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1 ÛÊê
ý¢���� Ý�û�Ôõ

¤�Ñ�õ ßþÀ� .Àª��üõ ¤�Àµú� üî�Ü� ý�û�ÂÏ í�Âµª� ü¨¤Â� ø �ãó�Îõ ÇûøÄ� ßþ� üÜ¬� éÀûù¥�À÷� �� ¤�Àµú� üî�Ü� ý�û�ÂÏ í�Âµª� ü�� ÛÊê ø¢ ¤¢ ø ù¢�Þ÷ ö��� �¤ ¥��÷ ¢¤�õ Ý�û�Ôõ �Àµ��.Ý�û¢üõ ¤�Âì ü¨¤Â� ¢¤�õ �¤ ¸�� ø ¤�ú� ,�¨ í�Ü�ß��� ý�ûâ�Âõ 1.1
ý¤�Ï �� Àª��üõ ¢�Þ÷ n ¥� �ä�Þ¹õ ýø¤ n� n �þ�¤� ×þ ,n �±�Âõ ß��� â�Âõ 1.1.1ÓþÂã�¥� ß��� â�Âõ ×þ Ûì�À� n Âû ý�¥� �� �î ´¨� ¼®�ø .Àª�±÷ ¤�ÂØ� ö� ö�µ¨ ø ÂÎ¨ º�û ¤¢ �î.¢¤�¢ ¢��ø n �±�Âõ

ù�ðÂû Ý�þ�ð ö��� ¢�¡ �¤ n �±�Âõ A = (aij) ß��� â�Âõ 2.1.1ÓþÂã�8i 2 f1;2; :::; ng : aii = i
.¢¤�¢ ¢��ø ö���¢�¡ ß��� â�Âõ ×þ Ûì�À� n Âû ý�¥� �� 1.1ùÂÊ±�
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2 ý¢���� Ý�û�Ôõ .1 ÛÊê
.´¨� f1;2;3;4g �ä�Þ¹õ ýø¤ ¤�ú� �±�Âõ ö��� ¢�¡ ß��� â�Âõ ×þ Âþ¥ â�Âõ 1.1 ñ�·õ1 3 4 24 2 1 32 4 3 13 1 2 4

üî�Ü� ý�û�ÂÏ 2.1
��) v; r; k; � ´±·õ ø ¼�½¬ ý�ûÂµõ�¤�� �� ,ñ¢�ãµõ Ûõ�î Â�è üî�Ü� �ÂÏ ×þ 1.2.1ÓþÂã�À�÷�õ ,V �þ�Þµõ ý�û�ä�Þ¹õ Âþ¥ ¥� ý�ù¢��÷�¡ ¥� ´¨� �¤�±ä ,( �ÂÏ2� (v; k; �) �¬�¡ ¤�Ï:À�îüõ ëÀ¬ Âþ¥ Íþ�Âª ¤¢ �î ( �ûí�Ü� ��÷ �� ) Bb; :::; B2; B1:0 < k � v � 1 (1:8j 2 f1; :::; bg : jBj j = k (2.¢�ª Âû�Ò í�Ü� � ø r ¤¢ °��Â� �� V ý�Ìä� ¥� �ø¥ Âû ø �Ìä Âû (3
�ÂÏ t � (v; k; �) ×þ .À �ª� � ´± · õ ¼�½¬ ¢�Àä� v; k; t; � Ý� � îüõ ­Âê 2.2.1ÓþÂã�¤¢ �î Àª��üõ ( �ûí�Ü� ��÷ �� ) Bb; :::; B2; B1 À�÷�õ ,V �þ�Þµõ ý�û�ä�Þ¹õ Âþ¥ ¥� ý�ù¢��÷�¡:À�îüõ ëÀ¬ Âþ¥ Íþ�Âª:t � k � v � 1 (1:8j 2 f1; :::; bg : jBj j = k (2.¢�ª Âû�Ò í�Ü� � ¤¢ �fÖ�ì¢ V �þ�Þµõ Â¬��ä¥� üþ�� t �ä�Þ¹õ Âþ¥ Âû (3



3 ý¢���� Ý�û�Ôõ .1 ÛÊê
2.1ùÂÊ±��ÂÏ Àª�� ¤�ÂìÂ� b = v ø r = k �Î��¤ (BIBD) ñ¢�ãµõ Ûõ�î Â�è üî�Ü� �ÂÏ ×þ ¤¢ ù�ðÂû �.Ý���ð ö¤�Öµõ �¤�î À�û¢üõ Çþ�Þ÷ STS(v) �¤�¬ �� ø À�õ�÷üõ �÷�ð�¨ ýÂ�þ�µª� ÝµÆ�¨ �¤ �ÂÏ 2� (v;3;1) �.´¨� ¢���õ v � 1;3 (mod 6) Âþ¢�Öõ ý�¥� �� �ÂÏ ßþ�.´¨� ¢���õ v � 1;4 (mod 12) Âþ¢�Öõ ý�¥� �� �ÂÏ 2� (v;4;1) �À�û¢üõ Çþ�Þ÷ SQS(v) �¤�¬ �� ø À�õ�÷üõ �÷�ð¤�ú� ýÂ�þ�µª� ÝµÆ�¨ �¤ �ÂÏ 3� (v;4;1) �.´¨� ¢���õ v � 4 ø v � 2;4 (mod 6) Âþ¢�Öõ ý�¥� �� �ÂÏ ßþ� �î.´¨� ¢���õ v � 1;5 (mod 20) Âþ¢�Öõ ý�¥� �� �ÂÏ 2� (v;5;1) �.´¨� ¢���õ v � 1;5 (mod 10) Âþ¢�Öõ ý�¥� �� �ÂÏ 2� (v;5;2) �:À�û¢üõ �ÂÏ 3� (8;4;1) ×þ Û�ØÈ� Âþ¥ ( �ûí�Ü�) ý�û�ä�Þ¹õ 2.1 ñ�·õf1;2;4;8g f2;3;5;8g f3;4;6;8g f7;2;3;4g f6;1;2;3gf4;5;7;8g f5;6;1;8g f6;7;2;8g f2;4;5;6g f5;7;1;2gf7;1;3;8g f3;5;6;7g f4;6;7;1g f1;3;4;5g

×þ ,( (v; k; �) � DS �¬�¡ ¤� Ï � � � þ ) ü Ü®� Ô � � ä� Þ¹ õ �(v; k; �) 3.2.1ÓþÂã�Â�è �Ìä Âû ý�¥� �� �îý¤�Ï�� Àª��üõ v �±�Âõ G üÜ�� ùøÂð ¥� ,B ý�Ìä �k ý��ä�Þ¹õÂþ¥.¢�ª d ö�ÈÜ®�Ô� �î Àª�� �µª�¢ ¢��ø B ý�Ìä� ¥� °�Âõ ´Ô� � ,G �ä�Þ¹õ ¥� d ÂÔ¬� ø k ,ÂÔ¬ ü÷�Þû �Ìä �� v �±�Âõ üû��µõ ùøÂð ×þ (G;+) Ý��îüõ ­Âê 4.2.1ÓþÂã��¬�¡¤�Ï�� �þ) ��®�Ô� ù¢��÷�¡ �(v; k; �) ×þ .Àª�� v > k � 2 �î ´±·õ ¼�½¬ ¢�Àä�( �ûí�Ü� ��÷ �� ) G ý�Ìä k ý�û�ä�Þ¹õ Âþ¥ ¥� fD1; :::;Dlg �ä�Þ¹õ×þ ((v; k; �) �DF



4 ý¢���� Ý�û�Ôõ .1 ÛÊê
Gnf0g �ä�Þ¹õ �Ìä Âû Ûõ�ª lSi=1 [x� y : x; y 2 Di; x 6= y℄ �ä�Þ¹õ �îý¤�Ï�� Àª��üõ.Àª�� ¤�� � �fÖ�ì¢.´¨� Z21 �ä�Þ¹õ ¤¢ (21;5;1)�DS ×þ f1;2;7;9;19g �ä�Þ¹õ 3.1 ñ�·õ.Àª�� G üÜ�� üãÞ� ùøÂð ¤¢ (v; k; �) �DF ×þ fD1; :::;Dlg Ý��îüõ­Âê 5.2.1ÓþÂã�Di ñ�Öµ÷� ×þ �¤ Di + g = fd + g : d 2 Dig �ä�Þ¹õ g 2 G �Ìä Âû ø Di í�Ü� Âû ý�¥� ��:ü�ãþ .´¨� �û Di ¥� ×þ Âû ���Öµ÷� �ä�Þ¹õ [D1; :::;Dl℄ �ä�Þ¹õ ÍÆ� ßþÂ���� .Ý�õ�÷üõDev(D1; :::;Dl) = [Di + g : i 2 f1; :::; lg; g 2 G℄
.Àª�� G üãÞ� üÜ�� ùøÂð ¤¢ (v; k; �) �DF ×þ [D1; :::;Dl℄ Ý��îüõ­Âê 1.2.1 ��Ìì.´¨� �ÂÏ2� (v; k; �) ×þ (G; Dev(D1; :::;Dl)) ù�Ú÷�� ℄1[ â�Âõ ¥� (4) ùÂÊ±� .��±��ø ¼�½¬ ý¢Àä ��÷ � ø ´±·õ ø ¼�½¬ ¢�Àä� ¥� �ä�Þ¹õ×þ K Ý��îüõ­Âê 6.2.1ÓþÂã��þ (K;�) � PBD �¬�¡¤�Ï��) K ø � ý�ûÂµõ�¤�� �� v �±�Âõ üþ�� ñ¢�ãµõ �ÂÏ .Àª�� ´±·õ¥� ý�ù¢��÷�¡ B ø v ù¥�À÷� ¥� üû��µõ �ä�Þ¹õ V �î (V;B) üþ��ø¢ ¥� ´¨� �¤�±ä ( PBD(v;K; �):À�îüõ ëÀ¬ Âþ¥ ¯Âª ø¢ ¤¢ �î ( �ûí�Ü� ��÷ ��) V ý�û�ä�Þ¹õ Âþ¥.Àª�� K �ä�Þ¹õ ¥� ý�Ìä í�Ü� Âû ù¥�À÷� (1.¢Â�ð ¤�Âì í�Ü� � �fÖ�ì¢ ¤¢ V �ä�Þ¹õ �þ�Þµõ Â¬��ä ¥� ´Ô� Âû (21.1¢�¢¤�Âì.� = 1 �î ÝþÂ�ðüõ ¤�Ø� ü÷�õ¥ �¤ K � PBD ø PBD(v;K) Çþ�Þ÷ (1
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k =2 K Âð� .´Æû k ù¥�À÷� í�Ü� ×þ Ûì�À� Ûõ�ª PBD �î Àû¢üõ ö�È÷ PBD(v;K [ k?) (2.¢¤�¢ k ù¥�À÷� ¥� í�Ü� ×þ �ú�� PBD �¤�¬ ßþ� ¤¢:À�û¢üõ PBD(10; f3;4g) Û�ØÈ� Âþ¥ (�ûí�Ü� ) ý�û�ä�Þ¹õ 4.1 ñ�·õf2;5;8g f2;6;9g f2;7;10g f3;5;10g f4;6;10gf3;6;8g f3;7;9g f4;5;9g f4;7;8g f1;2;3;4gf1;5;6;7g f1;8;9;10g
¼�½¬ ý¢Àä ��÷ � ø ´±·õ ø ¼�½¬ ¢�Àä� ¥� ý��ä�Þ¹õ ×þ K Ý��îüõ ­Âê 7.2.1ÓþÂã�1 � i � r �î gi ù¥�À÷� ¥� ùøÂð ti ø � Âµõ�¤�� �� v �±�Âõ üûøÂð Ý�ÆÖ� Û��ì �ÂÏ ×þ .Àª�� ´±·õ øV ö� ¤¢ � î Àª� �üõ (V;G;B) üþ� ��¨ ,( (gt11 gt22 :::gtrr ) á� ÷ (K;�) � GDD �¬�¡¤�Ï� �)ý�ûù¥�À÷� ¥� üþ�ûùøÂð �� V ¥� ý¥�Âê� G ,v = g1t1 + g2t2 + ::: + grtr ù¥�À÷� ¥� üû��µõ �ä�Þ¹õ:À�îüõ ëÀ¬ Âþ¥ Íþ�Âª ¤¢ �î ´Æû V ý�û�ä�Þ¹õ Âþ¥ ¥� ý�ù¢��÷�¡ B ø fgi; i = 1;2; :::; rg.Àª�� K �ä�Þ¹õ �� ÕÜãµõ B �Ìä Âû ù¥�À÷� (1.¢�ª âì�ø (ø¢Âû �÷ ) ùøÂð ×þ �þ í�Ü� � ¤¢ �fÖ�ì¢ V �þ�Þµõ Â¬��ä ¥� ´Ô� Âû (2.jGj > 1 (3.Àª�� � = 1 �î ÝþÂ�ðüõ ¤�Ø� ü÷�õ¥ �¤ (gt11 gt22 :::gtrr ) á�÷ K �GDD Çþ�Þ÷ 2.1¢�¢¤�Âì3.1ùÂÊ±�¢¤�¢ ¢��ø k ù¥�À÷� ¥� í�Ü� n2 ü�ÂÏ ß��� ¤¢ .Ý���ðüõ �¤�õ �ÂÏ �¤ nk á�÷ k �GDD (1�� �¬�¡¤�Ï�� �¤ �ÂÏ ßþ� .À÷¤�¢ í�Âµª� �ÎÖ÷ ×þ �fÖ�ì¢ ¤¢ ùøÂð Âû ø í�Ü� Âû �îý¤�Ï��.À�û¢üõ Çþ�Þ÷ TD(k; n) �¤�¬.Ý���ð ´¡���Øþ �¤ �ÂÏ Àª�� � = 1 ø ö�ÆØþ �ûùøÂð ø �ûí�Ü� ù¥�À÷� Âð� (2
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.À�û¢üõ �¤ 1133 á�÷ f3;4g �GDD ×þ Û�ØÈ� Âþ¥ ý�ûùøÂð ø �ûí�Ü� 5.1 ñ�·õf1;2;3; g f4;5;6g f7;8;9g f10g :�ûùøÂðf1;5;9g f2;6;7g f3;4;8g f1;6;8gf2;4;9g f3;5;7g f1;4;7;10g f2;5;8;10gf3;6;9;10g :�ûí�Ü�

ö� ý�ûí�Ü� ù�ð Âû Ý�õ�÷üõ 1ßÞîÂî üþ���¨ ÝµÆ�¨×þ �¤ �ÂÏ 2� (v;3;1) 8.2.1ÓþÂã�ßÞîÂî üþ���¨ ù�Úµ¨¢ ×þ v � 3 (mod 6) Âû ý�¥� �� .Ý��î ¥�Âê� ý¥��õ üþ�û§�î �� Ý�÷��µ� �¤.Ý�û¢üõ Çþ�Þ÷ KTS(v) �� �¤ ö� �î ¢¤�¢ ¢��ø v �±�Âõ ¥�¤�Àµú� üî�Ü� ý�û� ÂÏ 3.1
üþ��ø¢ ,( t� (v; k; �)DD ù¢�¨ ¤�Ï�� ) v; k; � ý�ûÂµõ�¤�� �� ¤�Àµú� �ÂÏ �t 1.3.1ÓþÂã�¥� °�Âõ ý�ûüþ�� �k ¥� ý��ä�Þ¹õ B ø ¯�Ö÷ ¥� ý�Ìä �v ý��ä�Þ¹õ X �î Àª��üõ (X;B)¤¢ X �þ�Þµõ Â¬��ä ¥� °�Âõ üþ�� �t Âû �îý¤�Ï�� Àª��üõ ( �ûí�Ü� ��÷ �� ) X �þ�Þµõ Â¬��ä.¢�ª âì�ø í�Ü� � �fÖ�ì¢4.1ùÂÊ±�Â þ¢� Ö õ ý�¥� � � Ý � û¢ü õ Ç þ� Þ ÷ � � ÷ DTS(v) �¤� ¬ � � � î 2 � (v;3;1)DD (1.℄17[´¨� ¢���õ v � 0;1 (mod 3).℄30[´¨� ¢���õ v � 1 (mod 3) Âþ¢�Öõ ý�¥� �� 2� (v;4;1)DD (2.℄27[´¨� ¢���õ v �ø¥ Âþ¢�Öõ ý�¥� �� 3� (v;4;1)DD (3Kirkman1



7 ý¢���� Ý�û�Ôõ .1 ÛÊê
´¨� ¢���õ v = 15 ý�� · µ¨� � � v � 1;5 (mod 10) Â þ¢� Ö õ ý�¥� � � 2 � (v;5;1)DD (4.℄29[
�¤ X = f0;1;2;3g �ä�Þ¹õ ýø¤ 3� (4;4;1)DD ×þ Âþ¥ °�Âõ ý�û�ä�Þ¹õ 6.1 ñ�·õ:Àû¢üõ Û�ØÈ�B : (0;1;2;3) (1;0;3;2) (2;0;3;1) (3;0;2;1) (2;1;3;0) (3;1;2;0)
ø ¼�½¬ ý¢Àä � ø ´±·õ ø ¼�½¬ ¢�Àä� ¥� ý��ä�Þ¹õ K Ý��îüõ­Âê 2.3.1ÓþÂã��î gi ù¥�À÷� ¥� ùøÂð ti ø � Âµõ�¤� � � � v �±�Âõ ¤�Àµú� üûøÂð Ý�ÆÖ� Û��ì �ÂÏ ×þ .Àª�� ´±·õüþ� ��¨ ×þ ¥� ´¨� �¤�±ä ,( (gt11 gt22 :::gtrr ) á�÷ (K;�) �DGDD �¬�¡¤�Ï��) 1 � i � rý¥�Âê� G ,v = g1t1 + g2t2 + ::: + grtr ù¥�À÷� ¥� üû��µõ �ä�Þ¹õ V ö� ¤¢ �î ´¨� (V;G;B)V °�Âõ ý�û�ä�Þ¹õ Âþ¥ ¥� ý�ù¢��÷�¡ B ø fgi; i = 1;2; :::; rg ý�ûù¥�À÷� �� üþ�ûùøÂð �� V ¥�:À�îüõ ëÀ¬ Âþ¥ Íþ�Âª ¤¢ �î ´Æû.´¨� K �ä�Þ¹õ �� ÕÜãµõ B �Ìä Âû ù¥�À÷� (1.¢�ªüõ âì�ø (ø¢Âû �÷ ) ùøÂð ×þ �þ í�Ü� � �fÖ�ì¢ ¤¢ V �þ�Þµõ Â¬��ä ¥� °�Âõ �ø¥ Âû (2.jGj > 1 (3

.À�û¢üõ Û�ØÈ� �¤ 24 á�÷ (4;1)�DGDD ×þ Âþ¥ ý�ûí�Ü� ø �ûùøÂð 7.1 ñ�·õf1;2g f3;4g f5;6g f0;7g :�ûùøÂð(7;6;3;2) (0;4;2;5) (5;2;4;7) (2;3;6;0)(5;1;0;3) (4;0;1;6) (3;1;7;5) (6;7;1;4) :�ûí�Ü�



8 ý¢���� Ý�û�Ôõ .1 ÛÊê
¤�Àµú� ø üó�Þãõ ý�ûÀþÂ� 4.1

üþ��ø¢ ,(T (t; k; v) �¬�¡¤�Ï��) v; k; t ´±·õ ø ¼�½¬ ý�ûÂµõ�¤� � � � ÀþÂ � 1.4.1ÓþÂã��ä�Þ¹õ �þ�Þµõ Â¬��ä ¥� ý�Ìä �k �ä�Þ¹õÂþ¥ ¥� ý�ù¢��÷�¡ �û Ti ¥� ×þÂû �î Àª��üõ (T1; T2):À�îüõ ëÀ¬ Âþ¥ Íþ�Âª ¤¢ �î ,´¨� (�ûí�Ü� ��÷�� ) V ý�Ìä �v:2 � t < k < v (1¤�Âì T2 ø T1 ý�ûí�Ü� ¥� ü÷�ÆØþ ¢�Àã� ¤¢ ,V �þ�Þµõ Â¬��ä ¥� ý�Ìä �t �ä�Þ¹õÂþ¥Âû (2.¢Â�ðüõ.À�û¢üõ T (2;3;6) ×þ Û�ØÈ� Âþ¥ T2 ø T1 �ä�Þ¹õ ø¢ 8.1 ñ�·õT1 : f1;2;3g f1;4;5g f3;5;6g f2;4;6gT T2 : f1;2;4g f1;3;5g f4;5;6g f2;3;6g
,(TD(t; k; v) �¬�¡¤�Ï��) v; k; t ´±·õ ø ¼�½¬ ý�ûÂµõ�¤�� �� ¤�Àµú� ÀþÂ� 2.4.1ÓþÂã��ä�Þ¹õ �þ�Þµõ Â¬��ä ¥� °�Âõ üþ�� �k ¥� ý�ù¢��÷�¡ �û Ti ¥� ×þ Âû �î Àª��üõ (T1; T2) üþ��ø¢:À�îüõ ëÀ¬ Âþ¥ Íþ�Âª ¤¢ �î ,´¨� ( �ûí�Ü� ��÷ �� ) V ý�Ìä �v:2 � t < k � v (1¤�Âì T2 ø T1 ý�ûí�Ü� ¥� ü÷�ÆØþ ¢�Àã� ¤¢ ,V �þ�Þµõ Â¬��ä ¥� t °�Âõ �ä�Þ¹õ Âþ¥ Âû (2.¢Â�ðüõø Àª��üõ ö�ÆØþ T2 ø T1 ù¢��÷�¡ ø¢ ¤¢ �ûí�Ü� ¢�Àã� ,�î ¢�ªüõ �¹�µ÷ ÓþÂã� ¥� 1.1�¹�µ÷:Ý�û¢üõ Çþ�Þ÷ m ¢�Þ÷�� ø Ý���ð ÀþÂ� Ý¹� �¤ ¤�ÀÖõ ßþ�vol T = jT1j = jT2j = m:
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.À�û¢üõ DT (2;3;4) ×þ Û�ØÈ� Âþ¥ T2 ø T1 �ä�Þ¹õ ø¢ 9.1 ñ�·õT1 : (1;2;3) (2;1;4)T T2 : (2;1;3) (1;2;4)

¢��ø m Ý¹� ¥� DT (3; k; v) ×þ ø DT (2; k; v) ×þ Ûì�À� m � 2 Âû ý�¥� �� 1.4.1 Ýó.¢¤�À÷ ¢��ø (m = 3) �¨ Ý¹� ¥� DT (3;4; v) �î ý��·µ¨� ×þ �� ¢¤�¢� ℄26[ â�Âõ ¥� (4) ��Ìì .��±��ø v; k; � ý�ûÂ µ õ�¤� � � � ( ü ó� Þ ã õ )¤�À µ ú� �ÂÏ �t ×þ D Ý � � îü õ ­Â ê 3.4.1ÓþÂã��� m Ý¹� ¥� ( üó�Þãõ ÀþÂ�) ¤�Àµú� ÀþÂ� ×þ ��÷ T = (T1; T2) ø bv ù¥�À÷� �� B í�Ü� �ä�Þ¹õT1 ý�� �� �¤ T2 ,D �ÂÏ ¤¢ Âð� .T1 � B ù�ðÂû Ý���ð D ¤¢ ñ�ÞÈõ �¤ T .Àª�� v; k; t ý�ûÂµõ�¤���îý¤�Ï�� Àþ�üõ ´¨À� üÜ±ì �ÂÏ ý�ûÂµõ�¤�� ö�Þû �� ýÂÚþ¢ ( üó�Þãõ )¤�À�ú� �ÂÏ Ý�û¢ ¤�Âì�ø�Ôµõ ý�û�ÂÏ À�ó�� ý�Â� �î ©ø¤ ßþ� �� (T ÀþÂ� Ý¹� m ) À�îÂµÈõ í�Ü� bv �m ¤¢ �ÂÏ ø¢.Ý���ð "é�ÀþÂ� ' ©ø¤ ¢�ªüõ �µêÂð ¤�Ø� ö�ÆØþ ý�ûÂµõ�¤�� ��
:Àª�� V = f1;2; :::;7g �ä�Þ¹õ ýø¤ �ÂÏ 2� (7;3;1) ×þ D Ý��îüõ ­Âê 10.1 ñ�·õf1;2;4g f2;3;5g f3;4;6g f4;5;7g f5;6;1g f6;7;2g f7;1;3g:¢¤�¢ ¤�Âì Âþ¥ T (2;3;7) ÀþÂ� D �ÂÏ ¤¢T1 : f1;3;7g f1;5;6g f2;3;5g f2;6;7gT T2 : f1;3;5g f1;7;6g f2;3;7g f2;6;5gÀþ�üõ ´¨À� D �ÂÏ Âµõ�¤�� ö�Þû �� D1 �ÂÏ D �ÂÏ ¤¢ T2 ý�ûí�Ü� ö¢Âî ßþ�Úþ�� �� ñ��.À�µÆû íÂµÈõ í�Ü� �¨ ¤¢ �ÂÏ ø¢ �îý¤�Ï��
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� � ¤�À µú� �ÂÏ ø¢ ß� � íÂµÈõ ý�ûí�Ü � ¢�Àã � ,t � (v; k; �)DD í�Â µª� 4.4.1ÓþÂã�:Ý��îüõ ÓþÂã� Âþ¥ �¤�¬ �� �¤ ID(v) ø JD(v) ý�û¢�Þ÷ .Ý���ð �¤ v; k; � ö�ÆØþ ý�ûÂµõ�¤��:k = 4 ø t = 3 ý�Â�JD (v) = f0; :::; bvg � fbv � 3; bv � 1g :k Âû ø t = 2 ý�Â�JD (v) = f0; :::; bvg � fbv � 1gID(v) = fm j Àª�� ¢���õ íÂµÈõ í�Ü� m �� t� (v; k; �)DD ø¢ g.´¨� DT (t; v; k) ×þ ßØÞõ ý�ûÝ¹� JD(v) âì�ø ¤¢.ID(v) � JD(v) 2.4.1 Ýóø jD1 \D2j = bv �m �îý¤�Ï�� Àª�� t� (v; k; �)DD ø¢ D2 ø D1 Ý��îüõ­Âê .��±��Û�ØÈ� �¤ m Ý¹� ¥� T = (T1; T2) ×þ D1 ø D2 ¤¢ �ø�Ôµõ ý�ûí�Ü� �ä�Þ¹õ .0 � m � bv.T2 = D2 �D1 ø T1 = D1 �D2 �î À�û¢üõ� ý¢��ø ý�ûÝó 5.1.Ý��îüõ ö��� �¤ GDD ø PBD ¢��ø �� ¯��Âõ ý�ûÝó ü¡Â� Ç¿� ßþ� ¤¢¢��ø v �±�Âõ 3i6j á�÷ (4;1)�GDD ×þ v 6= 9;18 �î v � 0 (mod 3) ý�¥� �� 1.5.1 Ýó.¢¤�¢.��±��¥� �Ìä ×þ ö¢Âî éÁ� �� ,v � 0;3 (mod 12) ý�¥� �� ÂÑ÷ ¢¤�õ üûøÂð ÂþÁ� Ý�ÆÖ� �ÂÏ �.Àþ�üõ ´¨À� �ÂÏ 2� (v + 1;4;1)¥� ÂÊ�ä ×þ ö¢Âî éÁ� �� ,v � 6;9 (mod 12) ý�¥� �� ÂÑ÷ ¢¤�õ üûøÂð ÂþÁ� Ý�ÆÖ� �ÂÏ �.Àª ´��� ℄4[ ¤¢ PBD ßþ� ¢��ø �î Àþ�üõ ´¨À� PBD(v + 1; f4;7?g) ,7 ù¥�À÷� í�Ü�
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�á�÷ (4;1)�GDD ×þ v 2 f8;11;17g Ǒ��·µ¨� �� v � 2;5 (mod 6) ý�¥� �� 2.5.1 Ýó.¢¤�¢ ¢��ø v �±�Âõ 2i5j.��±��.℄4[ ¢¤�¢ ¢��ø 2i5? á�÷ (4;1)�GDD ×þ ,v 6= 11;17 ø v � 5 (mod 6) ý�¥� �� �.℄5[ ¢¤�¢ ¢��ø 2i á�÷ (4;1)�GDD ×þ v 6= 8 ø v � 2 (mod 6) ý�¥� �� �2i5j á� ÷ (4;1) � GDD ×þ v 6= 8;11;17 �î v � 2;5 (mod 6) ý�¥� � � ß þÂ �� � �.¢¤�¢ ¢��ø� :�î ´¨� ßþ� (v; f5; w�g)� PBD ¢��ø ý�Â� �¥� ¯Âª 1.1ù¤��ð:v � 4w + 1 (1:v � w = 1(mod4) (2:v + w = 6(mod20) �þ v � w(mod20) (3� .℄6[ â�Âõ ¥� (16) ��Ìì .��±��3.5.1 Ýó¢��ø (v; f5;25�g) � PBD ×þ v 6= 141 ø v � 101 �î v � 1;5 (mod 20) ý�¥� �� (1.¢¤�¢¢��ø (v; f5;21�g) � PBD ×þ v 6= 125 ø v � 85 �î v � 1;5 (mod 20) ý�¥� � � (2.¢¤�¢� .℄7[ â�Âõ ¥� (3:10) ø (3:11) ý�ûÝó .��±��5n á�÷ f5;6g �GDD ×þ n 2 f7;8;10;16g ý��·µ¨� �� n � 5 �Þû ý�¥� �� 4.5.1 Ýó.¢¤�¢ ¢��ø� .℄21[ â�Âõ ¥� (37) ��Ìì .��±��



12 ý¢���� Ý�û�Ôõ .1 ÛÊê
¢��ø u �±�ÂõM á�÷ f5;6g �GDD ×þ u 6= 7 ø u � 0;2 (mod 5) ý�¥� �� 5.5.1 Ýó�îý¤�Ï�� ¢¤�¢M � 8><>: 2;5;10;12;15;17;20;22;32;35;37;40;42;45;4750;52;55;57;67;75;77;80;82;92;105;107;110112;115;117;120;122;132;167 9>=>;� .℄29[ â�Âõ ¥� (5:16) Ýó .��±��á�÷ f5;6g �GDD ×þ t � 1 ø t =2 f2;17;23;32g �î 0 � u � 5t ý�¥� �� 6.5.1 Ýó.¢¤�¢ ¢��ø 54t+1u� .℄25[ â�Âõ ¥� (3:9) Ýó .��±���û¤�µ¡�¨ 6.1G1; G2; :::; Gt ý�ûùøÂ ð � � üûøÂ ð Ý �ÆÖ � Û �� ì �ÂÏ ×þ (V;G;B) üþ� ��¨ Ý � � îüõ ­Âêí� Ü � Â û ý�¥� � � � îý¤� Ï� � Ý þÂ � ðü õ Â Ñ ÷ ¤¢ �¤ w : V ! Z+ [ f0g ö¥ø â �� � ø .À ª� �ßþ� ¤¢ .Àª�� ¢���õ fw(b1); w(b2); :::; w(bk)g á�÷ ¥� K �GDD ×þ b = fb1; b2; :::bkg 2 B:´¨� ¢���õ Âþ¥ á�÷ ¥� K �GDD �¤�¬[ Xx2G1w(x); Xx2G2w(x); :::; Xx2Gtw(x)℄¤�ú� í�Ü� ù¥�À÷� �� v �±�Âõ üûøÂð Ý�ÆÖ� Û��ì �ÂÏ ×þ ,(V;G;B) üþ���¨ Âð� 1.6.1 ¤�µ¡�¨.¢¤�¢ ¢��ø 2� (2v + 1;4;1)DD ×þ ù�Ú÷� .Àª�� jgj � 0 (mod 3) �î g ý�ûùøÂð ø�ä�Þ¹õ ýø¤ ÂÑ÷ ¢¤�õ üûøÂð Ý�ÆÖ� Û��ì �ÂÏ (V;G;B) üþ���¨ Ý��îüõ ­Âê .��± ��Âþ¥ �¤�¬ �� V � Z2 [ f1g Â¬��ä �ä�Þ¹õ ýø¤ 2� (2v + 1;4;1)DD ×þ .Àª�� V Â¬��ä:Ýþ¥�¨üõb� Z2 �ä�Þ¹õ ýø¤ �î 24 á�÷ (4;1)�DGDD ×þ �� �¤ b = fx; y; z; wg 2 B í�Ü� Âû �ßþ�Ú þ�� ¢�ªüõ � µ¡�¨ fxg � Z2 ; fyg � Z2 ; fzg � Z2 ; fwg � Z2 ý�ûùøÂ ð � �.Ý��îüõ


