Math 623. Homework 1. Due (P1/04

Problem 1. Let z;, z andzz be three distinct complex numbers, with| = |z| = |z3]. Prove that the
following properties are equivalent:

(a) The points are equidistant.
(b) zz +22+23=0.
(c) There is a numbea such thatz, z,, z3 are the roots of the equatiaﬁ =a.
Problem 2. Let s, denote the side length &, the regulan-sided polygon inscribed in the unit circle.

(a) Prove that

Deduce from this that

Sq = \/E, S =1\2- \/E’ 32n+1:\/2—\/2+ 24 -+ \/E’

(in the last expression there ar@ested square roots).

(b) Prove that
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lim Z”JZ— \/2+ \/2+ V2+--+ V2=n

(in the limit there aren nested square roots).
Problem 3. (a) Prove that a line i€ satisfies an equation of the form
az+az+b=0
(acomplex and real), and conversely.

(b) Prove that a line i€ can be described as the set of point€irquidistant from two fixed points, and
use this fact to show that isometries take lines to lines.

(c) Prove that ift is the line equidistant from the poirdsandb, then reflection oif takesato b.

Problem 4. (a) Prove that the map ‘
Z— €% +v

is a translation i£® = 1 and otherwise a rotation aboyf(1 — €).
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(b) Prove that ‘
Z— €9Z+v

is a glide reflection. Find its axis and the length of translation.

Problem 5. (a) Prove that two rotations by the same angle@ndp, are conjugate by an isometry, that
is, there is an isometry such thap, = f o p1 o f71.

(b) When are two translations conjugate?



