
Supplemental material: Visual Algebra (Math 4120), HW 9

#2(c): Subgroup lattice of the affine general linear group G = AGL1(Z5), grouped
by conjugacy classes, with the kth commutator subgroups G(k) included, and sub-
lattice of the quotients G(k)/G(k−1) identified, along with its isomorphism type.

AGL1(Z5)

〈r, s2〉

〈r〉
〈s〉 〈r2s〉 〈r4s〉 〈rs〉 〈r3s〉

〈s2〉 〈rs2〉 〈r2s2〉 〈r3s2〉 〈r4s2〉

〈1〉



#2(c): Subgroup lattice of the dicyclic group Dic10, grouped by conjugacy classes,
with the kth commutator subgroups G(k) included, and sublattice of the quotients
G(k)/G(k−1) identified, along with its isomorphism type.

Dic10

〈r〉

〈s〉 〈rs〉 〈r2s〉 〈r3s〉 〈r4s〉

〈r5〉

〈r2〉

〈1〉



#2(c): Subgroup lattice of the special linear group G = SL2(Z3), grouped by
conjugacy classes, with the kth commutator subgroups G(k) included, and sublattice
of the quotients G(k)/G(k−1) identified, along with its isomorphism type.

〈1〉

〈a3〉

〈a2〉 〈b2〉 〈(ab)2〉 〈(ba)2〉

〈a2b〉 〈aba〉 〈ab2〉

〈a〉 〈b〉 〈ab〉 〈ba〉

〈a2b, ab2〉

SL2(Z3)



#2(c): Subgroup lattice of G = Q8 oC9, grouped by conjugacy classes, with the
kth commutator subgroupsG(k) included, and sublattice of the quotientsG(k)/G(k−1)

identified, along with its isomorphism type.

Q8 o C9

Q8 × C3

C18C18C18C18

C12C12C12

C9C9C9C9
Q8

C6

C4C4C4

C3

C2

C1



#3(a,c): Cayley graph of the automorphism group Aut(D4) ∼= D4, with the
nodes labeled by re-wired copies of the Cayley graph of D4 = 〈r, f〉, and also
denoted with the corresponding element from

Aut(D4) =
{
Id, ϕr, ϕf , ϕrf , ω, ϕrω, ϕfω, ϕrfω

}
= Inn(D4) ∪ Inn(D4)ω.



#3(a,c): Cayley graph of the automorphism group Aut(D4) ∼= V4 o C2
∼= D4,

with the nodes labeled by re-wired copies of the Cayley graph of D4 = 〈r, f〉, and
also denoted with the corresponding element from

Aut(D4) =
{
Id, ϕr, ϕf , ϕrf , ω, ϕrω, ϕfω, ϕrfω

}
= Inn(D4) ∪ Inn(D4)ω.



#3(b,c): Cayley graph of the automorphism group Aut(D4) ∼= V4 o C2
∼= D4,

with the nodes labeled by re-wired copies of the Cayley graph of D4 = 〈r, f〉, and
also denoted with the corresponding element from

Aut(D4) =
{
Id, ϕr, ϕf , ϕrf , ω, ϕrω, ϕfω, ϕrfω

}
= Inn(D4) ∪ Inn(D4)ω.



#3(b,c): Cayley graph of the automorphism group Aut(D4) ∼= V4 o C2
∼= D4,

with the nodes labeled by re-wired copies of the Cayley graph of D4 = 〈s, t〉, and
also denoted with the corresponding element from

Aut(D4) =
{
Id, ϕr, ϕf , ϕrf , ω, ϕrω, ϕfω, ϕrfω

}
= Inn(D4) ∪ Inn(D4)ω.



#4(i–ii): Both D3×C2 and D3×C2 are semidirect products, and each is defined
by a “labeling map”

θ : C2 −! Aut(D3) = 〈α, β | α3 = β2 = (αβ)2 = 1〉 ∼= D3.

.

D3 ×C2

θ(1) = 1

θ(c) =

1 a b

c

D3 oC2

θ(1) = 1

θ(c) =

1 a b

c



#4(iii–iv): The semidirect product AoB is defined by “labeling map” θ : B −!
Aut(A). Here are V4oC3 and C3oV4 and Aut(V4) = 〈α, β〉 ∼= D3 and Aut(C3) =
〈1, φ〉 ∼= C2.

θ(1) = 1

θ(c) =

θ(c2) =

1 a b

c

θ(1)=

θ(a)= θ(ab)=

θ(b)=

1 a ab b

c


