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Abstract. We study the relaxation limit for the Aw-Rascle system of traffic flow. For
this we apply the theory of invariant regions and the compensated compactness method
to get global existence of Cauchy problem for a particular Aw-Rascle system with
source, where the source is the relaxation term, and we show the convergence of this
solutions to the equilibrium state.
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1 Introduction

In [1] the authors introduce the system

{
ρt+(ρv)x =0,

(v+P(ρ))t+v(v+P(ρ))x =0,
(1.1)

as a model of second order of traffic flow. It was proposed by the author to remedy the
deficiencies of second order model or car traffic pointed in [2] by the author. The sys-
tem (1.1) models a single lane traffic where the functions ρ(x,t) and v(x,t) represent the
density and the velocity of cars on the road way and P(ρ) is a given function describing
the anticipation of road conditions in front of the drivers. In [1] the author solves the

∗Corresponding author. Email addresses: richard.delacruz@uptc.edu.co (R. De la cruz), jcjuajibioyo@
unal.edu.co (J. Juajibioy), lrendona@unal.edu.co (L. Rendón)

http://www.global-sci.org/jpde/ 166



Relaxation Limit for Aw-Rascle System 167

Riemann problem for the case in which the vacuum appears and the case in which the
vacuum does not. Making the change of variable

w=v+P(ρ),

the system (1.1) is transformed in to the system

{
ρt+(ρ(w−P(ρ)))x =0,

wt+(w−P(ρ))wx=0.
(1.2)

Multiplying the second equation in (1.2) by ρ we have the system

{
ρt+(ρ(w−P(ρ))=0,

(wρ)t+(wρ(w−P(ρ)))x =0.
(1.3)

Now making the substitution m=wρ, system (1.3) is transformed in to system

{
ρt+(ρφ(ρ,m))=0,

(m)t+(mφ(ρ,m))x =0,
(1.4)

where φ(ρ,m) = m/ρ−P(ρ), this is a system of non symmetric Keyfitz-Kranzer type.
In [3], the author, using the Compensate Compactness Method, shows the existence of
global bounded solutions for the Cauchy problem for the homogeneous system (1.4). In
this paper we are concerned with the Cauchy problem for the following Aw-Rascle sys-
tem 




ρt+(m−ρP(ρ))x =0,

mt+

(
m2

ρ
+mP(ρ)

)

x

=
1

τ
(h(p)−m),

(1.5)

with bounded measurable initial data

(ρ(x,0),m(x,0))=(ρ0(x)+ǫ,m0(x)), (1.6)

where the source term 1
τ (h(p)−m) is called relaxation term, τ is the relaxation time and

h(ρ) is an equilibrium velocity. To see important issues in this model see [4] and refer-
ences therein. Let us put F(ρ,m)=(ρφ(ρ,m),mφ(ρ,m)), with φ(ρ,m)=m/ρ−P(ρ) by direct
calculations we have that the eigenvalues and corresponding eigenvectors of system (1.5)
are given by

λ1(ρ,m)=
m

ρ
−P(ρ)−ρP′(ρ), r1=

(
1,

m

ρ

)
, (1.7)

λ2(ρ,m)=
m

ρ
−P(ρ), r2=

(
2,

m

ρ
+ρP′(ρ)

)
. (1.8)


