
All Routes with No Repeated Roads

  allroutes: F Road → (Road →|     P Place)
   → (Place × Place) → F(seq Road)

  ∀U: F Road; f: Road → P Place; x,y: Place; σ: seq Road •
  σ∈allroutes U f (x,y) ⇔

(ran σ ⊆ U ∧
(∀ i: dom σ | i ≠ #σ • (σ;f)(i) ∩  (σ;f)(i+1) ≠ ∅) ∧
((x∈(σ;f)(1) ∧ y∈(σ;f)(#σ)) ∨ (y∈(σ;f)(1) ∧ x∈(σ;f)(#σ))) ∧
(∀ i,j: dom σ • i ≠ j ⇒  σ(i) ≠ σ(j))

All Routes with No Repeated Places (i.e., no cycles)

allroutes: F Road → (Road → P Place)
   → (Place × Place) → F(seq Road)

  ∀U: F Road; f: Road → P Place; x,y: Place; σ: seq Road •
  σ∈allroutes U f (x,y) ⇔

(ran σ ⊆ U ∧
(∀ i: dom σ | i ≠ #σ • (σ;f)(i) ∩  (σ;f)(i+1) ≠ ∅) ∧
((x∈(σ;f)(1) ∧ y∈(σ;f)(#σ)) ∨ (y∈(σ;f)(1) ∧ x∈(σ;f)(#σ))) ∧
{p: Place | #{i: dom σ | p∈σ(i)} > 2} = ∅


