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	Ú maxp² \ ² S = max f W (p; t)jt 2 p² \ ² Sg.
�ç �l 26. �Ï 8M 2 R(N; M 0), S ^ Wmax-�S

�: �¥ , �5 �ë S ^ Wmax-	V	e �¥ .
�ç �l 27. �’ Petri �© (N; M 0) �¥ 
Ä�B�ñ �• �S�û

^ Wmax-	V	e �¥ , �ë �¾�©
¡ �@Wmax-	V	e �• �S �Ÿ
�É.

�ç �l 28. �Ï 9p 2 S P �¤ M (p) ¸ minp² \ ² S ,
�5 �ë S �� M 2 R(N; M 0) �/ ^ Wmin- �S �: �¥ , �ƒ
	Ú minp² \ ² S = min f W (p; t)jt 2 p² \ ² Sg.

�ç �l 29. �Ï 8M 2 R(N; M 0), S ^ Wmin- �S
�: �¥ , �5 �ë S ^ Wmin- 	V	e �¥ .

�ç �l 30. �’ Petri �© (N; M 0) �¥ 
Ä �B �ñ �• �S
�û ^ Wmin- 	V	e �¥ , �ë �¾�©
¡ �@Wmin- 	V	e �• �S�Ÿ
�É.

�ç 	Ø 17. �Ï Petri �© (N; M 0) �¥ î �µ �• �S�û ^
Wmax-	V	e �¥ , �* 
¹ ñ ^ �d µí �¥ .

�£ 
ü . �£ 
ü �V�ñ �] �ç 	Ø 7. ¤
�ç 	Ø 18. �Ï Petri �© (N; M 0) ^ �� �¥ , �* 
¹ î

�µ �• �S�û ^ Wmin- 	V	e �¥ .
�£ 
ü . �£ 
ü �V�ñ �] �ç 	Ø 9. ¤
�ç 	Ø 19. �ó �ç �B �ñ S4R �© (N; M 0), �� �Ï

M 0 ^ 	V �¤ s �¥ �� S �S M, �’ N �Ï î �µ �• �S �û ^
Wmax-	V	e �¥ , �¾�©^ �� �¥ .

�£ 
ü . �¸ �^ �£ 
ü �’ N �Ï î �µ �• �S�û ^ Wmax-
	V	e H, N �Ï î �µ �• �S�A �– �9 �û ^ C-	V	e �¥ , �y �N
�®�ç 	Ø 12 	V�©, �¾�©^ �� �¥ . ¤
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2.1 	z ¾�ñ �� �# �©�N�Ÿ�1 � 

2.1.1 S4R �©�Ï �¥ �• �S	V	e �Ÿ�ç �l

�' �« �s �� a �¨�¿ S4R �©�¥ �• �S 	V	e �Ÿ �ç �l �¥
	z ¾�ñ �� . �' �Ó�8 • �¥ �• �S	V	e �Ÿ�ç �l �Ï , Bmax-	V
	e �aBmin- 	V	e �aWmax-	V	e �aWmin- 	V	e �aC-	V
	e �aF-	V	e �aP-	V	e �û a �¨�¿ S4R �©.

�ç 	Ø 20. �ó �ç �B �ñ S4R �© (N; M 0), �5
¦ B min ¶ ¦ W min ¶ ¦ P ¶ ¦ F ¶ ¦ C ¶ ¦ W max ¶
¦ B max .

�£ 
ü . �ô 	� �Ó�D [10] 	V �¤ , ¦ B min ¶ ¦ P ¶
¦ F ¶ ¦ C ¶ ¦ B max , �A �– , ¦ B min ¶ ¦ W min ¶ ¦ P

�O ¦ W max ¶ ¦ B max , �y �N�¾�² 
‚ �î 	ë . ¤
�Y �V �1 �  S4R �©�Ï 	� �µ �ò�ñ 	V	e �Ÿ �¥ �• �S �"

�† �¥ �v �l 	V �[ �Q�˜ �ò�ñ �• �S 	V	e �Ÿ �ç �l �¥ 	z ¾�ñ
�� . �®�ç 	Ø 20 	V �©, �� S4R �©�Ï �µ : Bmin- 	V	e
Â Wmin- 	V	e Â P-	V	e Â F-	V	e Â C-	V	e Â
Wmax-	V	e Â Bmax-	V	e .


6 �“ , �á 
Ì 	V�[ �| S4R �©�s �î �“ �� �ñ �0 	Ë, �s �Y

¡ �@�ò�ñ 	V	e �• �S �Ÿ �É, �7 �ƒ �t �0 	Ë �¥ �v �l 	V �[ �Q

�˜ S4R �©�Ï �ò�ñ �• �S	V	e �Ÿ�ç �l �¥ 	z ¾�ñ �� , �0 	Ë
�� �v ª 
ü �M�‹ �¥ �• �S	V	e �Ÿ�ç �l �� 	z ¾. �V�m 5 	V
�[ 	A �� , 
¡ �@�ò�ñ 	V	e �• �S �Ÿ �É �„ 
¡ �@�� �Ÿ �¥ S4R
�©�0 	Ë�¥ �v �l , �V�7�Q �˜ 
� S4R �©�Ï �ò�ñ �• �S	V	e
�Ÿ�ç �l �¥ 	z ¾�ñ �� �[ �# ñ 
Ì �Ð�� �Ÿ� �W�¥ �1 �" .

�m 5 S4R �©�Ï�ò�ñ�Ÿ�É�¥�1�"

Fig. 5 Relationship among all the properties for S 4R nets

�V �m 5 	V �[ 	A �� , î �µ �• �S Bmax-	V
	e �aWmax-	V	e �aC-	e �aF-	V	e �û ^ S4R �©�� �¥
�	 �s�d �A�1 �H�q , �' ñ 
Ì �� S4R �©�Ï �û ^ ®-	V	e �O
�ç �l �û �V�¿ �ø �ì . �7 î �µ �• �S Bmin- 	V	e �aWmin- 	V
	e �aP-	V	e �û ^ S4R �©�� �¥ �A�1 �d �	 �s �H�q , �' ñ

Ì �� S4R �©�Ï �û �‚ ^ ®-	V	e �O�ç �l �V �¿ 	z ¾. �y
�N, �� �¿ S4R �©	Ÿ ª , �› �ÿ �¥ �• �S 	V	e �Ÿ �ç �l �‹ �¾
�º �¿ F-	V	e �„ P-	V	e � �W.
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2.1.2 �B�î �©�¥ �• �S	V	e �Ÿ�ç �l

�' �« �s �� a �¨�¿ �B�î �©�¥ �• �S	V	e �Ÿ�ç �l �¥ 	z
¾�ñ �� . �' �Ó�8 • �¥ �• �S 	V	e �Ÿ �ç �l �Ï , Bmax-	V
	e �aBmin- 	V	e �a�• �4 �� �¥ Wmax-	V	e �aWmin- 	V
	e a �¨�¿ �B�î �©.

�ç 	Ø 21. �ó �ç �B �ñ �B �î �© (N; M 0), �5
¦ B min ¶ ¦ W min ¶ ¦ W max ¶ ¦ B max .

�£ 
ü . �¾�² 
‚ �A�– �î 	ë . ¤
�®� • �ç 	Ø	V�©, �� �B�î �©�Ï �µ : Bmin- 	V	e Â

Wmin- 	V	e Â Wmax-	V	e Â Bmax-	V	e .
�m 6 
â .

0 �D[(P)]TJ/F98 10.909 Tf 12.217 19.96<0664>]TJ/F1 10.5 Tf 21.132 0 TD[<0441>]TJ/F1 10.5 Tf 10.566 0 TD[<1031>]TJ/F1 10.5 Tf 10.566 0 2.217 19.96<0664>]TJ/F11>]TJ/F1 10.5 Tf 10.566 0 TD[<103842461 10.5 Tf 10.[<1061>]TJ/F23 10.909 Tf b74 Tf 24.sd864>]TJ/F1 10.5 Tf 21 TD[(-)]TJ/F1 10.5 Tf 3.637 0 TD08 TD[<03ee>]6F78264.971 0 TD[<-Tf 10.5 0-224.776 -13.886 TD[<0965>]TJ/F1 10.5 Tf 10.718 0 TD[<0061>]TJ/F23 10.909 Tf 9.841 0 TD[(Wmax-)]TJ/F1 10.5 Tf 35.152 0 TD[<0956>-77<0965>]TJ/F1 10.5 Tf 22.036 0 TD[<0061>]TJ/F21 0 TD[(Bmax-)]TJ/F1 10/F1 10.5 Tf 35.152 0 TD[<0956>-77<0965>]TJ/F1 10.5 Tf 22.036 0 TD[<0061>]TJ/F21 0 TD[(Bmax-)]TJ/5 Tf 35.152 0 TD[<0956>-77<0965>]TJ/F8q9TJ/F23 10.909 Tf 4.47 -3.958 99 0 TD[<10b5f 10.718 0 TD[<0061(Wmax3e5F1 10.5 Tf 7a3>]TJ/F3 0(41 TD[<0061>]TJ/F21 0 TD[(Bmax-)]TJ/5 Tf 35.152 0>0.909 Tf 23 10.909 10.5 0 TD[<09eb>]TJ/F23 10.909 Tf 10.5 0 TD[(.)]TJ/F108979-77<05.152 0 0BT/F1 [<0910.909 Tf 13.J/F23 10.072.909 661>]TJ/F23 10.909 Tfb74 Tf3>]TJ/F1 10.5 Tf 10.725 0 .765 8a9>]TJ/F23 10.909 Tf 14.8364Tf 10.566 0 ./F1 10.5 Tf 10.579 0 TD[<05e0 TD[<0f9f>]TJ/F1 10.5 Tf TJ/F23 10.TD[(max)]TJ/F23 10.909 Tf 15.2 1.637 TD[ 0 1 10.5 Tf 147 -3.958 99 0 TD[<10b5f 10.718 0 TD[77F6.791 -13.886 TD[(¦)]TJ/F105 6.2 0 TDTJ ET BT/F5>]TJ/F1 10.5 Tf 10.718 0 TD[<0061>]TJ/0 TD[<0065f 10.718 0 TD[77a/F5>]TJ/F1 10.5 Tf 10.718 0 TD[<007656681 10.5 Tf 253.441 - 10.5 Tf 147 -3.958665>]TJ/F5/5 Tf 35.152 0>0.909 Tf 23 17 -3.95 0 TD[<0c96>]TJ/F1 10.5 ]TJ/F23 10.0e6d>]TJ/F23 10.909 Tf 13.534 0 TD[(6)]TJ/F1 10.5 Tf 9.501 0 TD[<0ae26.182 0 TD[(Â)]TJ41 -599.864 TD[<1042> 0 31>]TJ/F1 10.5 Tf 10.789 0.072.909 661>]TJ/F23 10.909 Tfb7.566 0 2.217 19.96<06TJ/F23 10.909 Tfb7.566 0 2.217 19.96<06TJ/F23 10.909 Tb7.566 0 2.217 19.96<060 TD[<-Tf3 Tf 10.8 0 TD[(6)]5TD[<0857>]TJ/F23 10.909 TfTD[(Wmax-1 10.5 Tf D[<085D[<1230>]TJ/F1 10.5 T/F1 10.5 Tf 10.725 0 TD[<106c>]TJ/F1 10.5 Tf J/F1 10.5 Tf 22.036 0 <]TJ/F1 10.5 Tf 10.566f 9.926 0 TD[(max)]TJ/F98 10.909 Tf 18.23 1.637 TD[(¶)]TJ/F23 10.909 Tf 11.515 0 TD[(¦)]TJ/F105 6.974 Tf 8.182 -1.637 TD[(B)]TJ/F78 6.974 Tf 7.72 0 TD[(.D[<0857>]TJ/F23 10.909 TfTD[(Wmax-1 10.5 Tf D[<085D[<1230>]TJ.[<1061>]TJ/F23 10.909 Tf b74 Tf 241 - 10.5 T4 10.5 Tf D[424 1.637 TD[(¶)]TJ/F23 10.909 Tf 12.211 0 TD[(¦)]TJ/F105 6.974 Tf 8.181 -1.637 TD[(P)]TJ/Fc7 TD[(¶)]TJ/F23 10.909 Tf09 Tf 10.5.5 0 ET BT/F1 10.5 Tf 253.4TJ/F1 10.5 Tf )]TJ/F105 6.974 Tf 3766)]TJ/F23 1b9TJ/F1 10.5 Tf 29.546 0 TD[<09560]TJ41 -510.5 Tf 29.546 0 TD[<09560]T2.152 0 0BT/F1 [<0910.909 Tf2TJ/F23 10.909 Tf 14.8364Tf 10.552 ]TJ.[<1061>]TJ/F23 10.909 Tf b74 <0910.909 4.789 0.072.909 661>]7F1 10.5 Tf 11.166 0 TD[<0f90>]TJ/Fc7 TD[(¶)]TJ/F23 10>]T82 -1.637 TD[0D[(Bmax-)]TJ/F1 10.5 T<0857>]TJ/FTD[<0941>]TJTJ/F1 10.5 Tf.909 4.789 0.072.909 661>]7F1 10.5 Tf 11.69 4.789 0.072.909 661>]7F1 746b02)]TJ/F23 10.909 Tf 12.121 0 TD[(Wmax-)]TJ/F1aa789 0.072.909 661>]7F1 7460>]7F1 10.12.568 01aa789 0.072.923 1.637 TD[(¶)]TJ/F23 10Tb7.566 60>]J/Fc7 TD[6.637 TD[(¶)]TJ/F23 10Tb7.5e>]TJ/F1 10.5 Tf 10.5 0 TD[<0ea9>6 0 TD[ 623 10.0e6do106c>]TJ/F1 10.5 Tf J/F1 10.5 Tf 22.036 0 <]TJ/F1 10.5 Tf 10.566f 9.926 0 TD[(max)200j 4BT/F1 [<09d8>]TJ/F1 10.5 Tf 7a TD[6.637 TD[(¶)]TJ/F23 10Tb79;9 0.072.923 1.637 TD[(¶)]TJ/F 6.974 Tf 3766)]TJ/bTD[ 623 10.0S6(¦)]TJ/F105 6.974 .974 .974 .974 .974 .]TJ41 -510.5 Tf 29.5463TD[4>]1TJ/90.5 Tf 10.566f 9.926 0 TD[(9-77<0J/90.5 Tf 10.566f 9.92 TD[<03ee>]TJ/F1 10.5 Tf 12.73b>]TJ/F1 10.5 200j 4BT/F1 [<09d8>56 10>]T80 TD[<0453>]TJ/F1 10.5 Tf 56 10>]T8074 .]TJ41 -510.5>]TJ/F.072.909J/F1 10.5  TD[6.637 TD[(¶)]TJ/F23 1 Tf 5a< 0 TD[(6)]TJ/F1 10.5 Tf 9.501 0 TD[<0ae26.182 0 TD[(Â)]TJ3 10.909 Tf 12.121 0 TD[(Wmax-)]TJ/F1aa789 0.072.909 66D[(Wmax-)]TJ/4 .]TJ411 -510310.5 Tf 7.1F1 10.5 Tf 14.106 0 TD[<08950.909 Tfb7.6538 Tf 7.1F1 10.5 Tf 14<0956>-36<0965>]TJ/F1 10.5 TfD[<0453>2 35.152 0 TD[<0956>-77<0965>]TJ/F1 10.5 050 TD[<0ea.072.909 66D[(Wmax-)]TJ/4 .]TJ411 -510310.5 Tf 7.1F13 10.909 Tf 15.2 1.630.5>]TJ/F.072.909J/F1 10.5  TD[6.637 TD[(�9.7326ax-)]TJ/F1aa 15.2 1.630.5>]TJ/F.0ax-)]TJ/4 .4>]1TJ/9]TJ/F23 10.909 Tf 8.295 0 TD[(�D[(P)]TJ/F98)10.5<.072.923 1.637 TD[(�TJ.[<1061>]TJ/F23 10.909 Tf b74 <0910.909 4.789 0.072.909 661>]7F1 D[<0941>]TJTJ/F1 10.5 Tf.9 10.09f22<0910.909 4T/F1 10.5 Tf 253.4TJ/F1 10.5 T30.5>]TJ/F.0ax-)]TJ/4 .4>]1TJ/9]TJ0897 10.5 Tf 10.758 0 TD[<09560965>]TJ/F1 10.5 Tf 21 0 TD[<0784>]TJ/F23max-)]TJ/F1 10.5 Tf 31.667 0 T3 1.6D[<08950.903b>]TJ/F1 10.5 200j 4BT/F1 [<09d0.909 Tf b74 <0910.909 4.789 0.072.909 072.909 661>]7F1 D78e1 -1.637 TD[(W)]TJ/F78 6.974 257/4 .4>]1TJ/9]TJ/F23 143 10.5 0 TD[<04ee4<09560965>]TJ/F1 10.5 Tf 21>51 10.5 Tf 12.738 0 T3e>]1TJ/9]TJ0897 10.5 Tf 10.723 10.909 Tf 10.5 10.5 Tf841 0 TD[(Wmax-)]TJ/F1 10.5 Tf 33 10.909 Tf 10.5 0 TD[(,)-458(Bmax-)]TJ/F1 10.5 Tf 39.695 0 TD[<0956>]TJ -224.775 -13.886 TD[<0965>]TJ/F1 10.5 Tf e1.3F1 10.5 Tf10.909 Tf 1<0965>]TJ/F1 10.5 Tf e1.853.441 -77<50 TD[<0ea.072.909 66D[(95 Tf 10.5 0 TD[<106c>]TJ ET BT/F1 10.5 Tf 253.441 -474.889 TD[<0427>]TJ/F1 10.5 Tf 10.725 0 TD[<08ab>]TJ/F1 0.5 >]TJ/F1 10.5 Tf 10.725 0BT/F5>]TJ/510.909 Tf 9 Tfb7.566 0 2.217 19.96<.5 Tf e1.853/F19 T5 0 6.962 TD[(Fig.)-171(5)-1028(Rel 9 Tfb7.580D[<.697 0 TD[(S)]TJ/F78 6.97909 6)]TJ/F 6.974 Tf 3766)]TJ/8.295 0 TD[(�D[(P)]TJ/F98)10.5<.072.923 1.637 TD[(�TJ.[<1061>]TJ/F23 10.909 34 257/4 .4>]1T21 10.5 Tf 10.86 0 TD[<0e34.725 0 TD[<015 Tf e1.853/D09d8>]TJ/F9T/F1 [<09d8>56 10>0.725 0 TD[<08ab>]TJ/F1 01 0 TD[<0ae26.182 0 T6530D[(P)]T.909 66D[(Wmax-)]TJ/4 .]TJ41 10.5 Tf 809 6)]TJ/F 6.974 Tf 3766
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