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fg�V��[�q��m����R` [5℄b1.1 �	
��1.1.1 Delay optimal veloity model��B��Z�`a�dw��¾R¦ZB�¢cd�¢�defgAn�]Bna��AOVJKLZ��jQaBSTU./V��ZNewell ZMNO�jQRJKL���`a [6, 7℄ �_xn(t+ �) = F (hn(t)) (hn(t) = xn+1(t)� xn(t))(1)�||AEDelay Optimal Veloity (dOV) JKL� !|�Z`abF (�)EFGHI�+� "QaB#�$�Z·�]FGmHI�%`�+Anab�E&'();V*+V��,Q�_`h+Anabxn(t) E n -.V#V/0�Bhn(t) E#�$��£Q1Q_�]\ab�RB|VJKLZ[\]EB2345�V·+m¨P{B67�+�q89`a|�qz{Q]\a [7, 8, 9℄b1.1.2 :;<=>?@dOV JKLE¼tVM¾ZOV JKLZ��jQab`mABBCD�B� qEj\FV��]GH`a|�ZMNOVJKL [1℄�xn(t) = �[F (hn(t)) � _xn(t)℄ (2)q�{Qab||AB� = 1=� �\¾·+qnab¼IBF (h) = tanh(h � ) + tanh  � Eh+ VJ�KLab1.2 MNOPQRS1.2.1 mKdVTUVOVJKLZ[\]B#�$� b VopUquvhw`a��� (�; b) = (2; ) AGWmXY;L����¾|�ZMNmKdVefgbT = bXXX � (b3)X (3)q�{Qa|�qz{Q]\a[5℄bRZ�B[L\E£V�+ZMa]cd�_`b̂ _lmXY;L��EB� �XY;L`'a;:��]B� = 2(1� �2); hn = +p�2�b(X;T ); (4)X = 2�(n� t); T = 4�3t=3 (5)AnabmKdVefgEk>lm��X9efgVo[ABb9c�� "Qadef��g`a[10℄b

1.2.2 hijk��X9efgEN ��X9�� "Qalm�VnopqrsVt8u�v[]cdefgAnab£�]B��X9efgP{|Vµw�¸¹º»8LW; XY X9 �\Axa��X98LW; XY X9 ���`ae���]���w� "Qayz�qna [11℄b||ABmKdVefgV���wZ[\]{|Z}Qa [12℄b��B~��+q��wjQRmKdV�fdmKdV efgvt+1j (1+Ævt+1j+1)=(1+avt+1j ) = vtj(1+Ævtj�1)=(1+avtj)(6)P{�¦a [13℄bt �j E��wjQR���M���V�+ABÆ �a E�+V`'a;:Anab||ABvtj = rj(�Æt) ��\] Æ ! 0 V�r��a�B��q�zwjQRefg_rj = rj(1 + arj)(rj+1 � rj�1); (7)��ab|VefgE�~ Lotka-Volterra �mLV efg� "Q]\ab||ABrj = �1=(2a) +p�1�s(X;T ); X = (j � t=(2a))�; T = �3t=3 ��] �! 0 V�r��a|�ZMNs(X;T ) Z·`amKdVefgq�{Qab���+V��wE�V�gZMN�AQQa �� log(exp(A=�) � exp(B=�)) = A+B;lim�!+0 � log(exp(A=�) + exp(B=�)) = maxfA;Bg(8)mKdVefgV���wE ���V�+�����|�ZMN V t+1j +max(0; V t+1j+1 �D)�max(0; V t+1j+1 �A)= V tj +max(0; V tj�1 �D)�max(0; V tj�1 �A)(9)�mabRZ�B0 < D < A ��]\ab||ABdOV JKL�mLV efgV��Z[\]��ab#�$� hn V_� _hn(t + �) =F (hn+1(t)) � F (hn(t)) P{�+�� G(�) =tanh(hn � ) (� = t+ 2n�) ��`|�ZMNG0(�) = �1�G2(�)��G(� + �)�G(� � �)� (10)��ab{|m���+V����`|�ZM�]B|VgEmLVefgZ�\]��f��h�RFV�o�`ab¼�P{BdOVJKL�mLVefgE��f��h`a��oVefgA_jQab�j{ZB|VefgE67�+��v[b 2



1.3 ���������¼�A½RM¾ZBcdefg����w`a�§B�������V�dwq���mabOVJKLE��Z��]2 ¢cdAnaP{BdOVJKL�	
`a|�EBdOVJKL�mLVefgV���½]F�WAn�¾b��]BdOV ��dw`a|�ZMN�{Qaefg((1� 2�)=�)(ut+1n � utn)= (1� utn)(1 + ut+1n )utn+1 � (1� ut+1n )(1 + utn)ut�1n(11)�j{Z���w�]���FGHI (udOV) JKLHt+1n +max(0; Htn+1 � S)�max(0; Htn+1 � C)= Htn +max(0; Ht�1n � S)�max(0; Ht�1n � C):(12)��abRZ�B���wV�+�M�`'a;:E utn = tanh[(Htn � C)=(2�)℄; S = C + T; � =(1� exp(�T=�))=4;  = exp(�C=�) �m�]\ab2 �����������||AEBudOVJKLV°±²³;° 9́V����`b��rs��]B�� t = �1V��ZopU �#�$��h �̀ a An�R��Z�� t = 0A4�3ZEjm���ªL£V��� �!"`ab̀ 'a;:V#E�"�$Z�]C = 4; T = 3��R [14℄b̀ mABB#V%j5mBa = 2s�1BFGHI�+V�&� (20m, 15m/s) �`ab#V'+ N = 100 AB�� t = 200 �A��B4�V10'V#�$�Z�1 V���ªLab(1 ZVeP{)"QR#V#�$�V���w�(�`ab��opUV#�$� h V#ZM�]��^GVp5q*ma �(a)h = 4b+,A#�$�q(�-H-��.qnNB£V/�#�$�qEj-mNvhw`ab(b)h = 6b0eV12Z3\[�B£V45�6N%`b\Axastop-and-go��Zma [15℄b()h = 7b��q(�m12Z^7�BeZ���]\-qB8�fVM¾Zpq]9:Pab|QE·Uuvh����]�zVOVJKLZ[\]F!"jQ]\a [4℄b3 ;<�>./AEBFGHIJKLP{���wZMN�{Qa8LW; XY X9JKLZ[\]K=�Rb
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