
Programming Language Theory, assignment 4

We assume the existence of the set of all locations loc. Consequently, we
may construct the set of all possible links:

link = loc× loc×N ×N
The first component of each element of link represents the start location of

the link, the second component represents the destination, the third represents
departure time and the last component represents duration of the link. Your
task is to implement function conns : loc× loc×N ×P(link)→ P(link∗) that
adheres to the following specification:

conns(s, d, dep, links) = {c ∈ link∗ : connV alid c, links ∧ connStart(c) = s ∧
connDest(c) = d ∧ connDep(c) ≥ dep ∧
¬∃c′ ∈ conns(s, d, dep, links) : obsoletes c′, c}

Implementation

direct : loc× loc×N × P(link)→ P(link)

direct(s, d, dep, links) = {l ∈ links : start(l) = s ∧ dest(l) = d ∧ dep(l) ≥ dep}

allConns : loc× loc×N × P(link)→ P(link∗)

allConns(s, d, dep, links) = direct(s, d, dep, links) ∪
{〈l〉 · c : l ∈ links ∧ start(l) = s ∧ dep(l) ≥ dep ∧
c ∈ allConns(dest(l), d, arr(l), links)}

conns′(s, d, dep, links) = {c ∈ link∗ : c ∈ allConns(s, d, dep, links) ∧
¬∃c′ ∈ conns(s, d, dep, links) : obsoletes c′, c}

Auxiliaries

connStart : link∗ → loc

connStart(〈l1, . . . , ln〉) = start(l1)

connDest : link∗ → loc

connDest(〈l1, . . . , ln〉) = dest(ln)

connDep : link∗ → N

connDep(〈l1, . . . , ln〉) = dep(l1)

connArr : link∗ → N

connArr(〈l1, . . . , ln〉) = arr(ln)

connV alid 〈l1, . . . , ln〉, links ≡ ∀i ∈ {1, . . . , n} : li ∈ links ∧
∀i ∈ {1, . . . , n− 1} : dest(li) = start(li+1) ∧
arr(li) ≤ dep(li+1)

obsoletes c, d ≡ connDep(c) > connDep(d) ∧ connArr(c) < connArr(d)
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Accessors

start : link → loc

start(l) = π1(l)

dest : link → loc

dest(l) = π2(l)

dep : link → N

dep(l) = π3(l)

arr : link → N

arr(l) = π3(l) + π4(l)
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