Math 344 — Fall 08
Section 001 - Caughman
Homework #1
Due Thursday 10 — 9

1. In class, we figured out how to express all ofgshkesymmetries of an equilateral triangle
in terms ofF (a flip across a vertical axis) aR¥a 120-degree clockwise rotation). Is it
possible to express all of the six symmetries imgeof the two flipsF; andF,, shown

in the figure below?

If so, make a chart similar to the one we maddaesscexpressing the symmetries in terms of

the symboldg-1 andF.
If not, provide a justification for why it cannoelalone.

Fiisaflip Fois aflip
across this line across this line

Assume the triangle is actually equilateral andlities shown are actual lines
of symmetry!

2. Half of the symmetries of an equilateral triangleféips, and the other half aretations.
a. Is the combination of twlips always, sometimes, or nevefligp? Justify your

response.
b. Is the combination of twootations always, sometimes, or neveraation?

Justify your response.
c. Is the combination of eotation and &flip always, sometimes, or neveraation?

Justify your response.

3. Consider the pair of functiorisandg given by:
1 1
f(x) = x for all xJOV0,1} andg(x) = 1-x for all xdO\{0,1}

a. How many total functions can be generated by compgasombinations of any

number of these two functions? Justify your asserti
b. Make a table that gives the result of composingtamyof the functions that you

generated to answer part a.
c. List at least 5 interesting properties/rules/relaships that you discovered while

working on part a and b.



