
Mathematics 676-3 Homework (due Feb 10) A. Hulpke

8) In this problem we want to see how the selection of base points changes the subsequent indices

of stabilizers in each other of a stabilizer chain.

Let G be a permutation group (or a stabilizer in the stabilizer chain) that has orbits ∆1, . . . ,∆n on

the permutation domain. We now select the next base point.

a) Let β,γ ∈ ∆i for some i. Show that either choice as first base point will yield a chain with same

stabilizer indices.

b) Suppose that |∆1|< |∆2|. Why is it beneficial to chose a base point from ∆1 rather than from ∆2?

9)

Consider a puzzle, as depicted on the side, which consists

of two overlapping rings filled with balls. By moving the

balls along either ring one can mix the balls and then try to

restore the original situation.

In this problem we will consider a simplified version, that

consists only of 4 balls, arranged as given in the second

picture on the right.

We will describe this state by a scheme of the form:
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Using permutations for both rotations build a stabilizer chain for the group of rotations. Using this

chain, solve (i.e. bring back to the initial configuration) the following states, or show that it is not

possible:
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10) Let G be a permutation group and S≤ G.

a) Design an algorithm to determine a set of representatives of the cosets of S in G.

b) The core of S in G is the intersection of the conjugates of S:
T

g∈G Sg. Show that this subgroup

is the kernel of the action of G on the cosets of S.

c) Design an algorithm that computes the core of S if [G : S] is small.

d) Design an algorithm that will find a generating set for NG(S) if [G : S] is small.

11) (due to Gene Luks) Let H be a group of order n−2 acting regularly on {1, . . . ,n−2} and let

G = 〈H,(n−1,n)〉. Show that B = [1,n−1] is a nonredundant base for G but the probability that

a randomly chosen Schreier Generator detects that G(1) 6= 1 is only 1/(n−1).


