Algorithm Computing the Single Source Shortest Path in a Directed Graph Input: A directed, connected graph G with labels on the edges. A node n_0, called source, of G. No assumptions are made on the arcs which depart from n_0 or arrive at n_0.

For each edge ⟨n, m⟩, its label λ(n, m), also called the length of the edge, is a nonnegative real number.

For each node n, we assume that there exists the edge ⟨n, n⟩ whose label λ(n, n) is 0. Output: for each node m in G, we compute a shortest path from node n_0 to node m, that is, a path from n_0 to m with minimal length, that is, minimal sum of the labels of its edges. The minimum is taken over all paths from n_0 to m. With each node n, we associate a label Λ(n) which is the length of a shortest path from n_0 to n.

A. With each node n we associate a label Λ(n) which is the length of a shortest path from n_0 to n. 1. Λ(n_0) = 0; Reach = {n_0};

2. for each edge from n_0 to n, Λ(n) = λ(n_0, n); 3. Repeat among all nodes not in Reach,

take a node, say p, with minimal label Λ(p); 3.1 Reach = Reach ∪ {p};

3.2 for each edge ⟨p, m⟩ with m not in Reach, if m has already a label then Λ(m) = min {Λ(p)+λ(p, m), Λ(m)} else Λ(m) = Λ(p) + λ(p, m) B. We find by backtracking a shortest path from node n_0 to a node m in G. 4. Choose any node p, different from m, such that Λ(p) = −λ(p, m) + Λ(m), and 5. Recursively, find a shortest path from n_0 to p.

(1) At Point 4 if there exists more than one node p, different from m, such that Λ(p) = −λ(p, m) + Λ(m), then we may choose any one of them. If this is the case, then there exists more than one path from n_0 to m with minimal length.

(2) If ⟨n_0, n_1, . . . , n_{k−1}, n_k⟩ is a shortest path from n_0 to n_k,

then Λ(n_k) = ∑_{k−1} i≥0 λ(n_i, n_{i+1}).