











































































































ie fiiIIiiiifi
I

of how fast the information
diffuses through

a graph corresponds to 2nd eigenvalue of Laplacianmatrixofgraph
Maximize AC among all graphs of
given vertical n and given edges me

Too hard how about

Q Further restrain to
dregular graphsonly

Still hard
m dg

Q1 Further restrict to d regular and
with fleeted or edging

Alon BoppanaFriedmanbound
AC d 2 Ficos Eas

Note that D log n so as no



































































so that d 2 Ficos Egg d 2ft as a a

once AC d 2 f as n o

with fixedd

Tighterbound

Prov known

New





















































Maximalgraphs those that attain the

above upper bound

meet
Many of the diameter bounds are attainable














































































































43graph

I
Double tree structure
Eigenvectorstructure asshown

Xx 3 34
x y 3y
X eig of 3 3 3 B 1.2679

Generalize to any event D 2K

t.it i f is
o 0 i

Sig givenby
3 253 coso

tank 3tano














































































































The t
regardless if graph has double
Ttructure etc
Proof uses Rayleigh quotient














































































































Cubic integral
odddiamter Ex D 5,1 3 Glograph

Xy 34 23iii seen
1

The This vertex assignment gives upper
bounds

3 253 cost

d 3
D 2 39

tan or

Improvement over A B F bound
in the case of odd D

Proof is abit more involved
because the two trees are

not separated Additional argument
is required to separate them














































































































gigthbound

9 6 even

Heawoodgraph f
1 1.585

g 5
odd

petersen
graph

X 2














































































































IFE.tnieiasmteeN
nffth very restrictive only

9 3 4,6 8 12 or d 3 and g 5

The If D 2k 1 is odd then a Dmaximal graph

must be bipartite and consist of two

disjoint Moore trees of K levels
that is n 2 i d did 1 did 1 k 2

Moreover all edges from leafs of one
tree must go to the other tree

Ex possibly maximal not maximal

0














































































































Thus if D 2K is event then a Dmaximal

graph consists of two disjoint Moore trees

of K levels plus a center thats is

not part of either trees and all

edges from leafs of both trees must

go into center Such graph has

nyeee.cm tEEEatices
2 trees

inequality
at least the
number

Examples

D 4 n 14
d 3
center note edges inside

center possible

Amin 2 but no maximal such
graphs

Note that n for Dodd but n for
ever D
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f
ʰ

IdD initial configuration is
doubletree

distorted exD 5 D 3

choose a random edge to add subject
to the following constraints

must keep degree d
must keep girth g 1dg

If cannot add any more

If the graph is completed everyvertex
compute its AC

hasdeg d

If AC max bound Done
Else reset try again

Else delete a few random
edges

endloop














































































































EvenD Similar but initial config is
double tree with a center ex

Can add edges between
white red or
white white iIWs





























































Computational Results
1 3 summary

110 0.4384 140 Openquestion Maybe9 11

d 3 D 10 is open
D 8 whatabout n 70 72 74 88

cm.ttI all 45 graphs were found
in minutes under an hour

To find D 9 we used 6 Cpu cores
running several days This resulted
in about 1500 maximal graphs Ofthese
481 were non isomorphic























































































d4summaryI

M Pai I Graph comments

14
AC 2














































































































Gallery of maximal D graphs

d 3 D 6
h 40 g 6

19

d 3 D 6 co spectral

4 42 g 6

Ac 0.7639

lunt 48 Aut 24

co spectral
d 4 D 4
n 6 g 4
AC L

Hoffman Ian 48 Hypercube
Aut 384

1 4 D 4
n 30 AC 2

Aut 720

partof d p D 4
family















































































D maximal family with D 4 d prime power






















































































Conjectures and Open Questions

Conjecture

Don g maxomal graph of size n has the highest
AC among all graphsof size n

OpenQuest.ci

Find d 3 D 10 maximalgraph
Do Dmaximal graphs exist for any D
Are all Moore graphs girth maximal

Find D maximal graphs with D 4 and p not
a prime power d 6 exists
Find D maximal family with D 5
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