Transitive closure:
warshall’s
Algorithm




consider a directed graph G=(V,E), where V is the set
of vertices and E is the set of edges. The transitive
closure of G is a graph G+ = (V,E+) such that for
all v,w in V there is an edge (v,w) in E+ if and only if
there is a non-null path from vtow in G




warsiidiil's aIgOI'I'IZI'Im: ransitive
closure

« Computes the transitive closure of a relation
* (Alternatively: all paths in a directed graph)

« Example of transitive closure:
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Warshall’s algorithm

- Main idea: a path exists between two vertices i, j, iff
there is an edge from i to j: or

there is a path from i to j going through intermediate
vertices which are drawn from set {verFtex 1}; or

there is a path from i to j going through intermediate
vertices which are drawn from set {vertex 1, 2}; or




Warshall’s algorithm

- Main idea: a path exists between two vertices i, j, iff
there is a path from i to j going through intermediate
vertices which are drawn from set {vertex 1, 2, ... k=1}: oF

there is a path from i to j going through intermediate
vertices which are drawn from set {vertex 1, 2, ... k}; or

there is a path from i to j going through any of the other
vertices




Warshall’s algorithm

tily fis from i to |
Jr,gwr from V2 Pii={pl, pZ,

.\a
)
.=
;\s




Warshall’s algorithm

, then p is also @ path from i to j with all
i =D kel




Warshall’s algorithm
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vath from 1 to x with all intermediate vertices in

then we breax down p into p, and p, where
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Warshall’s algorithm

* In the k'" stage determine if a path exists between two vertices
f, j using just vertices among 1, ..., k

R&I[ij] (path using just 1, ..., k-1
R®Jij] oF
(R&-D[ik] and R®V[kj]) (path from i to k
and from k to j
................................. ’Q using just 1, ..., k-]
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Warshall’s algorithm
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