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σ : V (X)→ V (X)
V (X) X Γ = Γ(X,σ)

V (Γ) = E(X) A(Γ) = {(u1v1, u2v2) : u2, v2 ∈ [σ(u1), σ(v1)]X}
[a, b]X a, b X

σ : V (X)→ V (X) X σ(u) ∈ NG[u]
u ∈ V (X) σ(u) = u uσ(u) ∈ E(X) u ∈ V (X)

dG(u) u G L(G)
u dG(u) = 1 G σ σ

σ X |V (X)| ≥ 2
Γ(X,σ)

∑
u∈ σ dX(u)− | σ|+

σ X |V (X)| ≥ 2
σ ⊂ ( )

σ X uv ∈ E(X) σ σ dX(σ(u), u) ≤
dX(σ(u), v) dX(σ(v), v) ≤ dX(σ(v), u) dX(σ(u), v) ≤ dX(σ(u), u) dX(σ(v), u) ≤ dX(σ(v), v)

p(X,σ) n(X,σ) σ σ X

σ X
Γ(X,σ) |E(X)|+ 2p(X,σ)−∑

u∈ σ dX(u)

α ∈ R− {0, 1} G Zα
1 (G) =∑

u∈V (G) d
α
G(u) α ∈ R− {0} G

Rα(G) =
∑

uv∈E(G)(dG(u)dG(v))
α
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