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NCE-TRANSITIVE GRAPHS

DEFINITION

A graph G is k-distance-transitive if the automorphisms of G act
transitively on the pairs of vertices (v, w) with d(v, w) = ¢ for
each ¢ < k.
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CE-TRANSITIVE GRAPHS

DEFINITION

A graph G is k-distance-transitive if the automorphisms of G act
transitively on the pairs of vertices (v, w) with d(v, w) = ¢ for
each ¢ < k.

A graph is distance-transitive if it is k-distance-transitive for every
k € N.
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GRAPHS Xj

Xk, is the graph of
connectivity 1 such
that every block is
a complete graph
on k vertices and
every vertex lies in
¢ such blocks.

The graph X3 3.
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ANCE-TRANSITIVE GRAPHS

THEOREM (MACPHERSON ’82)

The connected locally finite distance-transitive graphs are the
graphs Xy o for integers k, £ > 2.
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CE-TRANSITIVE GRAPHS

THEOREM (MACPHERSON ’82)

The connected locally finite distance-transitive graphs are the
graphs Xy, for integers k,{ > 2.

THEOREM (MOLLER ’94)

The connected locally finite 2-distance-transitive graphs with more

than one end are the connected locally finite distance-transitive
graphs.
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OF GRAPHS

DEFINITION

In a graph G, two rays (one-way infinite paths) are equivalent if for
any finite vertex set S of G both rays lie eventually in the same
component of G — S.

The ends of a graph are the equivalence classes of this equivalence
relation.
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DEFINITION

In a graph G, two rays (one-way infinite paths) are equivalent if for
any finite vertex set S of G both rays lie eventually in the same
component of G — S.

The ends of a graph are the equivalence classes of this equivalence
relation.

OBSERVATION

A graph has more than one end if and only if there is a finite
vertex set whose deletion leaves two components each of which
contains a ray.
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)S OF GRAPHS

one end
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S OF GRAPHS

infinitely many ends

one end
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CE-TRANSITIVE GRAPHS

THEOREM (MACPHERSON ’82)

The connected locally finite distance-transitive graphs are the
graphs X, for integers k,{ > 2.

THEOREM (MOLLER ’94)

The connected locally finite 2-distance-transitive graphs with more
than one end are the connected locally finite distance-transitive
graphs.
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-TRANSITIVE GRAPHS

THEOREM (MACPHERSON ’82)

The connected locally finite distance-transitive graphs are the
graphs X, for integers k,{ > 2.

THEOREM (MOLLER '94)

The connected locally finite 2-distance-transitive graphs with more
than one end are the connected locally finite distance-transitive
graphs.

THEOREM (H + PoTT)

For a connected graph G with more than one end the following
assertions are equivalent:

o G is distance-transitive;
o G is 2-distance-transitive;
o G = X, ) for cardinals k, A\ > 2.
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TRANSITIVE GRAPHS

DEFINITION

A graph is k-CS-transitive if for every two isomorphic connected
induced subgraphs on k vertices some isomorphism between them
extends to an automorphism of the whole graph.
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RANSITIVE GRAPHS

DEFINITION

A graph is k-CS-transitive if for every two isomorphic connected
induced subgraphs on k vertices some isomorphism between them
extends to an automorphism of the whole graph.

REMARK
@ The 1-CS-transitive graphs are the vertex-transitive graphs.
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RANSITIVE GRAPHS

DEFINITION

A graph is k-CS-transitive if for every two isomorphic connected
induced subgraphs on k vertices some isomorphism between them
extends to an automorphism of the whole graph.

REMARK
@ The 1-CS-transitive graphs are the vertex-transitive graphs.

o The 2-CS-transitive graphs are the edge-transitive graphs.
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TRANSITIVE GRAPHS

CLASSIFICATION RESULTS

o Gray '09: classification of all connected locally finite
k-CS-transitive graphs with more than one end for kK = 3.
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IFRANSITIVE GRAPHS

CLASSIFICATION RESULTS

o Gray '09: classification of all connected locally finite
k-CS-transitive graphs with more than one end for kK = 3.

o H 4 Pott: classification of all connected k-CS-transitive
graphs with more than one end for k = 3.
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IFRANSITIVE GRAPHS

CLASSIFICATION RESULTS

o Gray '09: classification of all connected locally finite
k-CS-transitive graphs with more than one end for kK = 3.

o H 4 Pott: classification of all connected k-CS-transitive
graphs with more than one end for every k > 3.
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RANSITIVE GRAPHS

CLASSIFICATION RESULTS

o Gray '09: classification of all connected locally finite
k-CS-transitive graphs with more than one end for kK = 3.

o H 4 Pott: classification of all connected k-CS-transitive
graphs with more than one end for every k > 3.

There are three distinct infinite families of connected
k-CS-transitive graphs with more than one end (for k > 3).
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-TRANSITIVE GRAPHS

The graphs X, \(E) for
certain cardinals k, A
and some finite
homogeneous graph E:
replace every vertex in
X, by a copy of E and
join two vertices of
distinct copies if they
replace adjacent vertices
in Xn,)\-

MATTHIAS HAMANN

The graph X 3(K>)
(k-CS-transitive for k > 3)
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-TRANSITIVE GRAPHS

@ The graphs X, \(E) for
certain cardinals k, A
and some finite
homogeneous graph E:
replace every vertex in
X, by a copy of E and
join two vertices of
distinct copies if they
replace adjacent vertices
in Xn,)\-

The graph X 3(K>)
(k-CS-transitive for k > 3)
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IFRANSITIVE GRAPHS

@ The graphs X, \(E) for
certain cardinals k, A
and some finite
homogeneous graph E:
replace every vertex in
X, by a copy of E and
join two vertices of
distinct copies if they
replace adjacent vertices
in X,i7)\.

MATTHIAS HAMANN

These graphs occur for any k:
o X A(K1) for any K, A > 2;

e XpA(Kp) for any A > 2 and
n< g +1;

o X, 2(Ky) for any £ > 2 and
m < %;

e Xo2(E) for certain finite
homogeneous graphs £
(depending on k).
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RANSITIVE GRAPHS

© The graphs Y, for some
cardinal x (if k is odd):
graphs of connectivity 1
such that every vertex
lies in precisely two
blocks, one of size 2 and
one complete graph on
K vertices.

The graph Y3
(k-CS-transitive for odd k)
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TRANSITIVE GRAPHS

@ The graphs Y} for some
cardinal k (if k is odd):
graphs of connectivity 1
such that every vertex
lies in precisely two
blocks, one of size 2 and
one complete graph on
K vertices.

These graphs occur for any odd k:
@ Y, forany x > 3.
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RANSITIVE GRAPHS

@ The graphs Z, »(E1, E2)
for certain cardinals x, A
and finite homogeneous
graphs Ej, Ep (if k is
even):
replace in a semi-regular
tree with degrees x and
A every second vertex by
a copy of E; and the
other vertices by a copy
of E;. Then join two
vertices in distinct copies
by an edge if these
copies replace adjacent
vertices of the tree.

The graph Z> (K1, Ca)
(k-CS-transitive for even k > 4)
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RANSITIVE GRAPHS

@ The graphs Z, »(E1, E2)
for certain cardinals x, A
and finite homogeneous

graphs Eq, E, (if k is These graphs occur for any even k:
even): ° 2272(K7m, K,) for any m, n with
replace in a semi-regular 2m+n < k+1,;

tree with degrees x and o Z. (K1, Ky) forany n < k —1
A every second vertex by and either k = 2 or A\ = 2;

a copy of E; and the
other vertices by a copy
of E;. Then join two
vertices in distinct copies
by an edge if these
copies replace adjacent
vertices of the tree.

e Z>5(Ki, E) for certain finite
homogeneous graphs E
(depending on k).
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ENEOUS GRAPHS

THEOREM (H + PoTT)

A connected graph with more than one end is k-CS-transitive (for
some k > 3) if and only if it is one of the following graphs:

Q@ X, \(Ki) forany k,A > 2;
Xo(Kn) forany A\ >2 and n < & +1;
Xis.2(Km) for any k > 2 and m < k+2

Xo2(E) for certain finite homogeneous graphs E (depending
on k),

Yy for any k > 3 (if k is odd);
Z>2(Km, Kn) for any m, n with 2m + n < k + 1 (if k is even);

Z. \(K1,Kp) for any n < k — 1 and either k =2 or A =2 (if
k is even);

© 0 0

© 060

Q Z,2(Ki, E) for certain finite homogeneous graphs E
(depending on k) (if k is even).

MATTHIAS HAMANN HOMOGENEITY IN INFINITE GRAPHS



OGENEOUS GRAPHS

DEFINITION

A graph is C-homogeneous (or connected-homogeneous) if every
isomorphism between two connected induced subgraphs extends to
an automorphism of the whole graph.

MATTHIAS HAMANN HOMOGENEITY IN INFINITE GRAPHS



IOGENEOUS GRAPHS

DEFINITION

A graph is C-homogeneous (or connected-homogeneous) if every
isomorphism between two connected induced subgraphs extends to
an automorphism of the whole graph.

e Gray and Macpherson ('11) classified the countable
C-homogeneous graphs.
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OGENEOUS GRAPHS

DEFINITION

A graph is C-homogeneous (or connected-homogeneous) if every
isomorphism between two connected induced subgraphs extends to
an automorphism of the whole graph.

e Gray and Macpherson ('11) classified the countable
C-homogeneous graphs.

COROLLARY (H + PotT)

The connected C-homogeneous graphs with more than one end are
the connected distance-transitive graphs with more than one end.
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