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INTRODUCTION
Distance-regular graphs are graphs with lots
of combinatorial symmetry, and they have been
widely applied in coding, design theory, and in-
formation theory. This summer, we investigated
two conjectures of Brouwer and Godsil regarding
the connectivity of the distance-i graphs of the
distance-regular graphs.

• A graph is a pair (V,E) consisting a set V
of vertices together with a set E of edges,
which are 2-element subsets of V .

• A regular graph is a graph where each ver-
tex has the same number of neighbors.

• The vertex (edge)-connectivity of a graph
is the minimum number of vertices(edges)
that one has to remove in order to make it
disconnected.

• The distance-i graph Gi of a connected
graph G = (V,E) is defined as follows

– vertex set: V

– x ∼ y in Ai if and only if dA(x, y) = i

RESEARCH PROBLEM
Conjecture 1. [Godsil 1981]
The edge-connectivity of any connected distance-i
graph of a distance-regular graph equals the degree.

Conjecture 2. [Brouwer 1996]
The vertex-connectivity of any connected distance-
i graph of a distance-regular graph equals the degree.

Theorem 1. [Brouwer and Koolen 2009]
The vertex-connectivity of a distance-regular
graph equals to its valency.

Definition.
Let Γi(x) := {y | d(x, y) = i}. A connected graph
Γ is called distance-regular if there are numbers
ai, bi, ci (0 ≤ i ≤ D) such that if d(x, y) = i, then

• |Γ1(y) ∩ Γi−1(x)| = ci

• |Γ1(y) ∩ Γi(x)| = ai

• |Γ1(y) ∩ Γi+1(x)| = bi

It is standard to put them in the so-called intersec-
tion array {b0, b1, ..., bD−1; c1, c2, ..., cD}

Figure 1: Petersen graph {3, 2; 1, 1}

Theorem 2. [Krivelevich and Sudakov]
If d−λ2(G) ≥ 2, then the edge-connectivity is the
valency.

RESULT 1
Theorem 3. Let Γ be a distance-transitive graph.
If the distance-i graph Γi is connected, then the
vertex-connectivity of Γi equals its valency.

Proposition 1. [Watkins 1970]
The vertex-connectivity of a connected edge-
transitive graph is equal to its minimum valency.

Proof of Theorem 3: (Claim) Γ is distance-

transitive =⇒ Γi is edge-transitive

Suppose x ∼ y, u ∼ v in Γi ⇐⇒ dΓ(x, y) =
dΓ(u, v) = i,
∃g ∈ Aut(Γ) s.t. g(x) = u and g(y) = v,

show g ∈ Aut(Γi):
a ∼ b in Γi ⇔ dΓ(a, b) = i ⇐⇒ dΓ(g(a), g(b)) =
i⇔ g(a) ∼ g(b) in Γi

Figure 2: BiggsSmith graph

Figure 3: Dodecahedral graph
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RESULT 2

Theorem 4. Let Γ be a vertex-transitive graph. If the distance-i graph Γi is connected, then the
edge-connectivity of Γi equals its degree.

Theorem 5. The edge-connectivity of distance-i graph of Twisted Grassmann Graph vDKq(m) is the
degree.


