
Explorations in 

Tessellations

Math 126



Tessellation – a pattern of shapes 
that completely covers the plane with no 
gaps and no overlapping



Sources: Wolfram MathWorld; Libelium; mathinpicture.blogspot.com; geoinnature.blogspot.com; Pinterest



Which of the 
regular polygonstessellate?



Source: shodor

Which of the 
regular polygonstessellate?



Source: shodor

Which of the 
regular polygonstessellate?



Number of sides Name of figure Measure of each interior angle

3 triangle 60°

4 square 90°

5 pentagon 108°

6 hexagon 120°

7 heptagon 128.57°

8 octagon 135°

9 nonagon 140Á

10 decagon 144°

11 hendecagon 147.27°

12 dodecagon 150°

Check:



Regular Pentagon Regular Octagon

Two “failed” attempts . . .



Definitions

Regular  tessellation –a tessellation 
made up a congruent regular polygons of one 
type (there are only three of these!)

Semi-regular  tessellation – a 
tessellation formed by two or more regular 
polygons where all vertex arrangements are 
identical (there are exactly 21 possible!).

Some tessellations may be neither.





The nonregularpentagon

Every triangle tessellates; every quadrilateral tessellates. The regular 
pentagon does not tessellate but some nonregular ones do!

Reinhardt (1918): discovered five types of pentagons
Kershner (1968): found three more!
James (1975): another!
Rice (1976-1977): four more!
Stein (1985): another!
Mann, McLoud, Von Derau (2015): see below



The 14 pentagons

Source: http://www.mathpuzzle.com/tilepent.html



https://www.theguardian.com/science/alexs-adventures-in-
numberland/2015/aug/10/attack-on-the-pentagon-results-in-discovery-of-
new-mathematical-tile

The 15th pentagon!



M.C. Escher

ÅM.C. Escher (1898-1972)

Åfamous artist from Holland

Åfascinated with covering the plane


