
¤�Èî üþ�¹È÷�¢ ü®�þ¤ ý�Ö��Æõ ß�õ�¨ ø ü¨ ����b¨ ¾¨��88/2/16 ñø� ý�ÆÜ�Â û ý�¥� � � Â ð� À � � î ´ �� � .À ª� � X ¥� ý�� ä� Þ¹ õÂ þ¥ A ø × þÂ µ õ ý�Ì ê × þ (X; d) Ý � � î ­Â ê (1.´¨� �µÆ� A ù�Ú÷� ,Àª�� �µÆ� A \K ý�ä�Þ¹õ ,K À�÷�õ X ¥� ù¢ÂÈê ý�ä�Þ¹õÂþ¥:¾¨��ý��ÎÖ÷ � � �î ´¨� ¢���õ A ¤¢ fang À� ÷�õ ý�� ó� ± ÷¢ Å� .Àª�± ÷ � µÆ� A Ý��î ­Âê ÓÜ¡ ö�ûÂ � � �ö���üõ üð¢�¨ �� .ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤ K = fan : n 2 Ng [ fxg ý�ä�Þ¹õ .´¨�ÂÚÞû x =2 A À�÷�õ,ü�ãþ ;A \K �î ´Ôð ö���üõ ,�ó�bÆõ ­Âê �� ���� �� ßþ�Â���� .´¨� ù¢ÂÈê �ä�Þ¹õ ßþ� �î ¢�¢ ö�È÷ÝþÂ�ðüõ �¹�µ÷ ,´¨� Â�¡� ý�ä�Þ¹õ ý�Â� üðÀ�±Æ� ý�ÎÖ÷ ×þ x ö�� ñ�� .´¨� �µÆ� fan : n 2 Ng.´¨� Ëì��� �î x 2 A \K � A �î
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¤�Èî üþ�¹È÷�¢ ü®�þ¤ ý�Ö��Æõ ß�õ�¨ ø ü¨ ����b¨ ¾¨��88/2/16 ñø� ý�ÆÜ�:À�µÆû ñ¢�ãõ Âþ¥ ¢¤��õ À��î ´��� .´¨� ­øÂÔõ G ùøÂð (2.´¨� ñ�õÂ÷ G ùøÂð Âþ¥ Âû .Óó�.(ab)m = ba �î ¢¤�¢ ¢��ø m ¼�½¬ ¢Àä a; b 2 G Âû ý�Â� .�:¾¨��ñ�õÂ÷ G ¤¢ (ab Í¨�� ùÀª À�ó�� ý¤ø¢ ùøÂðÂþ¥) < ab > �î �¹÷� ¥� .a; b 2 G À��î ­Âê (Óó� �! �).(ab)m = ba �î ¢¤�¢ ¢��ø m ¼�½¬ ¢Àä ü�ãþ ,ba = b(ab)b�1 2< ab >Å� ´¨�¢��ø m ¼�½¬ ¢Àä ,� Õ±Ï .g 2 G ø h 2 H ,ù¢�� G ¥� üû��¿ó¢ ùøÂðÂþ¥ H À��î ­Âê ( � �!Óó�).´¨� ñ�õÂ÷ H Å� ,ghg�1 = (g�1gh)m = hm 2 H �î ¢¤�¢
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¤�Èî üþ�¹È÷�¢ ü®�þ¤ ý�Ö��Æõ ß�õ�¨ ø ü¨ ����b¨ ¾¨��88/2/16 ñø� ý�ÆÜ�.´¨� ÂþÁ� Ç¿� n! Â� Qn�1k=0(2n � 2k) ,n üã�±Ï ¢Àä Âû ý�Â� À�û¢ ö�È÷ (3:¾¨��n�1Yk=0(2n � 2k) = n�1Yk=02k(2n�k � 1) = 2n(n�1)2 nYk=1(2k � 1) (�)ÂµÞî (�) �b þ�¹� ¤¢ p ö��� ¥� n! �þ�¹� ¤¢ p ö��� p � n ñø� ¢Àä Âû ý�Â� Ý�û¢ ö�È÷ ´Æ�ê�î ��±�� ý�Â��� ´¨� Â��Â� n! ¤¢ 2 ö��� ,p = 2 Âð� ,n � 3 À��î ­Âê ´¨� ¼®�ø ÝØ� n = 1;2 ý�Â� .´¨�1Xk=1 � n2k � � 1Xk=1 n2k = n � n(n� 1)2,�õÂê �b �Ìì Õ±Ï (�) ¤¢ p ö��� ß�Þ¿� ý�Â� .P1k=1 h npk i � � ´¨� Â��Â � n! �þ�¹� ¤¢ p ö��� ,p > 2 Âð�ßþ�Â���� .h np�1i �� ´¨� Â��Â� t(p�1) � n�ú÷� ý�¥� �� �î üþ�ût ¢�Àã� .2t(p�1) p� 1 ß��»Þû .2p�1 p� 1Âµð¤�� (�) ¤¢ p ö��� Å� .À�µÆû ÂþÁ� Ç¿� p Â� ´¨� ùÀª Âû�Ò (�) ¤¢ �î �û(2k � 1) ¥� �� h np�1i Ûì�À��õ� ´¨� h np�1i ýø�Æõ �þ1Xk=1 � npk � � 1Xk=1 npk � np� 1.À�îüõ ´��� �¤ ÝØ� ßþ� ø ´¨� ýø�Æõ �þ ÂµÞî ��÷ h np�1i ¥� Å� ´¨� ¼�½¬ ¢Àä ×þ ²� ´Þ¨ ö�� øñø� ÂÎ¨ �Âþ¥ .Qn�1k=0(2n � 2k) �� ´¨� Â��Â� Z2 ýø¤ n� n ÂþÁ� öø¤�ø ý�ûÅþÂ��õ ¢�Àã� :�ø¢ Û� ù�¤ÂÎ¨ °��Â� ß�Þû �� ø ´ó�� 2n � 21 Àª�� Àþ� � ñø� ÂÎ¨ ¥� ÛÖµÆõ �î �ø¢ ÂÎ¨ ,¢¤�¢ ´ó�� 2n � 1¢�Àã� ñ�� .Àª�� �µª�À÷ À÷��� üõ ´ó�� (2n � 2k) ´Æ�÷ ��k �� ñø� ý�ûÂÎ¨ üÎ¡ °�îÂ� �î ��(k + 1).´¨� n! À÷¤�¢ ÂÔ¬ n�1 ø 1×þ �fÖ�ì¢ ö�µ¨ ø ÂÎ¨ Âû ¤¢ �î üþ�ú÷� ü�ãþ üµÈÚþ�� ý�ûÅþÂ��õ ý�Ìä�ÝØ� Ä÷�Âð� ��Ìì Õ±Ï ø À�û¢üõ ÂþÁ�öø¤�ø ý�ûÅþÂ��õ ¥� ùøÂðÂþ¥ ×þ Û�ØÈ� üµÈÚþ�� ý�ûÅþÂ��õ �õ�.´¨� ´���
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¤�Èî üþ�¹È÷�¢ ü®�þ¤ ý�Ö��Æõ ß�õ�¨ ø ü¨ ����b¨ ¾¨��88/2/16 ñø� ý�ÆÜ�ý��ÖÜ� R À��î ´��� .´¨� ö���¢�¡ �Ìä üû��µõ ý¢�Àã� �ÂÌÜ¬�� �� Â��Â� �Ìä Âû R ¤�ÀØþ �ÖÜ� ¤¢ (4.´¨� üþ�¹���:¾¨��� î Ý þÂ � ðü õ ö� � � �¤ e1; e2; � � � ; en ö�� �¢� ¡ ý�Ì ä� .À ª� � R ¤¢ ü ÷�� µ �� � � Ì ä x Ý � � î ­Â ê.e1 = 1 �¹� µ ÷ ¤¢ ø ´¨� Â þÁ �§�Øãõ 1 � x � õ� .(1 � e1)(1 � x) = 0Å� .1 � x = e1e2 � � � en1�x = 1Å� .e2 = � � � = en = 1 ¢�ªüõ �¹�µ÷ �fµþ�ú÷ Û±ì ñ�Àµ¨� ¤�ÂØ� �� ø 1�x = e2 � � � en ßþ�Â����Âû ý�Â� ù�Ú÷� ,Àª�� ö��� ¢�¡ e Âð� ñ�� .¢¤�À÷ ÂÔ¬ �� �� ü÷��µ��� �Ìä R ü�ãþ ;x = 0 �¹�µ÷ ¤¢ øý�Ìä� ,ü�ãþ ;ex = xe �¹�µ÷ ¤¢ ø xe = exe ���Èõ ¤�Ï �� .ex = exe ø¤ ßþ� ¥� ø (ex� exe)2 = 0 ,xüþ�¹��� R Å� ,´¨� ö���¢�¡ �Ìä ý¢�Àã� �ÂÌÜ¬�� �Ìä Âû ö�� ø À÷¤�¢ ¤�Âì R �îÂõ ¤¢ ö���¢�¡.´¨�
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¤�Èî üþ�¹È÷�¢ ü®�þ¤ ý�Ö��Æõ ß�õ�¨ ø ü¨ ����b¨ ¾¨��88/2/16 ñø� ý�ÆÜ�f ù�ð ö� ,Àª�� ¤�¢ö�Âî f : C nA ! C üÜ�Ü½� â��� Âð� À��î ´��� .Àª�� �¤�Þª ø �µÆ� A � C À��î ­Âê (5.´¨� ´��� ý¤�ÀÖõ Â��Â�(.ÀþÂ�ðüõ �¤ ùÂÞ÷ %50 À�û¢ ¾¨�� ñ��b¨ �� A = f0g [ f1n jn 2 Ng «�¡ ´ó�� ý�Â� ��ö���)
:¾¨��.Ý��îüõ ÓþÂã� Âþ¥ ÛØª �� �¤ S ý�þ�¢Âð .Àª�� jf j ý��� ö�Âî ×þ M À��î ­ÂêS = f(g;B) j ´¨� üÜ�Ü½� g : C nB ! C ø jgj �M , �µÆ� B � A ; gjCnA = fg.¢Âî °�Âõ ü��� ¤�Ï �� Âþ¥ °��Â� ý�Î��¤ �� ö���üõ �¤ �ä�Þ¹õ ßþ�(g;B)� (h;C) () (.´¨� g ý�ã¨�� h ø C � B )B� Âð� .Àª�� S ¤¢ ýÂ�¹÷¥ f(g�; B�)j� 2 Ig À��î ­Âê .¢¤�¢ �¤ ö¤¥ Ýó Íþ�Âª (S;� ) �î Ý�û¢üõ ö�È÷ÓþÂã� üã�±Ï ¤�Ï �� B� ýø¤ Ýû g� â��� .´¨� A ¤¢ ñ�ÞÈõ ø �µÆ� �ä�Þ¹õ ßþ� ÝþÂ�Ú� \B� Â��Â� �¤Â�¹÷¥ �� ���� �� ø ÝþÂ�ðüõ g�(z) Â��Â� �¤ g�(z) .z 2 B� �î ¢¤�¢ ¢��ø � 2 I ù�ðö� ,z 2 B� Âð� ;¢�ªüõ¢¤�õ Â�¹÷¥ ý�Â� ��� ö�Âî ×þ (g�; B�) Å� .´¨� ùÀª ß�ÞÌ� üÔþÂã�©�¡ ,ùÀª��¿µ÷� ý�ä�Þ¹õ ö¢��.´¨� üú��÷ S Å� (f;A) 2 S ùø�ä�� .´¨� ¶½�ßþ� Â�è ¤¢ �Âþ¥ Àª�� üú� Àþ�� C ,Àª�� S ñ�Þþ�î�õ (h;C) Âð� .¢¤�¢ ñ�Þþ�î�õ �Ìä ×þ S ö¤¥ Ýó Õ±Ï Å�ö� üÚ��Ø� ´¨� ¤�¢ö�Âî h ö�� .´¨�ú�� ý�ÎÖ÷ ×þ Ûõ�ª �fõø�ó �î ´¨� üú��÷ ø �¤�Þª ý��µÆ� C �¤�¬.´¨� ¢�Ì� ¤¢ (h;C) ö¢�� ñ�Þþ�î�õ �� ßþ� ø ´¨� ü÷Àªâê¤ �ÎÖ÷ ßþ� ¤¢ø ´¨� ´��� h Ûþø��ó �b �Ìì Õ±Ï .´¨� ¤�¢ ö�Âî ø ùÀª ÓþÂã� C Ûî ýø¤ h ü�ãþ ßþ� ø ´¨� C = �Å�.´¨� ´��� ��÷ f �Áó
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¤�Èî üþ�¹È÷�¢ ü®�þ¤ ý�Ö��Æõ ß�õ�¨ ø ü¨ ����b¨ ¾¨��88/2/16 ñø� ý�ÆÜ�ù¢�¢ � üÖ�Ö� ¢Àä .¢¤�À÷ ¢��ø ý¤ø¢ º�û ø ´¨� ÛÊµõ ÂÚþ¢ ýùÂð �¨ �� ùÂð Âû ,Âþ¥ üû��µõ�÷ ý�Ø±ª ¤¢ (6âÞ� Û¬�� �î ý¤�Ï�� Ý�û¢ ´±Æ÷ ´±·õ �fÀ�î� üÖ�Ö� ¢Àä ×þ �Ø±ª ¥� ùÂð Âû �� Ý�û��¡üõ .´¨� ùÀª?´¨� ßØÞõ ¤�î ßþ� � ¥� ýÂþ¢�Öõ �� ý�¥� �� .¢�ª ùÂð ö� ¢Àä Â��Â� � ,ùÂð Âû ¤ø�¹õ ý�ûùÂð ¢�Àä�

:¾¨��üµÈð¥�� �Î��¤ ¥� �î fsng10 �ó�±÷¢ ý�Ìä� �Þû Âð� �ú�� ø Âð� ´¨� �ó�Æõ ¥� ü���� � �î Ý�û¢üõ ö�È÷ �Àµ��:À�ª�� ´±·õ À�þ�üõ ´¨¢ �� Âþ¥sn+1 = �sn � 2sn�1 s0 = 1; s1 = � (�)ù��¿ó¢ �� �¤ �Ø±ª ý�ûùÂð ¥� üØþ ø f � � �¤ Àû¢üõ ´±Æ÷ ý¢Àä ùÂð Âû �� �î üã��� ,�ä¢� ��±�� ý�Â�ö��î� .f(o) = 1 Ý��îüõ ­Âê ,´±·õ ý¢Àä ¤¢ f ö¢Âî �Â® �� ùø�ä�� .Ý�õ�÷üõ o ø ù¢Âî ��¿µ÷�ëÀ¬ (�) ¤¢ �î ´¨� ´±·õ ý��ó�±÷¢ fsng �î Àþ¢ ö���üõ üµ��¤ �� ,sn = Pd(x;o)=n f(x) :Ý�û¢ ¤�ÂìÂð�.À�îüõ,d(x; o) = n > 0 Âð� ø f(o) = 1 Ý�û¢ ¤�Âì ´¨� üê�î Àª�� (�) ý�Â� ´±·õ ü���� fsng Âð� ÅØä Â�À �û¢ ¤�Â ì .� � p8 Âð� �ú � � ø Âð� ´¨� ´±·õ (�) ���� �î Ý� � îüõ ´�� � ñ�� .f(x) = sn3� 2n�1:´ª�¢ Ý�û��¡ ,� = �p2 Âð� �¤�¬ ßþ� ¤¢ .un = snp2nun+1 = �un � un�1 u0 = 1; u1 = � (��):.Àª Àû��¡ ´±·õ ßþ�Â���� ø ý¢�ã¬ ý��ó�±÷¢ fung ,� � 2 Âð� �î ¢�ªüõ ´��� �ÂÖµ¨� �� üµ��¤�� ö��î��f ø� �¤�¬ ßþ� ¤¢ ,tn = un+1un Ý�û¢üõ ¤�Â ì Àª� � ´±·õ ý�Ìä� � � ý�� ó� ± ÷¢ fung Âð� ÂÚ þ¢ éÂÏ ¥� ø���Øþ ý��ó�±÷¢ ftng �ÂÖµ¨� �� Å� .tn+1 � tn = 1tn�1 � 1tn :ßþ�Â���� ø tn+1 + 1tn = � �f�÷�� ø 0 < tn < �.� � p8 ü�ãþ ßþ� ø � � 2Å� ,t+ 1t = � �¤�¬ ßþ� ¤¢ �õ� .¢¤�¢ t ö�� ýÀ� Å� ´¨� ¤�¢ö�Âî ø6


