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Extended Abstract

In the last decades, the problem of studying tlabildy of equilibrium patterns in transportation
systems has attracted the interest of many resatcin the relevant studies, inter-period assigrime
problems have been modelled as dynamic procesaesah be interpreted as non-linear discrete systiem
which the time discretisation coincides with thedth of the periods considered in the assignmestilpm
(see [1] and the references therein).

In such studies, the traffic demand is assumedetednstant, and the stability of the equilibrium is
assumed to depend on the parameters characteti@ndemand and the supply models, such as the cost
functions, the uncertainties of the user behaviotive probability that users take different deaisian
different periods, and so on.

Following [1], the above processes can be repreders

{Ck+1 = gle(fi) €kl )
fr+1 = hlf (i), fi]

wherec,, andf, are the forecasted costs and the flows on theamnkpe(f,) andf(c) are the (non-linear)
functions giving the costs of arcs and giving tlesvé in the network. Finallyg(:) andh(-) are the relations
providing the costs and the flows in the perto¢l 1 as functions of those in the peribd

In this framework, a hypothesis considered in sucklels consists of assuming that all the periogs ha
the same characteristics, that is, the same mpH#inand, the same classes of users, and so on.

Actually, such an assumption is realistic when lpegods are considered (days, weeks, or months), i
which the natural variations of both the demandtaeduser characteristics are averaged.

In other cases, periods with the same characteyistie not consecutive in the time domain, whereas

consecutive periods have different characteristics the case of rush hour periods. For instaadethe



morning peak hours show the same characteristitsare separated by periods with different pararagtes

depicted in Figure 1.
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Figure 1: Sequence of periods: each colour repteseperiod with fixed characteristics.

This class of systems can be considered, in thimdwork, to be a subclass of the more general time-
variant systems in which the above parameters asgiuensame constant values, periodically.
With the same formalism of the one introduced in Eguch processes can be modelled as
{Ck+1 =gle(fi, ), ekl
fir+1 = hlf (e, O, fi]

beingd the set of non-constant parameters charactetisadifferent periods.

(2)

The aim of this paper is to understand the behawbthe assignment equilibrium in the more general
framework of switching systems. In doing so, itwerth noting that, in general, although all theg&n
dynamic processes are characterised by stableilequm, the whole system is not necessarily glgball
stable (see [2] for a basic introduction on switghéystems and the relevant properties).

Then, in details, in the present paper some simuladnalysis will be performed with the aim of
showing different possible system configurationiscualssing their properties and, when possible,tifyen

conditions that guarantee the complete stabilitthefsystem.
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