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Abstract In this paper we discusz the propertiez of hysteresis phenomena and
give some conclusions about two parabolic equations with hysteresis raised by A, Vis-
intin.
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The evolution equations containing hysteresis factor (denoted by F below) aroused
much 1nterest in recent years, The following two equations
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ai“'} +Au=f (0.1)
du 7
5y HAutF=f (0.2)

(where A is a symmetric and uniform elliptic operator) were raised and given existence
of weak solution for initial-boundary value problem by A.Visintin in [1]. In this paper
we shall first deal with properties of hysteresis operator and then proceed to do the
existence and unigueness of the solution for initial-boundary value problem and asymp-
totic behavior of this sclution to {0.2), and the existence of the periodic solution for
boundary value problem to (0.1) and (0.2).

1. Hystere Operator

Such a mapping often occurs that Vv : [0,T] — R, V2(0) € R, there exists a unique
z:[0,T| — R such that the value z(t) depends on the structure of v in [0,7T] and 2(0).
- Denoting by 7 this mapping, we have

2(t) = F(v( Mo, 2(0) foro<t<T {1.1)
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If 7 satisfies the following (1.2)-(1.6), then 7 is called a hysteresis operator on
c([0,T1)):

There exists

S:Rx[0,T) - T(R)
{ Dom(7F) = {(v,t, E]|t: e C'([0,T]), 0<t < T, £ 5(v(0),0)}

V(v,t,£) € Dom(¥F), 7(v,t,£) € S(v(t),t)

{ Vv e CO([0,T]), Y& € S(v(0),0), t — F(v,t,£) is
continuous in [0, T)

Vv e CO[0,T]), V&€ € $(v(0),0), F(v,0,&) = ¢

{ Vi€ [0,T], Yuvy,v3 € CO([0,TY)), if v1 = vz in [0,]]

then V¢§ € §(v1(0),0), F(v1,i,€) = F(va,1,€)
hence, (1.1) can be rewritten as
z(t) = Flv,t,2(0)) for0<t<T, 2(0)=¢
Assume in this paper, moreover, that

{ v[t',¢"] € [0,T], Yv e C%([0,T]), if v(t) = const. Vit  [¢', "]

then Y€ & S(v(0),0), F(v,t,€) = const. Vt € [¢', "]

(1.2)

(1.3)

(1.4)

(15)

(1.6)

(L.7)

(1.8)

and the choice of £ € S(v(0),0) depends uniquely on v(0), hence (1.7) can be rewritten

a5

zt)=F(v)(t) forO0<t<T

(1.9)

Example There is excessive 3Oy with density v(z,t) in the air over an area D. A
protector M in I) can absorb 8O3 in the case of over-density while release a bit of S04
when the density is very low. Due to the limited sensitivity, the absorbability z(t) of
M to v(t) is generally subject to z(t) = F(v)(t). If f(z,t) stands for the source in D
causing excessive SOg, then v(z,t) suits equation (0.2). 7 can be defined as follows:

Take constants p > ¢ > 0, 8> v > 0, and set an odd function g(v) € C{[—p,p|)
and 7y < g'(v) < § (see Figure). Let Iy, Iy be z = f{v+¢) and z = B(v— q) respectively.
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