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

#Z(C): Subgroup lattice of the affine general linear group G = AGL;(Zs5), grouped
by conjugacy classes, with the k™ commutator subgroups G*) included, and sub-
lattice of the quotients G*) /G =1 identified, along with its isomorphism type.
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#Q(C): Subgroup lattice of the dicyclic group Dicyg, grouped by conjugacy classes,
with the &" commutator subgroups G*) included, and sublattice of the quotients
G®) /GU¥=1) identified, along with its isomorphism type.
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#Q(C): Subgroup lattice of the special linear group G = SLy(Z3), grouped by
conjugacy classes, with the ™ commutator subgroups G included, and sublattice
of the quotients G*) /G ~1) identified, along with its isomorphism type.
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#Q(C): Subgroup lattice of G = Qg x Cy, grouped by conjugacy classes, with the

k™ commutator subgroups G*) included, and sublattice of the quotients G*) / G#=1)
identified, along with its isomorphism type.

Qs x Cy
Qs x Cs3
Ci1s Ci1g Cig Cis
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Cog Cog Cg Cyg
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Cy



#S(a,c): Cayley graph of the automorphism group Aut(D,) = Dy, with the
nodes labeled by re-wired copies of the Cayley graph of Dy = (r, f), and also
denoted with the corresponding element from

Aut(Dy) = {Id Ory P, Prf, W, Orw, QFw, go,.fw} Inn(Dy) U Inn(Dy)w.



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

AUt(D4) = {Id) Pry Py Prfs Wy Prw, Prw, (Prfw} - Il’lIl(D4) U IHD(D4)C¢).
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#S(b,c): Cayley graph of the automorphism group Aut(Dy) = V, x Cy = Dy,
with the nodes labeled by re-wired copies of the Cayley graph of Dy = (r, f), and
also denoted with the corresponding element from

Aut(Dy) = {Id Ory P, Prf, W, Orw, QFw, go,.fw} Inn(Dy) U Inn(Dy)w.



#B(b,c): Cayley graph of the automorphism group Aut(Dy) = V, x Cy = Dy,
with the nodes labeled by re-wired copies of the Cayley graph of Dy = (s, ), and
also denoted with the corresponding element from

Aut(D4) - {Id’ Pry Py Prfs Wy Prw, Prw, (Prfw} - IHH<D4) U IHD(D4)Q}.




#4(i—ii): Both D3 x Cy and D3 x Cy are semidirect products, and each is defined
by a “labeling map”

0: Cy — Aut(Ds3) = (a, B | @’ = B* = (aB)? = 1) = Ds.
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#4(iii—iv): The semidirect product A x B is defined by “labeling map” §: B —
Aut(A). Here are Vy x C3 and C5 x Vy and Aut(V}) = («, 5) = D3 and Aut(Cs) =
<17 (b) = 02-

0(a)= O(ab)=
6(b)=




