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H E T : Frank—Wolfe algorithm

http://en.wikipedia.org/wiki/Frank%E2%80%93Wolfe algorithm
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..(snip).. While the method is slower than
competing methods and has been abandoned as a
general purpose method of nonlinear
programming, it remains widely used for specially
structured problems of large scale optimization. In
particular, the reduced gradient method remains
popular and effective for finding approximate
minimum-—cost flows in transportation networks,
which often have enormous size.
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— Every finite ordinal potential game possesses a pure-
strategy equilibrium. (M&S)

— ... Then, the better-response dynamics given by (11.23)
converges a.s. to the set of Nash equilibria
(Fernando Vega-Redondo, 2003)




llrnll

2 HY74 38 @ = B 57

s FIMGARBERETILCRBERZITOCL.

« BN BERSBIEEIL, BEARMICENELS
Df=A7M?
— BT CHNE DT ITISENNE 2 (TEHDH,

EWAIX, FALTEFGL !

¢ 390)F|:ﬁ5

O XB=EDIEREFMH
O B OEMHEEG RO ERE

O *IJJ -%h\

HEBRZIZEU DS



BHEHET ILERBERTE

- FINEHMET LTI,
(BRI &) U ORITHRIEMN RS

BRI &2 O RITREINA RGN -
oo ANOTO78—=¢, YoOHBATO
RBEN—HITHEILESZLN.




o Bl EA BN

/\

27/10/2012 Takamasa Iryo 9



TR

""""""" A

W

S| |

O !

Al

"_(a E _.-": i

o S S S]] EBARRFREAY |

1)) s

______________ \ A

27/10/2012 Takamasa Iryo 10



RIB=EDIFFERFE

s FRAYER ST
EFRETHRDEBEZILRL

FRIBE 7
ERETHROXB=IZRLEEILE LY.

+ TORER, FHECHD T
TiRAlOEMMNBRFHESNAZENDS.

27/10/2012



RIB=EDIFFRFE

« BT DIZE

2000+800

=2800 veh/h
2000 veh/h 2000 veh/h

D —

800 veh/h
/ THRAITIX, 2800 veh/h D E=IZ
g DiRMNRET S

27/10/2012 Takamasa Iryo



RIB=EDIFFRFE

e EIEE S GREILARYIETIL) DIGE

RBERMALIZEND

/\‘ 800+1200

2000 veh/h 1200 veh/h =2000 veh/h
(s

1200 veh/h

800 veh/h

/ T3#RAITIEL, 2000 veh/h DFBEEI(Z
X9 DiEMUMNFAELLLY !

27/10/2012 Takamasa Iryo 13



23 D Rl 75 R D AL AR TE

s HAOIEMI A VICEMEEMLIZES,
FNETWSEMMD IS HirITHEE &
EDLOIEHM?
BFRIEC D DG E
BRIC) 2 JIZWNST RNTOEHT
=KT 5.

F

1D hRITEFfEI A

F




23 D Rl 75 R D AL AR TE

s BIMEC T DIEZE
EMSNI=EHHLEIC D IONRAT HEM
DIRITHEN/E KT S.

o HNEREIXTFRTZELVND T, Beckmann et al.
(1956)D A iEICL > TmBEILRIEZTERT 5
_EMTERLY




FRABENHERZZEVSS

HAERFZIDOZEIROFET, MEDE

o FRRUEC D
. %li IBESNT-ODTEREFEHT S
ZEFRTEFINIL, HEFTRBRIBLMESED
[0,

o BIRIBEC 7 :
FIRARISERUN CHFEEGZIEEIRTES.

g,

ShIZIEEFRAEREFTELG->TLS.



umil

1) ) 25 T EC 59 [ e

e BB RAFT—L DT CTHEERSEIEZITD.
o 2DMERMITGTHEHEAHA
— HHEFZIEE  FIROAEHBITHER

— HERBZIHEFRD [Z:E R
e BFHIZRT D a—ILEIFRAHS.

« WardropMDFE1[REZFRELTHEIIEL.




H 3 B | [E] 7€

° i’ﬂ@iﬁgd)ﬁﬁ (Smith and Wisten, 1995)

s WERBOD—EMH (D hEE)BEN !
(1 17RF LY Mounce and Smit, 2007)
(12 = 1#2 /= : Mounce, 2007)
(—EMEA~ND KA Iryo, 2011)<New!!

A SR AR — S DRRER
(Kuwahara and Akamatsu, 1993)

(H$ 2011: 55— LE#RIZEAERIL)
X% — iRy T— I THREICHRE T ST DN TV !




Destination
Bottleneck \

orgin o 1ERZERRA

X 3
—} X >< }( = S SR/

=>T< X >O =‘ One-to-Many Network

—X

X X 11
NG ;. Single Origin Network

Origin Bottleneck Destination
e X% . @ EEIRMLIYY
“ FIRT—2
N ‘Q X ;é ;‘ One (Single)
Bottleneck per Route
B »O >< ! =‘ Network

27/10/2012 Takamasa Iryo 19



H FE B 21| 12 TR [ B

+ TRE1/RMLRY Y O HFEFZLEREREL,
RRILRYIDBEZEDEOIZHEMIC
B9 o5, ELVOIRTETEIFREICES LA
Hhd. (FEHMt, 2005, Iryo and Yoshii, 2007)
TEHN-BEHHNOTT, EEEDRY
Ua—)LaARMDMZER/NMIT HLPEMRD.

« LPOIIEEDEARFILRYIAXE.

- ENFFHEIZHEZT 5.




LPIZ & B H R ZLEREBDRA b

e {L, ARMILRYOARME S TIL,

BEMEICKYBENNT S AREEN

£,

[ EPRRE | = REIRREICTEDS !

- HERFZIERBIEDE XL HE,
IRETHNIL, mEIKRETHIGRE

I TED

H[Z&kDT

I TESHAEEMED DD !

— T, ES20>THIHETNIELD ?



BITHERGIHRIEEA—02 3y

* /AI'FFJJEﬂﬁF/ﬁ éﬁéﬁ/ﬁ&bf‘i :E)t:’f)&

EROFREZFTOFHNITDIENIEZ
W& ->1= (F=Fth, 2000)

« ZDANRAEZTHE THRSISENIL, BIEIK
HE T7 \I*)I/*J7—ZH X ity 9~ B3 1E 75
A& BENRIIZH<D TIXEE LN ?
(FRHAMtE, 2006; FRHL, 2007 : —fgrykT—%)

o =03 IZLBIEMITOANZXLD
E¥fl 42 47 (FOH - FRE8, 2011)




Eﬁ./ I]tﬁﬁ VAT L

o ERIIEZRELVOODBIZIE, ZDHBIAIZLLY.
¢« FYFWRKBVATLDEIR-HIZERH
DATLEEETLIOTHNIEL, Thid,
KBV ATLE—AHRILTERETHD.

—f%aE’(bﬁn IZIXZEOLVO R ENHAHKOI=H,

DEEICKDA VTS ERESNTIVSDERRIC
li%@é:i?i%?éh“?&él:k?%vcm%.
— Iz AN (ERI A NE D H ?
GPSMZFATRIZHEELZOMN? ?




References

Smith, M. J. (1984) The Stability of a Dynamic Model of Traffic Assignment - an Application of a Method of Lyapunov.
Transportation Science, 18(3) : 245-52.

Beckmann, Martin, C. B. McGuire, and Christopher B. Winsten. Studies in the Economics of Transportation. New Haven: Yale
University Press, 1956.

Monderer, D., and Shapley, L. S. (1996) Potential Games. Games and Economic Behavior, 14(1): 124-43.
Vega-Redondo, F. (2003) Economic and the Theory of Games. Cambridge: Cambridge University Press.

Smith, M. J., and Wisten., M. B. (1995) A Continuous Day-to-Day Traffic Assignment Model and the Existence of a Continuous
Dynamic User Equilibrium. Annals of Operations Research, 60: 59-79.

Mounce, R. (2007) Existence of Equilibrium in a Continuous Dynamic Queueing Model for Traffic Networks. In Mathematics
in Transport, edited by B. G. Heydecker, 219-29. Oxford: Elsevier.

Mounce, R., and Smith, M. J. (2007) Uniqueness of Equilibrium in Steady State and Dynamic Traffic Networks. In
Transportation and Traffic Theory, edited by Richard E. Allsop, Michael G. H. Bell and Benjamin G. Heydecker, 281-99. Oxford:
Elsevier.

Kuwahara, M., and Akamatsu, T. (1993 ) Dynamic Equilibrium Assignment with Queues for a One-to-Many Od Pattern." In
Transportation and Traffic Theory : Proceedings of the 12th International Symposium on the Theory of Traffic Flow and
Transportation, Berkeley, California, USA, 21-23 July, 1993, a Symposium in Honor of Gordon F. Newell, edited by Carlos F.
Daganzo, 185-204. New York: Elsevier.

Iryo, T. (2011) Multiple Equilibria in a Dynamic Traffic Network, Transportation Research Part B, 45(6): p. 867-879.
FHFEH. (2011) EMZRERIELI-EIRI3 B EE 7 BB D Nash ¥ E D fRE, £ KFRFHICEDS, 67(1): p. 70-83.

FHER, SHICH, FABRX. (2005)H R ZRIREAB DY EREICE I H2HIBEM DT TRFERFHRIE, 779/IV-66:
105-18.

Iryo, T., and Yoshii, T. (2007 ) Equivalent Optimization Problem for Finding Equilibrium in the Bottleneck Model with
Departure Time Choices. In Mathematics in Transport, edited by B. G. Heydecker, 231-44. Oxford: Elsevier.

FRFIELFO, FEH KX, £, (2000) SFERDOFHFHHZEET HEBEMHAE, T RFSHIE, IV-49: 79-87.
TRIEE, (EBRIEKER, Nguyen, X. L. (2006) BT AR ML Ry BITHEERS | HIE BT 2. T RFESIHIED, 62(4):
605-20.

TRIRFE. (2007) — &R YR T—DI2EFEHRMLR Y 7BITHERG FIE. T RFSHIED, 63(3): 287-301.

FARAKER, FRILFE. (2011) RYRT—OBITHERGITHIEDA —92 30 - AN X L. T KRERRIXED, 67(3): 376-389.



