Contents

Preface Vi

Chapter 1  Introduction to Tessellations 1
Historical Examples of the Use of Tessdllations, 1. Tessellations Using Tiles That Are Recognizable Motifs, 4. Tessellations
and Recreational Mathematics, 6. Tessellations and Mathematics Education, 7. Activities, 8.

Chapter 2 Tessellationsin Our World 1
Decorative and Utilitarian Applications of Tessellations, 12. Tessellationsin Nature, 14. Activities, 16.
Chapter 3  Geometric Tessellations 19

Tiles, 19. Angles, 20. Vertices and Edge-to-edge Tessellations, 21. Regular Polygons and Regular Tessellations, 22. Types
of Vertices, 23. Prototiles, 23. Semi-regular Tessdllations, 24. Other Types of Polygons, 25. General Triangle and Quadrilateral
Tessellations, 26. Pentagon and Hexagon Tessellations, 27. Star Polygon Tessellations, 28. Activities, 29.

Chapter 4  Symmetry and Transformations in Tessellations 33
Mirror Symmetry in Objects, 33. Rotational Symmetry in Objects, 34. Trandlational Symmetry in Objects, 34. Glide
Reflection Symmetry in Objects, 34. Transformations: Translation and Vectors, 35. Transformations: Rotations, 36.
Transformations: Reflection, 36. Transformations: Glide Reflection, 36. Symmetry in Tessellations: Translation, 37.
Symmetry in Tessellations: Rotation, 38. Symmetry in Tessellations: Glide Reflection, 39. Unit Cells, 40. Symmetry Groups
and Heesch Types, 41. Coloring of Tessellations and Symmetry, 42. Activities, 43.

Chapter 5  Tips on Designing and Drawing Escheresgue Tessellations 47
Hand and Computer Approaches to Drawing Tessellations, 48. Working by Hand, 48. Using General Computer Graphics
Programs, 48. Using a Tessellations Computer Program, 48. Mixing Techniques, 48. Tip 1: The outline of the tile should
suggest the motif, 49. Tip 2: Thetiles should make orientational sense, 50. Tip 3: Choose motifs that go together, 51. Tip
4: Different motifs should be commensurately scaled, 52. Tip 5: Use source material to get the details right, 53. Tip 6:
Stylize the design, 54. Tip 7: Choose a style that fits your taste and abilities, 55. Tip 8: Choose colors that suit your taste
and bring out the tiles, 56. Activities, 57.

Chapter 6  Specia Techniques for Solving Design Problems 63
Technique 1: Distorting the entire tessellation, 64. Technique 2: Breaking symmetries, 65. Technique 3: Splitting atile into
two or more smaller tiles, 66. Technique 4: Spitting and moving vertices, 67. Activities, 68.

Chapter 7  Tessellations Based on Square Tiles 71
Creating a Tessellation by Hand, 72. Square Tile Grids, 75. Square Tessellation Grid, 76. Templates, 77. M.C. Escher and
Square Grids, 89. Activities, 90.

Chapter 8  Other Tiles Based on a Square Grid 93
Right Triangle and Kite Tile Grids, 94. Templates, 95. Activities, 100.

Chapter 9  Tessellations Based on Equilateral Triangle Tiles 102
Equilateral Triangle Tile Grids, 103. Equilateral Triangle Tessellation Grid, 104. Templates, 105. Activities, 110.
Chapter 10 Tessellations Based on 60°-120° Rhombus Tiles 112
60°-120° Rhombus Tile Grids, 113. Templates, 114. Activities, 125.

Chapter 11  Tessellations Based on Hexagonal Tiles 127
Hexagon Tile Grids, 128. Templates, 129. Activities, 134.

Bibliography 137
Glossary 138
Indices 140
Selected Tessellations Products 142

Designing and Drawing Tessellations




