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ABSTRACT

The study of set-valued dynamics originated in 1975 when Bauer and Sigmund stud-
ied the relation between the topological entropy of (X,T) and (K(X),Tx), where
X is a compact metric space T is a homeomorphism on X, K(X) is the set of all
non-empty compact subsets of X and T is the homeomorphism on IC(X') generated
by T in a suitable way. They also studied the relation between topological transi-

tivity(resp. weak mixing, topological mixing and expansivity) of the two systems.

In this thesis, we study the dynamical behaviour of the induced system on the
hyperspaces, for a given discrete topological dynamical system. In the process, we
obtain conditions on the endowed hyperspace topology under which the dynamical
behaviour of the map on the base space is inherited by the induced map on the
hyperspace. We study the relation between properties like dense set of periodic
points, transitivity, weakly mixing, topological mixing, existence of horseshoe for
the map f on the base space and f on the hyperspace. Several of the known
results come up as corollaries to our results. We also discuss some metric related
dynamical properties on the hyperspace. We prove that all forms of sensitivities of
(K(X), f) partly imply the same for (X, f), although the converse holds in some
cases. We also study the relation between some of the metric dependent properties
like equicontinuity, expansivity, existence of scrambled sets etc. for the map f on

the base space and f on the hyperspace.
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Further, we study a special class of systems known as “Shift Spaces”. We com-
pare the dynamics of the shift system (€, o) with its induced counterpart (K(2), 7).
We study the full shift, subshift of finite type or any arbitrary subshift and compare
their dynamics with that of their induced maps on the hyperspace. We prove that,
for transitive subshifts, cofinite sensitivity is equivalent to syndectic sensitivity. In
the process we prove that all sturmian subshifts are cofinitely sensitive.

Finally, we study the dynamics displayed by the combined effect of the join of
distinct dynamical systems. In the process, we define some new notions of dynamics
displayed by the system. We compare the various dynamical properties of such a
relation with its individual defining components as well as its induced counterpart
on the hyperspace. Some comparisons can be easily derived, but this study also

leads to various questions that have been proposed.



Contents

INTRODUCTION 1
TOPOLOGICAL DYNAMICS ON HYPERSPACES 13
2.1 Dense Periodic Points . . . . . .. ... ... ... ....... ..., 14
2.2 Transitivity . . . . . . . . .. 15
2.3 'Weak Mixing and Topological Mixing . . . . . .. ... .. ... ... 17
2.4 Topological Entropy and Horseshoe . . . . . . ... ... ... .... 18
METRIC INDUCED DYNAMICS ON HYPERSPACES 23
3.1 Different Forms of Sensitivities. . . . . .. .. ... ... ... .... 24
3.2 Expansivity and Li-Yorke Chaos . . . . .. .. .. ... .. ...... 32
3.3 Equicontinuity . . . . . .. .. ... ... 35
DYNAMICS OF THE INDUCED SHIFT MAP 39
4.1 TheFull Shift . . . .. .. .. .. ... . 40
4.2 Subshifts of Finite Type . . . . .. . . .. .. ... ... ... ..., 43
4.3 An Arbitrary Subshift . . .. .. ... ..o oo 47
RELATIONS AND THEIR INDUCED DYNAMICS 55
5.1 Relations versus the underlying maps. . . . . . .. ... .. ... ... 58

vii



viii CONTENTS

5.2 Dynamics Induced on the Hyperspaces. . . . . . . ... .. ... ... 59
Appendices
A TOPOLOGICAL DYNAMICS 65
B HYPERSPACES 77
Bibliography 87

Bio-data 91



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

