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1 ÛÊê

ü��õÀÖõ ý�û��Ìì ø Ý�û�Ôõ



ÛÊê ßþ� .Ý�û¢üõ ¼�®�� �¤ ¢Âî Ý�û��¡ ù¢�Ôµ¨� ö� ¥� �õ�÷ö�þ�� ßþ� ¤¢ �î ü��õÀÖõ Ý�û�Ôõ ,ÛÊê ßþ� ¤¢

é�Âð À�� ôø¢ Ç¿� ,Ýþ¥�¢Â�üõ é�Âð �þÂÑ÷ ¥� ü��õÀÖõ üÞ�û�Ôõ �� ñø� Ç¿� ¤¢ :´¨� Ç¿� 3 Ûõ�ª

�øÂ¡ �Ü¬�ê á�Þ¹õ ø ÃîÂõ ¥� �øÂ¡ ýÀ�±Þû É¡�ª ø¢ üêÂãõ �� ,ô�¨ Ç¿� ¤¢ ,ù¢Âî üêÂãõ �¤ éøÂãõ

.Ýþ¥�¢Â�üõ ÃîÂõ ¥�

ü��õÀÖõ Ý�û�Ôõ ø é�Âð 1-1

ý��ä�Þ¹õ V (G) ö� ¤¢ �î ,G = (V (G); E(G)) üþ��ø¢ ¥� ´¨� �¤�±ä é�Âð ×þ-1-1-1 ÓþÂã�

Â¬��ä ø G§��¤ �¤ V (G) Â¬��ä .´¨� V (G) ý�Ìä ø¢ ý�û�ä�Þ¹õ Âþ¥ ¥� ý��ä�Þ¹õ E(G) ø üú��÷

jV (G)j � � ø ùÀ�õ�÷ G ù¥�À÷� ø �±�Âõ °��Â� �� �¤ G ý�ûñ�þ ø §��¤ ¢�Àã� .Ý�õ�÷üõ G ý�ûñ�þ �¤ E(G)

�î üê�Âð ß���Ýû .jE(G)j <1 ø jV (G)j <1 ù�ðÂû Ý�þ�ð üû��µõ �¤ G é�Âð .Ý�û¢üõö�È÷ jE(G)j ø

é�Âð �(n;m) ×þ �¤ G é�Âð .Ý�õ�÷üõ üúþÀ� Â�è �¤ �ûé�Âð Âþ�¨ ø üúþÀ� é�Âð �¤ Àª�� §�¤ ×þ Ûõ�ª

Ý�Æþ�÷üõ ù�Ú÷� e = fu; vg Ý�ª�� �µª�¢ E ¥� e ñ�þ ý�Â� ù�ðÂû .jE(G)j = mø jV (G)j = n ù�ðÂû Ý�þ�ð

ø u§�¤ ø¢ .Ý�õ�÷üõ e ü÷�þ�� §��¤ �¤ v ø u ø ´¨� ¤ø�¹õ v §�¤ �� u §�¤ Ý�þ�ð �¤�¬ ßþ� ¤¢ .e = uv

Âð� Ý�þ�ð ¤ø�¹õ �¤ ñ�þ ø¢ .Àª�� ¢���õ v ø u ü÷�þ�� §��¤ �� G ¥� üó�þ ù�ðÂû Ý�õ�÷ ¤ø�¹õ �¤ é�Âð ¥� v

À÷��� �¤ �Ã¹õ ý�úµ÷� ø¢ �� ñ�þ ø �ì�Ï �¤ ö�ÆØþ ý�úµ÷� ø¢ �� ñ�þ .À�ª�� íÂµÈõ §�¤ ×þ ¤¢ Âð� �ú�� ø

.Ýþ¤�¢ �÷�ðÀ�� ñ�þ ´ó�� ßþ� ¤¢ �î ¢�ª ¤�ÂØ� ¤�� À�� ñ�þ ×þ ´¨� ßØÞõ é�Âð üÜî ÓþÂã� ¤¢ .Ý�õ�÷üõ

¤�Ñ�õ �õ�÷ö�þ�� ßþ� Â¨�Â¨ ¤¢ .Àª�� �µª�À÷ ¢��ø �ì�Ï ø �÷�ðÀ�� ñ�þ ö� ¤¢ �î ´¨� üê�Âð ù¢�¨ é�Âð

.Àª��üõ üû��µõ ø ù¢�¨ é�Âð ,é�Âð ¥�

ö�È÷ deg(v) �� �¤ ö� �î ´¨� âì�ø �ú÷� Â� v §�¤ �î ´¨� üþ�ûñ�þ ¢�Àã� Â��Â� ,Gé�Âð ¥� v §�¤ ��¤¢

�þ ü÷�þ�� ) üþ�úµ÷� §�¤ ×þ v §�¤ ß��� Ýû .deg(v) = 0 ù�ðÂû Ý�þ�ð �ú�� §�¤ ×þ �¤ v §�¤ .Ý�û¢üõ

ýø�Æõ é�Âð §��¤ ���¤¢ á�Þ¹õ �î À�îüõ ö��� ÂÜþø� ¥� üêøÂãõ ��Ìì .deg(v) = 1 ù�ðÂû Ý�þ�ð (ö�Ãþø�

.´¨� ö� ý�ûñ�þ ¢�Àã� Â��Â� ø¢
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×þ .À�õ�÷üõ üó�Øó�õ �þ üþ��Þ�ª é�Âð ×þ �¤ Àª�� 4 ýø�Æõ �þ ÂµØ��î ö� §�¤ Âû ��¤¢ �î üê�Âð

ø é�Âð §��¤ éÂãõ �ûÝ�� é�Âð ßþ� ¤¢ .¢�ªüõ ù¢�¢ ´±Æ÷ ñ�Øó�õ ×þ �� �î ´¨� üê�Âð üó�Øó�õ é�Âð

.À�µÆû é�Âð ý�ûñ�þ éÂãõ �ûÝ�� ß�� ý�ûÀ÷���

ø é�Â ð ø¢ ,G2 = (V (G2); E(G2)) ø G1 = (V (G1); E(G1)) À � � î ­Â ê -2-1-1 Ó þÂ ã �

Âþø�Ê� �¤ø�¹õ ,��õ�¢ ¥� §�¤ ø¢ �¤ø�¹õ ù�ðÂû ´¨� üµ¿þÂÞû f .Àª�� â��� ×þ f : V (G1) �! V (G2)

é�Âð ø¢ ß�� üµ¿þÂØþ .À�ª�� üµ¿þÂÞû f�1 ø f ,ü��¨ø¢ f ù�ðÂû ´¨� üµ¿þÂØþ f .Àû¢ �¹�µ÷ �¤ �ûö�

.Àª�� V (G1) = V (G2) ø üµ¿þÂØþ f ù�ðÂû ´¨� üµ¿þ¤¢�¡ f .À�û¢üõ Çþ�Þ÷ G1
�= G2 �� �¤ G2 ø G1

ö�� �ü õ �¤ � ûö� ß � � ü µ ¿ þÂ Ø þ .À � µ Æ û ´ ¿ þÂ Ø þ 1 �1 Û Ø ª é�Â ð ø¢ -3-1-1 ñ� · õ

.´êÂð ÂÑ÷ ¤¢ Âþ¥ �¤�¬ ��

f :=

 
1 2 3 4 5 6
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