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1. Introduction

In this paper, we study a system of fractional-order interval projection neural networks (for short, FIPNN) in R" x R™ as
follows:
§DEx (t) = Py, [x (£) — p(Ax(t) + A"y(1)) — pa] — x(t), >0,
x(0) = xo,
oDy (t) = P, [y (t) — A(By(t) + B*x(t)) — Ab] — y(t), t >0,
y(0) = yo,
where 0 < o < 1, P, and Py, are two projection operators, p, A are two positive constants, a, xo € R" and b, yo € R™, and

(1.1)

AchA = i(aij)nxn tA<A<A e, g; < Saij] i

AT e Al = {(a;)nxm DAY < A* <A e, 'y <a; < EU}7

BeB = {(by)mxm :B<B<B, ie, by < by 55,.].},

B"cB = [(b?})mxn (B < B <F, ie, by < b < Fj}

with the set K; and K, are two closed rectangles given by
Ki=f{xeR:c=x=<d i=12....n}

and

K={yeR":h<y <l i=12...,m},
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Fig. 1. 7-Arc 6-node traffic network.

where ¢;, d;, h; and [; are possibly infinite scalars satisfying
—o<cg<di<+4oo, i=1,2,...,n and —oco<hi<lj<+4o0, i=1,2,...,m.
It is obvious that FIPNN (1.1) has the following equivalent form

n

5D%x; (t) = Py, |:Xi ®) —p (Z a;xi(t) + Z@}}Q’(U) - ,Oai:| —xi(t), t=0,
1 =

X (0) =xp, i=1,2,...,n,

n
6DFYi (6) = Pr, [yi ©) =2 D by + b?}xj(t)) - xb]} —yi(0), t>0,

j=1 j=1
Yi(0) =y, i=12,...,m,

(1.2)

where

@ <a;<ay, dy<a<ay, by<by<by by <b;<b¥
with

K]j:{X,‘GRZC,‘SX,‘Sd,‘}, i=1,2,...,n
and

Kz,,-:{y,-eR:h,'fyifl,-}, i=1,2,...,m.

Some special cases of (1.1) have been studied in recent literature. For instance, if A = A = A,B = B = B,A* = A* =
A* = 0and B* = B* = B* = 0, then (1.1) reduces to two separate fractional projective dynamical system, which was first
studied by Wu and Zou [1] in 2014. If « = 1, A* = A* = A* and B* = B* = B, the interval projective dynamical system
has been considered by Wu et al. [2] in 2013. Earlier special case of (1.1), a simple interval projection neural network was
studied by Ding and Huang [3] in 2008. There are a number of applications and theoretical results regarding the projection
neural networks, for details, we refer to [ 1-16] and the references therein. In particular, systems with fractional order have
frequently appeared in the research area in the last two decades (see, for example, [ 1,17-24]). This paper considers a system
with fractional order and interval constraints. We first illustrate how this type of system can be put into practice by restating
an example that can be found in [6].

Example 1.1. Wardropian user equilibrium tatonnement model was constructed to consider day-to-day adjustments of
flows and costs on general traffic network, as explained in detail by Friesz et al. [6]. For the sake of brevity, we discuss here
the simple traffic network (7 arcs and 6 nodes) illustrated in Fig. 1. There is a single origin (node 1), two destinations (nodes
5, 6) and four paths. Path p; consists of arcs a; and a4, path p, consists of arcs a, and as, path p3 consists of arcs a, and ag,
path p4 consists of arcs as and a;. In particular note the following:

[0, T]: the closed time interval of interest;

u;(t): the travel cost reported by the advanced traveler information system (ATIS) for origin i and destination j on day t;
hyp, (t): the flow on path p, on day ¢, which is measured as the flow at the entrance of the first arc of path p, on day t;
Yampy - the arc-path incidence matrix, specifically yy,,p, = 1if an € pp and yq,,p, = 0 otherwise;

® fa, (t): the flow on arc a, at time t; f,, (t) and hy,, are related by the identity fg,, () = Zﬁﬂ YampnMpn (0);

e Cy, (fa,, (t)): the unit cost of flow on arc a,, on day t;

o T;i(u;i(t)): the travel demand between origin i and destination j on day t.
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