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Abstract

Dynamical systems are ordered pairs (X, f), where X is a compact metrizable space
and f: X — X is a continuous surjective map on X. Topological dynamics is one of the
disciplines of dynamical systems that studies the qualitative characteristics of dynamical
systems from a topological perspective. By triangular map, we mean a continuous surjective
map 7 : X XY — X xY of the form T(x,y) = (f(x),g(x,y)). Triangular maps gained
attention of several researchers when Kloeden established Sharkovsky’s ordering for the
triangular maps on the unit square. With the advancement in the knowledge of the dynamics
of continuous maps on intervals, triangular maps have become the subject of research as
they enable to extend some important characterizations of continuous interval maps. In the
late 1900’s the problem of classification of triangular maps with zero topological entropy
attracted the attention of several researchers, and many interesting characterizations
were obtained. Motivated by these advancements, the notion of topological entropy has
been further extended and studied within the framework of non-autonomous systems.
As one of the components of a triangular system evolves as a non-autonomous system,
thus a triangular system can be seen as a conjunction of autonomous and (a family of)
non-autonomous systems.

The primary focus of this work is to investigate various dynamical notions for triangular
systems and exploring the interplay between dynamics of triangular systems and its
non-autonomous component systems. Since chaotic behavior is central to the qualitative
study of dynamical systems, we examine several refined notions of transitivity and sensi-
tivity specifically within the context of triangular systems. Additionally, we established
necessary and sufficient conditions under which a triangular system exhibits equicontinuity.
We also studied the relationship between the non-autonomous systems generated by two
"neighboring” points in X and derive conditions under which various forms of mixing and
sensitivity in corresponding component systems share similar dynamical characteristics.

We further delve into different forms of shadowing for general triangular systems. In
particular, we investigate relation between various notions of shadowing for a triangular
system and corresponding shadowing notions for its component systems. We also explore
chain transitivity and chain mixing within general triangular systems. We derive conditions
under which non-autonomous component systems generated through neighboring points
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exhibits similar dynamical behavior.

We also introduce and study different notions of independence for general non-autonomous
systems and utilize its framework to investigate minimal triangular systems. As the product
system represents a special case when the fiber maps coincide, we extend our study (of in-
dependence) to the case when underlying systems are autonomous in nature. We establish
conditions under which independence and disjointness can be related for autonomous sys-
tems and explore independence to study the dynamical structure of the system. We derive
sufficient conditions for a triangular system to be minimal and illustrate the results obtained
through explicit examples. We also provide counterexamples to establish the necessity of
the condition imposed.
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