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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Adjacency Matrix

Deﬁnition Characteristic

Polynomials

Adjacency Matrix: St
Let I" be a graph with n vertices a;. An adjacency matrix A

. AC Grou
for I' is n x n such that o P

Graphs

Eigenvalues

. . Semidirect
Ajj =1 if there is an edge between a; and a; Products

AC Groups and Order

Remaining

a nd Questions

Ajj = 0 if there is no edge between a; and a;.

To find the adjacency matrix for paths of lengths k between
a; and a;, take the kth power of A.
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I'(Dg) Adjacency Matrix
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Characteristic Polynomial

Characteristic

Def|n|t|0n Polynomials

Adjacency Matrix
Characteristic Polynomial:
The characteristic polynomial of the matrix A is

Eigenvalues

AC Group

Complete K-Partite
Graphs

det(A— ).

Semidirect
Products
AC Groups and Order

Complete K-Partite Graph: S
A graph is complete K-partite denoted by K(ny, ..., ng) if the Questions.
n; vertices in the ith class are not connected but all n;

vertices are connected to the remaining n — n; vertices. If

there are j parts of size n; for a complete K-partite graph,

the graph can be represented by K(r, ..., nk).
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Characteristic Polynomial
Eigenvalues

Proving Characteristic Polynomials

Characteristic
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Adjacency Matrix
By induction:

Eigenvalues

AC Group
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Graphs
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Products
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Remaining
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Characteristic Polynomial
Eigenvalues

Proving Characteristic Polynomials

Characteristic
Polynomials
Adjacency Matrix
By induction:
Eigenvalues

» Find adjacency matrix. AC Group

Complete K-Partite
Graphs

Semidirect
Products

AC Groups and Order

Remaining
Questions
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Characteristic Polynomial
Eigenvalues

Proving Characteristic Polynomials

Characteristic
Polynomials
Adjacency Matrix
By induction:
Eigenvalues

» Find adjacency matrix. AC Group

Complete K-Partite
> Row reduce. Graphs
Semidirect
Products
AC Groups and Order
Remaining
Questions
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Proving Characteristic Polynomials

Characteristic
Polynomials
Adjacency Matrix
By induction:
Eigenvalues

> Find adjacency matrix.

AC Group
Complete K-Partite
» Row reduce. et
. . . Semidirect
» Use cofactor expansion to find recurring forms of Products

. AC Groups and Order
matrices.

Remaining
Questions
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Proving Characteristic Polynomials

Characteristic
Polynomials
Adjacency Matrix

By induction:

Eigenvalues

» Find adjacency matrix. AC Group
Complete K-Partite

> Row reduce. Graphs

. . . Semidirect

» Use cofactor expansion to find recurring forms of Products
H C Groups and Order
matrices. [ G e 0

Remaining

» Prove conjectured polynomials by inducting upon the (uestions

expansions found.
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Characteristic Polynomial
Eigenvalues

Characteristic Polynomial Findings

Characteristic Polynomial of Complete K-Partite: Aizamn:

Polynomials
Adjacency Matrix

Eigenvalues

AC Group
Complete K-Partite
Graphs
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Products

AC Groups and Order
Remaining
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Characteristic Polynomial Findings

Characteristic Polynomial of Complete K-Partite: dreresies

Polynomials

> Km17m27~~,mk : (_1)m1+m2+...+mk )\m1+m2+...+mkfk()\k _ Adjacency Matrix

i=k (- k—i
> iss (i —1) oi(my, my, ..., mg) A7) Eigenvalues
AC Group
Complete K-Partite
Graphs
Semidirect
Products
AC Groups and Order
Remaining
Questions

Colleen Robichaux Characteristic Polynomials



Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Characteristic Polynomial Findings

Characteristic Polynomial of Complete K-Partite:

> Km17m27‘-~amk .

i=k - ki
Zi:2 (I — 1) a,—(ml, mo, ..., mk) )\ ')
» oi(my, my, ..., mg) are called symmetric polynomials,
which follow the form
o1(my, my, ..yme) = my + my+ ...+ my

oa(my, ma, ...,mg) = myma + mymz + ... + mg_1my

O’k(ml, my, ..., mk) = Mmpmo...Mmy.

. (_1)m1+m2+...+mk )\m1+m2+...+mkfk()\k _

Characteristic
Polynomials
Adjacency Matrix

Eigenvalues

AC Group
Complete K-Partite
Graphs

Semidirect
Products

AC Groups and Order

Remaining
Questions
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Characteristic Polynomial
Eigenvalues

Graph, Adjacency Matrix, and Characteristic
Polynomial of I'(K33.4)

Characteristic
Polynomials

01(2,3,4) =2+3+4=9 Polyrom
02(2,3,4):2*3+2*4—|—3*4:26 AC Group

Complete K-Partite
Graphs

0'3(2, 3, 4) — 2 * 3 * 4 - 24 Semidirect
Products
AC Groups and Order

Remaining
Questions

i=3
p(A) =(=1)°X°(X% = > (i = 1)0(2,3,4)X%7)
i=2

= — A%(\% — (6) + 8) + 12)) — 2(24))
= — A%(\3 — 26\ — 48)
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Characteristic Polynomial
Eigenvalues

Eigenvalues

Characteristic
Polynomials

. .. Adjacency Matrix

Definition Tt
Polynomial

Eigenvalue: AC Group

The eigenvalues of a matrix A are the solutions to the Compete I-Partite

characteristic polynomial p(\) = 0. Semidirct
roducts

Corresponds to Graph Properties: AC Groups and Order
Remaining
Questions
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Characteristic Polynomial
Eigenvalues

Eigenvalues

Characteristic
Polynomials

. .. Adjacency Matrix

Definition Characteristic
Polynomial

Eigenvalue: AC Group

The eigenvalues of a matrix A are the solutions to the Compete I-Partite

characteristic polynomial p(\) = 0. Semidirct
roducts

Corresponds to Graph Properties: AC Groups and Order
Remaining

> Degree Questions
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Eigenvalues

Characteristic
Polynomials

. .. Adjacency Matrix

Definition Tt
Polynomial

Eigenvalue: RGlGioin

The eigenvalues of a matrix A are the solutions to the Compete I-Partite

characteristic polynomial p(\) = 0. Semidirct
roducts

Corresponds to Graph Properties: AC Groups and Order
Remaining

> Degree Questions

» Chromatic Number
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Eigenvalues

Characteristic
Polynomials

. .. Adjacency Matrix

Definition Tt
Polynomial

Eigenvalue: RGlGioin

The eigenvalues of a matrix A are the solutions to the Compete I-Partite

characteristic polynomial p(\) = 0. Semidirct
roducts

Corresponds to Graph Properties: AC Groups and Order
Remaining

> Degree Questions

» Chromatic Number

» Subgraphs
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Characteristic Polynomial
Eigenvalues

Eigenvalues, Degree, and Chromatic Number

Characteristic
Polynomials

For eigenvalues 1, maximum degree A, minimum degree 9, ARl
and chromatic number x of graph I":

Polynomial

AC Group
Complete K-Partite
Graphs

Semidirect
Products

AC Groups and Order
Remaining
Questions
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Characteristic Polynomial
Eigenvalues

Eigenvalues, Degree, and Chromatic Number

Characteristic
Polynomials

For eigenvalues 1, maximum degree A, minimum degree 9, ARl
and chromatic number x of graph I":

Polynomial

AC Group
>yl < A P
—= Complete K-Partite

Graphs
Semidirect
Products
AC Groups and Order
Remaining
Questions

Colleen Robichaux Characteristic Polynomials



Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Eigenvalues, Degree, and Chromatic Number

Characteristic
Polynomials

For eigenvalues 1, maximum degree A, minimum degree 9, ARl
and chromatic number x of graph I":

Polynomial
AC Group
> ul <A P
— Complete K-Partite
Graphs

» If —A = p, then I' is regular and bipartite.

Semidirect
Products
AC Groups and Order

Remaining
Questions
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Characteristic Polynomial
Eigenvalues

Eigenvalues, Degree, and Chromatic Number

Characteristic
Polynomials

For eigenvalues 1, maximum degree A, minimum degree 9, ARl
and chromatic number x of graph I":

Polynomial
AC Group
> ul <A P
— Complete K-Partite
Graphs

» If —A = p, then I' is regular and bipartite.

Semidirect
Products

> X < fmax +1 P ——

Remaining
Questions
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Eigenvalues, Degree, and Chromatic Number

Characteristic
Polynomials

For eigenvalues 1, maximum degree A, minimum degree 9, ARl
and chromatic number x of graph I":

Polynomial
AC Group
> ul <A P
— Complete K-Partite
Graphs

» If —A = p, then I' is regular and bipartite.

Semidirect
Products

> X S Hmax =+ 1 AC Groups and Order
_ Hmax Remaining
> X Z 1 Lmin Questions
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Characteristic Polynomials Adjacency Matrix

Characteristic Polynomial
Eigenvalues

Eigenvalues, Degree, and Chromatic Number

Characteristic
Polynomials

For eigenvalues 11, maximum degree A, minimum degree 9, o e
. Polynomial
and chromatic number x of graph I": :
AC Group
> "LL‘ S A Complete K-Partite
. i . Graphs
» If —A = p, then I is regular and bipartite. R
Products
> X S ,umax + ]- AC Groups and Order
Hmax Remaining
> X Z 1 - Lomin Questions

v

If H is an induced subgraph of I, then
Mmin(F) < Mmin(H) < Umax(H) < Mmax(F)-
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AC Group Complete K-Partite Graphs

AC Group

Definition

AC Group:
A group G is an AC Group provided that

Co(g) = {x|xg = gx}

is an abelian subgroup of G, Vg € G\ Z(G).

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products

AC Groups and Order

Remaining
Questions
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Graphs of AC Groups

Characteristic
Polynomials

AC Group: Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products
AC Groups and Order

Remaining
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AC Group Complete K-Partite Graphs

Graphs of AC Groups

Characteristic

Polynomials
AC Group:

Adjacency Matrix
Characteristic

» The non-commuting graphs of AC groups are complete S
K-partite graphs. In fact, the non-commuting graph of oS
a group is complete K-partite if and only if the group is .
an AC group. Products

AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

Graphs of AC Groups

Characteristic
Polynomials

AC Group: Adjacency Matrix

Characteristic

Polynomial
» The non-commuting graphs of AC groups are complete Homele:
K-partite graphs. In fact, the non-commuting graph of ~ ** “"
a group is complete K-partite if and only if the group is S
an AC group. Products

AC Groups and Order
» Through this fact, once the corresponding K-partite Remaining
Questions

graph has been determined for a specific AC group, we
know its characteristic polynomial.
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|
and k = |G/Z(G)‘ can be graphs of AC groups using the Characteristic

Polynomials
fOl |OW| ng: Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|

and k = |G/Z(G)| can be graphs of AC groups using the SR
following: Adjacency Matrix

Characteristic

Polynomial
» Lagrange's Theorem .

Eigenvalues

AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|

and k = |G/Z(G)| can be graphs of AC groups using the R
following:

Adjacency Matrix

lShlaracle.rilslic
» Lagrange's Theorem .

Eigenvalues

> Vi such that 0 < i < k, (m; + 1) divides 1 + 3/~ m;. AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|

and k =|G/Z(G)| can be graphs of AC groups using the
following:

» Lagrange's Theorem
> Vi such that 0 < i < k, (m; + 1) divides 1 + 3/~ m;.

> The largest parts myz, m(,_1), must be such that

i=k—2
mgmy_1 < E m;.
i=1

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products

AC Groups and Order
Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|

and k = |G/Z(G)| can be graphs of AC groups using the R
N . Adjacency Matrix
following: Characteristic.
s Polynomial
» Lagrange's Theorem Eigenvalues

> Vi such that 0 < i < k, (m; + 1) divides 1 + 3/~ m;. AC Group
> The largest parts myz, m(,_1), must be such that

Semidirect
Products
i=k—2 AC Groups and Order
. Remaining
memy_1 < E m;. g
kMk=1 = ! Questions
i=1

> The largest part my, must be such that my < k — 2.
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|

and k = |G/Z(G)| can be graphs of AC groups using the R
following: s
, Polynomial
» Lagrange's Theorem Eigenvalues
> Vi such that 0 < i < k, (m; + 1) divides 1 + 3/~ m;. AC Group
> The largest parts myz, m(,_1), must be such that
Semidirect
Products
i=k—2 AC Groups and Order
. Remaining
My Mk—1 S Z mi. Questions
i=1

> The largest part my, must be such that my < k — 2.
» The corresponding group G must be capable.
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Determining which graphs K,z moz,...m,z Where z = |Z(G))|

and k = |G/Z(G)| can be graphs of AC groups using the R
following: s
, Polynomial
» Lagrange's Theorem Eigenvalues
> Vi such that 0 < i < k, (m; + 1) divides 1 + 3/~ m;. AC Group
> The largest parts myz, m(,_1), must be such that
Semidirect
Products
i=k—2 AC Groups and Order
. Remaining
My Mk—1 S Z mi. Questions
i=1

> The largest part my, must be such that my < k — 2.
» The corresponding group G must be capable.
» A group G is capable if there exists a group H such that
G iy
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Which groups can be eliminated? Szl
AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Which groups can be eliminated? Eigenvalues
AC Group

» Cyclic groups G are not capable.
Semidirect
Products

AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix
Characteristic

Polynomial
Which groups can be eliminated? Eigenvalues
AC Group
» Cyclic groups G are not capable.
» If |G| = pq, where p, g are distinct primes with p < g, Semdiect
if p does not divide (g — 1), then I'(G) = Zpq, which is P G @S
not capable. Remaining
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix
H . Characteristi
Which groups have been realized? Polynomial

Eigenvalues

AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix
H . Characteristi
Which groups have been realized? Polynomial

Eigenvalues

AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

H . Characteristic
Which groups have been realized? olmomial

Eigenvalues
» Dihedral Groups AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

H . Characteristic
Which groups have been realized? olmomial
» Dihedral Groups

Eigenvalues

AC Group
> .
For even n: K157%71
» For odd n: K1n7n_1 icrzlovz;ﬂlcrtcsct

AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

H . Characteristic
Which groups have been realized? olmomial
» Dihedral Groups

Eigenvalues

AC Group
» For even n: K157%71
» For odd n: Kin n_1 Sendrect
» Quaternion Groups AC Groups and Order
Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

H . Characteristic
Which groups have been realized? Fohmomial
» Dihedral Groups

Eigenvalues

AC Group
» For even n: K157%71
» For odd n: Kl" 1 Semidirect
' M Products
> Quaternion GI’OUPS AC Groups and Order
.. Remaining
» Capable Semidirect Products Questions
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AC Group Complete K-Partite Graphs

K-Partite Graphs with Groups

Characteristic
Polynomials
Adjacency Matrix

H . Characteristic
Which groups have been realized? Fohmomial
» Dihedral Groups

Eigenvalues

AC Group
» For even n: K157%71
» For odd n: Kl" 1 Semidirect
' M Products
> Quaternion GI’OUPS AC Groups and Order
.. Remaining
» Capable Semidirect Products Questions

» For example: Z7 x Z3, 73 X Qs, (Z3 x Z3) x Zg
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

K-partite Non-Commuting Graphs:

AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

K-partite Non-Commuting Graphs:

AC Group

» No complete or complete bipartite, proven in [4].

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

Results

K-partite Non-Commuting Graphs:

» No complete or complete bipartite, proven in [4].
> Identified all K-partite for k = 3,4,5,6.

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products

AC Groups and Order
Remaining
Questions
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials

Adjacency Matrix
Characteristic
Polynomial

K-partite Non-Commuting Graphs: .

AC Group
» No complete or complete bipartite, proven in [4].

» ldentified all K-partite for k = 3,4,5,6. Semidirect

Products

AC Groups and Order
> K-partite for k =7,8,9,10 in progress.

Remaining
Questions
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Results

Characteristic
Polynomials

Complete and Complete Bipartite: s

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products
AC Groups and Order

Remaining
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials

Complete and Complete Bipartite: s

Characteristic
Polynomial

» No complete non-commuting graphs. Tzl
AC Group

Semidirect
Products
AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials

Complete and Complete Bipartite: s

Characteristic
Polynomial

» No complete non-commuting graphs. Tzl

. . . AC Group
» From a group theoretical standpoint, this cannot occur,

as G would be a proper subgroup of itself.
Semidirect
Products
AC Groups and Order
Remaining
Questions
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials

Complete and Complete Bipartite: s

Characteristic
Polynomial

» No complete non-commuting graphs. Tzl

. . . AC Group
» From a group theoretical standpoint, this cannot occur,

as G would be a proper subgroup of itself.

Semidirect

» No complete bipartite non-commuting graphs. Products

AC Groups and Order

Remaining
Questions
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AC Group Complete K-Partite Graphs

Results

Characteristic
Polynomials

Complete and Complete Bipartite: e o

Characteristic
Polynomial

> No complete non-commuting graphs. Fametis
. . . AC Group

» From a group theoretical standpoint, this cannot occur,

as G would be a proper subgroup of itself.
. . . Semidirect
» No complete bipartite non-commuting graphs. Products
.. .. . ) AC Groups and Order

» This is again impossible, though group theoretical e
reasoning. G would be union of two proper Questions

subgroups-centralizers C¢(x) and Cg(y), but elements
xy cannot be placed.
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AC Group

Complete K-Partite Graphs

Table: K-Partite Graphs for k=3,4,5,6

Graph Groups, G
KZ3 D87 Q8

Kz3,2z De

Kz Zg X 73

Kz 32 D16, D16, Q16
Kz2)t 32 Aq

K(3Z)5 ((Z4 X Z4) X Zg) X Zg*

Kz5,4z D10
K(3z)4,4z Z5 A Z4

K(4z)6 ZQ5 X Z5, (Z5 X Z5) A Z5

Colleen Robichaux

Characteristic Polynomials

Characteristic
Polynomials
Adjacency Matrix

Characteristic
Polynomial

Eigenvalues

AC Group

Semidirect
Products

AC Groups and Order
Remaining
Questions




- AC Groups and Order
Semidirect Products F ©

Semidirect Products

> ZP X Zq = <a, b|ap = p9 = 1, bab_l == ak> where Characteristic
k9 =1 mod p with p, g distinctly prime, AC. e

Adjacency Matrix
Characteristic
Polynomial
Eigenvalues

AC Group

Complete K-Partite
Graphs

AC Groups and Order

Remaining
Questions
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Semidirect Products He i el Qi

Semidirect Products

> Zp X Zq = <a, b|ap = b9 = 1, bab_l = 3k> where Characteristic
k9 =1 mod p with p, g distinctly prime, AC. e

Adjacency Matrix
> Zpg X Zy = (a, b|aP? = b" = 1, bab~1 = a¥) where Polymomar <
k" =1 mod pq with

Eigenvalues

AC Group

Complete K-Partite
Graphs

AC Groups and Order

Remaining
Questions
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Semidirect Products He i el Qi

Semidirect Products

> Zp X Zg = (a,b|laP = b9 = 1, bab~! = a*) where

Characteristic
q — H et H Polynomials
k9 =1 mod p with p, g distinctly prime, AC. —
> Zpg X Ly = (a,blaPT = b" =1, bab™! = ak> where E?E’.?S.'ﬁﬁlf"“
k' =1 mod pq with Eigenvalues
B 3 AC Group
> p,q,r relatively prime, AC Complete K-Partite
. . Graphs
» p = q,r relatively prime, AC. '

AC Groups and Order

Remaining
Questions
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Semidirect Products He i el Qi

Semidirect Products

> Zp X Zg = (a,b|laP = b9 = 1, bab~! = a*) where

Chamcte_ristic
k9 =1 mod p with p, g distinctly prime, AC. oo
jacency Matrix
> Zpg X Zy = (a, b|aP? = b" = 1, bab~1 = a¥) where oo
kr = 1 mOd pq Wlth Eigenvalues
3 . AC Group
> p,q,r relatively prime, AC Complete K-Partite
. . Graphs
» p = q,r relatively prime, AC. '
> Zp X Lgr = {(a,blaP = b9 =1, bab™! = a*) where
ro__ . AC Groups and Order
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> Zp X Zg = (a,b|laP = b9 = 1, bab~! = a*) where

Characteristic
— H H H H Polynomial
k9 =1 mod p with p, g distinctly prime, AC. .
> Zpg X Zy = (a, b|aP? = b" = 1, bab~1 = a¥) where Sk
kr = 1 mOd pq Wlth Eigenvalues
3 . AC Group
> p,q,r relatively prime, AC Complete K-Partite
. . Graphs
» p = q,r relatively prime, AC. '
> Zp X Lgr = (a, blaP = b9 =1, bab—! = a¥) where
Pr q ’ . ’ AC Groups and Order
kq = 1 mOd p Wlth Remaining
> p,q,r relatively prime, AC s

> p,q = r relatively prime, AC.
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Semidirect Products

> Zp X Zg = (a,b|laP = b9 = 1, bab~! = a*) where

Characteristic

k9 =1 mod p with p, g distinctly prime, AC. oo
ljacency Matrix
> Zpg X Zy = (a, b|aP? = b" = 1, bab~1 = a¥) where ool
kr = 1 mOd pq Wlth Eigenvalues
. . AC Group
> p,q,r relatively prime, AC cump.etelK,pmite
. . Graphs
» p = q,r relatively prime, AC. '
> Zp X Lgr = (a, blaP = b9 =1, bab—! = a¥) where
Pr q ’ . ’ AC Groups and Order
kq = 1 mOd p Wlth Remaining
> p,q,r relatively prime, AC Bz

> p,q = r relatively prime, AC.

> Zpg X ZLps = (a,blaP9 = b™ =1, bab™! = ak) where
k™ =1 mod pq with
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Semidirect Products

> Zp X Zg = (a,b|laP = b9 = 1, bab~! = a*) where

Characteristic

k9 =1 mod p with p, g distinctly prime, AC. le,yoylljt
> Zpg X Ly = (a,blaP? = b" = 1,bab™! = a¥) where Characterstic
k" =1 mod pq with S

AC Group

> p,q,r relatively prime, AC
» p = q,r relatively prime, AC.

> Zp X Lgr = (a,blaP = b9 =1, bab~1 = ak) where

Complete K-Partite
Graphs

. AC Groups and Order
qr —
k - 1 mOd p Wlth Remaining
> p,q,r relatively prime, AC Questions

> p,q = r relatively prime, AC.
> Zpg X ZLps = (a,blaP9 = b™ =1, bab™! = ak) where
k™ =1 mod pq with
> p,q,r,s relatively prime, not AC
» p=gq,r = s relatively prime, AC.
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Findings

Characteristic
> All groups of order pg are AC. Polynomials

Adjacency Matrix

> All groups of order pqr are AC. Characteristic

Polynomial
Eigenvalues

» All groups of order p?q and p3 are AC.
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Findings
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> All groups of order pg are AC. Polynomials
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> All groups of order pqr are AC. Characteristic
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» All groups of order p“q and p* are AC. P
» Groups of order pgrs may not be AC. Complets K-Partice

Semidirect
Products

Remaining
Questions

Colleen Robichaux Characteristic Polynomials



Semidirect Products e (s e @itz

Findings

Characteristic

> All groups of order pg are AC. Polynomials
Adjacency Matrix
» All groups of order pgr are AC. St
2 3 Eigenvalues
> All groups of order p~q and p> are AC. A€ Crou
» Groups of order pgrs may not be AC. Complete K-Partite
» Note: The Cartesian product of two non-abelian groups Semidirect
. Products
is never AC.
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Findings

Characteristic

> All groups of order pg are AC. Polynomials
Adjacency Matrix
» All groups of order pgr are AC. S

Eigenvalues

» All groups of order p?q and p3 are AC.

AC Group
» Groups of order pgrs may not be AC. Complets K-Partice
» Note: The Cartesian product of two non-abelian groups Semidirect
. Products
is never AC.
> For example’ Z35 X ZG = D].O X (ZY A Z3) is not AC Remaining

Questions

» Conjecture: If the semidirect product Z,, x Z, is AC,
then its graph will be of the form
Kin-12(6)1K1z(6)I(n-1)--K|z(6)|(n-1) With 7y copies
of Kiz(6)|(n-1)-
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Remaining Questions

Present Questions

Characteristic
Polynomials
Adjacency Matrix
Characteristic

» What types of K-partite graphs can be realized by AC pen
groups; What sizes can the parts be? AE @

» What kinds of non-commuting graphs do non-AC Graphe © fCParite
groups have? Semidirect

Products

b St AN+ 2)5(A2 42X — 4)2(A3 — 16A2 — T6A — 48)  AC Groups e e

> S5t ABS(\ + 4)10(A2 42X — 2)5(A3 — 106A2 — 896N —
1680)(A3 + 422 — 6) — 10)*(A*+8A3+ 1012 — 28\ — 40)°
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Graphs

(1289 (23 (134) (239) (23) (14)(23] (1243
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Products
AC Groups and Order

(13) (12)

(142) (132) (143) (243)

(29)  (23)(24 (12)za) (34)

(1433) (1234) (a2 (1324)
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