
17 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ö¤�Ö� �Àä ø ö¤�Ö� ��úÔõ ö�õ�Â�� ü·½�ö¤�Ö� �Àä ø ö¤�Ö� ��úÔõ ö�õ�Â�� ü·½�3üõ�Âð §�±ä , 2ù¤�� �®¤À�Þ�, 1��ê ß�Èê�:ùÀ�Ø�ý�Â� ñ�Þãõ ý�û¤��ãõ ü¡Â� ø ùÂ�çµõ À�� ø ùÂ�çµõ ×þ ý�û âþ¥�� ý�Â� ö� á��÷� ø ö¤�Ö� ��úÔõ �ó�Öõ ßþ� ¤¢âþ¥�� ×þ �þ�� Â� ö��µ� �ú÷� §�¨�Â� �î üþ�û ©ø¤ Â� ý¤øÂõ .´¨� �µêÂð ¤�Âì ü¨¤Â� ¢¤�õ ö¤�Ö� �Àä ýÂ�ðù¥�À÷�.´¨� �ó�Öõ ßþ� ýÀã� é�Àû� ¥� ,Àª�� ö¤�Öµõ�÷ âõ��� ýÀ�� ñÀõ ´�Ü��ì ý�¤�¢ �î ´¡�¨ üãþ¥�� ,ö¤�Öµõ.ý��þø�¥ ö¤�Ö� ,ý�îÂõ ö¤�Ö� , ý�Ì�� ö¤�Ö� ,ýøÂî ö¤�Ö� ,ö¤�Ö� ,üÚó�� :ýÀ�Üî ý�ûù��ø�õÀÖõ 1ñ�õÂ÷ ø ö¤�Ö� ö�õ¥� ý�Â� üþ�û¤��ãõ ℄6[ ý�ðø�þ� ø ℄9[´Æõ ø §ø¤ø� .À÷¢�Þ÷ ���¤� ùÂ�çµõ À�� ´ó�� ¤¢ ö¢��ý�ûâ þ¥� � üÚ ó�� ýÂ � ðù¥�À ÷� ý�Â � �¤ ü þ� úªø¤ ℄2[À�� ý�úóÀõ ℄4[ ÂÜ �õ ø ö�Â � .À ÷¢�¢ � ��¤� ùÂ �ç µõ À��℄3[ ü�� ó�¥� .À÷¢�¢ ¤�Âì �ãó�Îõ ¢¤�õ �¤ ö¤�Öµõ ùÂ�çµõñÀõ ´�Ü��ì ý�¤�¢ �î ¢�¢ ���¤� ñ�õÂ÷ âþ¥�� ¥� üÞ�Þã�ý� � ± õ �ûÀã � Ý �Þã � ßþ� .Àª� �üõ � � ÷ üÚó�� ýÀ� �üÚó�� ýÀ�� ñÀõ ´�Ü��ì ö¢ø�ê� ý�Â� ý¢�þ¥ ��ãó�Îõ�Àµ�� �ó�Öõ ßþ� ¤¢ .Àª ×�¨�î ö¤�Öµõ ý�û âþ¥�� ��À�� ø ùÂ�çµõ ×þ ý�ûâþ¥�� ¤¢ ö¤�Ö� ��úÔõ 2Ç¿� ¤¢ü¡Â� 3 Ç¿� ¤¢ Å³¨ .¢Â�ðüõ ¤�Âì ¶½� ¢¤�õ ùÂ�çµõüêÂãõ 5üÚó�� � þ ö¤�Ö � �Àä ýÂ�ðù¥�À ÷� ý�û¤� � ã õâþ¥�� ×þ ßµ¡�¨ �÷��� ý�û ©ø¤ 4 Ç¿� ¤¢ .À÷�ªüõ¤�Â ì � ã ó�Î õ ¢¤� õ ,ö¤� Ö � �Àä ýÂ � ðù¥�À ÷� � � ö¤� Ö µ õ

ø Â�û ¤¢ Ýúõ üõ�úÔõ 4ö¤�Ö� ÝþÀì ¤��Æ� ý�û ö�õ¥ ¥�ö¤�Ö� .´¨� �µª�¢ ü�ø�Ôµõ ý�û¢Â�¤�î ø ù¢�� ���®�þ¤ö�Þµ¡�¨ ñ�Ê½õ ���®�þ¤ ¤¢ ,ö�÷�ì ×þ ü¨��ª�±þ¥ ¤¢üØþ ö¤�Ö� .´¨� ü÷�õ¤�û ø ñ¢�ã� ,�ÔÆÜê ¤¢ ø �¨À�û�þÂÑ÷ ¤¢ .´¨� üõ�¨� ý¤�Þãõ üÜ¬� ý�û üðÄþø ¥�üÔÜµ¿õ Â���ã� ý�¤�¢ ñ�Þµ�� ý�û âþ¥�� ö¤�Ö� ñ�Þµ��ý¤�µ¡�¨ üðÄþø ×þ ö���ä �� ö���üõ �¤ ö¤�Ö� .´¨��þ �Ê¿Èõ â��� ,âþ¥�� â��� §�¨� Â� ø âþ¥�� ×þ ý�Â�ö���üõ ÂÚþ¢ éÂÏ ¥� .¢Âî ÓþÂã� âþ¥�� ö� üó�Ú� â���ùÂ�çµõ À�� ñ�õÂ÷ âþ¥�� �ú÷� Ý�Þã� �î �ûâþ¥�� ¥� ü¨�îüê¢�Ê� Â�çµõ âþ¥�� ùb�½÷ �f �Þãõ .¢Âî �¹µÆ� �¤ Àª��¤�Â ì ù¢� Ô µ ¨� ¢¤� õ ö¤� Ö � Ó þÂ ã � ý�Â � �¤ � ñ� � X´ó�� ¤¢ üðÀ�Èî ø üÚó�� ý�Â� ℄10[ �þ¢¤�õ .À�û¢üõüÔ�ê� ø ºþø�Øó�õ .¢Âî ¢�ú�È�� üþ�û¤��ãõ ùÂ�çµõ À��ü��Þ¡ ��õ� üÜÜÞó� ß�� ù�ÚÈ÷�¢ ¤�þ¢�µ¨�1ü��Þ¡ ��õ� üÜÜÞó� ß�� ù�ÚÈ÷�¢ ,ü®�þ¤ ¤�õ� Àª¤� §��ª¤�î2ö�Âú� ù�ÚÈ÷�¢ ,Â���³õ�î ��Üä ø ¤�õ� ,ü®�þ¤ ùÀØÈ÷�¢ ¤��È÷�¢3Symmetry4Skewness5



18 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨×�µ¨��ó âþ¥�� ø ùÂ�çµõ À�� ¢¤�À÷�µ¨� t âþ¥�� À�÷�õü ± ó�� ý�û üðÄ þø ýøÂ î ö¤� Ö � .À � µÆû ß� �� � � ÷ü¨À�Üì� �Â÷ ùbÀ�û¢ ö�È÷ k : k Âð� �Ø�þ� �ÜÞ� ¥� ,¢¤�¢ö� üê¢�Ê� �Øþ ¤�¢Â� ø kX � � k �¤�¬ ßþ� ¤¢ ,Àª��.À�ÜÖµÆõ , X��kX��kâ þ¤� � ý�¤�¢ Xd�1 ü ê¢�Ê � ¤�¢Â � .ý�Ì � � ö¤� Ö �,´¨� �d�d ø �d�1 ý�ûÂ µ õ�¤� � � � 7ý�Ì� � ö¤� Ö µ õ°¨� � µ õ Y d�1 ýøÂî ö¤�Ö µ õ üê¢�Ê� ¤�¢Â � � � ù� ðÂû�Î��¤ ü�¤�±ä �� .Àª��X D= A0Y + �Â ��Â � � � ± �¤ ø � = A0 �A ö� ¤¢ � î ,À ª� � ¤�Â ìÂ �ø eit0�h(t0�t) �¤�Ê� X �bÊ¿Èõ â��� .´¨� k(� d)�¤�¬ �� ¢��ø �¤�¬ ¤¢ ö� ñ�Þµ�� üó�Ú� â���j�j� 12 g((x� �)0��1(x� �))��±�� ö���üõ .´¨� üÔ�õ�÷ üã��� g(�) ö� ¤¢ �î ,´¨�´½ � ý�Ì � � ö¤� Ö µ õ ý� ûü ó� Ú � ù¢�� ÷� ¡ � î ¢Â îýøÂî ö¤�Ö� .À�µÆû �µÆ� ö¢Âî üÏÂª ø üÎ¡ ��þÀ±����Èõ �¤�¬ �� ��÷ üê¢�Ê� ÅþÂ��õ ý�Â� ý�Ì�� øâþ¥�� ý�¤�¢ Xn�m üê¢�Ê� ÅþÂ��õ .À÷�ªüõ ÓþÂã��bÎ��¤ ù�ðÂû ,´¨� ýøÂî ö¤�Ö�X D= AXBÀõ�ãµõ ý�úÆþÂ��õ Bm�m ø An�n ö� ¤¢ �î ,Àª�� ¤�ÂìÂ�ýø¤ ¥� üÎ¡ ÛþÀ±� ×þ �� ��÷ ý�Ì�� ö¤�Ö� .À�µÆû.Àþ�üõ ´¨¢ �� ýøÂî ö¤�Ö�

�Àä ýÀ�±óÀõ ´�aÜ��ì �� üþ�ûâþ¥�� 5 Ç¿� ¤¢ .¢Â�ðüõø üêÂãõ ×�¨�î ö¤�Öµõ ý�ûâþ¥�� ü¡Â� §�¨�Â� ö¤�Ö�.¢�ªüõ ü¨¤Â� �ú÷� ý�û üðÄþøö� á��÷� ø ö¤�Ö� 2� ñ�� �¤ fX (x) ýÀõ ×� âþ¥�� � � X üê¢�Ê� Â�çµõ�Î��¤ ù�ðÂû ,À�þ�ð ö¤�ÖµõX � � D= � �X.´¨� üã þ¥� � Ýû ü� ã õ � � D= ö� ¤¢ � î ,Àª� � ¤�Â ìÂ �ö¤�Ö� Û�ó¢ �� ¢¤�À÷�µ¨� ñ�õÂ÷ ü÷�ø�Âê ü�½�õ �f �Þãõö���õ Ç¹�¨ ø ö¤�Ö� ¢¤�õ ¤¢ �ø�Ìì ý��±õ �bÀ±õ ñ���õ� .¢Â�ðüõ ¤�Âì ýÀõ ×� üó�Þµ�� ý�û âþ¥�� üÚó��¤¢ .¢¤�¢ ü�ø�Ôµõ á��÷� ö¤�Ö� ,ùÂ�çµõ À�� ý�ûâþ¥�� ¤¢,ýøÂî ö¤�Ö� À�÷�õ ùÂ�çµõ À�� ö¤�Ö� á��÷� ´ÞÆì ßþ�.À÷Â�ðüõ ¤�Âì ¶½� ¢¤�õ ý��þø�¥ ø ý�îÂõ ,ý�Ì��â þ¥� � ý�¤�¢ Xd�1 ü ê¢� Ê � ¤�¢Â � .ýøÂ î ö¤� Ö �Ç¡Â� ù�ðÂû ,´¨� �d�1 ¤�¢Â � ñ�� 6ýøÂî ö¤�Ö µ õ¤¢ ýÂ��ç� Ad�d Àõ�ãµõ ÅþÂ��õ Âû ý�¥� �� � ñ�� X�bÎ��¤ ü�¤�±ä �� .À�Ø÷ ¢�¹þ� âþ¥��X � � D= A(X � �)eit0�h(t0t) �¤�¬ � � X �b Ê¿Èõ â �� � .Àª� � ¤�Â ìÂ ��¤�Ê � ¢� �ø �¤�¬ ¤¢ ö� ñ� Þ µ �� ü ó� Ú � â �� � øüÔ�õ�÷ â��� ×þ g(�) ö� ¤¢ �î ,´¨� g((x��)0(x��)).´¨��ú�� �2Id Å÷�þ¤�ø�î ÅþÂ��õ �� ñ�õÂ÷ ùÂ�çµõ À�� âþ¥����÷ ýÂÚþ¢ ý�ûâþ¥�� �ØÜ� ,´Æ�÷ ýøÂî ö�Öµõ âþ¥��Spherial Symmetry6Elliptial Symmetry7



19 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ö¤�Ö� �Àä ø ö¤�Ö� ��úÔõ ö�õ�Â�� ü·½�âþ¥�� ¥� ÂµÈ�� Í¡ ýø¤ ñ�Þµ�� âþ¥�� �¤�¬ ßþ� ¤¢.´¨� (12) �÷��õ ñ�Þµ��ù�Ú÷� ,Àª�� �µª�¢ ¢��ø ý��þø�¥ ö¤�Ö� ¤¢ � �ÎÖ÷ Âð� (2ñ�Þµ�� �� �Ìê Ý�÷ ø¢ �� �¤ Rd ,� ¥� ùÀ÷¤Áð �½Ô¬ Â�� Âû.´¨� ¤�ÂìÂ� Ýû °ÜÎõ ßþ� ÅØä .À�îüõ Ý�ÆÖ� Â��Â�ù�Ú÷� ,Àª�� �µª�¢ ¢��ø ý��þø�¥ ö¤�Ö� ¤¢ � �ÎÖ÷ Âð� (3.´¨� � ýø¤ X üÏÂª âþ¥�� �÷��õ ��Î Ö ÷ ø ü ÷� Ø õ ù¥�À ÷� � î ü ÷¤� Ö µ õ â þ¥� � � î �¹ ÷� ¥�,(üÎ¡ ÛþÀ±� ×þ �� Ýî ´¨¢) À�ª�� Â ��Â � ö� ö¤�Ö�¤¢ �î ´¨� ñ�Öãõ ,´¨� ¤�¢¤�¡Â� ýÂµÈ�� ´���Á� ¥�Â��Â� ýÀã�À�� �÷��õ �� ö¤�Ö� �ÎÖ÷ ,ö¤�Öµõ ý�ûâþ¥��ö�È÷ ü��¡ �� �¤ üðÄþø ßþ� �î ö¤�Ö� ¥� üä�÷ .Àª��üê¢�Ê� ¤�¢Â� .¢�ªüõ ùÀ�õ�÷ �Ìê Ý�÷ ö¤�Ö� ,Àû¢üõÝ�÷ Âû ý�¥� �� Âð� ,´¨� � ñ�� �ÌêÝ�÷ ö¤�Ö� ý�¤�¢ X¤�ÂìÂ� P (� 2 H) � 12 �Î��¤ ,� Ûõ�ª H �µÆ� ý�ÌêÀþ� � � ¥� ùÀ ÷¤Áð �½Ô¬ Â�� Âû ÂÚþ¢ �¤�±ä �� .Àª� �Ûì�À� ý�¤�¢ ��Àî Âû �î �µÆ� ý�Ìê Ý�÷ ø¢ �� �¤ Rd.À�î Ý�ÆÖ� ,À�µÆû 12 ñ�Þµ��ö¤�Ö� �Àä ý�ûù¥�À÷� 3�µêÂð ÂÑ÷ ¤¢ âþ¥� � üðÄþø ×þ ö���ä �� ö¤�Ö � üµìø´ú� ø á�÷ ö�� �üõ �¤ ö¤�Ö � �Àä � þ üÚó�� ,¢�ªüõù¥�À ÷� ü Ü î ¤� Ï � � .´ êÂ ð Â Ñ ÷ ¤¢ ö¤� Ö � ¥� é�Â ½ ÷�À��þüõ Çû�î ÂÔ¬ �� ö¤�Öµõ ý�ûâþ¥�� ý�Â� üÚó���Àä ¤�ÀÖõ ø ´ú� °��Â� �� üÚó�� ù¥�À÷� ø ´õ�ä øý�Â � � î ü þ� û¤� � ã õ ° Ü è� .À � û¢ü õ ö�È ÷ �¤ ö¤� Ö �

ý�¤�¢ Xd�1üê¢�Ê� ¤�¢Â � .´õ�ä ø ý�îÂõ ö¤�Ö ��bÎ��¤ ù�ðÂû ,´¨� � ñ�� 8ý�îÂõ ö¤�Öµõ âþ¥��X � � D= � �X� Î ��¤ ¤¢ ¢� �ø �¤� ¬ ¤¢ ö� ü ó� Ú � .À ª� � ¤�Â ìÂ �ö¤�Ö � á� ÷ ßþ� .À �îüõ ëÀ¬ f(� � x) d= f(x � �)üµó�� ´õ�ä ö¤�Ö� .¢�ªüõ ùÀ�õ�÷ ù¢�¨ ö¤�Ö� üû�ð.℄4[ ´¨� ý�îÂõ ø ýøÂî ö¤�Ö� ß��,´¨� ý�îÂõ ö¤�Öµõ � ñ�� X ´Ôð ö���üõ üä�÷ ���Î��¤H 2 Rd �µÆ� ý�Ìê Ý�÷ Âû ý�Â� Âð� ÍÖê ø Âð�P (X � � 2H) = P (X � � 2 �H)u �Ø þ ¤�¢Â � Âû ý�¥� � � ÂÚ þ¢ �¤� ±ä � � .Àª� � ¤�Â ìÂ �.Àª� � ¤�Â ìÂ � u0(X � �) D= u0(� � X) �Î��¤ Rd ¤¢âþ¥�� ,ý�îÂõ ø ýøÂî ö¤�Ö� ß�� �ø�Ô� ö¢�¢ ö�È÷ ý�Â��î ,ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ [�; ℄d ýø¤ ýÀã� d ´¡���Øþ.´Æ�÷ ýøÂî ö¤�Öµõ �õ� ,´¨� ý�îÂõ ö¤�Öµõö¤� Ö � ý�¤�¢ Xd�1 ü ê¢� Ê � ¤�¢Â � .ý�� þø�¥ ö¤� Ö ��bÎ��¤ ù�ðÂû ,´¨� �d�1 ñ�� 9ý��þø�¥X � �kX � � k D= � �XkX � � kâþ¥�� ý�¤�¢ X��kX��k ù�ðÂû ÂÚþ¢ �¤�±ä �� ,Àª�� ¤�ÂìÂ�.Àª�� ý�îÂõ ö¤�Öµõü¡Â � ø ´¨� ýøÂî ö¤� Ö � ¥� üÞ �Þã � ö¤� Ö � á� ÷ ß þ�:℄7[ ¥� À��¤�±ä ö� ý�û üðÄþø,´¨� �µØþ ¢��ø �¤�¬ ¤¢ ý��þø�¥ ö¤�Ö� ¤¢ � �ÎÖ÷ (1�î ,Àª� � �µ ê� þ �îÂÞ � Í¡ ×þ ñ�� âþ¥� � �Ø� þ� ÂÚõCentral Symmetry8Angular Symmetry9



20 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨¢�ú�È� � â þ¥� � ×þ üÚó�� ö���õ ýÂ�ðù¥�À ÷� ý�Â � �¤� ß�Ú÷��õ �� âþ¥�� Ýû ø ÛÖµÆõ Y ø X ö� ¤¢ �î ,¢Âî℄8[ üÔ�ê� ø ºþø�Øó�õ .À�µÆû� Å÷�þ¤�ø�î ÅþÂ��õ ø�¤�¬ �� �¤ ùÂ�çµõ À�� üÚó�� ¤��ãõsupu2Sd�1 [E(u0X � u0�)3℄2[V ar(u0X)℄3(���)0��1(���) ¤��ãõ ℄5[ ý�ðø�þ� .À÷¢Âî üêÂãõ℄10[��ø� .´¨� âþ¥�� Àõ � ö� ¤¢ �î ,¢Âî ¢�ú�È�� �¤¤��ãõE[�(X1; � � � ; Xd�1; �1; �2)℄(E[�(X1; � � � ; Xd; �2)2℄) 12ö�È ÷ ,�(X1; � � � ;Xd+1) ö� ¤¢ � î ,¢Â î ¢� ú �È � � �¤� Î Ö ÷ d + 1 � Ü � ¨ø � � ø ´ ¨� Rd ¤¢ Ý ¹ � ùbÀ � û¢ø ¢� ªü õ ß � � ã � �� ü ÷� Ø õ ù¥�À ÷� ø x1; � � � ; xd+1.À�îüõ ÝÞ���õ � �� ´±Æ÷ �¤ E[�(X1; � � � ;Xd;�)�℄â��� ℄2[´Æõ ø §ø¤ø�dsF (r) = `F (r) �MF1f(MF ) ; 0 < r < 1�÷��õMF ,F âþ¥�� üó�Ú� f ö� ¤¢ �î ,À�µêÂð ÂÑ÷ ¤¢ �¤ø ´¨�  �� ´±Æ÷ E(kX� k) ùbÀ��î ÝÞ���õ 10üþ�ÌêÝ�Þã� ,�÷��õ �ó�Üð .´¨� ü÷�Øõ â��� 11�÷��õ �ó�Üð `F (r)�¤�Ê� ø ´¨� ùÂ�çµõ ×þ ´ó�� ¤¢ üî¤�� ö��õ ��õ�¢[F�1(12 � r2 ); F�1(12 + r2 )℄ ; 0 < r < 1Â�Æõ ø ù¥�À÷� sF (r) ,r = r0 Âû ý�Â� .¢�ªüõ ÓþÂã�ù¥�À ÷� ö�� �ü õ .À û¢ü õ ö� È ÷ �¤ ü Ú ó� � ¤�¢Â � ü Ü îMF �÷� �õ ¥� h«�¡ Â�Æõ Âû ¤¢ �¤ F üÚó�� üãì�ø¤¢ �î ,¢¤ø� ´¨À� < sF (r); h > ¤�¢Â� ù¥�À÷� �Ü�¨ø ��

¤� î � � ü ó� Þ µ �� â þ¥� � × þ ü Ú ó� � ö�� � õ Ç¹ � ¨.À÷�ªüõ ÓþÂã� âþ¥�� ý�û¤ø�µÈð §�¨� Â� ,À÷ø ¤üõ,� ÷� � õ m ,ß�Ú ÷� � õ �XÀ� �î Âê ´ó�� ßþÂ �ù¢�¨ ¤¢��¨ ý�îÂõ ¤ø� µÈð �3 ø ¢¤�À ÷� µ¨� é�Â½÷� S ,Àõ M( �X �M)=S ý�û´�Þî �¤�¬ ßþ� ¤¢ .À�ª� � â þ¥� �üÚó�� °þ�Â® °��Â� �� �î �3=S3 ø 3( �X � �)=S øùÀ�õ� ÷ ý¤ø� µÈð üÚó�� °þÂ® ø ö�¨Â� � �ø¢ ø ñø�ý�Â � ýÀ � Ô õ ø ù¢� ¨ ý�� ÷� Þ ÷ ý� û´ � Þ î ,À ÷� ªü õÍ��ø ¤ ¤¢ .À�µÆû âþ¥�� ×þ ö¤�Ö� �Àä ö���õ Ç¹�¨°þ�Â® ßþ� üÚµÆ��ø âê¤ ´ú� ¤¢ S ¤��ãõ é�Â½÷� ���ü�¤�¬ ¤¢ .´¨� ùÀª �µêÂð ¤�î �� ýÂ�ðù¥�À÷� À��ø ��°þ�Â® ��Þ� ,À�ª�� ö¤�Öµõ ß�Ú÷��õ �� ´±Æ÷ �ûù¢�¢ �î¢�ªüõ �Ñ��õ �î ¤�Î ÷�Þû .À� µÆû ÂÔ¬ Â ��Â � �� �ü ± ¨� � õ ©ø¤ ,â þ¥� � × þ � ÷� � õ ø ß �Ú ÷� � õ �Æ þ� Ö õß�� �Ü¬�ê ¢��ø .´¨� âþ¥�� ö� ö¤�Ö� ü�� þ¥ ¤� ý�Â�ø âþ¥�� ö� üÚó�� ¥� üî�� âþ¥�� ×þ �÷��õ ø ß�Ú÷��õö�È÷ �¤ üÚó�� ´ú� ,´�Þî ø¢ ßþ� ß�� é�µ¡� ´ú�Ýû Â� ö¤�Öµõ âþ¥�� ×þ Àõ ø �÷��õ ,ß�Ú÷��õ .Àû¢üõ.À�µÆû Õ±Î�õ´ó�� ¥� üÚó�� ö���õ Ç¹�¨ ý�û¤��ãõ ©ÂµÆð ý�Â�� û¤�¢Â � ¥� À þ� � ,ùÂ � ç µ õÀ �� ý�ûâ þ¥� � � � ùÂ � ç µ õ ×þßþ� �� .¢Âî ù¢�Ôµ¨� üÚó�� ù¥�À÷� ø Â�Æõ ß��ã� ý�Â�� � ö¤�Ö µõ ùÂ �ç µõÀ�� âþ¥� � ×þ üÚó�� ù¥�À ÷� °��Â �üÚó�� ýÂ�ðù¥�À÷� ý�Â� .¢�ªüõ ù¢�¢ ö�È÷ ÂÔ¬ ¤�¢Â�ùÀª ¢�ú�È�� üÔÜµ¿õ ý�û¤��ãõ ùÂ�çµõ À�� ý�ûâþ¥��Ef[(X � �)0��1 (Y � �)℄3 g ¤��ãõ ℄9[ �þ¢¤�õ .´¨�Spatial Median10Median Balls11



21 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ö¤�Ö� �Àä ø ö¤�Ö� ��úÔõ ö�õ�Â�� ü·½�ü��ó�¥� .¢¤�¢ ¢��ø ü�ø�Ôµõ ý�úû�¤ üÚó�� ¢�¹þ� ý�Â�â þ¥� � × þ ¤¢ ü Ú ó� � ¢� ¹ þ� ý�Â � ù¢� ¨ ù�¤ × þ ℄3[Âð� �î ¢Âî ù¢�Ôµ¨� °ÜÎõ ßþ� ¥� ýø .¢�Þ÷ ���¤� ö¤�Öµõâ��� ×þ G ,ÂÔ¬ ñ�� ö¤�Öµõ üó�Ú� â��� ×þ f0(y)ñ�� ,G0 ü�ãþ ö� ÂÒ��µõ üó�Ú� �î �µ¨��� �fÖÜÎõ âþ¥���¤�¬ ßþ� ¤¢ .Àª�� ¢Âê â��� ×þ w ø ´¨� ö¤�Öµõ ÂÔ¬f(y) = 2f0(y)G(w(y))üð¢�¨ �� ©ø¤ ßþ� ¥� ù¢�Ôµ¨� �� .´¨� üó�Ú� â��� ×þüÚó�� ýÀ�� ñÀõ ´�Ü��ì ,üþ�ûÂµõ�¤�� ö¢ø�ê� �� ö���üõ.¢¤ø� ¢���� ö¤�Öµõ ý�ûâþ¥�� ¥� ý¤��Æ� ¤¢ �¤,ö¤�Öµõ âþ¥�� ×þ ¤¢ üÚó�� ¢�¹þ� ý�Â� ÂÚþ¢ ù�¤ ×þùÀ þ� .℄7[ ´¨� éøÂ ã õ 14§�� Ö õ Â µ õ�¤� � ß µ ê� Øª � ��ø�Ôµõ §��Öõ Âµõ�¤�� ö¢Â� ¤�î �� ©ø¤ ßþ� ¤¢ üÜ¬�Âû .´¨� ö¤�Öµõ üó�Ú� ×þ üÔ�õ ø ´±·õ ´ÞÆì ¤¢ø ²� ´Þ¨ ¤¢ ñ�Þµ�� �Â� ¥� üÞ�÷ ÀþÀ� âþ¥�� ¤¢ À��Âð� �õ� ,¢Â�ðüõ ¤�Âì �ûy ¤�½õ ´¨�¤ ´Þ¨ ¤¢ ÂÚþ¢ Ý�÷ßþ� ,¢�ª ��¹÷� °¨��õ ¤�Ï �� §��Öõ Âµõ�¤�� ßµê�Øªüê¢�Ê� Â�çµõ ×þ X À��î Âê .¢ø¤üõ ß�� ¥� ¢�Âþ��� ÀþÀ� üó�Ú� ©ø¤ ßþ� ¤¢ .Àª�� f üó�Ú� �� ö¤�Öµõ�¤�¬fa(x; �) � a(�)1� f(x� )I(�1;0)(x)+(2� a(�))�f(x�)I(0;1)(x),� > 0 ý�¥� � � ö� ¤¢ � î ,¢� ª ü õ Ó þÂ ã �ß þ� � � Þ Æ � � �ø .a(1) = 1 ø 0 � a(�) � 2

Â�Æõ ¤¢ 12Ó�ã® �ó�� F âþ¥�� .´¨� 0 < r < 1 ö�,r Âû ý�Â� < sF (r); h > Âð� ,¢�ªüõ ùÀ�õ�÷MF ¥� hù� ðÂ û ,¢� ªü õ ùÀ ÷�� ¡ 13ý� ì � ó� � ø À ª� � ü Ô � õ� ÷�Î��¤ Âð� .Àª�� ý¢�ã¬ r ¤¢ < sF (r); h >< sG(r)� sF (r); h >� 0MF ¥� h Â�Æõ ¤¢ G �� ´±Æ÷ F ,Àª�� ¤�ÂìÂ� r Âû ý�Â�ù¢�¢ ö�È÷ F � hG �¤�Ê� �î ,´¨� ýÂ�Ó�ã® �ó��ßþ�¤¢ ,AF = sup0<r<1 k sF (r) k À��îÂê .¢�ªüõ.´¨� ö¤�Öµõ�÷ G ¥� ÂµÞî F ù�Ú÷�,AF � AG Âð� �¤�¬ö���üõ �ú÷� ×Þî �� �î �û ©ø¤ ü¡Â� ýÀã� Ç¿� ¤¢¼�®�� ,¢Âî ¢�¹þ� �ó�� ý�ûâþ¥�� ö¤�Öµõ ý�û âþ¥�� ¥�.À÷�ªüõ ù¢�¢�À ä ýÀ � � ñÀ õ ´ � Ü �� ì ¢� ¹ þ� 4ö¤�Ö�¤¢ .´¨� ¤�¢¤�¡Â� ü¬�¡ ´�Þû� ¥� ¤�õ� ¤¢ ñ�õÂ÷ âþ¥��,âþ¥�� ö¢�� ñ�õÂ÷ Âê ý¤�õ� ý�ûÛ�Ü½� ¥� ý¤��Æ��î ´¨� üó�� ¤¢ ßþ� .´¨� ¯� ± � µ¨� üÜ¬� ý�� �Â þ¥é�¡Â� �ú÷� âþ¥�� �î ¢ÂÞªÂ� ö���üõ �¤ ý¢Àãµõ âõ���©�� ù¤�� Þ û ¤ø¢ � µªÁð ¥� .´¨� � ó�� ñ� õÂ ÷ â þ¥� �ýÀ�±óÀõ ´�Ü��ì �î üþ�ûâþ¥�� �� ü���µ¨¢ ý�Â� üþ�ûß þÀ � .´¨� � µ êÂ þÁ � �¤�¬ ,À �ª� � � µª�¢ �¤ üÚ ó��ùø�ä �î ,À÷�ª �µ¡�¨ üþ�ûâþ¥�� ´¨� ùÀªüã¨ ¤�Ñ�õ��÷ �¤ üÚó�� ýÀ�±óÀõ ´�Ü��ì ñ�õÂ÷ âþ¥�� ý�ûüðÄþø Â�.À�ª�� �µª�¢Weakly Skew12Strongly Skew13Splitting Sale Parameter14



22 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨�¤�Ê� üãþ¥�� ý�¤�¢ Y = X2 øfY (y) = 12�py 0 � y < �2Ýþ¤�¢ âþ¥�� ßþ� ý�û¤ø�µÈð Àó�õ â��� ¥� ù¢�Ôµ¨� �� .´¨�E(X) = ��3V ar(X) = (3� �2)�291 = 25 �(5�2 � 9)(3� �2) 322 = 35 (9� 5�2)(�2 + 3)(3� �2)2ßþ� üðÀ �Èî ø üÚ ó�� °þ�Â® °� �Â � � � 2ø 1 �î�¤ ´¡���Øþ �ó�� âþ¥�� 1 ÛØª .À�û¢üõ ö�È÷ �¤ âþ¥��ö�È÷ � üÚó�� Âµõ�¤�� ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� ��.Àû¢üõ

.�. ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� ´¡���Øþ �ó�� âþ¥�� .1 ÛØª�ó�� âþ¥�� ý�¤�¢ X üê¢�Ê� Â�çµõ .ñ�õÂ÷ �ó�� âþ¥���¤�¬ �� ö� üó�Ú� â��� Âð� ,´¨� ñ�õÂ÷fX(x;�; �; �2) = 2�(x;�; �2)�(�(x � �� ))ñ�Þµ�� üó�Ú� â��� °��Â� �� �(�) ø �(�) ö� ¤¢ �î ,Àª��â��� .À�µÆû ¢¤�À÷�µ¨� ñ�õÂ÷ âþ¥�� üãÞ¹� âþ¥�� â��� ø

âþ¥�� üÔ�õ ø ´±·õ ´ÞÆì ø¢ ý�Â� �î ´¨� ö� ©ø¤ßþ� .¢Â�ðüõ ¤�Âì ù¢�Ôµ¨� ¢¤�õ �ø�Ôµõ §��Öõ Âµõ�¤�� ø¢.´¨� ñ¢�ãõ ��óø� üó�Ú� �� � = 1 ý�¥� �� üó�Ú�ö¤�Öµõ - �ó�� ý�ûâþ¥�� ü¡Â� 1.4� � ö�� �üõ � ÷�Ú� �î À ÷¢�¢ ö�È ÷ ℄5[ ß þÂ þ�¨ ø � µ �� ð�� Âµõ�¤�� ×þ ö¢ø�ê� � � ø ℄3[ ü��ó�¥� ©ø¤ ¥� ù¢�Ôµ¨��b þÂÑ÷ ¤¢ ùÀª �µ¡��ª ø ö¤�Öµõ ý�úãþ¥�� ¥� ý¤��Æ��úã þ¥� � ßþ� ¤¢ �¤ üÚó�� ýÀ�� ñÀõ ´�Ü �� ì ,ñ�Þµ��¤¢ �x Â��Â� w(x) ¢Âê â��� Âþ¥ ¢¤��õ ��Þ� ¤¢ .¢¤ø� ¢����.´¨� ùÀª �µêÂð ÂÑ÷âþ¥�� ý�¤�¢ X üê¢�Ê� Â�çµõ .´¡���Øþ �ó�� âþ¥��üó�Ú� â��� Âð� ,´¨� (��; �) ù¥��¤¢ 15´¡���Øþ �ó��ÛØª �� ö�FX (x) = 1�2 [max(min(�x; �);��) + �℄�� < x < � ; � > 0üó� Ú� â �� � .´¨� üÖ � Ö� ý¢Àä �ö� ¤¢ � î ,Àª� �©ø¤ ¤¢ �î ´¡���Øþ âþ¥�� üãÞ¹� âþ¥�� â��� ø ñ�Þµ���¤�¬ �� ö���üõ �¤ À�µÆû ù¢�Ôµ¨� ¢¤�õ ü��ó�¥�f(x) = 12�F (x) = [max(min(x; �);��) + �℄2��¤�±ä X üê¢�Ê� Â�çµõ ý�û¤ø�µÈð Àó�õ â��� .´ª�÷¥� ´¨�M(t) = (�t ) osh(�t)� (�� �t�t2 ) sinh(�t)Skew Uniform Distribution15



23 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ö¤�Ö� �Àä ø ö¤�Ö� ��úÔõ ö�õ�Â�� ü·½�-2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� �¤ ñ�õÂ÷ �ó�� âþ¥�� 2 ÛØª.Àû¢üõ ö�È÷ � üÚó�� Âµõ�¤�� ý�Â�
.�. ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� ñ�õÂ÷ �ó�� âþ¥�� .2 ÛØª,´¨� �Ê�Ö÷ ßþ� ý�¤�¢ âþ¥�� ßþ� (3) üðÄþø �� ���� ���ûy ¤�½õ éÂÏ ×þ ¤¢ ñ�Þµ�� ï¤�� ý�û� ý�Â� �î�ûâþ¥�� ßþ� ¥� ýÀþÀ� §�î .´¨� ÂÔ¬ Â��Â � �f ± þÂÖ ��¤�Ê� ℄1[ö�¤�ØÞû ø �ó�ø�÷�¤� Í¨��f(xj�1; �2) = 2�(x)�( �1xp1+ �2x2 )x; �1 2 R ; �2 � 0ýÀ� ± óÀ õ ý�Â � Â µ õ�¤� � ø¢ ö¢� � �¤�¢ � � � î ,Àª üêÂã õßþ� .´¨� ¤�¢¤�¡Â� ýÂµÈ�� ýÂþÁ� é�Îã÷� ¥� ,üÚó��ü¡Â� ø ¢�ªüõ ù¢�¢ ö�È÷ SGN(�1; �2) ¢�Þ÷ �� âþ¥��¥� À��¤�±ä âþ¥�� ßþ� Ýúõ ý�û üðÄþø ¥�SGN(�1 = ,�2 � 0ø x 2 R Â û ý�¥� � � (1.0; �2) = N(0;1)SGN(�1; �2 = 0) = ,x 2 R Â û ý�¥� � � (2.SN(�1)�X � ù� Ú ÷� ,X � SGN(�1; �2)Â ð� (3.SGN(��1; �2)

�¤�Ê� âþ¥�� ßþ� ý�û¤ø�µÈð Àó�õMX(t) = 2 expf�t+ t2�22 g�(Æt�)À ó� õ â �� � Û Ø ª .´¨� Æ = �p1+�2 ö� ¤¢ � î ,´¨�ñ�õÂ÷ �ó�� ý�û âþ¥�� ù¢��÷�¡ Àû¢üõ ö�È÷ �û¤ø�µÈð¢¤�À÷�µ¨� ÛØª .´¨� �µÆ� �ûÂ�çµõ üÎ¡ ��þÀ±� ´½��� ø Àþ�üõ ´¨¢�� � = 1 ø � = 0 ý�¥� �� âþ¥�� ßþ�.¢�ªüõ ù¢�¢ ö�È÷ Z � SN(�) ¢�Þ÷� µ¡�¨ ©ø¤ ßþ� ¥� ù¢� Ô µ¨� � � � î ü ó� õÂ ÷ � ó�� â þ¥� �¥� ü¡Â� �î ,´¨� ü��ÜÎõ ý�û üðÄþø ý�¤�¢ ,¢�ªüõ¥� À��¤�±ä �ú÷�.´¨� �� Âµõ�¤� � � � ñ�õÂ ÷ � ó�� üó�Ú� ý�¤�¢ �Z (1�Âþ¥f�Z(y) = fZ(�y) = 2�(�y)�(�(�y))= 2�(y)�((��)y).´¨� ¢¤�À÷�µ¨� ñ�õÂ÷ Z âþ¥�� ù�Ú÷� ,Àª�� � = 0Âð� (2Û�õ 16ñ�õÂ÷ Ý�÷ âþ¥�� �� Z âþ¥�� ù�Ú÷� ,�!1Âð� (3ü�ãþ ,À�îüõlim�!12�(z)�(�z) = 2�(z) Z 1�1 �(t) dt:I(Z � 0)= r2� e� z22 :I(Z � 0)×� �fþ�ì ,´��� �×þ ý�¥� �� ñ�õÂ÷ �ó�� âþ¥�� â��� (4.´¨� 17ýÀõø jZj ù�Ú÷� ,Àª�� Y � N(0;1) ø Z � SN(�) Âð� (5.À�µÆû âþ¥�µÞû jY jHalf Normal Distribution16Strongly Unimodal17



24 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨âþ¥�� ßþ� ¤¢ .´¨�E(X) = bÆr �2 �( ��12 )�( �2 )V ar(X) = �� � 2 � �� �21+ �2 [�( ��12 )�( �2 ) ℄E(X3) = bÆ(3� Æ2)(32 ) 32 �( ��32 )( �2 )E(X4) = 3�2(� � 2)(� � 4)1 = [E(X3)� 3E(X2)E(X)+2E3(X)℄=[V ar(X)℄ 322 = [E(X4)� 4E(X3)E(X)+6E(X2)E2(X)� 3E4(X)℄=[V ar(X)℄2°� �Â � � � 2ø 1 .Æ = �p1+�2 ø b = q2� ö� ¤¢ � î.À�û¢üõ ö�È÷ �¤ âþ¥�� ßþ� üðÀ�Èî ø üÚó�� °þ�Â®� �� t âþ¥�� �� âþ¥�� ßþ� ,Àª�� � = 0��� âþ¥�� ¤¢ Âð�ÛþÀ±� ñ�õÂ÷ �ó�� âþ¥�� �� � ! 1 Âð� ø ý¢�¥� ��¤¢4 ÛØª .´¨� F (1; �) âþ¥�� ý�¤�¢ �� ÷ X2 ø ¢�ªüõÂµõ�¤�� ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� �¤ t�ó�� âþ¥��.Àû¢üõ ö�È÷ � üÚó��

.� ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� t. �ó�� âþ¥�� .4 ÛØª

,x 2 R Âû ý�¥� �� (4f(xj � �1; �2) + f(xj�1; �2) = 2�(x),x 2 R Âû ý�¥� �� (5lim�1!�1 f(xj�1; �21) = 2�(x)�(�sgn(x))´¨� ¤�ÂìÂ� Âþ¥ �Î��¤ �2 Âû ý�¥� �� (6lim�1!1 f(xj�1; �2) = 2�(x)Ifx�0glim�1!�1 f(xj�1; �2) = 2�(x)Ifx�0gý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� �¤ SGN âþ¥�� 3 ÛØª.Àû¢üõ ö�È÷ �2 ø �1 üÚó�� ý�ûÂµõ�¤��
. �2ø �1 ÓÜµ¿õ Âþ¢�Öõ ý�¥� �� SGN . âþ¥�� .3 ÛØªâþ¥�� �� üê¢�Ê� Â�çµõ ×þ W �»÷��� .t �ó�� âþ¥����¤¢ � �� ø¢ ý�î üê¢�Ê� Â�çµõ ×þ V ø ñ�õÂ÷ �ó��X = WpV =� âþ¥�� ù�Ú÷� ,À�ª��W ¥� ÛÖµÆõ ø ý¢�¥�� � ö� ü ó� Ú � â �� � ø ´ ¨� ý¢�¥� � �¤¢ � � � t � ó� ��¤�¬fx(x) = 2f(x)F (�x)= 2 �( (�+1)2 )p���( �2 ) (1+ x2� )� �+12� FT�+1  �xs 1+ ��(� + x2)!



25 ñø� ù¤�Þª ,Ýû¢�÷�� ñ�¨ ö¤�Ö� �Àä ø ö¤�Ö� ��úÔõ ö�õ�Â�� ü·½�.�. ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� üª�î �ó�� âþ¥�� .5 ÛØªâþ¥� � ý�¤�¢ X üê¢�Ê� Â � ç µ õ .§��� � ó�� âþ¥� ��¤�¬ �� ö� üó�Ú� Âð� ,´¨� §��� �ó��fX(x) = 2f(x)F (�x)= e� jxj� [1+ sgn(�x)(1 � e� j�xj� )℄2� ö� ¤¢ �î ,Àª��f(x) = e�jxj�2�F (x) = 12 [1+ sign(x)(1� e� jxj� )℄.À�µÆû §��� âþ¥�� âþ¥�� â��� ø üó�Ú� â��� °��Â� ���¤�¬ �� Y = X2 üó�Ú� â���fY (y) = e�py�2�py¥� À��¤�±ä âþ¥�� ßþ� ý�û üðÄþø ü¡Â� .´¨�E(X) = �[1� 1(� + 1)2 ℄V ar(X) = �2[2� �2(�+ 2)2(�+ 1)4 ℄1 = [2�(�+ 2)(�2 + �+ 1)(�2 + 3�+ 3)℄=[2(� + 1)4��2(�+ 2)2℄ 322 = [3(3�8 + 24�7 + 88�6+192�5 + 276�4 + 272�3+176�2 + 64� + 8)℄=[(�4+4�3 + 8�2 + 8� + 2)2

�ó�� âþ¥�� ý�¤�¢ X üê¢�Ê� Â�çµõ .üª�î �ó�� âþ¥���¤�¬ �� ö� üó�Ú� â��� Âð� ,´¨� üª�îfX(x) = �[1+ 2 artan(�x� )� ℄�(�2 + x2) ; x 2 Rö� ¤¢ �î ,Àª��f(x) = ��(�2 + x2)F (x) = 12 + artan(x� )�üª�î âþ¥�� üãÞ¹� âþ¥�� â��� ø üó�Ú� â��� °��Â� ��ø ´Æ�÷ ¢���õ âþ¥�� ßþ� ý�û¤ø�µÈð Àó�õ â��� .À�µÆû.¢¤�À÷ ý��µÆ� ÛØª ö� �Ê¿Èõ â���¤¢ � = 1 ö¢�¢ ¤�Âì üª�î �ó�� âþ¥�� ÓþÂã� �ø¢ ©ø¤Âþ¥ ÛØª �� ö� üó�Ú� °��Â� ßþÀ� .´¨� t �ó�� âþ¥��Àõ� Àû��¡ ´¨À�fX(x) = 1�(1 + x2)� [1+ �xq1+ (1+ �2)x2 ℄; x 2 R.´¨� ñø� üó�Ú� ���Èõ üó�Ú� ßþ� ý�ú�ðÄþø� î ´¨� ¤�Â ì ß þ� � � � � ÷ üª� î � ó� � Ó þÂ ã � ß � õ� ¨üó�Ú� ý�¤�¢ Y ø Z ÛÖµÆõ ø üê¢�Ê� ý�ûÂ�çµõ Âð�� ó� � â þ¥� � ý�¤�¢ � � ÷ X = YZ ù� Ú ÷� ,À � ª� � SN(�)ý�ù¢�¨ ÛØª ý�¤�¢ ü ó�Ú� ß þ� ��Â ð� .´¨� üª� î�� � üª�î � ó�� ý�ûüðÄ þø ¤¢ ñ�� ßþ� � � ,Àª� �üÞ ÷Âþ¢�Öõ ý�¥� �� �¤ üª�î �ó�� âþ¥�� 5 ÛØª .´¨� Ý�ú¨.Àû¢üõ ö�È÷ � üÚó�� Âµõ�¤�� ý�Â� -2 ø 0 ,2



26 ý¤�õ� �ÈþÀ÷� �ø¢ ù¤�Þª ,Ýû¢�÷�� ñ�¨ö� ¤¢ �î ,Àª��f(x) = e� x��(1+ e� x� )F (x) = 11+ e� x� ;â þ¥� � ü ã Þ¹ � â þ¥� � â �� � ø ü ó� Ú � â �� � ° � �Â � � ��¤�Ê� Y = X2 üó�Ú� â��� .À�µÆû ×�µ¨��óFY (y) = e�py�[�(1+ e�py� )2py℄ ; y � 0;ÛØª üó�Ú� ßþ� �Ê¿Èõ â��� ø ¤ø�µÈð Àó�õ â��� .´¨�¥� À��¤�±ä âþ¥�� ñø� ¤ø�µÈð ¤�ú� ø ¢¤�À÷ ý��µÆ�E(X) = 2�A1 ; E(X2) = 13 (��)2E(X3) = 2�3A2 ; E(X4) = 715 (��)4;.Aj = R10 (ln z)j[(1+z)2(1+z�)℄ dz; j = 1;2 ö� ¤¢ �î
.�. ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� ×�µ¨��ó �ó�� âþ¥�� .7 ÛØªø 0 ,2 Âþ¢�Öõ ý�¥� �� �¤ ×�µ¨��ó �ó�� âþ¥�� 7 ÛØª.Àû¢üõ ö�È÷ � üÚó�� Âµõ�¤�� ý�Â� -2

ßþ� üðÀ �Èî ø üÚ ó�� °þ�Â® °� �Â � � � 2ø 1 �î� � â þ¥� � ß þ� �Ê¿Èõ â �� � .À �û¢üõ ö�È ÷ �¤ â þ¥� ��¤�¬ (t) = �t+ (� + 1)2i(�t+ i)((�t)2 + (�+ 1)2)Í��ø¤ ùø�ä �� .´¨�lim�!�1 2 = 9lim�!��1�pp2�1 1 = �1lim�!�1 1 = 2 .À÷¤�ÂìÂ� ��÷
.�. ý�Â� -2 ø 0 ,2 Âþ¢�Öõ ý�¥� �� §��� �ó�� âþ¥�� .6 ÛØªø 0 ,2 Â þ¢� Ö õ ý�¥� � � �¤ §��� � ó�� â þ¥� � 6 ÛØª.Àû¢üõ ö�È÷ � üÚó�� Âµõ�¤�� ý�Â� -2âþ¥�� ý�¤�¢ X üê¢�Ê� Â�çµõ .×�µ¨��ó �ó�� âþ¥���¤�¬ �� ö� üó�Ú� â��� Âð� ,´¨� ×�µ¨��ó �ó��fX(x) = 2f(x)F (�x)= 2e� x��(1+ e� x� )2(1+ e��x� ) ; x 2 R;
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