
���������	
���
���������������������
1 �� !"#$%&'()*+,-./$0)123456789:;/"#<=>?@AB7CDEF)GHIJKLM-NONP>QRSTNUV/WXRS/YHKZ[/\/]7%^_`abcdef`8g0> h-.i/ h'(i<&j<klmn7&Kopqrs:EFtuKv/wxy8z><&{|/}~]7�]04dg/YH<��(KC�/���)��,83K����N S�/�q��P>�0,�q)34�M) h���q�Mi%2f8���q�M/�A�<�c`/�,K��)��34g%���/"#$� /¡$%K+`c4 [1℄d"#$� &8�¢/£¤)¥�34-¦§/¨©%ª>0,-¦§/«¬<Y+`¥­(<®_>04d3K��8-¦§&�¯¦NO/¥�°<Y±e/²³°�´µz08-¦§/«¬<Y±¶·©@/¸¹�º»Kv¼½¾»/£¤�¿Àz04def`8ª>0,ÁÂP>¥Ã-¦§/ÄÅ���04d£<9/¶·�¢<Æf`&ÇÈÉKÊË�ÌÍ7Î4,_<¼Ï�ÐN¼Ñ�<Y4� �¡ÒKÓÔ)Õ,3dÖ}/×Ø7&�Ù(K"#$-¦§/ÚÛ%e0>/«¬/,_<Ü�0`c4ÝÞ<�c`ßàf,cd2 áâãäåæçèé2.1 TASEPgg7&ê9ë"#$/� /ìí%K4îu-¦§)ï�4d9&ð<ñê/kl<òó34g%Ko®ô8{|ßYÃõcöf)fKc\/%f34dg/YHK�&8÷ø7Â4YH<ù§ úûN Sü S�<Y±ýþ<-¦§y34g%�Àÿ4dê��/���M)9�%ï�8��� S<&wÇ	
/9��4\/%34d�9&�P>
<®�\/%f8\f
�/�� S��c`c0�ê�/pqîu p 7�k/�� S<®ô8eH7Kn0�ñ��� S<�]4 �� 1�dg/-¦§&��2j����� (Totally Asymmetri
 Simple Ex
lusion Pro
ess) % �08�!"�ð�:@AB/CDEFKv#$KL%7ìí(K-¦§%f`5c>0`c4 [2, 3℄d#ð8"#$/ù§ úûN Sü S�-¦§7&&`/9�ñr<'�z04ê('� (Parallel� KANAI, Masahiro (kanai�ms.u-tokyo.a
.jp) 1



2 3 41 5Vehicle: 6

pp

7

p p

� 1 ��������	 (TASEP) 
��
�Update Rule) ��5z04d�<8Z��<	
)��7'�f`coZ����'� (RandomSequential Update Rule) Kv\ï�>04�8Ê¯¦NO%/��/�ÕP>ê('��xf`c4%z0`c4d2.2 Zero-range Pro
ess÷ø7&8����/tÕ)��34,_<8��<������)�3g%<34dTASEP /ê y%f`8pqîu�9s!�<"#34YHK-¦§)ï�4g%�Àÿ4dÊ&8g/-¦§&$%�534ü§&'��%f`(< Spitzer <Y±� z0`c`8Zero-range Pro
ess(ZRP) % �0`c4 [4℄dZRP &÷ø/YH<�)z04dASEP %ñ�oê���MV7�� Ss)pq34�M�<Y±*+z04dZRP /,-8ASEP %.K±��� S</Ý/�M��4g%�01%K4def`8��M/pqîu&8e/�M/pq�/�� S<�+`c4�MÝ/ÆÝ%f`2�>04dZRP %����/�34n&8ZRP /�� S)����/�M<�3z58z>< ZRP/�M)����7/�Ms/�6�� S<�3z54g%<Y±Ê�z04 �� 2�dgg787
1 2 3 4 5Site:

u(3)
u(1) u(2)

6

u(1)

(a)

2 3 41 5Vehicle: 6

u(1)u(3) u(2) u(1)(b)

7

7� 2 (a)ZRP 89:;<ZRP =>?@ABCDEF
GHIJKLMINO=PK<GH>;QR
ABCD?S
ABCDPKGHFDTUVWXY=Z[;K<(b)ZRP D�\;K���	<ZRP >]�^_DTUVWZ[XY8`a���	DbcdeKLMIfgK<LL=?XY8hFDijkASEP Dlm;K<2



-¦§/�M/pqîu& �®�kl&��34��e/]]�3f8£<ê��<�+,,-<ZRP &ASEP %ñ�<K4d÷�8ASEP \ZRP /Ù�7ï�4g%<34d3K��8�M�Ã�� S%c+,,-&ZRP /\/)�3\/%34dZRP /w\	fc£¤&8�ð
�<�c`8�M/�
<�34îu¯��������������������� �!"#$% ZRP �&�'%()*+,���-�".�TASEP�/0�()�&�'123450��()67+,��"P (fnlg) = Ql f(nl)ZLN ; ZLN =XfnlgYl f(nl); f(n) = 1� u(1)1� u(n) nYj=1 1� u(j)u(j)�8�����"L !9: ;<"N !=>?<�"nl (l = 1; : : : ; L) ! l@A%9: ;���>?<*B0�CD"E!='%>?%FG�&�'H��u(n) !n>?IJD9: ;KL#&%>?MN�OP0�QR*B0�S2'"T&K%U�VW%X�YFZ< ZLN M [Lauri
ella %\]T^Z<�B��"_`%abcMdef�!��gh�8��#i".�jk8lmnop [L;N !1\�%qr*st�u"]T^Z<%.vwPMxk�8� [5℄�y�2'ASEP %z{%|%}~�� vL;N *����"�%�!�p%L;N %z{�!]T^Z<%�%�B���M"lmnop�!��f8Z<�B0��M����vL;N = �1� pL 2F1(L;N ; 1; 1=(1 � p))2F1(L;N ; 2; 1=(1 � p))! 1�p1� 4p�(1� �)2� (L;N !1)#$%ZRP %z{�-��%��M�t�M"��<���D��()!���8��Referen
es[1℄ ����"��n"���� (2006)�[2℄ B. S
hmittmann and R. K. P. Zia, Statisti
al Me
hani
s of Driven Di�usive Systems(A
ademi
 Press, 1995).[3℄ T. M. Liggett, Intera
ting Parti
le Systems (Springer, 1985).[4℄ F. Spitzer, Intera
tion of Markov Pro
esses Adv. Math. 5, 246 (1970).[5℄ M. Kanai, Exa
t solution of the zero-range pro
ess: fundamental diagram of the 
orre-sponding ex
lusion pro
ess, J. Phys. A 40 (2007) 7127-7138.
3


