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Problem Set 3

3.1 Prove that Ryp is a reflection across a line. Which line?

3.2 Suppose that f: R? — R? is a linear map such that for all X € R?, we have |f(X)| = |X|.
(a) Prove that f is either a rotation or a reflection.

(b) Prove that every eigenvalue of f is 1. [Recall that an eigenvalue of f is any A € R such that f(X) = AX
for some X € R2]

3.3 Suppose ¢ € G is orientation-reversing. Prove that ¢? is a translation.

3.4 Suppose ¢ € G. We say ¢ fizes the point X € R? iff ¢(X) = X; more generally, we say ¢ fixes the set
S C R? iff ¢(S) = S. How many points are fixed by a translation? By a rotation? By a glide reflection? How
many lines are fixed by each of these? Prove whatever you can. You may assume the Classification Theorem.

3.5 Given a line £ in the plane which makes an angle of « € [0, ) with the z-axis. Denote the z-intercept by
A (if the line intersects the z-axis) and the y-intercept by B (if the line intersects the y-axis). See the figure
below.

(a) Write down an explicit isometry ¢ such that ¢(L) is the z-axis. (Write ¢ in the form T} Rp.)

(b) Recall from lecture that 7. , denotes the glide reflection with respect to the line £ and glide a € R. (a >0
means the glide is up / to the right, a < 0 means the glide is down / to the left, and a = 0 means there is no
glide.) Using the notation of the picture, suppose A = —2 and B = 2v/3. Determine h € C, 6 € [0,27), and
j € {0,1} such that vz o = T Rep’.
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The line £ has z-intercept A and y-
- . intercept B, and forms an angle «
/(1/4?0) (0,0) with the z-axis; note that we may as-

sume that o € [0, 7).




