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Jurišíc–Koolen–Terwilliger (2000)
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Local Graph
Γ : 1-homogeneous DRG
=⇒ Γ(x) : SRG with parameters(v′ = k, k′ = λ, λ′, µ′).
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(of sizeµ = |Γ(y) ∩ Γ(z)|, d(y, z) = 2).
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Local Graph
Γ : 1-homogeneous DRG
=⇒ Γ(x) : SRG with parameters(v′ = k, k′ = λ, λ′, µ′).
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(of sizeµ = |Γ(y) ∩ Γ(z)|, d(y, z) = 2).
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µ′ ≤ µ − 1.

Equality ⇐⇒ µ-graph∼= Kµ.
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Local Graph
Γ : 1-homogeneous DRG
=⇒ Γ(x) : SRG with parameters(v′ = k, k′ = λ, λ′, µ′).
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b0 = k, a1 = λ, c2 = µ.
µ′ is the valency of theµ-graph
(of sizeµ = |Γ(y) ∩ Γ(z)|, d(y, z) = 2).

z

µ′ ≤ µ − 1.

Equality ⇐⇒ µ-graph∼= Kµ.

Jurišíc–Koolen (2000) classified1-homogeneous DRG
with µ′ = µ − 1.

Only three such graphs.
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Complete Multipartite Graph
Γ: 1-homogeneous DRG=⇒ Γ(x) : SRG with
parameters(v′ = k, k′ = λ, λ′, µ′).
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µ′ = µ − 1: classified by Jurišić–Koolen (2000).
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Complete Multipartite Graph
Γ: 1-homogeneous DRG=⇒ Γ(x) : SRG with
parameters(v′ = k, k′ = λ, λ′, µ′). µ′ ≤ µ − 1.
µ′ = µ − 1: classified by Jurišić–Koolen (2000).

µ′ = µ − 2 : µ-graph∼= cocktail party graph.
Jurišíc–Koolen (2003).
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Complete Multipartite Graph
Γ: 1-homogeneous DRG=⇒ Γ(x) : SRG with
parameters(v′ = k, k′ = λ, λ′, µ′). µ′ ≤ µ − 1.
µ′ = µ − 1: classified by Jurišić–Koolen (2000).

µ′ = µ − 2 : µ-graph∼= cocktail party graph.
Jurišíc–Koolen (2003).
More generally,

µ-graph∼= Kt×n: complete multipartite graph

Kt×n : t parts ofKn

cocktail party graph =Kt×2
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Examples
Antipodal DRG of diameter4 (Jurišíc–Koolen, 2007)
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Examples
Antipodal DRG of diameter4 (Jurišíc–Koolen, 2007)
n t = 2 t = 3 t = 4

2 J(8, 4)

2 J(8, 2) 1

2
H(8, 2)

3 NO−
6
(2) NO+

3
(3) 3.O7(3)

4 NU(5, 2) Meixner2
4 Patterson
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The Intersection Numberα
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The Intersection Numberα
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If |Γ(x, y, z)| is constant wheneverd(x, y) = 1,
z ∈ Γ2(x) ∩ Γ2(y) (and there exists at least one such triple
x, y, z), then we say

α exists

and denote this constant asα. On Graphs with Complete Multipartiteµ-Graphs – p.6/9



Conjecture of Jurišić–Koolen
Proposition (Jurǐsić–Koolen, 2003). Γ : DRG, locally
SRG,µ-graph∼= Kt×n, α exists =⇒ α ∈ {t, t − 1}.
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SRG,µ-graph∼= Kt×n, α exists =⇒ α ∈ {t, t − 1}.

But α = t − 1 does not seem to occur.
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Conjecture of Jurišić–Koolen
Proposition (Jurǐsić–Koolen, 2003). Γ : DRG, locally
SRG,µ-graph∼= Kt×n, α exists =⇒ α ∈ {t, t − 1}.

But α = t − 1 does not seem to occur.

Consider the special case:d = 2, t = 2, α = 1. ThenΓ is a
SRG with

k = 2n(2n2 − 3n + 2), λ = 2n2 − 2n + 1, µ = 2n
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Conjecture of Jurišić–Koolen
Proposition (Jurǐsić–Koolen, 2003). Γ : DRG, locally
SRG,µ-graph∼= Kt×n, α exists =⇒ α ∈ {t, t − 1}.

But α = t − 1 does not seem to occur.

Consider the special case:d = 2, t = 2, α = 1. ThenΓ is a
SRG with

k = 2n(2n2 − 3n + 2), λ = 2n2 − 2n + 1, µ = 2n

Multiplicities are not integral, contradiction.
Conjecture (Jurǐsić–Koolen, 2007). 6 ∃ DRG,d ≥ 2,
locally SRG,α existsα = t − 1, µ-graph∼= Kt×n.
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Main Result
• Supposen ≥ 2, t ≥ 3,
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Main Result
• Supposen ≥ 2, t ≥ 3,
• everyµ-graph ofΓ is ∼= Kt×n,
• the intersection numberα exists.

Then
• α = t.
• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
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Main Result
• Supposen ≥ 2, t ≥ 3,
• everyµ-graph ofΓ is ∼= Kt×n,
• the intersection numberα exists.

Then
• α = t.
• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
• t ≤ 4.
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Main Result
• Supposen ≥ 2, t ≥ 3,
• everyµ-graph ofΓ is ∼= Kt×n,
• the intersection numberα exists.

Then
• α = t.
• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
• t ≤ 4.
• t = 4 ⇐⇒ n = 3.
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Examples
α = 2 α = 3 α = 4

n t = 2 t = 3 t = 4

2 J(8, 4)

2 J(8, 2) 1

2
H(8, 2)

3 NO−
6 (2) NO+

3 (3) 3.O7(3)

4 NU(5, 2) Meixner2
4 Patterson
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Examples
α = 2 α = 3 α = 4

n t = 2 t = 3 t = 4

2 J(8, 4)

2 J(8, 2) ⇐ 1

2
H(8, 2)

3 NO−
6 (2) ⇐ NO+

3 (3) ⇐ 3.O7(3)

4 NU(5, 2) ⇐ Meixner2
4 Patterson

⇐ : “local graph”

• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
• t ≤ 4, with equality holds only ifn = 3.
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Examples
α = 2 α = 3 α = 4

n t = 2 t = 3 t = 4

2 4 × 4 ⇐ J(8, 4)

2 2 × 6 ⇐ J(8, 2) ⇐ 1

2
H(8, 2)

3 GQ(2, 2) ⇐ NO−
6 (2) ⇐ NO+

3 (3) ⇐ 3.O7(3)

4 GQ(3, 3) ⇐ NU(5, 2) ⇐ Meixner2
4 GQ(9, 3) ⇐ Patterson

⇐ : “local graph”

• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
• t ≤ 4, with equality holds only ifn = 3.
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Examples
α = 2 α = 3 α = 4

n t = 2 t = 3 t = 4

2 4 × 4 ⇐ J(8, 4)

2 2 × 6 ⇐ J(8, 2) ⇐ 1

2
H(8, 2)

3 GQ(2, 2) ⇐ NO−
6 (2) ⇐ NO+

3 (3) ⇐ 3.O7(3)

4 GQ(3, 3) ⇐ NU(5, 2) ⇐ Meixner2
4 GQ(9, 3) ⇐ Patterson

⇐ : “local graph”

• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
• t ≤ 4, with equality holds only ifn = 3.

DRG

n, t, α
⇐

SRG

n, t − 1, α − 1
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Examples
α = 2 α = 3 α = 4

n t = 2 t = 3 t = 4

2 4 × 4 ⇐ J(8, 4)

2 2 × 6 ⇐ J(8, 2) ⇐ 1

2
H(8, 2)

3 GQ(2, 2) ⇐ NO−
6 (2) ⇐ NO+

3 (3) ⇐ 3.O7(3)

4 GQ(3, 3) ⇐ NU(5, 2) ⇐ Meixner2
4 GQ(9, 3) ⇐ Patterson

⇐ : “local graph”

• n ≥ 3 =⇒ locallyt−1 GQ(n − 1, n − 1).
• t ≤ 4, with equality holds only ifn = 3.

DRG

n, t, α
⇐

SRG

n, t − 1, α − 1

SRG

n, 2, 1 if α= t − 1
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