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بتوانم اين پروژه سپاس و ستايش خداي يگانه و مهربان  را كه به اينجانب  اين توفيق را عطا نمود كه 
  .اتمام برسانمتحقيقاتي را با موفقيت به 

بر خود لازم مي دانم كه از زحمات و راهنمايي هاي مفيد و موثر استاد راهنماي بزرگوارم جناب 
. نمايمآقاي دكتر غلامرضا صفاكيش قدرداني 

به  آقاي دكتر علي محمديان  ابهمچنين از استاد مشاورم جن 
 مدت ب

خاطر همه زحماتي كه در طول اين
  . داني را دارم راي بنده كشيدند كمال تشكر و قدر

خانواده ام به ويژه پدر و مادر مهربانم كه در طول اين ساليان برايم ياوراني بي همتا اعضاي از كليه 
ابتدايي تا كنون در پايان از تمامي معلمين دلسوز و اساتيد ارجمندم از دوران .  بودند تشكر ويژه دارم

 . سپاس گزاري مي كنمند  ثبت دادبنده انرژي مبه  در طول اين دوران  و همه كساني كه 
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ቆ ≥ باشيم داشته Rاز  K عنصري kبراي هر زير مجموعه ي 
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ቇ | K2| . 2 به ازاي جاييجابه يواضح است كه هر حلقه ≥ k  يك
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لازم به يادآوري است كه هر دو مفهوم بالا ابتدا براي گروه ها تعريف . است جايييكدار جابه يحلقه-୩ܤهر kൌ 3و 2kൌ براي
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¤�µÔðÇ��
.¢�ªüõ ù¢�Ôµ¨� ö� ¥� ÂÚþ¢ ý�û�¡�ª ý�Þû ¤¢ �f±þÂÖ� �î ´¨� Â±� ���®�þ¤ Ýúõ ý�û�¡�ª ¥� üØþý�û�ÖÜ� ø �ûùøÂð À�÷�õ ýÂ±� ¶��±õ ¥� ü¡Â� ý�ãó�Îõ �î À÷¤ø�� ßþ� Â� ö�÷�¢ü®�þ¤ ù¥øÂõ�,�ûÂ±� ý�ãó�Îõ ý�Â� �î ´¨� �ÖÜ� ý�þÂÑ÷ Â±� Ýúõ ��ä�®�õ ¥� üØþ .´¨� ý¤øÂ® üþ�������û�ÖÜ� «��¡ ü¨¤Â� �� �ÖÜ� ý�þÂÑ÷ .´¨� ý¤øÂ® ø Ýúõ ,...ø ý��ó�Þû Â±� ,üó ý�þÂÑ÷.´¨� ö¢�� üþ������ �ûüðÄþø ßþ� ßþÂ�Ýúõ ¥� üØþ .¢¥�¢Â�üõ ýÂ±� Ýúõ ¤�µ¡�¨ ×þ ö���ä ��ö�ªÂ¬��ä ø �ûö� üðÄþø ÂÑ÷ ¥� �¤ �û�ÖÜ� �î ¢¤�¢ ¢��ø �û�ÖÜ� ý�þÂÑ÷ ¤¢ ý¢�þ¥ ý¢���� ý�þ�ÌìÀ÷�ª üþ������ �ûö� �î üÎþ�Âª ßµê�þ ø üþ�������÷ ý�û�ÖÜ� ýø¤ Â� �ãó�Îõ .À�îüõ ü¨¤Â�öÀõ� ¢��ø �� ¶ä�� Â�¡� ý�ûñ�¨ ¤¢ ø Àª��üõ ¤�¢¤�¡Â� ö�÷�¢Â±� ß�� ¤¢ ý¢�þ¥ ´�Þû� ¥� ù¤��Þûý�û´�¬�¡ ü¨¤Â� ¶��±õ ßþ� ý�ÜÞ� ¥� .´¨� ùÀþ¢Âð �Î��¤ ßþ� ¤¢ üä��µõ ø ÀþÀ� ¶��±õ.´¨� �û�ÖÜ� �� �µÆ��ø ü���±�îÂ� ý�û¤�µ¡�¨ üê�Âð ø üª¤�Þªz ø y ,x ý�îÂõ Â�è ÂÊ�ä �¨ Âû ý�Â� ù�ðÂû ¢�ªüõ ùÀ�õ� ÷ üþ������� �ýÀãµõ R ý�ÖÜ����Èõ ¤�Ï�� � � ÷ üþ������ � �ýÀãµõ ùøÂð ×þ .xz = zx ù�ðö� ,yz = zy ø xy = yx Âð� ,R ¥�ñ�¨ ¤¢ .Àª ���¤� �ûùøÂð ý�Â� Â÷�þø Í¨�� 1925 ñ�¨ ¤¢ ¤�� ß�µÆ¿÷ ��úÔõ ßþ� .¢�ªüõ ÓþÂã�ý�ûùøÂð .¢Âî ýÀ�� ù¢¤ �¤ üþ������� �ýÀãµõ ýù¢�¨ üÜ��� ÷ ý�ûùøÂð ý�Þû üîø¥�¨ 1957´��� �þø 1998 ñ�¨ ¤¢ .À÷ÀªÉ¿Èõ 1970 ñ�¨ ¤¢ ´�Þª� Í¨�� ö�������÷ üþ��������ýÀãµõýù¢�¨ üÜ��Â�è ùøÂð Âû �î ¢Âî ´��� ø� .À�µÆû ÂþÁ�Û� �þ ù¢�¨ üþ��������ýÀãµõ ý�ûùøÂð �î ¢Âîüþ��������ýÀãµõ ��úÔõ 2010 ñ�¨ ¤¢ .´¨� ´¿þÂØþ n > 2 �î PSL2(2n) �� üþ��������ýÀãµõ¤¢ üðÄþø ßþ� ý�ãó�Îõ �õ�÷ ö�þ� � ßþ� �ø¢ ÛÊê ¤¢ �õ éÀû .Àª ÓþÂã� ��÷ �û�ÖÜ� ý�Â� ö¢���þ �ûö�À�õ ,üû��µõ ø ù¢�¨ üþ��������ýÀãµõ ý�û�ÖÜ� �î Ý�û¢üõ ö�È÷ .´¨� �û�ÖÜ� ý�þÂÑ÷Ûþ�½� üþ��������ýÀãµõ ý�ÖÜ� Ý��îüõ ´��� ß���Ýû .À�µÆû �ûö�À�õ ýø¤ 2� 2 ý�ûÅþÂ��õ.´¨� üã®�õ ý�ÖÜ� ×þ �þ ø ö�À�õ ×þ ýø¤ 2� 2ÅþÂ��õ ×þ �þ ,ÂþÁ��÷Âû ý�Â� ù�ðÂû ,¢�ªüõ ùÀ�õ�÷ �ÖÜ���Bk ×þ R ý�ÖÜ� .Àª�� üã�±Ï ý¢Àä k > 2 À��î Âê�



ÓþÂã� ���Èõ ¤�Ï�� ��÷ ùøÂð��Bk ×þ .jK2j 6 �k+12 � Ý�ª�� �µª�¢ ö� ¥� K ýÂÊ�ä k ý�ä�Þ¹õÂþ¥ö�þ�� ßþ� ¤¢ �õ ÂÚþ¢ éÀû .Àª �ÂÎõ ß�Üî ø Û� Í¨�� 2001 ñ�¨ ¤¢ ¤�� ß�óø� ÓþÂã� ßþ� .¢�ªüõ¢¤�õ ¤¢ �¤ üÜî ¸þ�µ÷ ü¡Â� ��¨ ÛÊê ¤¢ .´¨� �û�ÖÜ� á�÷ ßþ� ö¢�� üþ������ Íþ�Âª ý�ãó�Îõ �õ�÷¤�¢×þ ý�û�ÖÜ���B3 ø ¤�¢×þ ý�û�ÖÜ���B2 ý�Þû Ý�û¢üõ ö�È÷ Å³¨ .Ý�þ�Þ÷üõ ö��� �û�ÖÜ���Bk�¤ üÎþ�Âª Å³¨ .Ý��îüõÉ¿Èõ �¤ üÜ��Â�è ý�ûùøÂð��B4 ø �ûùøÂð��B3 ý�Þû .À�µÆû üþ������.À÷�ªüõ üþ������ ¤�¢×þ ý�û�ÖÜ���B5 ø ¤�¢×þ ý�û�ÖÜ���B4 Íþ�Âª ö� ´½� �î Ý���þüõý¤ø�¢�þ ö��� �¤ �û�ÖÜ� ý�þÂÑ÷ ¤¢ ¥��÷ ¢¤�õ ý�þ�Ìì ø Óþ¤�ã� ñø� ÛÊê ¤¢ �õ�÷ ö�þ�� ßþ� ¤¢.À�î ñ�±÷¢ �¤ ýÀã� ý�ûÛÊê °ó�Îõ Ûõ�î ¤�Ï�� À÷��µ� ùÀ�÷��¡ �î Ý��îüõ

¢



1 ÛÊê
�û¥��÷Ç��

ý�ûÛÊê ¤¢ �õ ü¨�¨� ý�û¤���� �î Ý��îüõ ö��� �¤ üþ�þ�Ìì ø ����Î¬� ,Ý�û�Ôõ ÛÊê ßþ� ¤¢.À�ª��üõ ýÀã�
¥��÷ ¢¤�õ ý�þ�Ìì ø Óþ¤�ã� 1.1.Ýþ¥�¢Â�üõ �û�ÖÜ� ý�þÂÑ÷ ¥� üÔþ¤�ã� ø Ý�û�Ôõ ö��� �� ù���î ¤�Ï�� Ç¿� ßþ� ¤¢ø ù¢�¢ Çþ�Þ÷ Z(R) �� �¤ R ý�ÖÜ� �îÂõ �¤�¬ ßþ� ¤¢ .Àª�� �ÖÜ� ×þ R À��î Âê 1.1 ÓþÂã�.Z(R) = fr 2 R j rx = xr ;8x 2 Rg Ý��îüõ ÓþÂã�¥�¨�îÂõ �¤ C(a) = fx 2 R jxa = axg �¤�¬ ßþ� ¤¢ .Àª�� �ÖÜ� ×þ R À��î Âê 2.1 ÓþÂã�.Ý�õ�÷üõ a 2 R ÂÊ�ä1



2 �û¥��÷ Ç��Ý��îüõ ÓþÂã� �¤�¬ ßþ� �� �¤ �(R) üþ������ é�Âð .Àª�� �ÖÜ� ×þ R À��î Âê 3.1 ÓþÂã�¤¢ b ø a �þ�Þµõ §�b¤ ø¢ ø ÝþÂ�ðüõ R ý�îÂõ Â�è Â¬��ä ý�Þû �¤ �(R) ý�û§�b¤ ý�ä�Þ¹õ ,�î.ab = ba Âð� �ú�� ø Âð� Ý��îüõ ÛÊµõ Ýû �� �¤ �(R)ø ùÀ�õ�÷ Ûõ�î é�Âð ×þ �¤ À�µÆû ÛÊµõ Ýû �� ö� �þ�Þµõ §�b¤ ø¢ Âû �î ü¨�b¤ né�Âð 4.1 ÓþÂã�.Ý�û¢üõ ö�È÷ Kn ¢�Þ÷ ��.´¨� K2 é�Âð 7 �Âê �� M2(F2) ý�ÖÜ� üþ������ é�Âð 1.1 ñ�·õ¥�¨��� .Àª�� R ¥� üú��÷ ý�ä�Þ¹õÂþ¥ ×þ �þ ÂÊ�ä ×þ X ø �ÖÜ� ×þ R À��î Âê 5.1 ÓþÂã�Ann`(X) = fa 2 R j ax = 0 ;8x 2 Xg �¤�¬�� �¤ Ý�û¢üõ Çþ�Þ÷ Ann`(X)¢�Þ÷ �� �î X ²�.¢�ªüõ ÓþÂã� Ý�û¢üõ Çþ�Þ÷ Annr(X) ¢�Þ÷ �� �î X ´¨�¤ ¥�¨��� ���Èõ ¤�Ï�� .Ý��îüõ ÓþÂã�� � m � n ý�ûÅþÂ��õ ý�Þû ý�ä�Þ¹õ .Àª�� ¤�¢×þ ý�ÖÜ� ×þ R À��î Âê 6.1 ÓþÂã�� � n � n ý�ûÅþÂ��õ ý�ÖÜ� ß��»Þû .Ý�û¢üõ Çþ�Þ ÷ Mm�n(R) ¢�Þ ÷ � � �¤ R ¤¢ ý�û�þ�¤¢¢�Þ÷ �� �¤ R ¤¢ ý�û�þ�¤¢ �� ü·Ü·õ ��� n� n ý�ûÅþÂ��õ ý�ÖÜ� ø Mn(R) ¢�Þ÷ �� �¤ R ¤¢ ý�û�þ�¤¢.Ý�û¢üõ Çþ�Þ÷ UTn(R)��(i; j) ý�þ�¤¢ �î ÝþÂ�ðüõMn(R) ¤¢ üÆþÂ��õ �¤ Eij ÂÊ�ä ,1 6 i; j 6 n Âû ý�Â� 7.1 ÓþÂã�.´¨� ÂÔ¬ ö� ý�û�þ�¤¢ ý��Ö� ø ×þ Â��Â� ö�,a 2 R Â û ý�Â � � î Àª� � � µ ª�¢ ¢��ø n üã � ±Ï ¢Àä ,R ù��¿ ó¢ ý�Ö Ü� ý�Â � Â ð� 8.1 ÓþÂã�n üã�±Ï ¢Àä ßþÂµØ��î ù�ðö� ,Àª�� ¤�¢ö�Âî âÞ� ÛÞä �� ´±Æ÷ R Â¬��ä ý�û�±�Âõ ü�ãþ na = 0Çþ�Þ÷ harR ¢�Þ÷ �� �¤ R ý�ÖÜ� ý�Ê¿Èõ .Ý�õ�÷üõ R ý�ÖÜ� ý�Ê¿Èõ �¤ üðÄþø ßþ� ��.´¨� ÂÔ¬ R ý�Ê¿Èõ Ý�þ�ð ,Àª�� �µª�À÷ ¢��ø ý¢Àä ß��� �îü�¤�¬ ¤¢ .Ý�û¢üõ.harZn = n ø harZ= 0 2.1 ñ�·õÂÊ�ä Âû ý�Â� ù�ðÂû Ý�þ�ð ���ü���n �¤ R ý�ÖÜ� .Àª�� üã�±Ï ý¢Àä n À��î Âê 9.1 ÓþÂã�.a = 0 Àû¢ �¹�µ÷ na = 0 ýø�Æ� ,a 2 R



3 �û¥��÷ Ç��ñ�Þ�Æî�õ ý�ûñ�ùÀþ� ý�Þû í�Âµª� Â��Â� �¤ R ßÆ��Ø�� ñ�Øþ¢�¤ ,R ý�ÖÜ� Âû ý�Â� 10.1 ÓþÂã�.Ý�û¢üõ Çþ�Þ÷ J(R) ¢�Þ÷ �� �¤ ö� ø ù¢�Þ÷ ÓþÂã� R.J(Z) = f0g 3.1 ñ�·õ¥� fIigi2N ù¢�� ÷�¡ Âû ý�¥� � � ù� ðÂû ´¨� (´¨�¤) ²� ü�� �¤� R ý�ÖÜ� Ý� þ�ð 11.1 ÓþÂã�Àª�� �µª�¢ ¢��ø k 2 N ¢Àä ,À�î ëÀ¬ I1 � I2 � : : : ¯Âª ¤¢ �î R (´¨�¤) ²� ý�ûñ�ùÀþ�.Ik = Ik+1 = : : : �îý¤�Ï��ö������ ñ�ùÀþ� ×þ J(R) �¤�¬ ßþ� ¤¢ .Àª�� ²� ü���¤� ý�ÖÜ�×þ R À��î Âê 1.1 ��Ìì(56 ý�½Ô¬ ,℄16[) .´¨�Âû ý�¥� �� Âð� �ú�� ø Âð� r 2 J(R) �¤�¬ ßþ� ¤¢ .r 2 R ø Àª�� �ÖÜ� ×þ R À��î Âê 1.1 Ýó(53 ý�½Ô¬ ,℄16[) .Àª�� ÂþÁ�öø¤�ø R ¤¢ 1� ra ÂÊ�ä ,a 2 R¢Àä ù�ðÂû ´¨� ö������ ÂÊ�ä ×þ a Ý�þ�ð .a 2 R ø Àª�� �ÖÜ� ×þ R À��î Âê 12.1 ÓþÂã�.an = 0 �î ¢�ª ´ê�þ n üã�±Ï.À�ª�� ö������ ö� Â¬��ä ý�Þû ù�ðÂû Ý�þ�ð ��� �¤ I ñ�ùÀþ� 13.1 ÓþÂã�.Àª�� �µª�À÷ ÂÔ¬�÷ ö������ ÂÊ�ä R ù�ðÂû ,Ý�õ�÷üõ üÈû�î �¤ R ý�ÖÜ� 14.1 ÓþÂã�.´¨� üÈû�î ,üó�� ý�ÖÜ� Âû 4.1 ñ�·õÂð� ´¨� ²� ÂÔ¬ ��Üä��ÆÖõ×þ a Ý�þ�ð .a 2 R ø Àª�� �ÖÜ� ×þ R À��î Âê 15.1 ÓþÂã�ÓþÂã� ´¨�¤ ÂÔ¬ ��Üä��ÆÖõ ���Èõ ¤�Ï�� .ab = 0 �îý¤�Ï�� Àª�� ¢���õ b 2 R ÂÔ¬�÷ ÂÊ�ä×þ �þ ø ²� ÂÔ¬ ��Üä��ÆÖõ×þ a ù�ðÂû Ý�þ�ð ÂÔ¬ ��Üä��ÆÖõ×þ �¤ a 2 R ÂÊ�ä .¢�ªüõÝû ù�ðÂû Ý�þ�ð �êÂÏ ø¢ ÂÔ¬ ��Üä��ÆÖõ×þ �¤ a 2 R ÂÊ�ä ß��»Þû .Àª�� ´¨�¤ ÂÔ¬ ��Üä��ÆÖõ.Àª�� ´¨�¤ ÂÔ¬ ��Üä��ÆÖõ ×þ Ýû ø ²� ÂÔ¬ ��Üä��ÆÖõ ×þ��Üä��ÆÖõ �÷ ø ²� ÂÔ¬ ��Üä��ÆÖõ �÷ ù�ðÂû ,Ý�þ�ð ÝÑ�õ �¤ R ý�ÖÜ� ¤¢ a ÂÊ�ä 16.1 ÓþÂã�.Àª�� ´¨�¤ ÂÔ¬



4 �û¥��÷ Ç��.´¨� ÂÔ¬ ��Üä��ÆÖõ ×þ R ý�ÖÜ� ¤¢ ö������ ÂÊ�ä Âû 1.1 �µØ÷ÂÊ�ä .a2 = a ù�ðÂû Ý�þ�ð ö���¢�¡ �¤ a 2 R ÂÊ�ä .Àª�� �ÖÜ� ×þ R À��î Âê 17.1 ÓþÂã�.Àª�� 1 �þ 0 �� Â��Â� a ù�ðÂû ,Ý�þ�ð üúþÀ� �¤ a ö���¢�¡.Àª��üõ ��÷ ö���¢�¡ �î ´¨� ö������ ÂÊ�ä �ú�� 0 ,�ÖÜ� Âû ¤¢ 2.1 �µØ÷�Â®Û¬�� �¤�¬�� �¤ ö� ö��µ÷ ø R 6= 0 ù�ðÂû ,Ý�þ�ð ÂþÁ��÷Ûþ�½� �¤ R ý�ÖÜ� 18.1 ÓþÂã�.´ª�÷ ÂÔ¬�÷ ý�ÖÜ� ø¢Âû ý�Â � Â ð� .À �ª� � R ¥� ü þ� ûñ�ùÀ þ� In ,: : : ,I2 ,I1 ø �Ö Ü� ×þ R À� � î Âê 19.1 ÓþÂã�Ý�ª�� �µª�¢ 1 6 i 6 nIn \ (I1 + � � �+ Ii�1 + Ii+1 + � � �+ In) = f0g.Ý�õ�÷üõ �ûIi üÜ¡�¢ Ý�ÖµÆõ âÞ�Û¬�� �¤ I = �ni=1Ii ù�ðö��¤ eRe �¤�¬ ßþ� ¤¢ .Àª� � R ¥� ö�� �¢�¡ ýÂÊ�ä e ø �Ö Ü� ×þ R À� � î Âê 20.1 ÓþÂã�Ý��îüõ ÓþÂã� Âþ¥ �¤�¬��eRe = fr 2 R j er = r = reg .´¨� R üãÞ� ùøÂðÂþ¥ eRe�¤�¬ ßþ� ¤¢ .Àª�� R ý�ÖÜ� ¤¢ ö���¢�¡ ÂÊ�ä ×þ e À��î Âê .(§Â�� ý�þ�¹�) 2.1 ��Ìì(318 ý�½Ô¬ ,℄16[) .¢Âî �þ�¹� Âþ¥ �¤�¬�� ö���üõ �¤ R ý�ÖÜ�R = eRe� eR(1� e)� (1� e)Re� (1� e)R(1� e):� î À � ª� � ö� � � n ü ã � ± Ï ¢À ä ø a 2 R Â Ê � ä ø À ª� � � Ö Ü � × þ R À � � î Â ê 2.1 Ýó.f(x) =Pnk=1 �nk�(�x)k�1 ö� ¤¢ �î ´¨� ö���¢�¡ anf(a)n ÂÊ�ä �¤�¬ ßþ� ¤¢ .(a�a2)n = 0



5 �û¥��÷ Ç��ßþ�Â���� ,0 = (a� a2)n =Pnk=0(�1)k�nk�an+k Ýþ¤�¢ .ö�ûÂ�an = an+1 nXk=1 nk!(�a)k�1 = an+1f(a) Ý�Æþ��� Ý�÷���üõ Å�Âð� ñ�� an = an+1f(a) = an(af(a)) = (an+1f(a))(af(a)) = an+2f(a)2 = � � � = a2nf(a)nù�ðö� ,e = anf(a)n Ý�û¢ ¤�Âìe2 = a2nf(a)2n = (a2nf(a)n)f(a)n = anf(a)n = e� .¢�ªüõ Ûõ�î ö�ûÂ� ø¤¢ ö���¢�¡ ÂÊ�ä ×þ e0 Âð� .Àª�� R ¥� ��� ñ�ùÀþ� ×þ I ø �ÖÜ� ×þ R À��î Âê 1.1 �¹�µ÷.e� e0 2 I �î ´Æû R ¤¢ e ö���¢�¡ ÂÊ�ä ù�ðö� ,Àª�� R=I� î ¢¤�¢ ¢� �ø f(x) ý�� Ü Þ �À � � ,2.1 Ý ó Õ ± Ï Å � ´¨� ö�� ��� � e02 � e0 2 I ö� � .ö� ûÂ �Ýþ¤�¢ f(x) ý��ÜÞ�À�� �� ���� �� �õ� .´¨� R ¤¢ ö���¢�¡ ÂÊ�ä ×þ e = e0nf(e0)nf(e0) = nXk=1(�1)k�1 nk!e0k�1 = 0� nXk=1(�1)k�1 nk!1A e0 = e0� .�e = e0nf(e0)n = e0 n f(e0) n = (e0 e0) n = e0 �¹�µ÷ ¤¢fe1; : : : ; eng Ý�þ�ð .À�ª�� R ¤¢ üþ�ûö���¢�¡ en ,: : : ,e1 ø �ÖÜ�×þ R À��î Âê 21.1 ÓþÂã�Âð� ùø�ä�� .eiej = 0 Ý�ª�� �µª�¢ ,i 6= jÂû ý�Â� ù�ðÂû ´¨� Àõ�ãµõ ý�ûö���¢�¡ ¥� �ä�Þ¹õ ×þÀõ�ãµõ ö���¢�¡ ý�ä�Þ¹õ×þ �¤ fe1; : : : ; eng ù�ðö� ,Àª�� R ü÷�Þû ÂÊ�ä e1 + � � � + en = 1.Ý�õ�÷üõ �Øþ.´¨� 1.1 ý�¹�µ÷ Ý�Þã� Âþ¥ ý��Ììff1+I; : : : ; fn+Ig ý�ä�Þ¹õÂð� .Àª�� R ¥� ��� üó�ùÀþ� I ø �ÖÜ� ×þ R À��î Âê 3.1 ��Ììý�Ø þ À õ� ã µ õ ö�� �¢�¡ ý�ä�Þ¹õ ù� ðö� ,Àª� � R=I¤¢ �Ø þ À õ� ã µ õ ö�� �¢�¡ ý�ä�Þ¹õ ×þ.ei + I = fi + I Ýþ¤�¢ i Âû ý�Â� �î ¢¤�¢ ¢��ø R ¤¢ fe1; : : : ; eng



6 �û¥��÷ Ç��,1.1 ý�¹�µ ÷ ¥� ù¢�Ô µ¨� � � ÝØ� n = 1 ý�Â� .Ý� �îüõ ´�� � n ýø¤ Ǒ�ÂÖ µ¨� � � �¤ ÝØ� .ö�ûÂ �ý�Øþ Àõ�ãµõ ø ö���¢�¡ ý�ä�Þ¹õ ý�Â� ß���Ýû ø n > 2 Ý��îüõÂê ßþ�Â���� .¢�ªüõ ¤�ÂìÂ�¢��ø R ¤¢ fe1; : : : ; en�1g ý�Øþ Àõ�ãµõ ø ö���¢�¡ ý�ä�Þ¹õ R=I ¤¢ ff1 + I; : : : ; fn�1 + Ig.Ý���þüõ �¤ en ÂÊ�ä .ei � fi 2 I Ý�ª�� �µª�¢ 1 6 i 6 n� 1Âû ý�Â� �îý¤�Ï�� Àª�� �µª�¢ö�� �¢�¡ � Å� ´¨� �Øþ Àõ�ãµõ fe1; : : : ; en�1g ö�� .� = e1 + � � � + en�1 Ý�û¢üõ ¤�Âìö�� .�� = �fn � î ¢¤�¢ ¢��ø R ¤¢ � ö�� �¢�¡ ÂÊ �ä ,1.1 ý�¹ � µ ÷ � �� � � Â Ú þ¢ éÂÏ ¥� .´¨�ß þ�Â �� � � ø ´¨� ö�� ��� � ýÂÊ�ä �� �¹ � µ ÷ ¤¢ �� 2 I Å� ���� = ( �f1 + � � � + �fn�1) �fn = 0� î ´¨� ¼®�ø ,en = (1 � �)(1 � ��)�1�(1 � ��) Ý � û¢üõ ¤�Â ì .´¨� Â þÁ �öø¤�ø 1 � ��.eien = (ei�)en = 0 ø enei = en(�ei) = 0 Ýþ¤�¢ 1 6 i 6 n�1 Âû ý�Â� Å� .�en = en� = 0ø ((1 � ��)�1�(1 � ��))(1 � �) = (1 � ��)�1�(1 � ��) �Â þ¥ ´¨� ö�� �¢�¡ en ß� ��Ýûßþ�Â����e2n = (1� �)((1 � ��)�1�(1� ��))2 = (1� �)(1� ��)�1�2(1� ��) = enI Âê Õ±Ï .1�  2 I Å� � = �e1 + � � � + �en = �1 ö��  = e1 + � � �+ en Ý�û¢üõ ¤�Âì ñ��ßþ�Â���� . = 1 ü�ãþ 1�  = 0 �¹�µ÷ ¤¢ ,ö������ Ýû ø ´¨� ö���¢�¡ Ýû 1�  Å� ´¨� ���� .´¨� R ¤¢ �Øþ Àõ�ãµõ ö���¢�¡ ý�ä�Þ¹õ ×þ fe1; : : : ; eng�¤�¬ ßþ� ¤¢ .À�ª�� ñøÀõ��R ø¢ N ø M À��î Âê 22.1 ÓþÂã�HomR(M;N) = ff :M �! N j ´¨� üµ¿þÂÞû��R ×þ fg.EndR(M) = HomR(M;M) ß��»Þû�¤�¬ ßþ� ¤¢ .Àª�� R ¥� ö���¢�¡ ýÂÊ�ä e ø ù¢�� ù��¿ó¢ ý�ÖÜ� ×þ R À��î Âê 3.1 ÝóÝþ¤�¢EndR(Re) �= (eRe)opÝ��îüõ ÓþÂã� Âþ¥ �¤�¬�� �¤ ' ´ª�Ú÷ .ö�ûÂ�' : (eRe)op �! EndR(Re)'(a) = fa



7 �û¥��÷ Ç��ö� ¤¢ �îfa : Re �! Refa(x) = xaø x; y 2 Re Âð� .Im' � EndR(Re) Ý�û¢üõ ö�È÷ �Àµ�� .´¨� üµ¿þÂØþ '´ª�Ú÷ Ý�û¢üõ ö�È÷ù�ðö� ,r 2 Rfa(x+ y) = (x+ y)a = fa(x) + fa(y)fa(rx) = (rx)a = rfa(x):À�îüõ �Ô� ��÷ �¤ �Â® ' ß��»Þû .À�îüõ �Ô� �¤ âÞ� ' ��®ø�� .fa 2 EndR(Re) �¹�µ÷ ¤¢Ýþ¤�¢ x 2 Re Âû ý�Â� �Âþ¥fba(x) = xba = fa(xb) = fa(fb(x)) = (fafb)(x).'(ab) = '(a)'(b) Àû¢üõ ö�È÷ ßþ� ø�Âþ¥ ´¨� ×þ �� ×þ ''(a) = 0 =) fa = 0 =) fa(e) = 0 =) ea = 0 =) a = 0�Âþ¥ ´Æû ��÷ �ª�� 'g 2 EndR(Re) =) fg(e)(x) = xg(e) = g(xe) = g(x)Img � Re ö�� ø g(e) = g(ee) = eg(e) ÝþÂ�ðüõ �¹�µ÷ ´¨� ²� ñøÀõ��R×þ g ö�� üêÂÏ ¥�' ßþ�Â �� � � .'(g(e)) = g �¹�µ ÷ ¤¢ .g(e) 2 eRe ø¤ßþ� ¥� g(e)e = g(e) Å� g(e) 2 Re ßþ�Â �� � �� .´¨� üµ¿þÂØþø¢ á�Þ¹õ �¤�¬�� ö��µ÷ �¤ e ù�ðÂû ,Ý�þ�ð üþ�Àµ�� �¤ R ý�ÖÜ� ¤¢ e ö���¢�¡ ÂÊ�ä 23.1 ÓþÂã�.´ª�÷ Àõ�ãµõ ÂÔ¬�÷ ö���¢�¡ ÂÊ�äø Âð� ´¨� üþ�Àµ�� e �¤�¬ ßþ� ¤¢ .Àª�� R ¥� ü÷���¢�¡ e ø �ÖÜ� ×þ R À��î Âê 4.1 ��Ìì.Àª�� eRe ý�ÖÜ� ÂÔ¬�÷ ö���¢�¡ ÂÊ�ä �ú�� e Âð� �ú��



8 �û¥��÷ Ç��ö���¢�¡ ×þ f À��î Âê ß��»Þû .Àª�� R ¥� üþ�Àµ�� ö���¢�¡ ×þ e À��î Âê �Àµ�� .ö�ûÂ�üêÂÏ ¥� .´¨� ö���¢�¡ ×þ e � f ßþ�Â���� ´¨� eRe ý�ÖÜ� Â�� ü� ÂÊ�ä e ö�� .Àª�� eRe ¤¢.f = e ü�ãþ e� f = 0 �î Àû¢üõ ö�È÷ e ö¢�� üþ�Àµ�� ö��î� .e = f + e� fÂê .Àª�� eRe ý�ÖÜ� ÂÔ¬�÷ ö���¢�¡ ÂÊ�ä �ú�� e À��î Âê .Ý��îüõ ´��� �¤ ÅØä ö��î�.ef1 = f1e = f1 Ýþ¤�¢ .e = f1 + f2 �î À�ª�� R ¤¢ f2 ø f1 ÂÔ¬�÷ Àõ�ãµõ ö���¢�¡ ÂÊ�ä ø¢ À��îeRe ¢¤�õ ¤¢ ùÀª ���¤� Âê �� ßþ� �î f1 6= e ø ´¨� eRe ý�ÖÜ� ¤¢ ü÷���¢�¡ f1 = ef1e ßþ�Â����� .¢¤�¢ Ëì���ñ�Þ�Æî�õ ñ�ùÀþ� ×þ ý�¤�¢ �ú�� ù�ðÂû ,À�þ�ð üã®�õ �¤ R ¤�¢×þ ø ÂÔ¬�÷ ý�ÖÜ� 24.1 ÓþÂã�.Àª�� ²��ú�� ø Âð� ´¨� üã®�õ R �¤�¬ ßþ� ¤¢ .Àª�� ²� ü���¤� ý�ÖÜ� ×þ R À��î Âê 5.1 ��Ìì(301 ý�½Ô¬ ,℄16[).Àª�� �µª�À÷ üúþÀ��÷ ö���¢�¡ ÂÊ�ä Âð�ñøÀ õ � �R ø¢ Q ø P Â ð� .Àª� � R ¥� ü ó�ùÀ þ� I � J(R) ø � Ö Ü� ×þ R À � � î Âê 6.1 ��ÌìP=IP Âð� �ú�� ø Âð� À�µÆû ´¿þÂØþ ñøÀõ��R ø¢ ö���ä�� Q ø P ù�ðö� ,À�ª�� Àó�õ üû��µõ ��µî�øÂ�(307 ý�½Ô¬ ,℄16[) .À�ª�� ´¿þÂØþ ñøÀõ��R=I ø¢ ö���ä�� Q=IQ øßþ� ¤¢ .À�ª� � R ýø¤ üþ�ûñøÀõ Mn ,: : : ,M1 ,M ø ù¢�� �ÖÜ� ×þ R À��î Âê 7.1 ��Ììý�þ�¤¢ �î n � n ý�ûÅþÂ �� õ ý�Ö Ü� � � EndR(M) ù� ðö� ,M = M1 � � � � �Mn Â ð� �¤�¬(104 ý�½Ô¬ ,℄19[).Àª��üõ ´¿þÂØþ ,´¨� HomR(Mj ;Mi) ¥� ýÂÊ�ä ö� ��(i; j)�î À�ª�� ö��� F ö�À�õ ø n üã�±Ï ¢Àä ø Àª�� ²� ü���¤� ý�ÖÜ� ×þ R À��î Âê 8.1 ��Ìì.R �=Mn(S) �îý¤�Ï�� ¢¤�¢ ¢��ø S üã®�õ ý�ÖÜ� �¤�¬ßþ� ¤¢ .R=J(R) �=Mn(F )ö������ J(R) ,1.1 ý��Ìì �� ���� �� ø Mn(F ) =Mn(F )E11 � � � � �Mn(F )Enn ö�� .ö�ûÂ�¢��ø R ¤¢ en ,: : : ,e1 ý�Øþ Àõ�ãµõ ø ö���¢�¡ Â¬��ä �î ÝþÂ�ðüõ �¹�µ÷ 3.1 ý��Ìì ¥� ,´¨���÷ �û ei ��®ø�� À�µÆû üþ�Àµ�� �ûEii ö�� .ei �Eii 2 J(R) Ýþ¤�¢ ,i = 1; : : : ; n ý�Â� �î À÷¤�¢.¢�� À�û��¡ üþ�Àµ��



9 �û¥��÷ Ç��ø¢ � � ø¢ Ren ,: : : ,Re1 ý� ûñøÀ õ � �R ,6.1 ý� �Ì ì Õ ± Ï .R = Re1 � � � � � Ren Ý þ¤�¢Â �� � � .Rop �= EndR(Re) = EndR(Re1 � � � � � Ren) ,3.1 Ý ó ¥� ö� � î� .À � µ Æ û ´¿ þÂ Ø þÝ þ¤�¢ ,3.1 Ý ó ¥� ù¢� Ô µ ¨� � � ø EndR(Re1 � � � � � Ren) �= Mn(EndR(Re1)) ,7.1 ý� � Ì ì�î R �=Mn(S) �¹�µ÷ ¤¢ .Rop �=Mn((e1Re1)op) ßþ�Â����Mn(EndR(Re1)) �=Mn((e1Re1)op)ý�û��Ìì ö��î� .´¨� ²� ü���¤� ��÷ S Å� ´¨� ²� ü���¤� Mn(S) ö�� .S = e1Re1 ö� ¤¢� .´¨� üã®�õ S ý�ÖÜ� �î À�û¢ üõ �¹�µ÷ ,5.1 ø 4.1À�ª�� �µª�¢ ¢��ø ,m > n´±·õ ¢�Àä� ù�ðÂû Ý�õ�÷üõ ü�ø��� �¤ R ý�ÖÜ� ¥� a ÂÊ�ä 25.1 ÓþÂã�.À�ª�� ü�ø��� ö� Â¬��ä ý�Þû ù�ðÂû Ý�õ�÷üõ ü�ø��� �¤ R ý�ÖÜ� .am = an �îý¤�Ï��.´¨� ü�ø��� ,üû��µõ ý�ÖÜ� Âû 5.1 ñ�·õßþ�Â���� fa; a2; a3; : : :g � R ø ´¨� üû��µõ R ö�� .Àª�� üû��µõ ý�ÖÜ� ×þ R À��î Âê .Û�� .am = an �î À�µÆû ,m > n �î n ø m ¢�Àä�ü�ø��� ý�ÖÜ� ×þ R = S � S � S � � � � ý�ÖÜ� ù�ðö� ,Àª�� üû��µõ ý�ÖÜ� ×þ S Âð� 6.1 ñ�·õ.´¨� üû��µõ�÷¢��ø k üã�±Ï ¢Àä �¤�¬ ßþ� ¤¢ .Àª�� ü�ø��� ýÂÊ�ä a 2 R ø �ÖÜ� ×þ R À��î Âê 4.1 Ýó.´¨� ö������ al � a �î ¢¤�¢ ¢��ø l üã�±Ï ¢Àä �îö� Â�Ç�� .´¨� ö���¢�¡ ak �î ¢¤�¢� ä¢� .am = an � îý¤� Ï� � À ÷¤�¢ ¢� �ø m > n ´± · õ ¢�À ä� Å � ´¨� ü �ø� � � a ö�� .ö� ûÂ �ýø¤ Ǒ�Â Ö µ ¨� � � �¤ ° Ü Î õ ß þ� .ak(m�n)+n = an Ý þ¤�¢ k ü ã � ± Ï ¢À ä Â û ý�Â � � î Ý � � îü õý�Â � À ª� � ¤�Â ìÂ � k ý�Â � Â ð� ø ak(m�n)+n = am = an ù� ðö� ,k = 1 Â ð� .Ý � � îü õ ´ �� � kÀ��î Âê ø¤ ßþ� ¥� .a(k+1)(m�n)+n = ak(m�n)+nam�n = anam�n = am = an Ýþ¤�¢ k + 1�¤�¬ ß þ� ¤¢ ,e = ak0(m�n) Ý � û¢ü õ ¤�Â ì .k0(m � n) > n � î Àª� � ö� � � k0 üã � ± Ï ¢À ä.´¨� ¤�Â ìÂ � ÝØ� �¹� µ ÷ ¤¢ .e2 = ak0(m�n)+nak0(m�n)�n = anak0(m�n)�n = ak0(m�n) = e�¹�µ÷ ¤¢ (am�n+1 � a)n =Pnk=0 �nk�(am�n+1)k(�a)n�k Ýþ¤�¢ ñ��nXk=0(�1)n�k nk!ak(m�n)+n = an nXk=0(�1)n�k nk! = 0� .´¨� ÂÑ÷ ¢¤�õ üã�±Ï ¢Àä l = m� n+ 1 ßþ�Â����


