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DEI Given a set R a cohenentconfiguration

is a partition RE Ri e c I

of RZ 1 1 into relations

or climes satisfying

C Diagonal There is a subset DEI

of the index set such tht

Rd d e D is a partition of the

diagonal CL a c I CThese are

called the diagonal relates

G converse fo end relate Ri

its inverse pie qp c Ri

is also a relation my Ri E R



Ril Ri is allowed

3 Intersect Numbers

For all i j k I and a Tp c Ria

the number of T c 1 such that

air c Ri and Cr e Rj is a

constant pig that does It depend

on L B

Pig interns of R

Q why make smk a definition

A Donald Higman defied coherent

configurations CC's in an attempt

to do group theory without gaps



EI Let G E Synch

Notation If a f E r al g sends

x to B then we write

29 e p

orbit of a under G

G es g e G

Natural action on pains in 1 1

x p
S Ps

The orbit x B
G under this action on

called an orbital
pairs is

Define a relate na or her 4

L P na 2,8 if Fg c G sure tht

a p
9 4S

EXERCISE q is an equivalence relatin

or I 1 1



So the equivalence classes of 1 1 when

orbits

G partition 12

Let this pa titian Le

Ra Ri ie I

q
an o site

in
G

CLAIMN Rg is a coherent configuration

Partition of diagonal

Yet Cx a G
pp pea

Converse Suppose Ri Ca B G

ht T S e e p
G

r s Le p

so 29 T ps f

s r e p a S



Intersect numbers

Sta t w K P e Rk
Cr e Rj

x r p

Cair c Ri

ht 21 p c Rk 29 p p

fo Sme g c G

ers er
9 ys ps

airs c Ri

Corre sty l y p

gigs p

The number pig of 8 s is

the same fo al p
as

the of T's for Ca
By



EQUIVALENTLY i

Given ay
CC

R Ri ie I on R one

can construct a matrix Ai f

earl ie Ie

Ai ap I if K c Ri

O otherwise

Ai ie't chaacteristiamat
of the CC

PROI The linear span of the Ai ie I

i e the set of all matrices

ei Ai cie E

finite

is a self adjoint unital algebra

containing the all ones matrix J

and whet is closed under 0



The entry wire product

DEI This algebra A R is called a

coherent algebra

PRO P Fo all i j e I

Ai Aj p Ak

matrix
malt

Consequently ALR is closed under

matrix multiplicate

PI Ai Aj ap Er Aiko
Ai rp

NITE Since any coherent algebra is cloned

weer the ent wise prudent

Three's a unique basis of 0,1 matias

whit defile a partition of red



so Effie Lists

DEI Given a graph P w adjamy

matrix A we can define two

not necessarily distinct coherent

algebra on r x f

4 A Rr the chontal off

wht is the unique smallest coherent

alges containing A land I al t

2 A Ranters the o bitalalgeb r o.fr

wht is the coherent algebra

comes pouty to the relate Ata

on Vh1 x Vcr

WITI AE A Ratay so ACNE Ratio



Note There is an efficient polynomial time

algo ith fo compity A Rr

Weisfeiles Lemar Algo ith

Lehman

Ext ri b
3 oil of Auto 1,257

2

Orbitals 17 of the

1,17 2,2 36,3

1,3 12,37 4

i D
Atk Dimension 17 one Q

As it turns out A Rr A Raton



25 ve fices

EXZ_ There is 25,12 5,6 strongly regular

guph C a Changgept J

wl Antle B

ACRautce Mz
Dims

for every type e

Ca p is its own orbital

On the other hut if A is the

adjourn metix of E the

AZ 12 It 5A t 6 I I A

so A I J I A is a basis

fo A R Dimension 3 Q

RECALL

commhht.ec alges Lhe ktrn Quantum
Automorphisms of P auto pin

Auth Anton
Ata

Antos



magicunik y i.tl un
eht in sore C ages

aan

i Fml nij is a project uij2 uij unij

G partition of unity

E nie nei

Uijuik Sjk Uif Uji Uki Sjk Uji

Cs U is unitary Uy I U u

Quant pe antate gmp

si cont Gii c

If M has nah adj metix A

qmtn antmph.sn gp Arto 1

Auto Antony Canty
AGUA



Cotter
Ant

as a

RELATIONS If L T a adjaut in M

and p S a wknd

the

Uap Urs Urs Up Upon Uss UggUp O

NEWIDEAL Lupin Maniinska Roberson 2020

Define an egivale
relate z on

r x Vcr by

Ca p na r s if Uaz Ups 0

Equivalence classes Quantum orbitals

THI LMR 2020

The quantum orbitals fo n a CC

RAutcht w cones pnhj coherent



algebra 9 Matott

IDEI atra E A Raton E Alkatiri

Ttm Lur 2020 Uap Ugg 0 unless

air Cp S are both in the same

class of Ranta 1

THI Lmr 2020 Almost all grphs on

n ve tries hire trivial gunk
automophm gp as n O

PI Babai knee a 197 9 Almost all grapes

on n ve tries me trivial

coherent unfignet RT i e

Rr Ek 3 a reverb

This Mace ACR E ACRator



so A Ratan Mace
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So unless 2 2 p S
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