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Line of reflection
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Line of glide-reflection
(Half-arrows indicate translation amount)

Center of 2-fold rotation
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Center of 3-fold rotation

Center of 4-lold rotation

Center of 6-fold rotation

Center of 2-fold rotation on reflection line
Yields group D, fixing point

Center of 3-fold rotation on reflection line
Yields group D, fixing point

Center of 4-fold rotation on reflection line
Yields group D, fixing point

Center of 6-fold rotation on reflection line
Yields group D, fixing point

Vector of a translation
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Abstract:
This B.Sc. thesis is based on the following papers

* Apams, CoLiN, The Tiling Book: An introduction to the Mathematical theory of Tilings American Mathemat-
ical Society (2022)

® LIND, DOUGLAS A., DOUGLAS LIND, AND BRIAN MARCUS., An introduction to symbolic dynamics and coding.
Cambridge university press, 2021.

This thesis provides a comprehensive introduction to the mathematical theory of tiling. Tiling, or tessellation, is a
fascinating intersection of art and mathematics, where geometric shapes are used to cover a plane without overlaps
or gaps. This study explores various tiling patterns, including regular, semi-regular and periodic tilings, highlighting
their mathematical properties and artistic applications.

We begin the first chapter with the basic definitions of tiling, isometries, and symmetries. We then delve into the
symmetry groups of tilings, including the frieze symmetry groups and the wallpaper groups. The chapter introduces
the orbifold notation for these symmetry groups and concludes by discussing specific tiles that can form unique tilings./
In the second chapter, we introduce the concept of the species and types of vertices, satisfying specific equations.
It explains that if the vertices have the same type and the tiling is composed of regular polygons, there will be 11
particular tilings called the uniform tilings. Similarly, if the tilings have regular vertices, there will be 11 particular
tilings called the Laves tilings. The chapter also covers tilings that are not edge-to-edge and explores the possible
tilings that can be produced by a patch. It then proceeds on discussing random tilings and the extension theorem, a
significant theorem that spans the entire section. The chapter concludes with an introduction to periodic tilings and
the related theorems and definitions.

The third chapter introduces a new concept in symbolic dynamic systems called shifts. It begins by explaining shift
spaces and shifts of finite type. The chapter then introduces Turing machines, detailing how they work and their
significance in computational theory. Finally, it explores the intriguing possibility of simulating a Turing machine
using tiling patterns, bridging the gap between symbolic dynamics and mathematical tiling.

Overall, this thesis aims to provide a thorough introduction to the fascinating world of mathematical tiling, offering
insights into its mathematical foundations, historical development, and contemporary applications.



