Symmetry in Nature

Mathematics homework 6
Due Tuesday 5/16/06 
1. In class we discussed some examples of symmetry in time.  Add examples of your own that have the following characteristics:

a) An example of translational symmetry in time, with no reflection.

b) An example of reflectional and translational symmetry in time.

c) An example of reflectional symmetry in time, with no translation.

2. In class we saw that S3=D3.  

a) Explain in your own words the meaning of this equation.

b) Explain why S4≠D4 by comparing permutations with symmetries of a square.

c) We said that S4 contains 24 transformations.  Using the notation we used in class, list a few of these transformations, including the identity.
d) Although S4 is not the same as the symmetry group of a square (D4), S4 is the symmetry group of a geometric figure that we have studied.  Decide which figure this would be, and explain your reasoning.

3. In workshop you produced a bar graph, which may have been roughly symmetric.  Suppose your bar graph had been perfectly symmetric (that is, suppose the bar graph itself had perfect bilateral symmetry, with the bars first increasing in height and then decreasing).  What symmetry in the trees themselves would this have corresponded to?
