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The dynamical systems encountered in physical or biological 
sciences can be grouped roughly into two classes: the conserva­
tive ones (including the Hamiltonian systems) and those exhibit­
ing some type of dissipation. These dynamical systems are often 
generated by partial differential equations and thus the underlying 
state space is infinite dimensional. 

I. It is natural to expect that the flow defined by a dissipative 
system shall be simpler than the one of a conservative system. It is 
perhaps even possible to isolate an interesting class of systems for 
which one can adapt several ideas coming from the ordinary differ­
ential equations (O.D.E's) to the analysis of the flow. If this can be 
done, then one must overcome the difficulties that arise due to the 
nonlocal compactness of the state space. This will require some 
type of "smoothing" property of the dynamical system. There are 
also problems that can arise at infinity due to the unboundedness 
of the space. This problem is avoided by imposing specific dissipa­
tive conditions. To make the discussion more meaningful and to 
motivate the class of systems considered in the book under review, 
it is instructive to recall the situation for the ordinary differential 
equations. 

In his study of the forced van der Pol equation, Levinson [13] 
introduced the concept "point dissipative." To keep the techni­
cality at a minimum, let us discuss at first discrete dynamical 
systems; that is, those defined by a map T : Rn -» Rn . The 
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map T is point dissipative if there exists a bounded set B such 
that, for each x e Rn, there is an integer n0 = n0(x, B) such 
that Tnx e B for n > n0. If T is point dissipative, then 
due to the local compactness of Rn, it is easy to show that T 
is bounded dissipative (equivalently, uniformly ultimately bounded 
or else there exists an absorbing set), that is, there is a bounded 
set B such that, for any bounded set U, one can find an inte­
ger n0(U9 B) such that TnU c B for n > n0(U, B). For any 
bounded set B of R", we define the co-limit set co(B) of B as 
co(B) = n„>oc l(Uy=i TJ(B)). If r̂ is bounded dissipative, then 
the local compactness of Rn implies that co(B) is compact and 
invariant for any bounded set B of R" (i.e. Tco(B) = co(B)). 
Therefore, if T is bounded dissipative and if we choose for B 
a ball of large enough radius, then co(B) = stf is the global at-
tractor, that is, $f is compact, invariant and SRn(TnU, s/) —• 0 
as n —• +00 for any bounded set U where dRn(TnU, &7) = 
suPxeT"u ir^ye^ Wx ~~ y HR" • Note that this definition of the global 
attractor implies that sf is maximal with respect to inclusion and 
hence unique. Thus, point dissipativness implies the existence of 
a global attractor (see Pliss [17]). This allows one to reduce the 
discussion to sf . Of course, if T is a mapping from M into M 
where M is a compact manifold without boundary, st — M (by 
uniqueness) and then nothing is gained. 

Is it possible to have properties similar to the ones mentioned 
above for dynamical systems on Rn valid for an interesting class 
of dynamical systems on a Banach space X ? To overcome the 
part of the difficulties at infinity, it is natural to require point dis-
sipativeness as one of the fundamental properties. Unfortunately, 
due to the nonlocal compactness in infinite dimension, there are 
examples in which point dissipative does not imply that the orbits 
of bounded sets are bounded; where point dissipative and orbits of 
bounded sets are bounded does not imply bounded dissipative and 
where bounded dissipative does not imply that co(B) is compact 
and invariant, if B is bounded. A counterexample to the latter im­
plication can be constructed, for instance, for a wave equation, in 
which the damping p{u)ut, with p(u) continuous and bounded, 
satisfies /?(w) = 0 for \u\ < r0 and fi{u) = fi0 for \u\ > 2r0, 
where r0 is a positive constant. 

Thus, to have a theory comparable to the one for O.D.E's, one 
must impose a type of smoothing property on the operator T. 

If some iterate of T is compact, Billotti and LaSalle [3] proved 
that point dissipative implies bounded dissipative which in turn 


