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Application of Finsler Geometry in the Nonlinear
Complementarity Problem of Traffic Equilibrium

B.Bidabad,A.Asanjarani
ABSTRACT

In this paper, first, the traffic problem is studied from the Finsler geometric point of view and it is shown
that the related metric is a Finsler metric of Randers type. Therefore, the time optimal paths of traffic
problem are geodesics of this Randers metric. A real example is given by using the Maple program. Then a
nonlinear complementary problem for traffic equilibrium problem is studied and it is shown that a Randers
metric can be considered as a gap function in the nonlinear complementarity problem. Next, we extend the
nonlinear complementarity problem of traffic equilibrium for a dynamical network. These results may be
used in the different equilibrium problems.

KEYWORDS

Finsler geometry, nonlinear complementarity problem, traffic equilibrium problem, Randers metric.
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> restart:

with(plottools):

with(plots):

nrme := proc(X)

sqrt(X[3]172+X[41"2) -

(sin(X[2]1) *X[3]*(1/5));

end:

for i from 1 to 2 do:

Fl[i] :=diff (diff (nrme(x(t)) ,x(t) [i+2]
Y ~diff(nrme(x(t)) x(t) [i]):

for j from 1 to 2 do

F[i] :=subs (x(t) [j+2]=diff(x(t) [J], t)
(FLL]) ;

od:

od:

for i from 1 to 2 do

for j from 1 to 2 do

Fli]:=subs(x(t) [J1=x[]j] (t) ,F[i]);

od: :

od:

dsole:=dsolve ({F[1],F[2],x[1] (0)=0,x
[2]1 (0)=0,D(x[1]) (0)=0,D(x[2]1) (0)=1},{x
[11(t},x[2] (t)}, type=numeric,output=1li
stprocedure) :

d[1l] :=subs (dsole,x[1]1{t)) ;d[2] :=subs
{dsole,x[2] (%)) :

plotl:=plot([d[1] (t),d[2](t),t=0..6.
5] ,color=black, thickness=2) :

plot2:=plot([[0,0]1,[0.12,1.1],[0.2,1
.71,[0.39,1.8],[(0.37,3.71,10.26,3.5], [
0.11,5.3]1,[0,6.2]] ,color=[red,red,red,
red, red,red,red,red]) :

display ({plotl,plot2});
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