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The well–known Rossler system can be written as ẋ = −(z + y), ẏ = x+ ay and ż = b+xz− cz.
Here, we study the first integrals of the Rossler system that can be described by formal power
series.
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1. Introduction and Statement of
the Main Results

It is not easy to try to understand what are the
integrable systems. The question can occupy an
entire book [Zakharov, 1991]. Roughly speaking we
can say that integrability of a system of differen-
tial equations should manifest itself through some
generally recognizable features as (1) the existence
of conserved quantities, (2) the presence of alge-
braic geometry, and (3) the ability to give explicit
solutions, see [Hitchin, 1997] for more details. Here,
we will work with the notion of integrability asso-
ciated with the existence of conserved quantities,
more precisely to the existence of first integrals. Of
course, when a system presents first integrals, they
help strongly to understand the dynamics of the
system. So it is important to know when a system
has or not first integrals, and what are their nature,
analytical, smooth, . . .

The Rossler system:

ẋ = −(z + y), ẏ = x + ay, ż = b + xz − cz, (1)

is a famous dynamical model, where x, y and z are
real variables; and a, b and c are real parameters, see
[Rossler, 1976]. Related with this system there are
more than 300 papers published (see MathSciNet)
in which mainly the notion of dynamical chaos is
investigated .

A formal first integral of the Rossler system (1)
is a nonconstant formal power series which satisfies
that Xf = 0, where X is the vector field associated
with the Rossler system, that is,

X = −(z + y)
∂

∂x
+ (x + ay)

∂

∂y
+ (b + xz − cz)

∂

∂z
.

The main results of this paper are the follow-
ing. The first one deals with system (1) restricted
to b = 0.

Theorem 1.1. The following holds for system (1)
with b = 0.

(a) If a = c = 0, then system (1) is integrable with
the first integrals

H1 = x2 + y2 + 2z, H2 = ze−y.
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