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® The support supp(x) of an automorphism x of a graph
[" is the subset of vertices of I' moved bv X

supp(x) = {a € VI : a' # a}



® The support supp(x) of an automorphism x of a graph
[" is the subset of vertices of I' moved bj X

supp(x) = {a € VI : a' # a}

2 The ul) of a graph [ is the minimum number
of vertices moved bv a non-trivial automorphism:

u(I") = min {\ supp(x) | : x EAut(F)}



® The support supp(x) of a permutation x of a set Q is
the subset of points i Q moved bj X

supp(x) = {a € Q : o' # a}

2 The ul) of a graph I ts the minimum value
of vertices moved bv a non-trivial automorphism:

u(I") = min {\ supp(x) | : x EAut(F)}



® The support supp(x) of a permutation x of a set Q is
the subset of points i Q moved bj X

supp(x) = {a € Q : o' # a}

2 The u(G) of a permutation group
G < Sym(Q) is the minimum number of me&s moved bj a
nown-trivial element of G:

1(G) = min {\ supp(x) | : x € G}
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The groups erobtem

Delermine bthe Eransitive
permutation groups

G < Sym(Q) wibth 1(G) = k



The groups problem The graphs problem

Determine the Eransikive Classify the vertex-
permutation groups tramsitive graphs [ with

G < Sym(Q) wikh



The groups problem The graphs problem

Determine the Eransikive Classify the vertex-
permutation groups tramsitive graphs [ with
G < Sym(£2) with (G) =k u@) =k

u (Aut()) = u(T)



The groups F?m»b Llem

Determine the transitive permu&&%mm groups G < Sym(£2)
with u(G) =k



The groups F?m»b Llem

Determine the pr&mi&va Permu&a%mm groups G < Sym(£2)
with u(G) =k

Theorem (Jordawn, 1¥71) |

< Sym(Q) is primitive and 3 thenm Al@) <G,



The groups F?m»b Llem

Determine the pr&mi&va Permu&a%wm groups G < Sym(L2)
with u(G) =k

iTheorem (Jordan, 1%71) |

Lf G < Sym(Q2) is primitive and contains a p-cycle for
Isome prime p < [Q[ -3 then AlI(Q) < G.



The groups F?m»b Llem

Determine the pr&mi&va Permu&a%mm groups G < Sym(£2)
with u(G) =k

I‘f G < Sym(Q) is primitive and contains a k-cycle for
SOMQ k< |Q|then Alt(Q) < G or G belongs ko a List of



The groups F?m»b Llem

Determine the pr&mi&va Permu&a%mm groups G < Sym(£2)
with u(G) =k

1& G < Sym(Q) is primitive and: 4(G) < k then Al(Q) < G or
Q<G forcomecomstant G, 0000 ]



The groups F?m»b Llem

Determine the pr&mi&va Permu&a%mm groups G < Sym(£2)
with u(G) =k



The groups F?m»b Llem

Determine the pr&m&&va Pérmu&a%mm groups G < Sym(£2)
with u(G) =k
o Herzoq, Praeger (1976) - Minimal deqgree of PP&

o Liebeck, (19¥4) = On minimal deqrees and base sizes of PPG

o Liebeck, Saxl (1991) - Min Deg of PPG with an application to monodromy groups of covers of Riemann

Surfaces.
o Saxl, Shalev (1995) - The fixity of permutation groups.
o Cruralnick, Magaard (199%) - On the minimal deqree of a PPG.
o Lawther, Liebecl, Seitz (2014) - Fixed point rations in action of finite exceptional groups of Lie type.
o Liebeck, Shalev (2018) - On fixed points of elements in PPG.

o Burihess, Guralnick, (2022) - Fixed point ratios for finite primitive groups and applications.
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Determine the pr&mi&va Permu&a%mm groups G < Sym(£2)
with u(G) =k



The groups problem The graphs problem

Debermine bthe Eransikive C‘.Lass&fv the verkex
permutation groups tramsitive graphs [ with
G < Sym(Q) wikth y(G) =k u@) =k



The graphs problem

Classify the vertex
Eransibive graphs [ wikh
ud) =k



The graphs problem

Ci.assbfoj the vertex tramsitive graphs I with x(l) = k



The graphs problem

Ci.assbfoj the vertex tramsitive graphs I with x(l) = k

o Cownder, Tucker (2011) - Motion and distinquishing number two.



The graphs problem

Ctassifoj the vertex tramsitive graphs I with x(l) = k

o Cownder, Tucker (2011) - Motion and distinquishing number two.

o Lehner, Potocnik, Spiga (2021) - On fixity of arc-tramsitive
graphsﬂ

o Poloinil, Spiga (2021) - On the number of fixed points of
automorphisms of vertex-transitive graphs.

o Barbieri, Grazian, Spiga (2023) - On the number of fixed edqes
of automorphisms of vertex-transitive graphs of small valency,



The graphs problem

Ctassifoj the vertex tramsitive graphs I with x(l) = k

o Potocihilk, Spiga (2021) - On the number of fixed points of
automorphisms of vertex-transitive graphs.



The graphs pro blewm

Classify the vertex transitive graphs I' with

o Potocihilk, Spiga (2021) - On the number of fixed points of
automorphisms of vertex-transitive graphs.

i Theorem, If [ is connected, vertex- and edge- transitive 4-|
2| VI|
3

vatev\& graph sk pu(l) < , then I' is arc=transitive and



The graphs pro blewm

Classify the vertex transitive graphs I' with

o Potocihilk, Spiga (2021) - On the number of fixed points of
automorphisms of vertex-transitive graphs.

i Theorem, If [ is connected, vertex- and edge- transitive 4-|
2| VI|
3

@ [ is one c:wf SLX ex&epﬁoms; or

vatev\& graph sk pu(l) < , then I' is arc-transitive and



The graphs pro blewm

Classify the vertex transitive graphs I' with

o Potocihilk, Spiga (2021) - On the number of fixed points of
automorphisms of vertex-transitive graphs.

i Theorem, If [ is connected, vertex- and edge- transitive 4-|
2| VI|
3

@ [ is one c:wf SLX ex&epﬁoms; or

vatev\& graph sk pu(l) < , then I' is arc-transitive and

I o T is E,samorpmc to a Praeger—Xu graph PX(7, s) wikh
| 1 <s5<2r/3 and r >3



The graphs pro blewm

Classify the vertex transitive graphs I' with

o Potocihilk, Spiga (2021) - On the number of fixed points of
automorphisms of vertex-transitive graphs.

i Theorenm. I ' is connected, cubic vertex-transitive graph s.b]

@ [ is one off SLX @.xcep%wms; or

, then

| ° 1 is isomorphic to a split Praeger-Xu graph SPX(7, s) |
| with 1 <s<2r/3 and >3



The graphs problem

Ci.assbfoj the vertex tramsitive graphs I with x(l) = k



The graphs pro blewm

ITheoremt: Potocnilke, M.

LQE I' be a vertex trawnsitive graph with , then

o 14
o If k is an odd prime number...
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The lexicographic Frodu&,




The lexicographic Froc&u&;




Aut(A) wr Aut(®) < Aut( A2®)



e gra P!ﬁs F’T‘Q b lem



The graphs pro blewm

L@.E [' be a vertex-transitive graph with , then



The graphs pro blewm

L@.E [' be a vertex-transitive graph with , then

ol =2 K, 10; or



The graphs pro blewm

L@.& [' be a vertex-transitive graph with , then

ol =2 K, 10; or
o I' = (mK)) v 0O,

{or some m > 2 and O a vertex-transitive graph., ',



The graphs problem

Le& I' be a vertex-—
transitive graph with
(') = 2, then

oI'=2zK, 10; or
o I' = (mK,)) v 0O,

{Qr some M > 2 and O a \k
vertex-transitive graph. §



LQE I" be a verkex-
Eramsiwe grapk wikh
(F) = 2, then

o I'=2K, 10; or

| oI = (mKy) 0,

{ or some M Z 2 and O a

vertex-transitive graph.




The graphs problem
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The graphs problem

Theorem (Potodnilk, M.)
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The graphs problem

Lé& I' be a verktex-
&ramsuhve grapl« wikh

(F) = 2, then

o 2 (mKl) ) O, PX(r 1) = (2K1)2 C.

{or some m > 2 and O a |
vertex-trawnsitive graph. |
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The graphs pro blewm

Théarﬁm (Potocnilke, M.)

Lé& [" be o vertex-transitive graph and p and odd prime. 1f
Aut(F) contains a pmafjde, then.
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Théarﬁm (Potocnilke, M.)

Lé& [" be o vertex-transitive graph and p and odd prime. 1f
Aut(F) contains a pmafjde, then.

° [N=TK, 65



The graphs pro blewm

ITheorem (Poltocnile, M.)

Le& [" be o vertex-transitive graph and p and odd prime. 1f
Aut(F) contains a pm&jcte, the.

° [N=TK, 65
o [= = SR}

Hor some m > 2, O a vertex-transitive graph and X a circulant
91’& ;t' wikh P vertices. ',



The graphs problem
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LQE [' be a vertex-
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The graphs pro blewm

LQE [' be a vertex-
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The graphs problem

I Theorem (Potodnil, M) |
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The graphs merb Llem

I Theorem (Polodnik, M) |
iLet [ be a vertex-

%mmsiﬁve graph with
' , Ehen

o I' = Infi(Z, P, m)

for some X, P, 1, k, and |
im > 2 ... ;
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InfA(Z, P, m)
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The graphs problem

InfA(Z, P, m)
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The graphs problem

InfA(Z, P, m)
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Inf{(Z, P, m)
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Inf{(Z, P, m)
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Inf{(Z, P, m)




The graphs problem

InfA(Z, P, m)




The graphs problem

InfA(Z, P, m)
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v

L@-& I' be a vertex-transitive graph with . then

°I'= (500, O a vertex-transitive graph;

o' =2 (K, []K,) 10, O a vertex-transitive gra[wk, m > 3,
ol =2 (K, [1K,) v O, O a vertex-transitive graph, m 2 "
o [ =~ Infﬁ(Z, P,m), for some X, P, 1, k and m > 2.
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