¢ Ù�ûÂê 2´¨¢ �� �¤ á�Ï� ßþ� �Þª �Ø�þ� ¥� Û±ì .À�îüõ ÛÖµ�õ �Þª´ê�þ¤¢ ¥� Àã� .´¨� H(XXX) �� Â��Â� ´�Þµ� �Àä ,Àþ¤ø��î Â�±ã� ßþ� �� .´¨� ÂÔ¬ �� Â��Â� ´�Þµ� �Àä ,á�Ï�ùb¥�À÷� ×þ H(XXX) ,´¨� ´�Þµ� �Àä âê¤ ö�Þû "á�Ï�'.´¨� á�Ï� ý�Â� üã�±Ïö�Âî H(XXX) ,ü�øÂµ÷� À��ø ö���ä �� �úµ�� ¥� ù¢�Ôµ¨� ���� ý�ú¿¨�� �þ) üþø¢ ø¢ ��ì¤� ¢�Àã� Í¨�µõ ý�Â� ü��þ��.´¨� XXX ¤�ÀÖõ ß��ã� ý�Â� ¥��÷ ¢¤�õ (�÷ � ý¤� ý�úó��b ¨ù¢� Ô µ¨� Â þ¥ ñ� · õ À �� ¥� ,°ÜÎõ ßþ� öÀª ßªø¤ ý�Â �.¢�ªüõüê¢�Ê� ý�ûÂ�açµõ XXXt,: : :,XXX2,XXX1 À��î ­Âê .1 ñ�·õ,PfXXXi = 0g = qi ø PfXXXi = 1g = pi �� üó�÷Â� ÛÖµÆõ�¤�¬ ßþ� ¤¢ .À�ª�� i = 1;2; : : : ; tH(XXX1; XXX2; : : : ; XXXt) = � tXi=1(pi log pi + qi log qi)ý�ú ó��b ¨ .H(XXX1; XXX2; : : : ; XXXt) = t ,pi = 12 Â û Â ð� øÂ��Â� �� i ùbÀû�Èõ �þ� :¥� À÷��¤�±ä ´ó�� ßþ� ¤¢ �÷ � ý¤�?´¨� "1'� � ú � � Ôa î ø¢ ýø¥�Â � × þ ø � Ø ¨ ù¢¥�ø¢ .2 ñ� · õü ± Ü Ö � � û� Øa ¨ ¥� ü Ø þ � î Ý � ÷�¢ü õ .´ ¨� ùÀ ªÀ ª� � ü ± Ü Ö � ß � ã õ ý�� Øa ¨ � Ø � þ� ñ� Þ µ �� .´ ¨�¥� ´ ¨� �¤� ± ä ´ � Þ µ � �À ä ß þ� Â �� � � ,´ ¨� 112Âû :H( 112 ; 112 ; : : : ; 112 ) = �12( 112 log 112 ) � 3*585:¢¤�¢ ßØÞ õ À õ�Â � � ¨ ,ø¥�Â � ¥� ù¢� Ô µ ¨� � � ü ÷¢Â î ö¥ø,Â��Â� éÂÏ ø¢ Âû ,ÂµØ±¨ ´¨�¤ éÂÏ ,ÂµØ±¨ ²� éÂÏÀ ��ø log 3 ,ö¢Â î ö¥ø Â û ý�Â � � î ´ ¨� ß Ø Þ õ Å �üÏÂª � � ,Ý � � î ùÀû�È õ á�Ï� ´� � 1*585 � þ á�Ï���¿µ ÷� üÞÆì � � ö¢Âî ö¥ø ý�Â � �¤ �û�Øa ¨ Ý� ÷�� µ � �î,°ÜÎõ ßþ� ¥� À �ª� � Å÷�ÈÞû ´ó�� �¨ ßþ� �î Ý� � î¥��÷ ö�½µõ� 3*585/1*585�2*2 �� �î ¢�ªüõ ´ê�þ¤¢�¥� ö�½µõ� 3 ,´Æ� ÷ ¼�½¬ ý¢Àä 2*2 ö�� .´¨�� � � î �Ø¨ 4 :Ý � � îüõ ÛÞä Â þ¥ �¤�¬ � � �Á ó .´¨�éÂÏ ¤¢ �Ø¨ 4 ø ²� �b Ôî ¤¢ À ÷�ùÀª ��¿µ ÷� é¢�Ê�1*585 ��Ü µÆõ ,ö¢Âî ö¥ø ß� óø� .Ý �û¢üõ ¤�Â ì ´¨�¤¥� ý�Ìä �¤�¬ � � �¤ ü± Ü Ö � �Ø¨ ø ´¨� á�Ï� ´� �¤� ú � ß þ� .À � îü õ É¿Èõ �Ø¨ 4 ¥� � ä� Þ¹ õ × þ�b Ô î ¤¢ �Ø¨ 1 :Ý � � îüõ Ý �ÆÖ � Â þ¥ �¤�¬ � � �¤ �Ø¨ßþ� �Áó ,ö¢Âî ö¥ø öøÀ� �� 2 ø ´¨�¤ �b Ôî ¤¢ üØþ ,²�Àã� �þ ø á�Ï� ´�� �2(14 log 14 ) � 12 log 12 =1*5 ÛÞä.Àû¢üõ ´¨¢ �� ´�� 3*085 Ûî ¤¢ ,ö¢Âî ö¥ø ¤��ø¢ ¥�

f(p11; : : : ; pmn) = f(p:1; p:2; : : : ; p:n) + .�Pnj=1 p:jPmj=1 f((pij=p:j); : : : ; (pmj=p:j));f(p1; p2; : : : ; pn;0) = f(p1; p2; : : : ; pn); .�¥� �µ¨��� üã��� f(p1; p2; : : : ; pn) ,n Âû ý�Â� .¢,Àª�� pn,: : :,p2,p1,
 ´±·õ ´��� ý�Â� �¤�¬ ßþ� ¤¢f(p1; p2; : : : ; pn) = 
H(p1; : : : ; pn) ømXj=1 p:j mXi=1 f(pijp:j ; : : : ; pmjp:j ) = 
H(XXX jYYY );.´¨� ÂÔ¬ �� À½µõ f(p1; p2; : : : ; pn) �þ� � ,´ �� � ü ± þÂ ® ¥� Â Ñ ÷ éÂ¬ ü ã �� � ß � � � Â û Å ��b þ� � � î À � � î � �� � � õa� .´¨� üØ þ H(p1; p2; : : : ; pn),ý¢�¢¤�Â ì �¤�¬ � � .Ý þ�ù¢ÂØ ÷ É¿Èõ �¤ � úÞ µ þ¤� Ú óÝ��îüõ ÓþÂã�H(12 ; 12 ) = �(12 log 12 + 12 log 12 ) = 1;¢�¢¤�Âì ßþ� .´¨� 2 �b þ�� �� Ýµþ¤�Úó ¥� ù¢�Ôµ¨� �� ¥ ¤�Ýû �îü�øÂµ ÷� ý�Â� ýÂ�ðù¥�À÷� §��Öõ ×þ ��¿µ÷� � � ñ¢�ãõ1"´��' ;À�õ�÷üõ (á�Ï� ý)�úµ�� �¤ �ûÀ��ø ßþ� ø ´¨�℄ üþø¢ ø¢ Ýì¤ ý��ãõ �� [ "binary digit' ý¤�Êµ¡� ¢�Þ÷.´¨�ý�¥� � � Â ð� � ú � � ø Â ð� H(p1; p2; : : : ; pn) = 0 ñ� ��� Âð� .H(1=n;1=n : : : ;1=n) = logn ø pi = 1 ,üþ iÂû Âð� ø ,¢¤�À ÷ ¢��ø üµ �Þ µ� �Àä ,pi = 1 ,üþ i ý�¥�(´ �� � n ý�Â �) ´ � ã ®ø ß þÂ �ü Þ µ �� ÷ � � ,pi = 1=nß � � � À õ�Â � ü þ� Ú È � � � î �� ú Ô õ ß þÀ � Ý � ú ��� õý� ú � ðÄ þø .¢¤�¢ �¤ ßØÞ õ â®ø ß þÂ �´¿¨ üÈ þ� õ¥�üã��� ,´�Þµ� �Àä �î À÷�ÝØ� ßþ� ��ÜµÆõ (�) ø (Óó�)´¨� ßØÞõ ý�úÖª ¢�Àã� n �î ,´¨� n ¥� ý¢�ã¬���ØþXXXt,: : :,XXX2,XXX1 Â ð� .À ÷�Å ÷�ÈÞ û � ú Ö ª
 ß þ� � î ü µ ìø,(�) üðÄ þø Â � � � � À �ª� � ÛÖ µÆõ üê¢�Ê� ý�ûÂ �a ç µ õ,Â ð� ùø� ä � � H(XXX1; XXX2; : : : ; XXXt) = Pti=1H(XXXi):.H(XXX1; XXX2; : : : ; XXXt) = tH(XXX1) ,À�ª�� âþ¥�µÞû �û XXXi,á�Ï� ùb¥�À ÷� ×þ ö�� �ä � � ü�øÂ µ ÷� öÀ÷�¨� �ª ý�Â �Â �a ç µ õ ýÂðùÀû�Èõ ,ö� ¤¢ �î À � � î ÝÆ¹� �¤ üÈ þ� õ¥��� �¤ ùÀª ùÀû�Èõ ¤�ÀÖõ Å³¨ ø ùÀû�Èõ �¤ XXX üê¢�Ê�bit1



3 ¤�õ� üÚõ��È÷�¢ Ù�ûÂê ü�øÂµ÷��b µÆÆð üê¢�Ê� ý�ûÂ�açµõ �� Ù÷¤¢ ü� ü�øÂµ÷� ÓþÂã��� XXX �b µÆÆð ý�ûÂ�açµõ ßµ¡�¨ ,�õa� .À��þüõ Ý�Þã� ù��¿ó¢.´¨� ö�¨� H(XXX) =1üÔ�¬�� ¤�õ� Âµõ�¤�� ö���ä �� ü�øÂµ÷�pX (x) ñ�Þµ�� �Â� â��� ü�øÂµ÷� ö� ¥¤�Ýû �þ ,XXX ü�øÂµ÷�´êÂð ÂÑ÷ ¤¢ üÔ�¬�� ´�Þî ×þ �¤�¬ �� ö���üõ �¤°þÂ® ø ,�Å÷� þ¤�ø ,�Àõ ,�� ÷� � õ � î ¤�Ï ö�Þû ´¨¤¢üÖÜ� üÔ�¬�� ý�ûÂµõ�¤�� �¤�¬ �� ö���üõ �¤ �üÚó��.¢Âî�ÎÖ÷ À�� ¤¢ ñ�Þµ�� �îÂÞ� ö���õ ¥� ý�ù¥�À÷� ,ü�øÂµ÷�,ü�øÂµ÷� Å� .´¨� ¤��Æ� ¯�Ö÷ ýø¤ ö� öÀª ùÀ�î�Â� �þ.´¨� ¢¤�À÷�µ¨� é�Â½÷� Â�Ñ÷ ý��� ,üðÀ�î�Â� ¥� ý�ù¥�À÷�ßþ� ¥� ´¨� ¢���õ �ú÷� ß�� ü¨�¨� üþ�ú�ø�Ô� ñ�� ßþ� ��,Å� .¢¤�À÷ üÚµÆ��ø �ûÀõ�Â� °��Â� �� ü�øÂµ÷� �î à�½ó�î üê¢�Ê� Â�açµõ �¨ ,´¨� ùÀª ù¢�¢ ö�È÷ �î ¤�Ï ö�Þûý�úÆ÷�þ¤�ø üóø À�÷�Þû ý�ú��øÂµ÷� Ýþ�ù¢¤ø� 2 ñøÀ� ¤¢.À÷¤�¢ ,�ø�Ôµõ �f¨�¨�� � × þ Û þÀ ± � Â û ´½ � ü �øÂ µ ÷� ,É¿Èõ ¤�Ï � �,üðÄþø ßþ� .´¨�¢¤ø� ÷ i = 1;2; : : : ; n ,xi Âþ¢�Öõ ×þý�Â � ýÀ � Ô õ ü Ô �¬� � ùb¥�À ÷� «�Ê¡ � � �¤ ü �øÂ µ ÷�ý¢À ä Â � è Â þ¢� Ö õ � î ¢¥� ¨ü õ ü ê¢� Ê � ý� ûÂ �a ç µ õý�ûù¢�¢ ý�Â � �f ± ó� è ü �øÂ µ ÷� ,à�½ ó ß þÀ � .À ÷Â þÁ �üõ¤�î �� ö��¥ ×þ ¤¢ �ûù��ø ý�ú�÷�ø�Âê Â�Ñ÷ ,ö��¥ �� ¯��Âõö���ä �� ü�øÂµ÷� ,ü���Þµ�� ý�úóÀõ °Æ� Â� .¢ø¤ üõý�û�÷�¡ ��) �ý��ÜÞ�À�� ý�úãþ¥�� ý�Â� ü�ÚÞû�÷ ùb¥�À÷�.¢¤�¢ �¤ Â�±ã� ßþÂµú� (°�Âõ�÷2 ñøÀ�Â�çµõx PX1 (x) PX2 (x) PX3 (x)-2 0 14 0-1 14 0 00 12 12 141 14 0 142 0 14 12H(XXX1) = H(XXX2) = H(XXX3) =1*5E(XXX1) = E(XXX2) = 0; E(XXX3) =1*25�2X1 =0*5; �2X2 = 2; �2X3 =0*6875.���� ,üÔ�¬�� ý�ù¥�À÷� ö���ä �� ü�øÂµ÷� ö¢�� À�õ¢�¨,ùÀ ª ùÀ û� È õ ý� ûù¢�¢ ýø¤ ¥� �¤ ö� ý¤� õ� ¢¤ø�Â � � �üþ�Þ�µ¨¤¢ ÝÞ�Æî�õ Âð¢¤ø�Â� ℄3[ ßþ¤�¥�� .À�îüõ �����

Â �è ¤¢ .´Æ� ÷ ¥� � ÷ ýÂÚ þ¢ ö¢Âî ö¥ø � � ,12 ñ�Þµ�� � �ü ì� � � Øa ¨ ø¢ ö¢Â î ö¥ø ß þÂ ¡� Õ þÂ Ï ¥� �¤�¬ ß þ��î À��î ���� .´¨� ñ�Ê� Û��ì á�Ï� ´�� 0*5 ùÀ÷�õ´¨� Â��Â� �ÂÏ ßþ� ¥� ù¢�Ôµ¨� �� �ú÷¢Âî ö¥ø ¢�Àã� Í¨�µõá�Ï� � î À � � î � �� � .2(0*5)+3(0*5)=2*5<3 � �1*585+1*500+0*500=3*585 � � ÷ ¥� � ÷ ¢¤� õ Û î.í .ö .´ ¨� ´ � Þ µ � �À ä ß þ¥� è� ¤�À Ö õ � î ´ ¨�.ý�ú�ÂÏ ,ßþ¥��öøÀ �) ý¤�Á ð� õ¤ � �Ì ì � � ,ü �øÂ µ ÷� Ý ú õ üðÄ þø ×þüê¢�Ê� ýÂ�a ç µõ ,XXX À��î ­Âê .¢�ªüõ ��Üãõ (�ê� ÷,i = 1;2; : : : ; n ý�¥� � � ,PfXXX = xig = pi � 0 � �ø � ûÂ Ô¬ ý�û� ó� ± ÷¢ ¥� ý�� þ�¢Â ð .Àª� �Pni=1 pi = 1xi Â û Â ð� À � þ� ðüõ XXX ý�Â � ü þø¢ ø¢ � õ¤ ×þ �¤ � úØ þ� ó� ± ÷¢ ß þ¥�è� ´ÞÆì �î Àª� � ýÂÒ� � µ õ �b ó� ± ÷¢ ý�¤�¢ßþ� .Àª�±÷ ,1 � i � j � n ,j 6= i �� ý xj ý�Â� ÂÒ��µõ.´¨� ü¨�¨� üÏÂª ,üþ�Èð�õ¤ ��¹÷� ý�Â � ,Â¡� ¯Âªù¥��� (0;10;11) ý�û�ó�±÷¢ �bä�Þ¹õ ,n = 3 ý�Â� ,�f ·õ,Àû¢üÞ÷ �¤ ù¥��� ßþ� (0;1;00) �õa� Àû¢üõ �¤ üþ�Èð�õ¤� õ¤ ß þ� � þ� � î ´Æ� ÷ ¼®�ø ¢�ª ùÀû�È õ 00 Â ð� �Â þ¥x3 �b ÷�È÷ �� � þ ùÀõ� x1 ö� ¥� Å� �î ´¨� x1 �b ÷�È÷ ��À�õ� �� ¯��Âõ XXX ý�Â� üþø¢ ø¢ �õ¤ ,«�Ê¡ �� .´¨�� þ ,À�îüõ ëÀ¬ E[L℄ � H(XXX) ¤¢ E[L℄ ñ�Þ���õ ñ�Ïüþ�û�õ¤ ß��� ñ�Ï À�õ� ý�Â� ü��þ�� ö�Âî ×þ ,ü�øÂµ÷�.´¨�,ö� ¤¢ � î XXX = (XXX1; XXX2; XXX3) À � � î ­Â ê .3 ñ� · õ�� âþ¥�µÞû ø ÛÖµÆõ �üó�÷Â� üê¢�Ê� ý�ûÂ�açµõ �û XXX,p = 12 Âð� .À�µÆû P [Xi = 1℄ = p = 1 � P [Xi = 0℄���ú � �õ¤ ,�ûÀõ�Â � �b ó� ± ÷¢ ø H(XXX) = 3 �¤�¬ ßþ� ¤¢,p = 34 Â ð� .À û¢ü õ ´¨¢ � � �¤ ß � þ� � ö�Â î � î ´¨�ù¢�¢ 1 ñøÀ� ¤¢ ý¢�ú�È� � � õ¤ ×þ .H(XXX) =2*434.´¨� ùÀªüÞì¤ �¨ ¥� �î ,´¨� E[L℄ =2*649 ý�¤�¢ ¤�îÁõ �õ¤.´¨� ÂµÞî ´ê¤ ¤�î �� ßØÞõ ý�ûÀõ�Â� Ó�¬�� ý�Â� �î1 ñøÀ��ûÀõ�Â� ñ�Þµ�� Àî000 0*016 1111111001 0*047 1111110010 0*047 111110100 0*047 11110011 0*141 1110101 0*141 110110 0*141 10111 0*422 0



ü�øÂµ÷� ¤�õ� üÚõ��È÷�¢ Ù�ûÂê 4Å÷� þ¤�ø ø E[XXX ℄ = 0 � � ü ê¢� Ê � Â �a ç µ õ XXX Â ð� .4Âð� ´¨� ÝÞ�Æî�õ ü�øÂµ÷� ù�ðö� ,Àª�� �2 ­øÂÔõ.Àª�� ñ�õÂ÷ âþ¥�� �� üê¢�Ê� ýÂ�açµõ XXX Âð� �ú�� ø�� �ö¢�� ñ�õÂ÷ ö�õ¥� ×þ ßµ¡�¨ ¤¢ Â¡� üðÄþø ßþ�.´¨� �µê¤ ¤�î �� ℄15[ ×»�¨�ø �Ü�¨øö�ð�÷�ð ý�û�±��� � × þ¢� ÷ �b Î ��¤ ¤¢ �¤ ù¥�À ÷� À � � ,ý¤� õ� ¯� ± � µ ¨� ¤¢üþ�ûù¥�À÷� ß��� ßþÂ�¢Â�¤�îÂ� ß�� .À÷��µê�þ À�Ôõ ü�øÂµ÷�J(1;2) ø I(1;2) ÂÜ±�ó � ×±ó�î á�Ï� ¢�Àä� ¥� ö���üõ�¤�¬ �� �î ¢Â� ��÷I(1;2) = Z log[fX1 (x)=fX2 (x)℄fX1 (x)dx øJ(1;2) = I(1;2) + I(2;1)g(x) ö� ¤¢ �î ,�E[log g(XXX)℄ÓþÂã� �� .À÷�ùÀª ÓþÂã�ö���ä �� fX (x) Í¨�� XXX ø ,´¨� �ñ�Þµ�� üó�Ú� â�� �ß þ� éøÂã õ ¸ þ� µ ÷ ¥� ,´¨� ùÀª â þ¥� � ö� "´ì¢ �Àä'�î ´¨��E[log g(X)℄ � �E[log f(X)℄;Â���� .Àª�� g(x) = f(x) Âð� �ú�� ø Âð� ,´¨� ¤�ÂìÂ� ýÂ��Â�Âð� .´¨� ü�øÂµ÷� ø ´ì¢ �Àä ß�� Û®�Ô� I(1;2) ßþ�ø¢ ß�� ü¨�¨� ý¤�õ� ý�ú�ø�Ô� ,Àª�� ï¤�� Û®�Ô� ßþ�ù¢�¢ ö�È ÷ fX2 (x) ø fX1 (x) � � � ú ÷� â þ¥� � � î ý��ã õ��ö��� ,Àª�� ×��î �ø�Ô� ßþ� Âð� .À÷¤�¢ ¢��ø ´¨� ùÀªÛØÈõ Àþ�üõ ÂÚþ¢ �ãõ�� �þ �ãõ�� ×þ ¥� �ûù¢�¢ �Ø�þ�üð¤�� �� üÚµÆ� ý¤�õ� ý�ú÷�õ¥� �ö��� ,Å� .¢�� Àû��¡ü®�þ¤À�õ� ¤�ÀÖõ I(1;2) �î ¢Âî ���� Àþ�� .¢¤�¢ I(1;2)ö¤�Öµõ ùb¥�À÷� J(1;2) ;´¨� �üþ�Þ�µ¨¤¢ ´±Æ÷ Ýµþ¤�Úó.´¨� �ãõ�� ø¢ ß�� �ý¤�õ� �b Ü¬�ê ��úÔõ ßþ� ùbÀª�¤�¬ �� �¤ � �b ±�Âõ ý�ú��øÂµ÷� ��úÔõ ,℄11[ ü÷ý¤H�(p1; p2; : : : ; pn) = (1� �)�1 log(X p�i ); � 6= 1�� H�(p1; p2; : : : ; pn) , �! 1 üµìø .´¨� ù¢Âî ÓþÂã�H2(p1; p2; : : : ; pn) .¢�ªüõ Û þÀ ± � H(p1; p2; : : : ; pn)ý�ú��øÂµ÷� .À÷�ù¢Â� ¤�î �� á��a � ùb¥�À÷� ö���ä �� �f ± ó�è �¤ÂÚþ¢ ÓÜµ¿õ üÔ�¬�� ý�ûù¥�À÷� �� ,℄6[ �¤�û ¤¢ ,� �b ±�ÂõùÀ�÷��¡ .À÷�ùÀª �Æþ�Öõ ,À÷�ý¢�Êµì� á��� ý�ûù¥�À÷� �îø¢ �b ±�Âõ ü�øÂµ÷� ´���ÜÎõ ùb¤��¤¢ ,�î ��÷ �¤ ℄7[ ²Þî Àþ��.À��±� ,´¨� üÔ�¬�� ùb¥�À÷� ö���ä ��

¤¢ ¢¤ø�Â� �ÜÿÆõ ¥� ýÂµÜÊÔõ Ç¿� .´¨� ù¢Âî �ãó�Îõ �¤.´¨� ùÀª ù¢�¢ ℄5[ Åþ¤�û�µ¨��� üê¢�Ê� ý�ûÂ�açµõ ü�øÂµ÷�üê¢�Ê� Â�açµõ ü�øÂµ÷� ,�µ¨��� üê¢�Ê� ý�ûÂ�açµõ ý�Â�ÓþÂã� H(XXX) = �E[log fX (X)℄ �¤�¬ �� ,§��ì �� XXXÂ�açµõ üó�Þµ�� üó�Ú� â��� éÂãaõ fX (x) ö� ¤¢ �î ,¢�ªüõÂÚþ¢ §��Öõ ×þ ¥� ù¢�Ôµ¨� �¹�þ� ¤¢ .´¨� XXX üê¢�Ê�ý�� � � ü ã � ± Ï ý� úÞ µ þ¤� Ú ó ¥� ù¢� Ô µ ¨� ø ýÂ � ðù¥�À ÷�.´¨� Â�´��¤ ,2 �b þ�� �� ý�úÞµþ¤�Úó�� �üþ�Þ÷ âþ¥�� ý�Â� ,ñ�·õ ö���ä ��fX (x) = �e��x; x > 0; � > 0;H(XXX) = log(e=�) = 1� log�:ü�ãþ ,ÂÔ¬ ß�Ú÷��õ �� ñ�õÂ÷ âþ¥�� ý�Â� ,ß��»ÞûfX (x) = (2�)�1=2��1e�x2=2�2 ; � > 0;Ýþ¤�¢H(XXX) = log[(2�e)1=2�℄= log[(2�)1=2�℄ + 12 :ý�ûÂ�açµõ ý�Â� üþ�¢¤ø�÷ üðÄþø ÂÚþ¢ �î �¤ ßþ� ��� ý�úó�·õ,�õa� .À��îüõ ¤�Øª� ,À�µÆ�÷ ñ�Þä� Û��ì �µÆÆð üê¢�Ê�üþ�û���Èõ �þ À÷�ë¢�¬ ¥��û ÂÚþ¢ ý�ú�ðÄþø ¥� ý¤��Æ�.À÷�ùÀõ� Âþ¥ ¤¢ �ú�þ� ¥� ü¡Â� .À÷¤�¢ üã�±Ï� � �ñ� Þ µ �� ü ó� Ú � â �� � Â û fX (x) À � � î ­Â ê .1H(XXX) �¤�¬ ßþ� ¤¢ .Àª� � P [a � XXX � b℄ = 1ýø¤ �´¡���Øþ âþ¥�� fX (x) ù�ðÂû ´¨� ÝÞ�Æî�õ.Àª�� ℄a,b[ñ�Þµ�� üó�Ú� â��� �� üê¢�Ê� üþ�ûÂ�açµõ YYY ø XXX Âð� .2ù�ðö� ,Àª�� fX;Y (x; y) �b µ¨��� ��b��H(XXX;YYY ) � H(XXX) +H(YYY ).À�ª�� ÛÖµÆõ YYY ø XXX Âð� �ú�� ø Âð� ,´¨� ¤�ÂìÂ�ø PfXXX > 0g = 1� � ü ê¢� Ê � ýÂ �a ç µ õ XXX Â ð� .3´¨� ÝÞ �Æ î� õ ü �øÂ µ ÷� ù� ðö� ,Àª� � E[XXX ℄ = �ù�ðÂûfX (x) = ��1e�x=�; � > 0; x > 0:
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