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6 S = SuU{u}
7 for each vertex v € G.Adj[u]
8 RELAX (1, v, w)
Corollary 24.7
If we run Dijkstra’s algorithm on a weighted, directed graph G = (V. E) with

nonnegative weight function w and source s, then_at termination, the predecessor

subgraph G is a shortest-paths tree rooted at s.

predecessor-subgraph property

Theorem 24.6 (Correctness of Dijkstra’s algorithm)

Dijkstra’s algorithm, run on a weighted, directed graph G = (V. E) with non-
negative weight function w and source s, terminates with u.d = d&(s.u) for all

vertices u € V.
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Theorem 24.6 (Correctness of Dijkstra’s algorithm)

Dijkstra’s algorithm, run on a weighted, directed graph G = (V. E) with non-
negative weight function w and source s, terminates with u.d = §(s.u) for all
vertices u € V.

Proof We use the following loop invariant:

At the start of each iteration of the while loop of lines 4-8, v.d = §(s, v)
for each vertex v € §.

[t suffices to show foreach vertex u € V', we have u.d = §(s.u) at the time when u
is added to set S. Once we show that u.d = 6(s.u), we rely on the upper-bound
property to show that the equality holds at all times thereafter.
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— We wish to show that in each iteration, u.d = (s, d) for
the vertex u added to set S.

o 2% LK} Zl(Termination)

Termination: At termination, O = () which, along with our earlier invariant that
Q =V =8, implies that S = V. Thus, u.d = (s, u) for all verticesu € V. m
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iEBy.d = 6(s,y) = 8(s,d) = u.d

Convergence property (Lemma 24.14)
If s ~+ u — visashortest path in G for some u,v € V,and if u.d = é(s,u) at
any time prior to relaxing edge (u, v), then v.d = é(s, v) at all times afterward.

c v.d =6(s,y)

onvergence
7 t
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