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Graphs G = (Vg, Eq) and H = (Vy, Eg) are isomorphic
(G = H), if there is a bijection f : Vo — Vj such, that for
Vu,v € Vg {u,v} € Eg <= {f(u), f(v)} € Fgy.

9.6.2008 — p.



Graphs G = (Vg, Eq) and H = (Vy, Eg) are isomorphic
(G = H), if there is a bijection f : Vo — Vj such, that for
Vu,v € Vg {u,v} € Eg <= {f(u), f(v)} € Fgy.

The graph isomorphism problem is the problem to decide
whether two given graphs are isomorphic or not.

9.6.2008 — p.



Graphs G = (Vg, Eq) and H = (Vy, Eg) are isomorphic
(G = H), if there is a bijection f : Vo — Vj such, that for
Vu,v € Vg {u,v} € Eg <= {f(u), f(v)} € Fgy.

The graph isomorphism problem is the problem to decide
whether two given graphs are isomorphic or not.

Let the graphs G = (V(G), E(G))and H = (V(H),E(H))
with adjacency matrices A = (a; ;) and B = (b; ;) be given
(where V(G) = {v1,...,un}, V(H) = {u1, ..., up}).

Let agf) be the number of walks of lenght & from v; to v;.
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w-algorithm

e H
U1 o V2 Ulg o U2
O O O O
U3 U4 us Uy
v; — Vi, uj — U,
V1 = {s11, 12, S13, S14}, U1 = {r11, 712,713,714} = Usy = U3z = Uy

11 =(1,0,2,2,...), s12 = (0,0,1,1,...),
813 =(0,1,1,3,...),s14 = (0,1,1,4,...),
ri1 = (1,0,2,0,...), 712 =(0,1,0,4,...),

= (0,1,0,4,...), r14 = (0,0,2,0,...)
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The Walk Algorithm

vi—Vi = {81, -, Sint» Ui—U; = {731, ..., Tin },
where s;; = {ag.“) 1_oandr; = {bgf“’) o (g is the number of
distinct non-zero eigenvalues of graphs G and H)
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The Walk Algorithm

vi—Vi = {81, -, Sint» Ui—U; = {731, ..., Tin },
where s;; = {ag.“) 1_oandr; = {bg’;) o (g is the number of
distinct non-zero eigenvalues of graphs G and H)

w-algorithm
#® (generatingsets Vi,...,V,and Uy,...,U,.

# finding a bijection f : V(G1)—V (G2) for which the
following condition holds: if u; = f(v;) then V; = U;

The complexity of the algorithm is O(n°).
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Results

Theorem 1
If two graphs G and H are not cospectral then G ~,, H.
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If two graphs G and H are not cospectral then G ~,, H.
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If G and H have only simple eigenvalues then G ~,, H.
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Results

Theorem 1

If two graphs G and H are not cospectral then G ~,, H.
Theorem 2

If G and H have only simple eigenvalues then G ~,, H.
Theorem 3

If G and H have different angle matrices then G ~,, H.

Angle matrix

€1 En
e(p1) | a1 1n
g(ILLk) &1 ... Oknp

aijj = cos £(e(pi), €5)
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Results

Theorem 4

If G and H are strongly regular graphs with the same
parameters then G ~,, H.
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Results

Theorem 4
If G and H are strongly regular graphs with the same
parameters then G ~,, H.

Definition.

A strongly regular graph (SRG) with parameters (n, k,b, c) IS
a regular graph with n vertices, every vertex has degree k,
every pair of adjacent vertices has b common neighbours
and every pair of distinct nonadjacent vertices has c
common neighbours.
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The Ulam graph reconstruction

Conjecture:
If G and H are counterexamples for Ulam reconstruction
conjecture then G ~,, H.
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The Ulam graph reconstruction

Conjecture:

If G and H are counterexamples for Ulam reconstruction
conjecture then G ~,, H.

It Is known that wZ(k) =i agf) and a§f> are reconstructible
forvi e {1,...,n}.

IS a,gl“) reconstructible for i # ;7
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Improvement of the w-algorithm

Local complemento,(G) of GG at vertex v (A. Bouchet):

G oy (G)
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Improvement of the w-algorithm

Local complemento,(G) of GG at vertex v (A. Bouchet):

G oy (G)

| | O\J

G — 0y, (G),...,0, (G)
H— oy (H),...,04, (H)
The complexity of the improved algorithm is O(n").
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