Math 430-001 Group Activity 3C/4A: Subgroups & Cyclic Groups Fall 2008

Group Members:

Refer to the Cayley Table of Dy on p. 33, and the table of D3 below.
(1a) What is the center of D3? What are the centralizers C(Ry), C'(R120), and C(Fy)?
(1b) What is the center of Ds? What are the centralizers C'(Rgg), C(R1s0), and C(H)?
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(2a) Make a conjecture for the center of the dihedral group D,, for n > 3 (plane symmetries of the regular
n-gon).

(2b) Make a conjecture for the centralizer of a reflection in D, for n > 3.

(3) For this question, collect data about orders of elements and about powers of elements of cyclic groups,
grouped according to when different powers yield the same element. The groups are Zs, Zg, and Zsg.
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(4a) Conjecture a condition for when a € Z,, is a generator of Z,.

(4a) Conjecture a condition for when a’ = a’ in Z,.

Break.

Theorem 4.1 Criterion for a' = a/. Let G be a group, and let a € G. If |a] = oo , then all distinct
powers of a are distinct group elements. If |a| < oo, say |a| = n, then (a) = and a' = o’
iff

Corollary 1 |a| = |{a)|. For any group element a, |a| = |{(a}|.

Corollary 2 a* = e = |a||k. Let G be a group and let a € G be an element of order n. If a* = e, then n
divides k.




