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Abstract
Based on the introduction of Wardrops classical traffic equilibrium principle, this
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paper focuses on the principle of traffic equilibrium flow with arc capacity constraint,
and makes use of Beckmann formula, the calculation problem of traffic equilibrium
flow with arc capacity constraint is transformed into a mathematical programming
problem, and the algorithm of traffic equilibrium flow with arc capacity constraint is

constructed.
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1. 5|8

EAER, T &5 IR REA e, JE B 2E RS T M E, O R ORI T IE AL T
SEIE R L, P B T N AT A, il BT R A AT 4 R A e [l 110 22 ) Wardrop [1]52
EE 45 A8 TR 3 T P ORGP R v R 2 S 3 S AL, R R T S B A B 4 S ) A — E R SR R A
BEM S 58 NAEWardrop AT MY BEAT T okidk, AERI AN T B8 42 RaR R wE 7T, SR AL
BT RN R LR N SSE IR (3, 4] 0FBEAT 7T, 9% T2 a4 A 1] H A E 7T L [5-8].

N T R RAZ I E R AT E W B, Beckmann %5 A8 Wardrop A2 ¥ 187 ] @155 02 R0 k) 1a) i
BRREER (2], FHEC AR 25 fif YA 8 I BT () v 50 In) L,  IX oSS il S A i T AR T
WA, fEACSCH, FATEE HC R G TR IUE E A R A I R R, R R X R
AT TULBH, T o0 T A8 Il A L R At SRR ST AL [9-11]

2. Fi&ER

@M, VAT RES, EAARIKNES, WHODSX GE&S/4rD &5, ME
flw € W, P, NODANMWHIEEEES, LK = UyewPo,m =| K | D = (dy)wew N TR
&, Hhd,(> 0)NOD RN 2B F k&, MEMila € E, 2, € Ry ={2 € R:z > 0}H
K EE. MAEfw € W, k € P,, Hap(> 0) kARG LNZBRE. Me = (op)lex €
R? = {(21,22,-++ y2m) € R™ : 2z > 0,i = 1,2,--- ,m} NEBER(EKI). 5, Mile € E,
Lo = Y pew donep, OakTrer HIMaBTERIRERT, 600 = 1, Hila ANJE T BTN, 00 = 0. HIC =
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(Ca)acr RAREFAE, HAc,(> 0)&miNa EATHH K &

WHEM I € B, #Edka bIOT T E FEABARZIE: co > 2, > 0, FN, SHEFTOD A
w e W, FaoBi B e FHHRAOREMNE: Yop or = dye TRBHL T RAT R A RA LK
Sl B A T A7 B G0 (TR 4570

TG IA = {2 € RY ¥ € W3 cp, ap = dy and Yo € F,¢q > 20 > OHR. A
th, WHEfw € W, BRABFRLEAER, HHA£0 55, EEGARAENE HacE,
Hte = ta(ra) = ta(2) € RyFRMa LRIRA, WEMw € W, k€ P, BUEEIEL LA SA ), AL B
LTI RA LR, Bty () = 3, p durta(r)s EME—RIFAR = {V, B, W, D, C}

3. RZ@BEHEMN X Beckmann A1

FEAEEI BRI S, TR AR HEAT BARA R, s a8 dm vt S el 2
A, BRI FRATT R0 b B ) S P i B T SR AT IR AT, R T T A A2 S8 1 R D B D R AT 4
e J ]

EX3.1. (Wardrop3Z@HEERN). [1] WiTie € A, $ROHER, R 2L

Vw e W,Vk,j € P,,tp(x) —t;j(x) >0= 2, =0.

P WIOPR O S I A1 I R ) — A fie

HT T 22 i R S S AR F) SR PR A, ALK S NAERIT FE 8 n 7 X 4 Lot e, B4
BRSBTS T R B A RSB, LR i s

EMX3.2. 5 11Tz € A,a € E,
i) Rz, = cor Ma Sz B—2KMMI, BN, o Zzi)— KA,

i) XfODxiXw € W, BfEk € P, W K— % WHIUE T B840k, WERARE PRI — 2% A
HAE, WIFRERIEE Ao — KRR A2.

EN3.3. (RIBEARZEHIEEN). e € AWFHRINEBLA R BB MR, RE
2N %A

Yw e W,Vk,j € P, tp(z) —tj(z) >0
= 1, = 0 &) Rite H—FHEMEE.
L PR HL A 5 2 T P A2 3 B4 47 1) e i

—REOL N RATHT = {R, A, ¢} 387 H U 52 SR S 45 17 ] R ) Ao

Xf T BN B LRSS IE I A e D = (N, A, ¢}, G A N ECE R ) QoK v S AT i 4
i
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Minz(z) = Sacp [y * ta(z)ds

Do Tl = dy, Ywe W,k e P,
s.t. To =D, > 5 Thlak < Ca, Vae E,we W, keP,
x> 0, Ywoe W, keP,.

EFONT X Beckmann /A3, N IHIFIZE I [9]
FIFH Beckmann /A sUTHEAC IS BT, 75 UE A0 R 0] R e st = A I i, kS T
PLF 458

SIHE3.1. [9] X EIUA R SSHE M H R, A, t}, WRXEMa € E, t,(x)ERY EIE
2, JFHao € ARBUAHIRIQHIM, KA, oRZCEHMHTR. WP RRATT 2R T OD R wh
WAMEAEKES, 1D

T, = ty :
w iréaP}j{k Z’k>0},

T . Tw, ﬁu%Pj = Pw
w minkepw\ps{tk}, ﬂD%Pj ?éPw

4. BB EHRIZBHIERE

EHEFEATN T Beckmann/a AE 3, XpiNAS@E BT A THE SR TR R SR, DIBEEAT
T SAE A REAET, R AN, 285 A Lingo B 5 H S @ B TR

H T L I R 2 SR A AT B A e ST, ARG FUAE, R e s SO L A
it 7 HINE B AR A BB A Beckmann AR HET Bk, I BRI E]5 I LASE .

TR B INVE R AR ENI MRS RE S, BITHWMMRR: SMEMa € B, to ()R] E
FEELER], MW, XMEfa e E, ke P,, BRISBASEL,()ER] FIEIES], Pit, SZEMHETR
fAfE.

K = Uw€W7W = {w17w27‘ te 7wv}~

Hef, oI,

TEAZ I B TS A, X 2 25 2 RN 75 SR 20 A i L OR824 TR 1 A2 38 33 7 AT i) 1k B 1)
&, NAPLEBeckmann/ATHET 3, fiE T Beckmann AFREE, UL N =N PR

F—b AR R, JEPTA RO RBID RHERAR R IR, FHERTA U BB AR RS R

B XM R R, FHERIETA R kAR, BHEIETE Hie
2o I B AR N
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F=20: K& DL AR o (M P,), A Lingo 815K H H9IUA & 20 R 22 8 2 i i

Minz(x) =) ,cp Ow” to(z)de

Dop i = dy, Ywe W,k € P,
s.t. To =D, > Thlak < Ca, Vae E,we W, keP,
x> 0. Ywoe W, keP,

N2, HBeckmann/A zU#E) ™ 2t 5 A E M i i .
5. % BiE 2R EHE R CLE D,

[ 11> \/1
\ el

es (5) ﬁ>
€6
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Figure 1. The figure of traffic network
1. Sl R 25 5

Hrp

V ={1,2,3,4,5,}, E ={e1,ea,e3,64,€5,€6,€7,65},

C={5,6,5,8,7,9,8,6}, W={w1,w2}={(1,5),(2,4)}, D = (du,,ds,) = (11,10).
HHA

tey (e, )=2022 +12, te, (we,) =222 +80, te, (e, ) =322, +25,

tey(Tey)=322 415, te,(ey)=x2 460, teo(we,)=422, 430,

ter (Tep) =322 +113, tey(wey)=6Tcyo

H E 0

1 MO/DEXwl=(1,5), P BEEEL={e1} la={eses}, ls={eseser};
XO/DExfw2=(2,4), P, B&EEL={eses}, ls={esesz}s ls={eseres}o
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[

Na

;i
x = (z1,72, T3, T4, T5,76)" € RS.
Hrha, FoRB7L FMREG =1,2,---,6), Fit, H
Loy = X19 Tey = T4+ Tes Tey = Ty
Tey, = T3+ Loy + Teys
Loy = X2+ Tegr Teyg = T + Ty

Te, = T3+ Tgr Tey =0,

CIE!

Jo tey (@)da = [ (2022 4+ 12)de = 2a? + 12z, = 2 (21)% + 1224),

Jo 2 tey (@)da = [ (227 + 80)dw = 223 + 80z, = 2(z4 + x6)* + 80(z4 + w6),

Iy @ tey(@)da = [ (32% + 25)dw = x2, + 252, = @} + 255,

Jo A e (@)da = [ (32% + 15)dx = 23, + 152, = (23 + x5 + 26)® + 15(23 + x5 + 76),
[0 teg (@)da = [ (2? + 60)dx = a2, + 60zc, = L(22 4 x3)% + 15(z2 + 23),

Jo ¢ teg(@)da = [ (42% + 30)dw = a3 + 30z, = 2(z2 + 24)® + 30(22 + 24),

I3 tep (@)da = [ (33% + 113)de = 23+ 113z, = (x5 + x6)° + 113(23 + z6),

HF=:: Beckmann/ARHE KM PR
Minz(z) = 2 (1) ++1221 + 2 (24 4 26)® +80(x4 + x6) + 23 + 2575 + (23 + 5 + 26)* + 15(x3 +
T5 + x6) + 5 (22 + x3)% + 15(22 + x3) + 3 (22 + 24) + 30(x2 + 24) + (x5 + x6)3 + 113(23 + 26)
1+ a9 +23 =11
T4+ 25 + 26 =10
Ty + 26 < 6,204+23 7
St xo+ x4 <923+ x5 <8
T3+ x5 + 26 < 8,0 < @

0<25<50<2, <5

0<23,0<24,0< 76
FLingo#k 4, AJ LASE MmN (AN AT IEES)

x = (4.58,6.09,0.33,2.58,5.00,2.42)" € A.

i g BLE EE?M@%Z’J%Q@%@T%E‘J%ﬁ#ﬂ AT S AR T B A
R e, A Beckmann 2y AE) AMIE L, 2 FATZ A RN Ik, RSB SR 5
feft 7 PR EAL,  SREN ] T SRR
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