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Abstract

We constructed the commuter behavior model from a viewpoint of the mean field game (MFQG)
and obtained the mean field equation (MFE) describing his behavior, considering his behavior
as a game with a large number of other commuters in a railway in which two types of trains
run. Moreover, we claim the difference between the MFE in this paper and in a previous research

about space and time.
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2 Mean Field Game

mean field game [2] DEGIZ S AT LA RBIZ RITTEADNS VT VA Y = DEBAAET 57 — L DT
CHW BB, [2] TEASNTNS 1 Bd MFE,

f%(m,t) = ai(l:ft) {%|a(x, )2 + F(z,m(t)) + Du(m,t)a(x,t)} , (z,t) € REx (0,7)
%T (1) + div(m(z, )o* (2, 1)) = 0, (@) € RY x (0,T) (1)
(CE,O) = mo(l’% u(z,T) = G(I7m(T))7 z e RY

ZBWT, o 1% (1) OF 1 ROLHEOTFREZERT S a, m(t) IERZ ¢ € [0,T] I8 F 2D TV 1 ¥ —D
DA, m(x,t) XLt € [0,T) TBF2fE 2z € RE DO T LA Y —0HEEEZERDT. (1) DM (u,m) D
55, u(z,t) &Rt € [0,T), filEx € REITHBITB T L1 Y —offifiBaskT,

(e, 1) m{/ ( 97 + Fla(s), (»)ds+G@amnmm) @)
EAT. 21U, alet) EEEt € [0,T) 81328 2 € [0,1]] TOTVAY—D#E, z(t) =
a4+ [T a(x(s),s)ds ZZ t € [0,T] 2B 2 T LAY —OfiETHS. £z, (2) DELO FREZKT 2

TA Y — @JEEfE’“ Za* T, a*=—Du kb, ZOVATLIHEME, KM REEER EOFEk (2, 3]
&Y, ROWENARSNTWS, F,GHRTVA Y —DAE x &) TV A ¥ —DHMHIZDWTHEfE»D
RO mIZHLTC? VVATHBRTHEZ L, DT LAY =04 mgy 122\ T Lebesgue il
Eﬂﬁbfﬁﬂﬁﬁ,ﬁﬁfﬂ/ﬂﬁb&m%ﬁﬁyt%ﬁmbtagﬁ()@%@ﬁfﬁméﬂfméﬂ]
Theorem 4.1).
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(b) & v, CHET S (SESHETBETS)

(c) M v, THET S (ATTBBT3)
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L, W4t > Sty 3BEE T, 4ty 2 SEA t ZREEHETRE L TWS. Kt 128\ TEEHE
1 ax(t),t) € {0,v,v.} ZERT 5.

B 1: BRiEEHRO T [0, 1] (281 2 @EE OH) & DOH

KiZll t € [0,00) BT 2z € [0, 1] DFRFUFH, SATIZRET HMOBEEE DEEZE my(z,t), me(z,t),
BEIL Wl @EEDEEE my(z,t) &35, KLt € [0,00) 2B 2 z € [0,1] DAL @EEF 2K
DEEZ m(z,t) £T 5L,

m(x,t) = my(xz,t) + me(x,t) + mg(z,t) (3)

WAL B, £z, 0BT S MDEEHE RKDEELEE my &5 5.

3.1 \BHIRbG

WEHEDPTE o 222 EOMYPIADL Cla) 2FAS. AfTCIBEHHEO@EE A N Z2HAL £TO
HE, EMaAL, JEFIAL, REIANOAMEOIAIOMELTERS. Him 1 £ TOEEITHRA
t € [to,00) IZHBIFBMEDERI f(a(z(t),t)a(z(t),t) £RDI b, j;zo fla(z(t),t)a(z(t),t) dt TH
IND. BMEO R MIEEH OALE, WEEE ORI 728, FHUSH, SIFICENENRET S Mho@EH O
BEEET 200U, [ F(a(t),mi(c(t), t), me(x(t),t),a(z(t),t) dt LB EHEIZ DB LPRED
A ML, BARES 01223 X e e > 083258, TNEN cmax{A(a)—t*,0}, cmax{t*—A(a),0}
eRIND., DEIPSAREICBT2EHIA N Cla) 1,

C(a) =/ (f (el(t), 8)) (), ) + F (2 (t), mi(x(t), ), me(z(t), 1), alz(t), 1)) dt + c|A(er) — 7] (4)
to
ERINS.
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t* €[0,00) ZHDLT D, X7z, A0 ICBTBMOBEBHERRDELEE mo LT 5. 1 NOEEH D HA

te[0,00) THif z € [0,1] B SEEE DS LT 5. W%l ¢ THIR « 7 5 7 DRI & - 5 A0R
Ao 2 NERE,

ula, 1) = inf { | latats) )ao(s),) + Fla(s),mi(a(s). ) m o().8) ae(s), ) ds + el Afa) - t*|}
(5)
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(5) &b,
. ou

Swn= o (fa) + G0 ) oo+ Famm.a@n) o
PEONS. (6) 1 (1) DH1RITHY T 5. MhoildEH VP RETE o TITET 5 & &, FHUSH, Z47ICRH
T B MDEEFE DEEL m) (x,t), m}(z,t) 1ETNTN my(z,t) = m(x, 1) Liax (2=} (@ (2, 1)), mi(z,t) =
m(z,t) Lo~ (o,0)=v.} (@ (2, 1)), BEY U 2L D@E Z DEE m(x,t) & mk(x,t) = m(x,t) Liax(o,n=0} (" (2, 1))
LB, W%t € [0,00) 2 5 WUNKEE At A3E U 72 & & O @EH 2RO EE X, fhomEhE H obfT
o THET L,

m(z,t + At) = mj (x — v At t) + mi(z — v At, t) + mi(z,t) (7)

e, (3), (1) 2#HWSE, EkAREAL LT,

om omy om}

E(m,t) + v pe (x,t) + U687(x’ t)=0 (8)
PEENG. (3) 1 (1) D 2 RIHNT 5. (6), (8) B XL 012513 B MOEIEDHE mo 25, K
@ MFE,
,%(x, t) = a(z,t)gl{i(?,vl,vc} { (f(a(x,t)) + %(m,t)) oz, t) + F(I,ml(x,t),me(x,t)7a(xyt))} . (z,t) €[0,1] x [0, 00)
om omf om?
E(Z‘vt) + v 8$l (l‘, t) + ve 8$e (J?,t) =0, (mvt) € [07 1] X [07 OO)
m(z,0) = mo(z), z € [0,1]
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(9) TIET VA Y —Tdh 2 @EHEIXLBOHIM [0,00) THRZKXH [0,1] EABEILTWS. £/, (9) TIX
FEEOYIMTOEBZEDOTEF2EZTVEIOTRIEEIA MNIEZ SN TVARL.

5 &

WEH OITENZDOWT MFG O#lE»5ETNVLL, MFE (9) 23607z, %72, MFE (1) & (9) T#
ZONTWAZEM B L OHMIZET 2SN 2 R, ARCiRE#Ha A 2E2 5L &2, BMEaIA M
BWTHH F I BANRBERE S5 A TES T, EEIA NS LUREIA NOBNRFMBZ 0 IZHhh5 3T A
FEWTNE c 2 LTV, SHOFEE LT F LIEEI RN, BE X NORMKMBZD DA b
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MENBEE VAT LOMEEZHET.
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