TITLE:  Tessellating the Plane: Geometry, Transformations, and Applications in Land Resource Management

1. Introduction: What Is a Tessellation? (2 min)
• Definition: tiling the plane with shapes that leave no gaps and no overlaps.
• Visual motivation: natural patterns, city-planning grids, soil-sampling layouts.
• Why it matters in Land Resource Management (LRM): efficient division of land, spatial modelling, uniform sampling grids.

2. Conditions for Tiling the Plane (2–3 min)
• Required properties of shapes that can tile the plane.
• Angle conditions around a vertex – sum of interior angles = 360°.
• Relationship between polygon interior angles and tessellation feasibility.

3. Regular Tessellations: The Only Three (2–3 min)
• The three regular polygons that tile the plane:
– equilateral triangles,
– squares,
– regular hexagons.
• Why these and only these work: link to angle measures and symmetry.

4. Trigonometry Behind Tessellations (3 min)
• Formula for interior angle of a regular n-gon:
[image: ]
• Trigonometric relationships used to compute distances, grid spacing, and side lengths.
• Relationship between polygon geometry and spatial efficiency (e.g., hexagonal grid spacing).

5. Archimedean (Semi-Regular) Tessellations (2–3 min)
• What makes them different from regular tessellations.
• Basic classification idea: repeating vertex configuration (e.g., 3.4.6.4).
• Why these patterns are useful in modelling diverse spatial environments.

6. Linear Algebra and Transformations in Tiling (3–4 min)
• How tessellations are generated using transformations:
– translations,
– rotations,
– reflections.
• Representation of these transformations using matrices.
• Grid points as vectors; repeated transformations create infinite tilings.

7. Real-World Applications in Land Resource Management (3–4 min)
• Hexagonal vs square sampling grids in soil or vegetation analysis.
• Land parcel design and minimising boundary length using geometric principles.
• Spatial interpolation and environmental modelling with hexagonal tessellation.
• Use in GIS: rasterization, spatial accuracy, neighbourhood relationships.

8. Conclusion (1 min)
• Tessellations combine geometry, trigonometry, and linear algebra.
• They are not only mathematical concepts but tools for efficient land-use planning.
• Understanding the underlying mathematics improves modelling and decision-making in LRM.


https://strauss.hosted.uark.edu/mathfactor_site/mathfactor.uark.edu/downloads/tessellations.pdf
https://mathworld.wolfram.com/RegularTessellation.html
https://mathworld.wolfram.com/Tessellation.html
https://eschermath.org/wiki/Introduction_to_Tessellations.htm
https://my.eng.utah.edu/~cs6710/slides/Tessellationsx6.pdf
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