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Roughly speaking, a differentiable manifold is a topological space which
is locally resembles to n-dimensional Euclidean space with standard
topology near each point. This resemblance is expressed by defining the
chart and atlas generating the manifold. In the viewpoint of real analysis,
manifolds are divided into various types such as C" manifolds, for r = 0,
differentiable C“manifolds and even analytic C® manifolds. This
classification of manifolds is done by the charts on the atlases of the
manifold, that is, the bijection functions which are defined from a section
of manifold onto an open set in R™.
This sort of classification leads to create some other types of manifolds.
As an example, complex manifolds are those locally resembles to C™* equip
with standard topology near each point. In this case, the locally
resemblance is defined using the charts of the atlas of manifold. Of
common and important class of these manifolds are Riemann and Klein
surfaces. The latter surface which consists of the former one, is defined by
bi-analytic functions. Also, quaternion manifolds and p-adic manifolds
have been studied.

In the present paper we pursue a different goal and concentrate on the

topology of the space instead of interchanging R with another set. To this

end we consider the countable-complement topologies which are of
importance for two reasons.

1. A set X together with the countable-complement topology is a
Lindelof topological space which can be substituted for the condition
of having countable basis in differentiable manifolds.

2. Over a set X with the countable-complement topology, every
convergent sequence has a unique limit which is substitute for the
condition of being Hausdorff in differentiable manifolds.

Materials and methods

In section 1 the countable-complement topology is defined. Then, some
aspects of these spaces is studies. In particular, convergent sequences and
their limits and power series over these spaces are studied. Further,
continuity of functions is defined. Finally, the Zariski topology is
generalized to topology, called the Zariski-countable topology. The
advantage of this work is that one can change every non-countable filed to
a topological field using the Zariski-countable topology, a task which is
impossible using the usual Zariski topology. It is proved that any multi-
variable functions on the Zariski-countable spaces are continuous.
Section 2 is dedicated to countable-complement manifolds which are
locally resembles near any point to R™ with the countable-complement
topology. Moreover, derivation in these manifolds is considered and




extended from R to any field. The algebraic verities are analytic cases of
these manifolds

Results and discussion

We define the countable-complement topology and discuss the convergent
sequences as well as continuity in these spaces. Then, the countable-
complement manifolds are presented which are locally resembles to R™
with countable-complement topology. The derivation is considered in
these manifolds

Conclusion
The following are concluded from this article.

1. Inspired by the countable-complement topology, a new type of
manifolds is made so that the algebraic varieties are the analytic case
of these manifolds.

2. Using the definition of derivation for the functions defined over the
open sets of countable-complement spaces, the notion of derivation
which is specialized to the functions involved with the real field R,
are extended for any non-countable fields.
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