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We �x one arbitrary target terminal t ∈ T . Let T ′ = T \ {t}
be the set of source terminals.

We label elements of V × 2T
′
.

For v ∈ V and S ⊆ T ′, we denote by l(v , S) the shortest
length of a Steiner tree connecting v with S found so far.

In addition to the update-neighbors-operation known from
Dijkstra's algorithm, there is a merge-operation.
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The 1-Tree-Bound

We extend lower-bound based speedup techniques known from
Dijkstra / A* to our Steiner tree algorithm.

key(v , S) := l(v ,S)

+ LB(v ,T \ S)
where LB(v ,T \ S) is a lower bound on the length of a
shortest Steiner tree connecting v with T \ S .
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T \ S S
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The algorithm �nds optimal Steiner trees in general
edge-weighted graphs.

worst-case running time: O(3kn + 2k(n log n + nk +m))

speedup by the use of lower bounds: 1-100, typically ∼ 10

running time dependance on |T | on a sparse random graph:

n = |V| m = |E| k = |T| time in s

100 000 500 000 7 5.1
100 000 500 000 8 8.1
100 000 500 000 9 22.3
100 000 500 000 10 61.7
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