
Wallpaper and borders 
 

Take one hop forward. That is a translation. You can also take 5 hops forward or 3 hops backward. 
If you only take hops forward and backward, you will move in a line.  

Now take a hop to your left. You can’t do this by any number of hops forward and back. If you 
add left and right hops to forward and backward hops, you will land on locations that look like the 
grid points on graph paper.  

A frieze pattern is a pattern that has at least one translational symmetry in which all translational 
symmetries are generated by repeating or reversing one translation some number of times. 

Now “dance” several frieze patterns. 

What other symmetries can you add to translations and still have a frieze pattern? 

People tend to miss one particular symmetry that belongs to the frieze pattern that they use all the 
time. What is it?  We denote it by an X, it is worth 1 rot. 

A wallpaper pattern has at least one translational symmetry, and all translational symmetries may 
be obtained by combinations of one of two translations and their reverses, but it is not a frieze 
pattern. For example, combinations of hop forward, hop backward, hop left, and hop right. 

There are several symmetries that may be combined with a wallpaper pattern these include: 

 

 

 

 

 

 

 

   Reflection (denoted by *, worth 1 rot.)          Rotation [10 fold] (denoted by 10, worth 9/10 rot.) 

 

Dihedral symmetry [5-fold] 
(denoted by 5 after the star, worth 4/(2 x 5) rot.) 

Always list x after rotations, and reflections. 

No symmetries other than translations is 
denoted by o, worth 2 rot. 



Look at the various wallpaper patterns and write out all symmetry elements. Add up the cost of 
each wallpaper pattern. What do you notice? 

Cut open and lay out the funny envelopes. What pattern do you make? How much is it worth? 

Make a list of all symmetry codes that are worth exactly 2 units. How many are there? 

 

 

 

 

 

 

 

 

 

 

 

 

 


