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¤�µÔÚÈ��¢¤�õ ¤¢ �ã ó�Îõ � � Ûþ�Þµõ ö� ÷�¢ü®�þ¤ ¥� ý¤� �Æ� üû�� µõ ý�ûùøÂð ý�µêÂÈ� � ý�þÂÑ÷ ¤¢ø À�û¢üõ ¤�Âì ÂÑ÷ Àõ �¤ ùøÂð ×þ ¥� ü¬�¡ üðÄþø �î �¤�¬ ßþ� �� À÷Àª �ûùøÂð ýÂþÁ�É�¿È�üþ�ûüðÄþø ß��� ¥� .À��îüõ ýÀ��ù¢¤ üµ¿þÂØþ À� ¤¢ À�µÆû üðÄþø ß��� ý�¤�¢ �î �¤ üþ�ûùøÂð�Ü�¨ø �� ýÂþÁ�É�¿È� �±ª ø ýÂþÁ�É�¿È� ß��»Þû .¢Âî ù¤�ª� ùøÂð Â¬��ä �±�Âõ �� ö���üõý�Ü�¨ø �� �î üûøÂð �î ´¨� ùÀª ´��� .´¨� ü¨¤Â� Û��ì ��÷ ñø� é�Âð Û·õ ùøÂð ¥� ýÂÚþ¢ üðÄþøÅØä �î üó�� ¤¢ ´¨� ÂþÁ�É�¿È� ��÷ Â¬��ä ý�±�Âõ ý�Ü�¨ø �� ÂþÁ�É�¿È� Çóø� é�Âð�±ª ø ýÂþÁ�É�¿È� ü¨¤Â� �õ�÷ ö�þ�� ßþ� ý�ãó�Îõ ¥� éÀû .´Æ�÷ ¤�ÂìÂ� �È�Þû á�®�õ ßþ�ý�ûùøÂð Â� ý��õÀÖõ ñø� ÛÊê ¤¢ .Àª��üõ üó á�÷ üû��µõ ù¢�¨ ý�ûùøÂð ¥� ü¡Â� ýÂþÁ�É�¿È�ýÀ��ù¢¤ �ø¢ ÛÊê ¤¢ Àª��üõ üÜ¬� ý�þ�Ìì ��±�� ý�Â� ý¥��÷Ç�� âì�ø ¤¢ �î Ýþ�ù¢Âî Âî£ üû��µõø üó á�÷ ýù¢�¨ ý�ûùøÂð ý�±�Âõ Â� ÂµÈ�� ÛÊê ßþ� ¤¢ âì�ø ¤¢ Ýþ�ù¢¤ø� �¤ üû��µõ ýù¢�¨ ý�ûùøÂðü¨¤Â� �¤ «�¡ q ý�Â� PSL(3; q) ýù¢�¨ ùøÂð ýÂþÁ�É�¿È� ��¨ ÛÊê ¤¢ .Ýþ¤�¢ À�î�b� ùÀ�î�Â�q = 11;13;19;23;25;27 ý�Â � PSL(3; q) ùøÂ ð � î ¢�¢ Ý � û�� ¡ ö�È ÷ â ì�ø ¤¢ ¢Â î Ý � û�� ¡,4 ÛÊê ¤¢ ö�þ�� ¤¢ ø ´¨� ÂþÁ�É�¿È� -2 üûøÂð q = 17;29 ý�Â� ø ÂþÁ�É�¿È� üûøÂð�� �¥� .¢Âî Ý�û��¡ ü¨¤Â� �¤ PSL(5;4) ýÂþÁ�É�¿È� �±ª ø PSL(7;4) ùøÂð ýÂþÁ�É�¿È�℄18[ ø ℄14[ ,℄13[ ,℄12[ ,℄9[ ,℄7[ â���õ ¥� �µêÂðÂ� °��Â� �� 4 ø 3 ÛÊê °ó�Îõ ÂµÈ�� �î ´¨� Âî£.Àª��üõ
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1 ÛÊê
üû��µõ ý�ûùøÂð Â� ý��õÀÖõ

Â·î� .´¨� ùÀª ù¢¤ø� �õ�÷ö�þ�� üÜ¬� ý�ûÛÊê ¥��÷ ¢¤�õ ü��õÀÖõ ý�þ�Ìì ø Óþ¤�ã� ÛÊê ßþ� ¤¢,üµÈÚþ�� ùøÂð Â� ý¤øÂõ ÛÊê ßþ� ¤¢ .Àª�� üõ ℄21[ ø ℄20[ â���õ ¥� �µêÂðÂ� ÛÊê ßþ� °ó�Îõ.´ª�¢ Ý�û��¡ �¤ §����øÂê ý�ûùøÂð ø ÂþÁ�Û� ø ö��µ��� ý�ûùøÂð ,�Ü�¨ ý�þ�Ìì
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2 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊêüµÈÚþ�� ùøÂð 1.1¤¢ Å� Ý��îüõ ù¢�Ôµ¨� üµÈÚþ�� ý�ûùøÂð �þÂÑ÷ ¤¢ üÞ�û�Ôõ ¥� ýÀã� ý�ûÇ¿� ¤¢ �î üþ�¹÷� ¥�.¢Âî Ý�û��¡ ���¤� �¤ Ý�û�Ôõ ßþ� �� ¯��Âõ ý�þ�Ìì ø �ûÝó ¥� ý¢�Àã� Ç¿� ßþ�ùøÂ ð × þ S
 ùøÂ ðÂ þ¥ Â û �¤�¬ ß þ� ¤¢ .´¨� � ä� Þ¹ õ × þ 
 Ý � � î Â ê 1.1.1 ÓþÂã�üµÈÚþ��Çþ�Þ÷ ×þ � : G! S
 üµ¿þÂÞû Âû ù�ðö� ,Àª�� ùøÂð G Âð� .¢�ªüõ ùÀ�õ�÷ üµÈÚþ��ý¢Àä j
j = n Âð� .Ý�õ�÷üõ �êø�� Çþ�Þ÷ �¤ ö� Àª�� ×þ �� ×þ � �î üµó�� ¤¢ .¢�ªüõ ùÀ�õ�÷ GÇþ�Þ÷ � Âð� ¢�ªüõ ùÀþ¢ ��� ÓþÂã� ¥� ù¢�Ôµ¨� �� .Ý�õ�÷üõ Çþ�Þ÷ ��¤¢ �¤ n ù�ð ö� ,Àª�� üû��µõùøÂð ×þ G Âð� .´¨� ´¿þÂØþ 
 ýø¤ üµÈÚþ�� ùøÂð ×þ �� G ù�ðö� ,Àª�� � êø� � üµÈÚþ��.´¨� G ý�Â� üµÈÚþ�� Çþ�Þ÷ ×þ G! S
 ñ�Þª Çþ�Þ÷ ù�ðö� ,G � S
 ü�ãþ Àª�� üµÈÚþ��:´ª�Ú÷ ù�ðÂû À�îüõ ÛÞä 
 �ä�Þ¹õ Â� G ùøÂð Ý�þ�ð 2.1.1 ÓþÂã�
�G! 
(!; g) 7! !g ; 8 ! 2 
 ; 8 g 2 G:Ý�ª�� �µª�¢ �î ý¤�Ï �� Àª�� �µª�¢ ¢��ø;!1 = ! ,! 2 
 Âû ý�Â� (Óó�).(!g)h = !gh ,g; h 2 G Âû ø ! 2 
 Âû ý�Â� (�)ö� ¤¢ ýÂ��ç� 
 �Ìä Âû Â� ü·�¡ �Ìä Â�� �î ´¨��ãõ ßþ� �� !1 = ! ø ´¨� ùøÂð ü·�¡ �Ìä 1 �î.À�îüÞ÷ ¢�¹þ� �Ìäüµ¿þÂÞû �¤�¬ ßþ� ¤¢ .À�îüõ ÛÞä 
 �ä�Þ¹õ Â� G Ý��î Âê 1.1.1 Ýó' : G! SGg 7�! 'g



3 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê.Ý�õ�÷üõ ÛÞä ¥� Û¬�� Çþ�Þ÷ �¤ ö� �î ´¨� G ý�Â� üµÈÚþ�� Çþ�Þ÷ ×þ ' ü�ãþ .¢¤�¢ ¢��ø2 .℄21[ .ö�ûÂ�
üõ Çþ�Þ÷ N �� �¤ ö� �î ¢�ªüõ ùÀ�õ�÷ 
 Â� G ÛÞä �µÆû ��� üµ¿þÂÞû �µÆû 3.1.1 ÓþÂã�:Ý�û¢N = Ker' = fg 2 G j !g = !;8 ! 2 
g

.¢�ªüõ ùÀ�õ�÷ �êø�� 
 Â� G ÛÞä ù�ðö� ,Àª�� üúþÀ� ùøÂð N = 1 Âð�
,Àª�� H � G ø � � 
 Âð� .À�î üõ ÛÞä 
 �ä�Þ¹õ ýø¤ G ùøÂð Ý��î Âê 4.1.1 ÓþÂã�:¢�ªüõ ÓþÂã� ß��� �H ù�ðö��H = fÆh j Æ 2 �; h 2 Hg´¨� ¼®�ø .À�îüõ ÛÞä � ýø¤ H ´ó�� ßþ� ¤¢ .´¨�þ�� H ´½� � Ý�þ�ð ù�ðö� ,�H � � Âð�´ó�� ¤¢ .Ý�õ�÷üõ ! Ûõ�ª ¤�Àõ �¤ !G ù�ðö� ,Àª�� ! 2 
 Âð� .´¨� 
 ¥� ý��ä�Þ¹õ Âþ¥ �H �î.À�îüõ ÛÞä üó�Öµ÷� 
 ýø¤ G Ý�þ�ð !G = 
:�¤�¬ ßþ� ¤¢ .À�îüõ ÛÞä 
 �ä�Þ¹õ ýø¤ G Ý��î Âê 2.1.1 Ýó;À�îüõ ÛÞä üó�Öµ÷� ¤�Àõ Âû ýø¤ G (Óó�);ÆG = !G ù�ðö� ,Æ 2 !G ø ! 2 
 Âð� (�)Âð� �ú�� ø Âð� ´¨� G ý�Â� ý¤�Àõ � �¤�¬ ßþ� ¤¢ .´¨�þ�� G ´½� ; 6= � � 
 Ý��î Âê (�)



4 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê;Æ2 = Æg1 �î ý��÷�ð �� Àª�� �µª�¢ ¢��ø g 2 G ÂÊ�ä Æ1; Æ2 2 � ý�¥� ��.À�û¢üõ Û�ØÈ� 
 ý�Â� ý¥�Âê� 
 ýø¤ G ý�û¤�Àõ �ä�Þ¹õ (�)ù� ðö� ,x 2 G ø !g 2 !G Â ð� .´ ¨� G ý�Â � ý¤�À õ !G Ý � � î Â ê (Ó ó�) .ö� ûÂ �GÓþÂã� �� ��� ! 2 !G ö�� .À�îüõ ÛÞä !G ýø¤ G �î Àû¢üõ ö�È÷ ßþ� ø (!g)x = !gx 2 !G.À�îüõ ÛÞä üó�Öµ÷� !G ýø¤ø g 2 G �î Æ = !g ù�ðö� ,Æ 2 !G Âð� (�)ÆG = fÆx j x 2 Gg = f!gx j x 2 Gg = !G:Æ1; Æ2 2 � ý�Â � ßþ�Â �� � � .� = !G ý�! 2 
 ý�¥� � � ù� ðö� ,Àª� � G ý�Â � ý¤�Àõ � Âð� (�):ù�ðö� g = g�11 g2 Ý�û¢ ¤�Âì Âð� .g1; g2 2 G �î Æ2 = !g2 ø Æ1 = !g1 ´ª�÷ ö���üõÆg1 = (!g1)g = !g1g = !g2 = Æ2:.Æ2 = Æg1�î ý��÷�ð �� Àª�� �µª�¢ ¢��ø g 2 G ÂÊ�ä Æ1; Æ2 2 � Âû ý�¥� �� Ý��î Âê ÅØäÂ�.!G � �Å� ùÀª Âê �þ�� G´½� � ö�� .ÝþÂ�Ú� ÂÑ÷ ¤¢ �¤ !G �b ä�Þ¹õ ø ! 2 � Ý��î Âêö�È÷ ßþ� ø Æ 2 !G ßþ�Â���� .Æ = !G ,ý�g 2 G ý�¥� �� Âê �� ��� ù�ðö� ,Æ 2 � Âð� ÂÚþ¢ éÂÏ ¥�.¢�ªüõ ´��� ÝØ� ø � = !G Å� .� � !G �î Àû¢üõø À � ª� � ¤�À õ ø¢ !G2 ø !G1 Â ð� .
 = S!2
 !G Å � ,´ ¨� ! Û õ� ª !G ¤�À õ ö� � ( �):ù�ðö� ,!G1 T!G2 6= ;9 g; h 2 G s:t !g1 = !h2 ) !gh�11 = !2 ) !2 2 !G12 .¢�ªüõ ´��� ��Ìì ø !G1 = !G2 Ýþ¤�¢ (�) Â���� �¹�µ÷ ¤¢



5 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê.À�îüõ ÛÞä üó�Öµ÷� 
 = f1;2;3; � � � ; ng �ä�Þ¹õ ýø¤ Sn (Óó�) 1.1.1 ñ�·õ
 = f1;2;3;4g�ä�Þ¹õ ýø¤ V = f(1); (1 2); (3 4); (1 2)(3 4)g ßþ�î üþ��¤�ú� ùøÂð (�):¥� ´¨� �¤�±ä 1 Ûõ�ª ¤�Àõ .À�îüõ ÛÞä1V = f1g j g 2 V g = f1;2gýø¤ V ,(�) ´ÞÆì 7.1 Ýó �� ���� �� �Áó .´¨� f3;4g ý�ä�Þ¹õ 3 Ûõ�ª ¤�Àõ ���Èõ ¤�Ï �� ø.´Æ�÷ üó�Öµ÷� ø ¤ ßþ� ¥� ´¨� ¤�Àõ ø¢ ý�¤�¢ 

�¤�¬ ßþ� ¤¢ .! 2 
 ø À�îüõ ÛÞä 
 ýø¤ G Ý��î Âê 3.1.1 ÝóG! = fg 2 G j !g = !g.´¨� ùÀª ùÀ�õ�÷ G´½� ! ¥�¨¤�Àþ�� �î ´¨� G¥� üûøÂð Âþ¥2 .℄21[ .ö�ûÂ�

À�îüõ ÛÞä 
 ýø¤ G �î ý¤�Ï �� Àª�� ùøÂð ×þ G ø �ä�Þ¹õ ×þ 
 À��î Âê 5.1.1 ÓþÂã�Ý�ª�� �µª�¢ g 2 G Âû ý�¥� �� ù�ðÂû ¢�ªüõ ùÀ�õ�÷ í�Ü� ×þ 
 ¥� � �ä�Þ¹õ Âþ¥ �¤�¬ ßþ� ¤¢.(�g = fÆg j Æ 2 �g) �g T� = ; �þ �g = �üúþÀ� ý�ûí�Ü� 
 ý�Ìä ×� ý�û�ä�Þ¹õ Âþ¥ ø 
 �î ´¨� üúþÀ� À�î ÛÞä 
 ýø¤ G Âð� :ÂîÁ�.À�µÆû ÛÞä ßþ� ý�Â���óø� üµÈÚþ�� ùøÂð ×þ G Ý�þ�ð .À�î ÛÞä üó�Öµ÷� ¤�Ï �� 
 ýø¤ G À��î Âê 6.1.1 ÓþÂã��¤ G ø ´¨� ��óø� Â�è ÛÞä Ý�þ�ð �¤�¬ ßþ� Â�è ¤¢ .À�ª�� üúþÀ� Çþ�ûí�Ü� Âð� �ú�� ø Âð� ´¨�



6 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê.Ý�þ�ð ��óø� Â�è üµÈÚþ�� ùøÂðÀ�û¢ ¤�Â ì ø ´¨� � � óø� Â �è í�Ü � ×þ � ø � � óø� Â �è � ýø¤ G ÛÞä Ý� � î Âê 1.1.1 ��Ìì:�¤�¬ ßþ� ¤¢ .´¨� G ¤¢ H ´¨�¤ �¤�õ �ä�Þ¹õ ×þ R Ý��î Âê .H = fg 2 G j �g = �g;´¨� 
 ý�Â� ý¥�Âê� f�x; x 2 Rg (Óó�);j�j j j
j ù�ðö� ,j
j <1 Âð� (�).À�îüõ ÛÞä üó�Öµ÷� � ýø¤ H (�)2 .℄20[ .ö�ûÂ�
í�Ü� ×þ ��÷ g 2 G Âû ý�Â� �g ù�ðö� ,Àª�� í�Ü� ×þ � ø À�î ÛÞä 
 ýø¤ G Âð� 4.1.1 Ýó.´¨�2 .℄20[ .ö�ûÂ�
g 2 G Âû ý�Â� �g Û±ì Ýó �� ��� ù�ðö� Àª�� í�Ü� ×þ � ø À�î ÛÞä 
 ýø¤ G Âð� 7.1.1 ÓþÂã�,f�x; x 2 Rg �î üÞÆì �� ¢¤�¢ ¢��ø R � G ,1.1.1 ��Ìì Õ±Ï ß��»Þû .´¨� í�Ü� ×þ ��÷.Ý�õ�÷üõ 
 ýø¤ G ý�Â� ��óø� ù�Úµ¨¢ ×þ �¤ ,f�x; x 2 Rg �¤�¬ ßþ� ¤¢ .Àª�� 
 ¥� ý¥�Âê��¤�¬ ßþ� ¤¢ .k < j
j �î ý¤�Ï �� k 2 N ø À�îüõ ÛÞä 
 ýø¤ G Ý��î Âê 8.1.1 ÓþÂã�ø (x1; � � � ; xk) 2 
k üþ�� - k ø¢ Âû ý�¥� �� ù�ðÂû À�îüõ ÛÞä üó�Öµ÷� - k ,
 ýø¤ G Ý�þ�ð�î ý¤�Ï �� ,Àª�� �µª�¢ ¢��ø g 2 G ÂÊ�ä ,1 � i; j � k ,yi 6= yj ø xi 6= xj ,(y1; � � � ; yk) 2 
k.yi = xgi ,1 � i � k ,i Âû ý�Â�



7 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê.´¨� ��óø� üó�Öµ÷� -2 üµÈÚþ�� ùøÂð Âû 5.1.1 Ýóí�Ü� �¤�¬ ßþ� ¤¢ .À�î ÛÞä ��óø� Â�è üó�Öµ÷� -2 �¤�¬ �� 
 ýø¤ G Ý��î Âê .ö�ûÂ��� ��� ß��»Þû .a 6= b ø a; b 2 � Ý��î Âê .j�j > 1 ø � 6= 
 ßþ�Â���� ø ¢¤�¢ ¢��ø � ��óø� Â�è¢¤�¢ ¢��ø g 2 G Å� ,´¨� üó�Öµ÷� -2 G ö�� . 62 � �î ý¤�Ï �� ,¢¤�¢ ¢��ø  2 
 ,Âê�¹�µ÷ ö� ¥� �î a 2 �T�g ßþ�Â���� .bg =  ø ag = a �¹�µ÷ ¤¢ ø (a; b)g = (a; ) �î ý¤�Ï ��� õ� :� = �g ´ª�¢ Ý�û��¡ ´¨� ùÀª Âê í�Ü � ×þ � ö�� ö��î� .�T�g 6= ; ÝþÂ � ðüõ2 .Àª�� ��óø� Àþ�� G ßþ�Â���� .´¨�  62 ��� Ëì��µõ ×þ ßþ� �î  = bg 2 �g = �
ÛÞä G ùøÂð ýø¤ ´��� �ÎÖ÷ öøÀ� A ÂÚÜÞä ùøÂð Ý�þ�ð .(´��� �ÎÖ÷ öøÀ� ÛÞä) 9.1.1 ÓþÂã�À�îüõ ÛÞä G ùøÂð ýø¤ ´��� �ÎÖ÷ öøÀ� a 2 A ÂÊ�ä ���Èõ ¤�Ï �� :CG(A) = 1 ù�ðÂû À�îüõ:CG(a) = 1 ù�ðÂû´��� �ÎÖ÷ öøÀ� üµ¿þ¤¢�¡ ×þ � Ý�þ�ð .1 6= � 2 Aut(G) Ý��î Âê (1) 10.1.1 ÓþÂã�:CG(�) = 1 ÂÚþ¢ �¤�±ä �� Àª�� g� 6= g ,1 6= g 2 G Âû ý�Â� ù�ðÂû ,´¨��ÎÖ÷ öøÀ� 1 6= � 2 H Âû ù�ðÂû ,´¨� ´��� �ÎÖ÷ öøÀ� H Ý�þ�ð :H � Aut(G) Ý��î Âê (2).À�î ÛÞä G ýø¤ ´���



8 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê�Ü�¨ ý�þ�Ìì 2.1ö�È÷ �õ� .À�îüõ ¢�ä �¤ G �±�Âõ ,G üû��µõ ùøÂð ¥� ùøÂðÂþ¥ Âû �±�Âõ �î ¢¤�¢üõ ö��� Ä÷�Âð� ��Ìì,pkj jGj ø Àª�� ñø� ¢Àä ×þ p Âð� üóø .´Æ�÷ ¤�ÂìÂ� Ä÷�Âð� ��Ìì ÅØä �È�Þû �î ´¨� ùÀª ù¢�¢ý�Â� üû��µõ ý�ûùøÂð Ýúõ ´�¬�¡ ßþ� .´¨� pk �±�Âõ ùøÂðÂþ¥ ý�¤�¢ G �î ¢�ªüõ ´��� ù�ðö���Ìì ßþ� �ûÀã� �õ� .Àª ´��� üµÈÚþ�� ý�ûùøÂð ¢¤�õ ¤¢ ,�Ü�¨ ,ý�øÂ÷ ö�¢ü®�þ¤ Í¨�� ¤�� ß�óø�.Àª ��±�� §����øÂê Í¨�� ¢Â¹õ üû��µõ ý�ûùøÂð ¢¤�õ ¤¢G �±�Âõ pk �î ´¨� üµ±·õ ¼�½¬ ¢Àä ßþÂµð¤�� k �î �¤ pk �±�Âõ ý�ûùøÂðÂþ¥ ¢��ø �Ü�¨ �� Âð�ûö� ö¢�� �ø¢�õ ø �ûùøÂðÂþ¥ ß��� ¢�Àã� ¢¤�õ ¤¢ ÂÚþ¢ ý�þ�Ìì �õ� ,¢Âî ´��� G ¤¢ ,À�îüõ ¢�ä �¤ù¢Â� ��÷ �Ü�¨ ��¨ ø �ø¢ ,ñø� ý�þ�Ìì �� �ûö� ¥� üÜî ¤�Ï �� �î Àª ´��� ö�÷�¢ü®�þ¤ Âþ�¨ Í¨��.¢�ªüõù�ðÂû ¢�ªüõ ùÀ�õ�÷ ùøÂð -p×þ G üû��µõ ùøÂð .´¨� ñø� ¢Àä ×þ p Ý��î Âê 1.2.1 ÓþÂã�.Àª�� p ¥� ü÷��� G �±�Âõ.´¨� ùøÂð - p ,ùøÂð -p×þ üµÞÆì �¤�¡ ùøÂð Âû ø ùøÂðÂþ¥ Âû ´¨� ¼�®�� �� �¥�ùøÂð Âþ¥ N ø ùøÂð -p ×þ G Âð� üÜî ¤�Ï �� .´¨� üúþÀ��÷ ,ùøÂð -p Âû �îÂõ 1.2.1 ù¤��ð.´¨� üúþÀ��÷ N TZ(G) ù�ðö� ,Àª�� G üúþÀ��÷ ø ñ�õÂ÷2 .℄21[ .ö�ûÂ�
ö���üõ .´¨� G ñø� ��Üä��ÆÖõ×þ p ø ´¨� üû��µõ ùøÂð ×þ G Ý��î Âê 2.2.1 ÓþÂã�G ùøÂðÂþ¥ Âû ´ó�� ßþ� ¤¢ .(p;m) = 1 �î ý¤�Ï �� À÷�üã�±Ï ¢�Àä� nø m �î jGj = pnm ´ª�÷



9 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊê�� �¤ G ý�ûùøÂðÂþ¥ -p �Ü�¨ ��Þ� �ä�Þ¹õ .¢�ªüõ ùÀ�õ�÷ G ùøÂðÂþ¥ -p �Ü�¨ ×þ pn �±�Âõ ¥�.Ý�û¢üõ Çþ�Þ÷ Sylp(G)G ùøÂðÂþ¥ -p �Ü�¨ ×þ P À��î Âê .pj jGj ø ´¨� üû��µõ ùøÂð ×þ G Ý��î Âê 1.2.1 Ýó×þ H TP x �î ý��÷�ð �� ¢¤�¢ ¢��ø x 2 G ÂÊ�ä G ¥� H ùøÂðÂþ¥ Âû ý�¥� �� �¤�¬ ßþ� ¤¢ .´¨�.Àª�� H ùøÂðÂþ¥ -p �Ü�¨2 .℄21[ .ö�ûÂ�
ßþ� ¤¢ .´¨� ñø� ¢Àä ×þ pj jGj ø üû��µõ ùøÂð ×þ G Ý��î Âê .�Ü�¨ ñø� ��Ìì 1.2.1 ��Ìì.´¨� ùøÂðÂþ¥ -p �Ü�¨ ý�¤�¢ G �¤�¬2 .℄21[ .ö�ûÂ�
ùøÂðÂ þ¥ -p �Ü �¨ ø¢ Âû ù�ðö� ,Àª� � üû�� µõ ùøÂð ×þ G Âð� .� Ü �¨ �ø¢ ��Ìì 2.2.1 ��Ìì.´¨� ùøÂðÂþ¥ -p �Ü�¨ ×þ ¤¢ ñ�ÞÈõ G ùøÂðÂþ¥ -p Âû ùø�ä �� À÷��ø¢�õ G ¤¢ G üû��µõÝó �� ��� .Àª�� G ùøÂðÂþ¥ -p ×þ Q ø ´¨� G ùøÂðÂþ¥ -p �Ü�¨ ×þ P Ý��î Âê .ö�ûÂ�¢�¡ Q ö�� .Àª�� Q ùøÂðÂþ¥ -p �Ü�¨ ×þ QTP x �î ý��÷�ð �� ¢¤�¢ ¢��ø x 2 G ÂÊ�ä ,1.2.1Å� ,´¨� ùøÂð -p×þQ\P x = Q) Q � P xG ùøÂðÂþ¥ -p Âû ¢�ªüõ ´��� øÂ�þ� ¥� .´¨� G ùøÂðÂþ¥ -p �Ü�¨ ×þ P x Å� ,jP xj = jP j ö��,Àª�� G ùøÂðÂþ¥ -p �Ü�¨ ×þ Q Âð� «�¡ ´ó�� ¤¢ .´¨� G ùøÂðÂþ¥ -p �Ü�¨ ×þ ¤¢ ñ�ÞÈõ



10 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊêGùøÂðÂþ¥ -p �Ü�¨ ø¢ Âû À�îüõ ´��� �î Q = P x ¢�ªüõ �¹�µ÷ P x ø Q ý�û�±�Âõ ýÂ��Â� ¥� ù�ðö�2 .À÷��ø¢�õ G ¤¢
Âê .p j jGj �î ý¤�Ï �� ,´¨� ñø� ý¢Àä p ø ´¨� üû��µõ ùøÂð ×þ G Ý��î Âê 2.2.1 ÝóùøÂðÂþ¥ -p �Ü�¨ �ú�� P Âð� �ú�� ø Âð� P � G �¤�¬ ßþ� ¤¢ .´¨� G ùøÂðÂþ¥ -p �Ü�¨ ×þ P Ý��î.Àª�� G�ø¢ ��Ìì �� ��� .´¨� G ùøÂðÂþ¥ -p �Ü�¨ ×þ ��÷ P x �¤�¬ ßþ� ¤¢ .x 2 G Ý��î Âê .ö�ûÂ�P x = P Âð� �ú�� ø Âð� ´¨� ¢Âê�� ÂÊ½�õ P ßþ�Â���� .À÷��ø¢�õ G ý�ûùøÂðÂþ¥ -p �Ü�¨ ��Þ� �Ü�¨2 .ÅØäÂ� ø P � G Àû¢üõ �¹�µ÷
¥� üóø� ��Üä��ÆÖõ G üû��µõ ùøÂð ý�ûùøÂðÂþ¥ -p �Ü�¨ ¢�Àã� .�Ü�¨ ��¨ ��Ìì 3.2.1 ��Ìì.´¨� ×þ �� ´Èú�Þû p �÷�Þ�� �� ö�ª¢�Àã� ø ´¨� G �±�Âõ2 .℄21[ .ö�ûÂ�



11 üû��µõ ý�ûùøÂð Â� ý��õÀÖõ .1 ÛÊêñ�õÂ÷ Âþ¥ ýÂ¨ 3.1
ýÂ�¹÷¥ ¥� ´¨� �¤�±ä G ý�Â� ñ�õÂ÷ Âþ¥ ýÂ¨ ×þ .´¨� ùøÂð ×þ G Ý��î Âê 1.3.1 ÓþÂã�:Âþ¥ ý�ûùøÂð Âþ¥ ¥�1 = G0 � G1 � G2 � � � � � Gn = G;.Àª�� ¤�ÂìÂ� ,1 � i � n Âû ý�Â� Gi�1 � Gi �î ý¤�Ï ��ö��� .Ý�õ�÷üõ ��� ñ�õÂ÷ Âþ¥ ýÂ¨ Ûõ��ä �¤ 1 � i � n ,Gi=Gi�1 üµÞÆì �¤�¡ ùøÂð ´ó�� ßþ� ¤¢�� ¢�ªüõ ùÀ�õ�÷ ñ�õÂ÷ ýÂ¨ ×þ ��� ñ�õÂ÷ Âþ¥ ýÂ¨ ù�ðö� ,Gi � G Ý�ª�� �µª�¢ i Âû ý�Â� ��.Àª�� ¤�ÂìÂ� ,1 � i � n Âû ý�Â� Gi�1 � Gi �î ý¤�ÏùøÂð ÂÚþ¢ ñ�·õ ö���ä �� .´¨� ñ�õÂ÷ ýÂ¨ ×þ 1 = G0 � G ýÂ¨ ,G ùøÂð Âû ý�Â� 1.3.1 ñ�·õ:Ý�û¢üõ ¤�Âì ø ÝþÂ�ðüõ ÂÑ÷ ¤¢ �¤ S4 ö¤�Öµõ

W = f(1); (1 2)(3 4); (1 3)(2 4); (1 4)(2 3)g:Âþ¥ ýÂ¨ .W � S4 Ý�÷�¢üõ1 = G0 � f(1); (1 2)(3 4)g = G1 �W = G2 � S4 = G3.Àª��üÞ÷ ñ�õÂ÷ ýÂ¨ �î ´¨� S4 ý�Â� ñ�õÂ÷ Âþ¥ ýÂ¨ ×þN â�¨�� ×þ �¤ G ùøÂð .À÷�ùÀª ù¢�¢ H ø N ý�ûùøÂð Ý��î Âê .ùøÂð â�¨�� 2.3.1 ÓþÂã�:G=M �= H �î ý¤�Ï �� Àª�� N �� ´¿þÂØþ M ñ�õÂ÷ ùøÂðÂþ¥ ý�¤�¢ Gù�ðÂû Ý�õ�÷üõ H Í¨��


