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¢¤ÁÚ÷Â� �ÈþÀ÷� Â�Â� ßþ�î ¢Â¡ ø ö�� À÷ø�À¡ ��÷��



:�� ÝþÀÖ�
(¸ä) ö�õ¥ ��õ� ÂÊäüa óø �ÂÌ� ù�ÚÈ��





ùÀ�Ø�ý��õ�Ù÷¤ ×þ .Ý�û¢üõ ¤�Â ì �ã ó�Îõ ¢¤�õ �¤ �ûé�Âð ü÷�Þîß�Ú ÷¤ ý��õ�Ù÷¤ � ó�¨¤ ßþ� ¤¢� î ý¤�Ï� � ´¨� G é�Â ð ý� û§�b¤ � � � ûÙ÷¤ É�Ê¿ � ¥� �¤� ± ä ,G é�Â ð ¥� ü ÷� Þ îß �Ú ÷¤ý� � õ�Ù÷¤ ×þ ñ¢� ã õ ¤�Ï� � .À �ª� � Ýû ¥� � þ� Þ µ õ � ûÙ÷¤ ,G §�b¤ Â û ý� µÆ � üÚ þ�ÆÞû ¤¢,´ ê� � û¤ ß þ� � � .ÅØäÂ � ø ´¨� G é�Â ð ¤øÁ¹ õ ý � � õ�Ù ÷¤ × þ ,G é�Â ð ¥� ü ÷� Þ îß � Ú ÷¤ü¨¤Â� ¢¤�õ �¤ (Cm�Cn) �ûùÂ±�� ø ,(Pm�Cn) �û�÷��µ¨� ,(Pm�Pn) �û¤�� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ß�ãõ �¤ �ûùÂ±�� ¥� ü¡Â� ø �û�÷��µ¨� ,�û¤�� ¤øÁ¹õ üÚ÷¤ ¢Àä ,ý¤�µ¡�¨ ý�û��±�� �� .Ý�û¢üõ ¤�Âìø ü±ãØõ ý�ûé�Âð ýø¤ Â� �õ�¢� ¤¢ .Ý�û¢üõ ���¤� ü�µê�þ´¨¢ ý�ûö�Âî ¢¤��õ Âþ�¨ ý�Â� ø Ý��îüõßþ� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ý�ãó�Îõ �� ø Ýþ�ªüõ �îÂÞµõ ¼Îa ÆõÂ�è ø ¼Îa Æõ ¥� Ýa ä� ü±ãØõÂþ¥ý�ûé�Âð ý�Â� ùÀõ�´¨¢�� ý�¹�µ÷ �� ���Èõ ý��¹�µ÷ ,5 ø 4 ,3 ÂÞî ýù¥�À÷� �� �ûé�Âð ¥� �µ¨¢Â·î�À� �ûé�Âð ¥� ù¢¤ ßþ� ¤øÁ¹õ üÚ÷¤ ¢Àä Ý��îüõ ´��� .Ýþ¤ø�üõ ´¨¢�� ¼Îa Æõ ü±ãØõÂþ¥¥� ü¡Â� üÏ�½õ ¢Àä ,ýÂð�Ï��� �� ��úÔõ ßþ� ý¢Â±û�¤ ¯�±�¤� Çþ�À�� ñ�±÷¢�� ��¹÷�Â¨ .´¨� 8üÏ�½õ ¢Àä �� �ûé�Âð ¥� �µ¨¢ ßþ� ýÀ��ù¢¤ ø Ý��îüõ �±¨�½õ �¤ �µê� þÝ�Þã� ß¨Âµ� ý�ûé�Âð.Ý��îüõ Ûõ�î �¤ ÝÞ�Æî�õý�ûé�Âð ,ùÂ ± �� ,� ÷�� µ¨� ,¤� � ,é�Âð ×þ ¤øÁ¹õ ,ü÷�Þîß�Ú ÷¤ ý��õ�Ù÷¤ :ýÀ� Üî ��ÞÜî.üÏ�½õ ¢Àä ,�µê�þÝ�Þã� ß¨Âµ� ý�ûé�Âð ,ü±ãØõÂþ¥

¸��



���¤À�õ ´¨Âúê
¸�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ùÀ�Ø�ù¢¥�ø¢ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¤�µÔðÇ���õÀÖõ 12 . . . . . . . . . . . . . . . . . . . . . . . . . . . �ûý¤�Áð¢�Þ÷ ø �ûÓþÂã� 1.15 . . . . . . . . . . . . . . . . . . . . . . . . . . . ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ 2.17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �ó�bÆõ ý���È�� 3.17 . . . . . . . . . . . . . . . . . . . . . . . . . . ¼Îa Æõ ý�ûé�Âð 1.3.110 . . . . . . . . . . . . . . . . . . . . . . . . . ¼Îa Æõ�÷ ý�ûé�Âð 2.3.111 . . . . . . . . . . . . . . . . . ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ý�û¢Â�¤�î ¥� ü¡Â� 4.1�û¤ø¢ ø �ûÂ�Æõ ü�Â®Û¬�� ý�ûé�Âð ¤øÁ¹õ ý��õ�Ù÷¤ 216 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pm2Pn 1.2Çª



17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pm2Cn 2.220 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P22Cn 1.2.223 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pm2C3l 2.2.224 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pm2C3l+1 3.2.224 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pm2C3l+2 4.2.225 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Cm2Cn 3.227 . . . . . . . . . . . . . . . . . ×��î ý�ûn ý�Â� χ((Cn2Cn)2) 1.3.231 . . . . . . . . . . . . . . . . . χ((Cm2Cn)2) ý�ûö�Âî ¥� ü¡Â� 2.3.2ü±ãØõÂþ¥ ý�ûé�Âð ¤øÁ¹õ ý��õ�Ù÷¤ 340 . . . . . . . . . . . . . . . . . . . . 3 ÂÞî ýù¥�À÷� �� ü±ãØõÂþ¥ ý�ûé�Âð 1.343 . . . . . . . . . . . . . . . . . . . . 4 ÂÞî ýù¥�À÷� �� ü±ãØõÂþ¥ ý�ûé�Âð 2.344 . . . . . . . . . . . . . . . . . . . . 5 ÂÞî ýù¥�À÷� �� ü±ãØõÂþ¥ ý�ûé�Âð 3.360 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞµþ¤�Úó� ý�¹�µ÷ 4.3�µê�þÝ�Þã� ß¨Âµ� ý�ûé�Âð üÏ�½õ ¢Àä 462 . . . . . . . . . . . . 4 üÏ�½õ ¢Àä �� �µê�þÝ�Þã� ß¨Âµ� ý�ûé�Âð ýÀ��ù¢¤ 1.466 . . . . . . . . . . . . . . . . . . . �ûn ø �ûk ¥� üþ�ûù¢¤ ý�Â� d(P (n, k)) 2.468 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P (3m,k) 1.2.4´Ôû



70 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P (n,3l) 2.2.473 . . . . . . . . . [3m(k) ≤ n ≤ 3m(k + 1), (k > 3)] P (n, k) 3.2.476 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P (n,1) 4.2.477 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P (7,2) 5.2.482 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . â��Âõ

´Èû



ñ�Øª� ´Æ�ó
66 . . . . . . . . . . . . . . . . . . . . . . (P (8,3))2 ¥� ý��õ�Ù÷¤ ��4 ×þ 1-470 . . . . . . . . . . . . . . P (15,3) ¥� ü÷�Þîß�Ú÷¤�±ª ý��õ�Ù÷¤ ��3 ×þ 2-473 . . . . . . . . P (11,3) ø P (10,3) ¥� ü÷�Þîß�Ú÷¤�±ª ý��õ�Ù÷¤ ��3 ×þ 3-475 . . . . . . . . . . . . . . P (13,4) ¥� ü÷�Þîß�Ú÷¤�±ª ý��õ�Ù÷¤ ��3 ×þ 4-4

�÷



ñø�À� ´Æ�ó
10 . . . üãÜ®Çª ø üã�aÂõ ,ü·Üa·õ ý�û�Ø±aÈõ ý�Â� ý��Ü¬�ê ý��õ�Ù÷¤ ¸þ�µ÷ 1.115 . . . . . . . . . . . . . �ûùÂ±�� ø �û�÷��µ¨� ,�û¤�� ¤øÁ¹õ ý��õ�Ù÷¤ ¸þ�µ÷ 1.217 . . . . . . . . . . . . . . . . . . . . . (P62P6)2 ¥� ý��õ�Ù÷¤ ��5 ×þ 2.222 . . . . . . . . . . . . . . . . . . . . . (P22C6)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 3.222 . . . . . . . . . . . . . . . . . . . . (P22C10)2 ¥� ý��õ�Ù÷¤ ��5 ×þ 4.222 . . . . . . . . . . . . . . (P22C5)2 ø (P22C7)2 ¥� ý��õ�Ù÷¤ ��5 ×þ 5.223 . . . . . . . . . . . . . . . . . . . . . (P22C9)2 ¥� ý��õ�Ù÷¤ ��5 ×þ 6.223 . . . . . . . . . . . . . . . . . . . . . (P62C6)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 7.224 . . . . . . . . . . . . . . . . . . . . . (P62C7)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 8.225 . . . . . . . . . . . . . . . . . . . . . (P62C8)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 9.226 . . . . . . . . . . . . . . . . . . . . . (C52C5)2 ¥� ý��õ�Ù÷¤ ��5 ×þ 10.227 . . . . . . . . . . . . . . . . . . . . . (C42C4)2 ¥� ý��õ�Ù÷¤ ��8 ×þ 11.227 . . . . . . . . . . . . . . . . . . . . . (C62C6)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 12.2

ù¢



28 . . . . . . . . . . . . . . . . . . . . . (C72C7)2 ¥� ý��õ�Ù÷¤ ��7 ×þ 13.229 . . . . . . . . . . . . . . . . . . . . . (C82C8)2 ¥� ý��õ�Ù÷¤ ��7 ×þ 14.230 . . . . . . . . . . . . . . . . . . . . . (C92C9)2 ¥� ý��õ�Ù÷¤ ��7 ×þ 15.232 . . . . . . . . . . . . . . . . . . . . . (C32C5)2 ¥� ý��õ�Ù÷¤ ��8 ×þ 16.232 . . . . . . . . . . . . . . . . . . . . . (C32C4)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 17.232 . . . . . . . . . . . . . . . . . . . . . (C32C6)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 18.233 . . . . . . . . . . . . . . . . . . . . . (C32C7)2 ¥� ý��õ�Ù÷¤ ��7 ×þ 19.234 . . . . . . . . . . . . . . . . . . . . (C32C10)2 ¥� ý��õ�Ù÷¤ ��6 ×þ 20.234 . . . . . . . . . . . . . (C32C11)2 ø (C32C9)2 ¥� ý��õ�Ù÷¤ ��7 ×þ 21.276 . . . . . . . . . . . . . . P22C10 ¥� ü÷�Þîß�Ú÷¤�±ª ý��õ�Ù÷¤ ��3 ×þ 1.476 . . . . . . . . . P22C3 ø P22C5 ¥� ü÷�Þîß�Ú÷¤�±ª ý��õ�Ù÷¤ ��3 ×þ 2.4

ù¢¥�þ



¤�µÔðÇ��ö� ýø¤ Â� ü÷�ø�Âê ��ãó�Îõ ø ´¨� ùÀª �ÂÎõ é�Âð �þÂÑ÷ ÓÜµ¿õ ý�û���õ¥ ¤¢ ü÷�Þîß�Ú÷¤ ýùÀþ�ÓþÂã� .´¨� �µê�þ ýÂ�ðÝÈ�©ÂµÆð ý¢Â�¤�î Û��Æõ �� ö� ö¢��Â�ð¤¢ Û�ó¢ �� ø ´¨� �µêÂð ��¹÷�:¥� ´¨� �¤�±ä ��úÔõ ßþ� âõ��Ý���ð .´¨� ùÀª ù¢�¢ M ý�Ìä� ¥� ý¤�Áð°Æ�Â� ×þ ø M ý�û�ä�Þ¹õÂþ¥ ¥� F ýù¢��÷�¡.À�ª�� �µª�¢ Ýû ¥� �þ�Þµõ ý�û°Æ�Â� ,S ý�û�Ìä Âð� ´¨� ö�Þîß�Ú÷¤ S ∈ F:´¨� ù¢�� ´�aÞaû� ���� ý¤�Áð°Æ�Â� ø¢ ü÷�Þîß�Ú÷¤ ��úÔõ ¤¢ ù¤��Þû?Àª�� ö�Þîß�Ú÷¤ S ∈ F �Ìä ×þ Ûì�À� �î ,M ý�Ìä� ¥� ý¤�Áð°Æ�Â� •?Àª�� ö�Þîß�Ú÷¤ S ∈ F �Ìä Âû �î ,M ý�Ìä� ¥� ý¤�Áð°Æ�Â� •üÜ¬� ñ��b ¨ �ûý¤�Áð°Æ�Â� ¥� ��Àî Âû ¤¢ �û°Æ�Â� ¢�Àã� ÝÞ���õ ý�±¨�½õ ö� ñ�± ÷¢�� ø.Àª��üõ ���õ¥ ßþ� ¤¢ ö�ÂðÇûøÄ�é�Âð ý�þaÂÑ÷ ¤¢ üä�a �µõ ø ö�ð�÷�ð ¶��±õ ,F ýù¢��÷�¡ ¥� ÓÜµ¿õ ý�û��¿µ÷� °Æ�Â� ñ��ýù¢��÷�¡ :Ý��îüõ ù¤�ª� ´¨� �µêÂð ¤�Âì �ãó�Îõ ¢¤�õ �î �ûö� ¥� ü¡Â� �� ��ßþ� ¤¢ .¢�ªüõ �ÂÎõ×þ ¤¢ âì�ø ý�ûñ�þ �ä�Þ¹õ ýù¢��÷�¡ ,℄21[ ø ℄5[ k ñ�Ï �� ¤ø¢ ×þ ¤¢ âì�ø ý�ûñ�þ �ä�Þ¹õ�ä�Þ¹õ ýù¢��÷�¡ ,℄16[ Õ��Î� ×þ ¤¢ âì�ø ý�ûñ�þ �ä�Þ¹õ ýù¢��÷�¡ ,℄44[ ø ℄9[ t ñ�Ï �� Â�Æõý�ûé�ÂðÂþ¥ ý�û§�b¤ �ä�Þ¹õ ýù¢��÷�¡ ,℄27[ ¼Îa Æõ é�Âð ×þ ¥� ����÷ Âû ¥Âõ ¤¢ âì�ø ý�û§�b¤.ùÂ�è ø ℄17[ üÈ¿�ø¢ Ûõ�îý�µÆ� üÚþ�ÆÞû ¤¢ âì�ø ý�û§�b¤ �ä�Þ¹õ ýù¢��÷�¡ F ;´¨� �ó�¨¤ ßþ� ¤¢ �õ ÂÑ÷Àa õ ��ö� �õ�.´¨� G ¤¢ 2 ¥� ÂµÈ���÷ ñ�Ï �� ý�ûÂ�Æõ ¤¢ �û§�b¤ �ä�Þ¹õ ,F ¥ ¤�Ýû ¤�Ï�� �þ ,G é�Âð ¥� §�b¤ Âûö�Þîß�Ú÷¤ F �Ìä Âû ö� ¤¢ �î ¢¤�¢ ´�aÞa û� �õ ý�Â� G ý�û§�b¤ ¥� ý¤�Áð°Æ�Â� ,ßþ� Â� ùø�äü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ö���ä�� ö� ¥� �î ý¤�Áð°Æ�Â� ßþ� ¢�ªüõ �Ñ��õ �î ¤�Ïö�Þû .Àª��Â� ý¤øÂõ ,ñ�Þ�� ¤�Ï�� 1 ÛÊê ¤¢ .´¨� é�Âð ×þ ¤øÁ¹õ ¥� ý��õ�Ù÷¤ �� ñ¢�ãõ ÝþÂ�üõ ��÷ù¢¥�ø¢



ö� ¥� üþ�û¢Â�¤�î �� ø Ýþ¤ø�üõ �ûé�Âð ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ýù¤��¤¢ ùÀª��¹÷� ý�ûÇûøÄ��¤ Ýþ¤�¢ ¥��÷ �ó�bÆõ ßþ� ý�ãó�Îõ ý�Â� �î ��¨Âõ ý�û��aÌì ø Óþ¤�ã� ý�Þû ß���Ýû .Ý��îüõ ù¤�ª�.Ý��îüõ ö��� ´¨� �¥� �î üþ��ö�Þû ¤¢ �¤ ÀþÀ� ø ��¨ÂõÂ�è ý�ûÓþÂã� .Ýþ�ù¢Âî ý¤ø�¢Âðø (Pm�Cn) �û�÷��µ¨� ,(Pm�Pn) �û¤�� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ü¨¤Â� �� «�Êµ¡� ,2 ÛÊê,�û¤�� ¤øÁ¹õ üÚ÷¤ ¢Àä ý¤�µ¡�¨ ý�ûö�ûÂ� ¥� ù¢�Ôµ¨� �� ÛÊê ßþ� ¤¢ .¢¤�¢ (Cm�Cn) �ûùÂ±��,�ûý��õ�Ù÷¤ °�îÂ� ¥� ù¢�Ôµ¨� �� ¢¤��õ ý��aÖ� ¤¢ .Ý�þ�Þ÷üõ ß��ã� �¤ �ûùÂ±�� ¥� ü¡Â� ø �û�÷��µ¨�ý��Üaî ¤øÁ¹õ ,Ý��îüõ ´��� ö� ¥� ù¢�Ôµ¨� �� ø Ý��îüõ À�ó�� �¤ ýÀþÀ� ü÷�Þîß�Ú÷¤ ý�ûý��õ�Ù÷¤�¤ �¹�µ÷ ßþ� .´¨� ÂþÁ�Ù÷¤ ��9 Â�¡� ´ó�� ¤¢ ø À÷ÂþÁ�Ù÷¤ ��8 üÚÞû ,C3�C3 ¥� Â�è�� �ûùÂ±��ø À�µÆû ÂþÁ�Ù÷¤ �6 Ý�û¢üõ ö�È÷ ø ùÀ�È¿� ¢�±ú� C3k2C2l ø C6k2Cn ý�µ¨¢ ¤øÁ¹õ ý�Â�.´¨� ÂþÁ�Ù÷¤ ��7 ,C3k2C2l+1 ýù¢¤ ¤øÁ¹õ�¤ §À� ßþ� ø ´¨� ÂþÁ�Ù÷¤ ��8 ,¼Îa Æõ ü±ãØõÂþ¥ ý�ûé�Âð ¤øÁ¹õ �î ¢¥ §À� ℄48[ Â�ðøø Ýþ�ªüõ �îÂÞµõ ¼Îa ÆõÂ�è ø ¼Îa Æõ ¥� Ýa ä� ü±ãØõÂþ¥ ý�ûé�Âð ýø¤ Â� ,3 ÛÊê ¤¢ .¢Âî ��±��.Ý��îüõ ´��� 5 ø 4 ,3 ÂÞî ýù¥�À÷� �� ü±ãØõÂþ¥ ý�ûé�Âð ý�Â� �¤ Â�ðø ý�¹�µ÷ �� ���Èõ ý�¹�µ÷ý��ä�Þ¹õÂþ¥ ýø¤ °��Â� ×þ �Àµ�� �î �¤�¬ßþ��� .´¨� ý¤�µ¡�¨ ,�ûö�ûÂ� §�¨� ��÷ ÛÊê ßþ� ¤¢ý�û§�b¤ �úµ÷� ¤¢ ø ù¢Âî ý��õ�Ù÷¤ °��Â� ßþ� �� ´±Æ÷ À�õ¥� �¤ �û§�b¤ ßþ� ,Ý�û¢üõ ¤�Âì �û§�b¤ ¥�.Ý��îüõ ý��õ�Ù÷¤ ,ÂµÈ�� ÂÑ÷ ́ ìa¢ üÞî �� �¤ ùÀ÷�õüì��ýÂð�Ï��� ø ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ��úÔõ ß�� �î ýÀ�õ¢�¨ ý¤�µ¡�¨ ¯�±�¤� ¥� ,4 ÛÊê ¤¢℄51[ �Ø��ó¥ .Ýþ�ªüõ À�õùÂú� ÂÚþ¢ ý�ó�bÆõ Û� ´ú� ¤¢ üØþ ¥� ø ÝþÂ�ðüõ ×Þî ¢�ªüõ ¤�ÂìÂ��� �µê�þÝ�Þã� ß¨Âµ� ý�ûé�Âð ¥� ýÀ��ù¢¤ ×þ ,´¨� gcd(n, k) = 1 �î üþ�ûn ø k ¥� �µ¨¢ ö� ý�Â�Ûõ�î �ûn ø �ûk üõ�Þ� ý�Â� �¤ ýÀ��ù¢¤ ßþ� ÛÊê ßþ� ¤¢ .´¨� ù¢�¢ ��¹÷� �¤ ÝÞ�Æî�õ üÏ�½õ ¢Àäü÷�Þîß�Ú÷¤�±ª ý��õ�Ù÷¤ ��÷�� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ¥� ýÂ�Ó�ã® �¤�¬ �õ�¢� ¤¢ .Ý��îüõ�� .Ýþ¤ø�üõ ÀþÀ� ýÂð�Ï��� �� ��úÔõ ßþ� ß�� ýÂÚþ¢ ý¤�µ¡�¨ ¯�±�¤� �fú��Èõ ø Ý��îüõ ÓþÂã� �¤.Ý��îüõ �±¨�½õ �¤ �µê�þÝ�Þã� ß¨Âµ� é�Âð ÂÚþ¢ ý�û�µ¨¢ ¥� ü¡Â� üÏ�½õ ¢Àä ,ö� ¥� ýÂ�ðùÂú�
ù¢��¨



ñø�ÛÊê
�õÀÖõ

.´¨� ý��õ�Ù÷¤ ý�ó�bÆõ ´¨� ùÀª ö� �� ýÂ�ðÝÈ� ��a �� �î ,é�Âð ý�þaÂÑ÷ ¤¢ Ýúõ Û��Æõ ¥� üØþßþ� Â� üû��ð ö� ÓÜµ¿õ ý�û�Î�� ¤¢ ùÀª��¹÷� ��ãó�Îõ ø ¥�� ý�ûñ��b¨ Ûõ�ª ,℄10[ ø ℄26[ â��ÂõÂ¬��ä ¥� �ä�Þ¹õ ×þ ¥�Âê� .´¨� �û�ä�Þ¹õ ¥�Âê� ý�ó�bÆõ ¥� üóÀõ ,�ûé�Âð ý��õ�Ù÷¤ .´¨� �ä¢a�ø ÝþÂ�ðüõ ÂÑ÷¤¢ é�Âð ×þ ý�û§�b¤ �¤ Â¬��ä �î ,ùÀªß��ã� ý�û´þa¢øÀ½õ �� üþ�û�ä�Þ¹õÂþ¥ ��¤�Âì ¥�Âê� ¥� �ä�Þ¹õÂþ¥ ×þ ¤¢ À�÷��µ÷ ÂÒ��µõ Â¬��ä Âð� Ý��îüõ ÛÊµaõ Ýû�� ñ�þ ×þ �� �¤ §�b¤ ø¢¼�½¬ ¢�Àä� �õ ý�ûÙ÷¤ �f �Þãõ �î Ý��îüõ ý¤�Áð��÷ �ûÙ÷¤ �� �¤ ¥�Âê� ßþ� ý�û�ä�Þ¹õÂþ¥ .À÷Â�ð°Æ�Â� .´¨� ý��õ�Ù÷¤ ¤¢ �ûÙ÷¤ ¢�Àã� ý¥�¨ÝÞ���õ Â� �õ üã¨ ,¢¤��õ °Üè� ¤¢ .À�µÆû üÔ�õ�÷¤¢ �õ ÂÑ÷Àa õ ý��õ�Ù÷¤ .À÷�ªüõ Àóa�µõ é�Âð ¥� üä�a �µõ ý�ûý��õ�Ù÷¤ ,ÓÜµ¿õ ý�û´þa¢øÀ½õ¥� Û±ì .´¨� 1ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ,´¡�¢Â� Ý�û��¡ ö� �� ü�� ý�ûÛÊê ¤¢ �î ,�ó�¨¤ ßþ�¤¢ �î Ý��îüõ ö��� ñøa� Ç¿� ¤¢ �¤ ü¨�¨� ×�¨�î ý�û��aÌì ø �ûÓþÂã� ,�øa¢ Ç¿� ¤¢ ö� ÓþÂã�ßþ� ¤¢ �µêÂð��¹÷� ��ãó�Îõ Â� ý¤øÂõ ÛÊê ßþ� �Þ��¡ ¤¢ .¢�Þ÷ Ý�û��¡ ù¢�Ôµ¨� ö� ¥� Àã� ý�ûÛÊê.Ý��îüõ ö� üÜÞä ý�û¢Â�¤�î ø ý��õ�Ù÷¤ �Î��
Rainbow coloring 11



�ûý¤�Áð¢�Þ÷ ø �ûÓþÂã� 1.1ö� ÛÊê ¸�� ý�Þ�Â� �î ´¨� ℄49[ â�Âõ ,�õ�÷ö�þ�� ßþ� ¤¢ ����Î¬� ø �ûý¤�Áð¢�Þ÷ üÜ¬� â�Âõ�¥� .Ýþ¤ø�üõ �¤ �ûÓþÂã� ¥� üÌã� ø ùÀªù¢�Ôµ¨� ý�û¢�Þ÷ Ç¿� ßþ� ¤¢ .´¨� ùÀõ� ℄4[ â�Âõ ¤¢ü¨¤�ê ý�ûñ¢�ãõ ý�Â� ,À÷�ùÀõ� �õ�÷ö�þ�� ßþ� ¤¢ ¤�� ß�óøa� ý�Â� �î üþ�ûù��ø �� �� �î ´¨� Âî£ ��.Ýþ�ù¢Âî ù¢�Ôµ¨� ℄2[ ø ℄1[ ý�ûâ�Âõ ¥� ��aÖ��¤ G é�Âð ý�û§�b¤ �ä�Þ¹õ .´¨� ù¢�¨ é�Âð ×þ ù¤��Þû ,é�Âð ×þ ¥� �õ ¤�Ñ�õ �ó�¨¤ ßþ� ¤¢ø d(v) �� �¤ G é�Âð ¤¢ v §�b¤ ý��¤¢ .Ý�û¢üõ Çþ�Þ÷ E(G) �� �¤ ö� ý�ûñ�þ �ä�Þ¹õ ø V (G) ��§�b¤ Âû ý��¤¢ Âð� .Ý�û¢üõ ö�È÷ ∆(G) ø δ(G) �� °��Â��� �¤ G ý�û§�b¤ ��¤¢ ÝÞ�Æî�õ ø ÝÞ���õÝÞ�Æî�õ �� ý�ûé�Âð ø ü±ãØõ �¤ ÝÑµ�õ ��3 ý�ûé�Âð .Ý���ð ÝÑµ�õ ��k �¤ G ,Àª�� k �� Â��Â� G.Ý�õ�÷üõ ü±ãØõÂþ¥ �¤ 3 ¥� ÂµÈ���÷ ý��¤¢Çþ�Þ÷ N [v] = N(v) ∪ {v} �� �¤ v §�b¤ ý�µÆ� üÚþ�ÆÞû ø NG(v) �� G ¤¢ v §�b¤ üÚþ�ÆÞûø E(H) ⊆ E(G) ø V (H) ⊆ V (G) �î ´¨� H é�Âð ×þ ,G é�Âð ¥� é�ÂðÂþ¥ ×þ .Ý�û¢üõüþ�Öó� é�ÂðÂþ¥ ×þ .Ý���ð H öøÀ� �¤ G Àª�±÷ G é�ÂðÂþ¥ H �îü�¤�¬¤¢ .H ⊆ G Ý�Æþ�÷üõ¥� Û¬�� ý�ûé�ÂðÂþ¥ .´¨� V (H) ý�û§�b¤ �ä�Þ¹õ �� G ñ�Þ�Æî�õ é�ÂðÂþ¥ ×þ ,G é�Âð ¥� HÛ¬�� é�ÂðÂþ¥ ø G−V1 ø G−E1 �� °��Â��� �¤ V1 ý�û§�b¤ �ä�Þ¹õ �þ E1 ý�ûñ�þ �ä�Þ¹õ éÁ�ÂÊµ¿õ ý�û¢�Þ÷ ¥� Àª�� ý�Ìä×� ×þ V1 �þ E1 ù�ðÂû .Ý�û¢üõ Çþ�Þ÷ G.e �� �¤ e ñ�þ �±Ö÷� ¥�
G Â¬��ä ¥� ý��ä�Þ¹õÂþ¥ �±Ö÷� �þ éÁ� ¥� Û¬�� é�ÂðÂþ¥ �� .Ý��îüõ ù¢�Ôµ¨� G − v �þ G − e.Ý���ð G ¢�úî ×þ ,(�ûñ�þ ø �û§�b¤)´¨� V (G)×V (H) ý�û§�b¤ �ä�Þ¹õ �� é�Âð ×þ ,G2H ,H ø G é�Âð ø¢ ü�¤�î¢ �Â®Û¬��.vv′ ∈ E(H) ø u = u′ �þ ø uu′ ∈ E(G) ø v = v′ Âð� À÷¤ø�¹õ Ýû �� (u′, v′) ø (u, v) §�b¤ ø¢ øý�ûü³î ø G �� ´¿þÂØþ üÖê� ý�ûü³î ö� ¤¢ �î ÝþÂ�ðüõ ÂÑ÷¤¢ �¤ G2H é�Âð ¥� üÞ�¨Â� ù¤��Þû2



Âê ²� ¥� H ��j ü³î ø ß�þ�� ¥� G ��i ü³î �� ÂÒ��µõ §�b¤ �¤ vij .À�µÆû H �� ´¿þÂØþ ý¢�Þä.Ý��îüõ
d(u, v) ¢�Þ÷ �� �¤ v ø u §�b¤ ø¢ ß�� ý�Ü¬�ê ø Pn �� �¤ �þ�Þµõ §�b¤ n �� ,v �� u ¥� Â�Æõ ×þÀª�� �µª�À÷ ¢��ø G é�Âð ×þ ¤¢ v ø u §�b¤ ø¢ ß�� ýÂ�Æõ ß��� �îü�¤�¬¤¢ .Ý�û¢üõ Çþ�Þ÷ýù¥�À÷� .Ý�õ�÷üõ ¤ø¢ �¤ Àª�� üØþ ö� ý�úµ÷� ø �Àµ�� �î Â�Æõ ×þ .Ý�û¢üõ ¤�Âì ´þ�ú÷ü� �¤ d(u, v)Âê G ¤¢ Â�Æõ ßþÂµð¤�� ýù¥�À÷� �¤ é�Âð ×þ ÂÎì ø ¤ø¢ ×þ ù¥�À÷� ßþÂµØ��î �¤ G é�Âð ×þ ÂÞî.Ý�û¢üõ ö�È÷ D(G) ø g(G) ý�û¢�Þ÷ �� °��Â��� ø Ý��îüõý�û§�b¤ ¤¢ �ú�� ,ö� ñ�þ Âû �î ¢Âî Ý¨¤ üÖþÂÏ �� �¤ ö� ö��µ� Âð� ,Ý�õ�÷üõ ¼Îa Æõ �¤ G é�Âð×þý����÷ ×þ �fÖ�ì¢ ,¼Îa Æõ é�Âð ×þ ¥� Ý�¨Â� Âû .Àª�� �µª�¢ ¢¤�¡Â� ÂÚþ¢ ý�ûñ�þ �� ¢�¡ Â¨ ø¢�µª�¢ ¢��ø G ¼Îa Æõ é�Âð ¥� Ý�¨Â� ×þ �î ü�¤�¬ ¤¢ .Ý�þ�ð ü÷øÂ�� ý����÷ �¤ ö� �î ¢¤�¢ ö�Âîü�.Ý�õ�÷üõ ¼Îa Æõ öøÂ� é�Âð ×þ �¤ G ,À÷Â�ð ¤�Âì ü÷øÂ�� ý����÷ ¥ Âõ ¤¢ ö� ý�û§�b¤ ý�Þû �î Àª��ö�ÆØþ ý�û§�b¤ �ä�Þ¹õ �� ´¨� üê�Âð ,Gk ,G é�Âð ��k ö��� ,k ´±·õ ¼�½¬ ¢Àä Âû ý�¥���ö��� ,G é�Âð ¤øÁ¹õ .À�ª�� �µª�¢ G ¤¢ k ¥� ÂµÈ���÷ ý�Ü¬�ê Âð� À÷¤ø�¹õ Gk ¤¢ §�b¤ ø¢ ø V (G) ��×þ ¥� ý�Ìä 2 ý�û�ä�Þ¹õÂþ¥ �� ÂÒ��µõ ö� ý�û§�b¤ �î ´¨� üê�Âð ß¨Âµ� é�Âð .´¨� G �ø¢üú� í�Âµª� ÂÒ��µõ ý�û�ä�Þ¹õÂþ¥ Âð� À�µÆû ÛÊµaõ Ýû�� ö� ¤¢ §�b¤ ø¢ ø ´¨� ý�Ìä 5 �ä�Þ¹õü±ãØõ é�Âð �ú�� ß¨Âµ� ´Ö�Ö� ¤¢ .´¨� ü¨�¤ 10 Ûõ�î é�Âð ß¨Âµ� é�Âð ¤øÁ¹õ .À�ª�� �µª�¢.´¨� ü¨�¤ 10 Ûõ�î é�Âð ö� ¤øÁ¹õ �î ´¨� À�±ÞûÛÖµÆõ �ä�Þ¹õ ×þ ,À�µÆ�÷ ¤ø�¹õ G ¤¢ ö� §�b¤ ø¢ º�û �î �¤ V (G) ¥� S ö�� ý��ä�Þ¹õÂþ¥¯Âª �� S′ ÛÖµÆõ ý�ä�Þ¹õ º�û Âð� ,´¨� ÝÞ�Æî�õ ,G ¤¢ S ÛÖµÆõ ý�ä�Þ¹õ .Ý�õ�÷üõ G ¥�¢Àä �¤ G ¥� ÝÞ�Æî�õ ÛÖµÆõ ý�ä�Þ¹õ ×þ ¤¢ ¢���õ ý�û§�b¤ ¢�Àã� .Àª�� �µª�À÷ ¢��ø |S| < |S′|.Ý�û¢üõ Çþ�Þ÷ α(G) �� ø Ý�õ�÷üõ G ñ�Öµ¨�3



G é�Âð ý��ª�¡ ¢Àä .Ý���ðüõ �ª�¡ ×þ G ¤¢ ¤ø�¹õ ø¢�� ø¢ ý�û§�b¤ ¥� �ä�Þ¹õÂþ¥ ×þ ��.Ý�û¢üõ ö�È÷ ω(G) ¢�Þ÷ �� ø ´¨� G ý�ª�¡ ×þ ¤¢ �û§�b¤ ¢�Àã� ßþÂµÈ�� �� Â��Â�Ûì�À� ,V (G)−D ¤¢ §�b¤ Âû Âð� ,Ý�õ�÷ G ý�Â�°ó�è ý�ä�Þ¹õ ×þ �¤ D ⊆ V (G) ý�ä�Þ¹õ�� D′ °ó�è ý�ä�Þ¹õ º�û Âð� ,Ý�õ�÷ ÝÞ���õ �¤ D °ó�è ý�ä�Þ¹õ .Àª�� �µª�¢ D ¤¢ �þ�ÆÞû ×þý��±Üè ¢Àä �¤ G ¥� ÝÞ���õ °ó�è �ä�Þ¹õ ýù¥�À÷� .Àª�±÷ ¢���õ |D′| < |D| ø D′ ⊆ V (G) ´�¬�¡°ó�è ý�ä�Þ¹õ ×þ ,D ⊆ V (G) ÛÖµÆõ ý�ä�Þ¹õÂþ¥×þ �� .Ý�û¢üõ ö�È÷ γ(G) �� ø Ý�õ�÷üõ G,G é�Âð×þ üÏ�½õ ¢Àä .Àª�� �µª�¢ D ¤¢ �þ�ÆÞû ×þ �fÖ�ì¢ ,V (G)−D ¤¢ §�b¤ Âû Âð� Ý���ð �¤�î.´¨� °ó�è ý�û�ä�Þ¹õÂþ¥ �� G ý�û§�b¤ �ä�Þ¹õ ¥�Âê� ¤¢ �û§�î ¢�Àã� ÝÞ�Æî�õ ¥� �¤�±ä d(G)Çþ�Þ÷ üÔ�õ�÷ ¼�½¬ ¢�Àä� �� °Üè� �î) �ûÙ÷¤ É�Ê¿� ,G é�Âð ¥� ý��õ�Ù÷¤ ×þ ¥� ¤�Ñ�õ�� �ûÙ÷¤ É�Ê¿� ,G é�Âð ¥� ü��� ý��õ�Ù÷¤ ×þ .´¨� G é�Âð ý�û§�b¤ �� (Ý�û¢üõ¤¢ ¤ø�¹õ §�b¤ ø¢ Âû ù�ðÂû Ý���ð Â±µãõ �¤ G ¥� ý��õ�Ù÷¤ ×þ .´¨� G ý�û§�b¤ ¥� ý��ä�Þ¹õÂþ¥Ù÷¤ k ¥� �î ,´¨� G ¥� ý��õ�Ù÷¤ ×þ ,G ¥� ý��õ�Ù÷¤ ��k ×þ .À�ª�� �µª�¢ �þ�Þµõ ý�ûÙ÷¤ ,GßþÂµØ��î .Ý���ð ÂþÁ�Ù÷¤ ��k �¤ G Àª�� �µª�¢ Â±µãõ ý��õ�Ù÷¤ ��k ×þ ,G Âð� .À�îüõ ù¢�Ôµ¨�.Ý�û¢üõ ö�È÷ χ(G) ¢�Þ÷ �� ø Ý�õ�÷ G üÚ÷¤ ¢Àä �¤ ´¨� ÂþÁ�Ù÷¤ ��k ,G �î ý�k°��Â� �� ´±Æ÷ G ¥� À�õ¥� ý��õ�Ù÷¤ ×þ .Àª�� G ý�û§�b¤ ¥� üÎ¡ °��Â� ×þ σ Ý��î Âê�¤ ñ�±ì Û��ì Ù÷¤ ßþÂµØ��î σ °��Â� �� ,G §�b¤ Âû ö� ¤¢ �î ´¨� G ¥� ü¨�b¤ ý��õ�Ù÷¤ ×þ ,σ:Àû¢üõ �¹�µ÷ Âþ¥ �¤�¬�� üÚ÷¤ ¢Àä ý�Â� �¤ ö�Âî ß�óøa� ,G é�Âð×þ À�õ¥� ý��õ�Ù÷¤ .¢ÂþÁ�üõ
χ(G) ≤ ∆(G) + 1.ü�µê�þ´¨¢ �ûé�Âð ¥� ù¢¤ ø¢ �ú�� ý�Â� ë�ê ö�Âî ¢�ªüõ ´��� ,2ÅîøÂ� �� ��Æ�õ Âþ¥ ý��aÌì ¤¢.´¨�
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,´¨� Ûõ�î é�Âð �÷ ø ¢Âê ¤ø¢ �÷ �î Àª�� À�±Þû ýù¢�¨ é�Âð ×þ G Âð� ℄49[ 1.1.1 ��Ìì.χ(G) ≤ ∆(G) :ù�ðö��î ,Sv ý�ûÙ÷¤ ´Æ�ó �� G é�Âð ×þ ¤¢ .´¨� ý��õ�Ù÷¤ âõ�� ýùÀþ� ,üµÆ�ó ý��õ�Ù÷¤ý�¥��� �î ý¤�Ï�� ,´¨� c À�÷�õ G ¥� Â±µãõ ý��õ�Ù÷¤ ×þ G ¥� üµÆ�ó ý��õ�Ù÷¤ ×þ ,v ∈ V (G)ýù¥�À÷� ¥� �û´Æ�ó ¥� ×þ Âû �î Sv ý�ûÙ÷¤ ´Æ�ó Âû ý�¥��� ù�ðÂû .c(v) ∈ Sv ,v ∈ V (G) §�b¤ ÂûßþÂµØ��î .´¨� üµÆ�ó ÂþÁ�Ù÷¤ ��k ,G Ý���ð ,Àª�� �µª�¢ üµÆ�ó ý��õ�Ù÷¤ ×þ G ,´¨� k Ûì�À�.Ý�û¢üõ Çþ�Þ÷ χl(G) �� ø Ý�õ�÷ G üµÆ�ó üÚ÷¤ ¢Àä �¤ ´¨� üµÆ�ó ÂþÁ�Ù÷¤��k ,G �î ý�küðÀ�þ�Þ÷ ÝµÆ�¨ ×þ .¢¥�¨üõ ö�þ�Þ÷ �¤ �û�ä�Þ¹õ ¥� ýÂÚþ¢ ��úÔõ �ûé�Âð ü µÆ�ó ý��õ�Ù÷¤ý�¥��� �î a1, . . . , an �þ�Þµõ ø¢�� ø¢ �Ìä n ¥� ´¨� �¤�±ä A1, . . . , An üû��µõ ý�ä�Þ¹õ n ¥� �þ�Þµõ�� ý��� ,Sv ý�û´Æ�ó �� Ûõ�î é�Âð ×þ üµÆ�ó ý��õ�Ù÷¤ ��®ø�� .ai ∈ Ai ,1 ≤ i ≤ n ,i Âû.¢Âî Ý�û��¡ ù¢�Ôµ¨� 3 ÛÊê ¤¢ ùÀþ� ßþ� ¥� .´Æ�÷ Sv ý�û�ä�Þ¹õ ý�Â� �þ�Þµõ üðÀ�þ�Þ÷ ÝµÆ�¨ ×þü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ 2.1
G ¥� Â±µãõ ü¨�b¤ ý��õ�Ù÷¤ ×þ ,G é�Âð ×þ ¥� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ×þ 1.2.1 ÓþÂã�.À�ª�� �þ�Þµõ ý�ûÙ÷¤ ý�¤�¢ ,ö� üÚþ�ÆÞû ¤¢ âì�ø ý�û§�b¤ �ä�Þ¹õ ø §�b¤ Âû �î ´¨�ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ý�Â� Ù÷¤ ¢�Àã� ßþÂµÞî ö¢Âî �À�� ,é�Âð ý�ûý��õ�Ù÷¤ ÂÚþ¢ À�÷�Þû,k ´±·õ ¢Àä ø G ýùÀª ù¢�¢ é�Âð ý�Â� �î ´¨� ùÀª ´��� �µa±ó� .´¨� üÜ¬� ý�ó�bÆõ ,G é�Âð´¿¨ ��NP ý�ó�bÆõ ×þ "¢¤�¢ Ù÷¤ k �� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ×þ G �þ�' ö¢ÂîÉ¿a Èõ ý�ó�bÆõ.℄29[ ´¨�5



,℄29[öø�þüó ø ´÷�î Í¨�� "ý�ì ý��õ�Ù÷¤' Â�Ñ÷ ýÂÚþ¢ ý�û�¤�±ä �� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤.´¨� �µê Âð ¤�Âì Õ�Ö½� ø ü¨¤Â� ¢¤�õ ø ùÀª �ÂÎõ¥� ÂµÈ���÷ ý�Ü¬�ê ¤¢ âì�ø ý�û§�b¤ ,G é�Âð ¥� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ×þ ¤¢ �î ´¨� ¼®�øÂÚþ¢×þ ¥� �¤ 2 ý�Ü¬�ê �� âì�ø ý�û§�b¤ ,G é�Âð ¤¢ ù�ðÂû ø¤ßþ� ¥� .À÷¤�¢ �þ�Þµõ ý�ûÙ÷¤ 2´¨� G ¤øÁ¹õ �î Û¬�� é�Âð ¥� Â±µãõ ý��õ�Ù÷¤×þ G ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ,Ý��î Û¬ø Ýû��:ßþ�Â���� .¢�� Àû��¡
G2 é�Âð ¥� Â±µãõ ý��õ�Ù÷¤ ×þ �� ¥ ¤�Ýû G é�Âð ¥� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ×þ 2.2.1 ù¤��ð.´¨�.À�îüõ ¢�Þ�û¤ ´¨� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ¥� üÞ�Þã� �î ý��Ü¬�ê ý��õ�Ù÷¤ �� �¤ �õ ù¤��ð ßþ�×þ ¥� ý��Ü¬�ê ��d ý��õ�Ù÷¤ ��k ×þ ,d ýùÀªù¢�¢ ´±·õ ¼�½¬ ¢Àä Âû ý�¥��� 3.2.1 ÓþÂã�,d ¥� ÂµÈ���÷ ý�Ü¬�ê ¤¢ §�b¤ ø¢ Âû ö� ¤¢ �î ,´¨� G ý�û§�b¤ �� Ù÷¤ k «�Êµ¡� ,G é�Âðý��Ü¬�ê ��d ý��õ�Ù÷¤ ��k ×þ ,G ö� ý�¥��� �î ý�k ßþÂµØ��î .À��îüõ ¤��µ¡� �þ�Þµõ ý�ûÙ÷¤.Ý�û¢üõ Çþ�Þ÷ χd(G) �� ø Ý�õ�÷üõ G ý��Ü¬�ê ��d üÚ÷¤ ¢Àä �¤ Àª�� �µª�¢℄30[ â�Âõ �� À�÷���üõ ���õ¥ ßþ� ¤¢ ÂµÈ�� ý�ãó�Îõ ý�Â� ,´¨� ùÀª ��¹÷� ü÷�ø�Âê ��ãó�Îõ ���õ¥ ßþ� ¤¢¢�ªüõ �Ñ��õ �î ¤�Ïö�Þû .´¨� �µ¨�¤ ßþ� ¤¢ ùÀª��¹÷� ý�û¤�î ¥� ý��¬�¡ Ûõ�ª �î À��î á��¤ý�ûé�Âð ý�Â� ý��Ü¬�ê ý��õ�Ù÷¤ .´¨� ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ö�Þû ,ý��Ü¬�ê ��2 ý��õ�Ù÷¤�¤ �Ï��Âõ ¸þ�µ÷ Àã� Ç¿� ¤¢ .´¨� ùÀª �ãó�Îõ ü±ãØõÂ�� ý��õ�Ù÷¤ ö���ä ´½� ,Qn °ãØõ ��n.Ýþ¤ø�üõü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ý�ãó�Îõ �� 3 ø 2 ÛÊê ¤¢ ,2.2.1 ýù¤��ð ý¥�¨ñ¢�ãõ ¥� ù¢�Ôµ¨� ��6



.Ý��îüõ ö��� �¤ Ýþ¤�¢ χ(G2) ý�Â� �î ü¨�¨� ý�ûö�Âî �õ�¢� ¤¢ .´¡�¢Â� Ý�û��¡ �ûé�Âðýù¥�À÷� ¥� G2 ¤¢ �ª�¡ ×þ ,G é�Âð ¤¢ ��¤¢ ÝÞ�Æî�õ �� §�b¤ ×þ ý�µÆ� üÚþ�ÆÞûö�Âî ßþ� �î À�µÆû üþ�ûé�Âð �ÜÞ� ¥� �û´¡¤¢ .χ(G2) ≥ ∆(G) + 1 ßþ�Â���� .´¨� ∆(G) + 1.χ(T2) = ∆(T ) + 1 :Ýþ¤�¢ T ´¡¤¢ Âû ý�¥��� .´¨� ¥�Â��Û��ì �ûö� ý�Â� ß�þ��2 ÂÎì �� üþ�ûé�Âð ý�Þû ý�Â� ¤�îÁõ ý��� ö�Âî .χ(G2) ≤ (∆(G))2+1ÅîøÂ� ý��aÌì Õ±Ïý��õ�Ù÷¤ ýù¤��¤¢ ùÀª��¹÷� ý�û¤�î ´þaÂ·î� .´¨� ü�µê�þ´¨¢ C5 ¤ø¢ ø ß¨Âµ� é�Âð ý�Â� �ÜÞ� ¥�Ý�û��¡ ö� �� ÛÊa Ôõ ,ü�� Ç¿� ¤¢ �î ´¨� χ(G2) ý�Â� ��� ö�Âî ý���¤� �� ¯��Âõ ,ü÷�Þîß�Ú÷¤×þ ö���ä�� G é�Âð ¤øÁ¹õ üÚ÷¤ ¢Àä ý�Â� �¤ Âþ¥ ß�þ�� ö�Âî 1978 ñ�¨ ¤¢ ,℄7[ ü¨��µ÷� .´¡�¢Â�.´¨� ù¢¤ø� ´¨¢�� G ý�ûñ�þ ø �û§�b¤ ¢�Àã� ° Æ�Â� â���ù�ðö� .Àª�� 4 ø 3 ñ�Ï �� ¤ø¢ öøÀ� ñ�þ m ø §�b¤ n �� é�Âð ×þ G Ý��î Âê ℄7[ 4.2.1 ��Ìì.χ(G2) ≥
n3

n3 − 4m2 :Ýþ¤�¢
�ó�bÆõ ý���È�� 3.1ùÀª��¹÷� ý�û¤�î üó�Þ�� ü¨¤Â� �� ,�ûé�Âð ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ ´�aÞaû� �� ÂÑ÷ Ç¿� ßþ� ¤¢�� Ýþ¤ø�üõ �¤ �ûö� �� Í±�Âõ ý�û�ó�Öõ ,Ç¿� ø¢ ¤¢ �û¤�î ßþ� ýÀ���µ¨¢ �� �õ�¢� ¤¢ .Ýþ¥�¢Â�üõ.À�î á��¤ �ûö� �� ÂµÈ�� ý�ãó�Îõ ý�Â� À÷��µ� À�õ�ì�ä ýùÀ�÷��¡¼Îa Æõ ý�ûé�Âð 1.3.1ÂÑ÷�� ø ´¨� ¼Îa Æõ ý�ûé�Âð �� ¯��Âõ ü÷�Þîß�Ú÷¤ ý��õ�Ù÷¤ �� ¯�±�¤� ¤¢ ùÀª��¹÷� ��ãó�Îõ Ýa û�¤øÁ¹õ �î ¢�¢ ö�È÷ �ó�Öõ ßþ� ¤¢ Â�ðø .Àª�� 1977 ñ�¨ ¤¢ ℄48[ Â�ðø ý�ó�Öõ �ûö� ß�µÆ¿÷ À¨¤üõ7


