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Class	23
WARSHALL’S ALGORITHM

FLOYD’S	ALGORITHM

Transitive	Closure	Problem
Transitive	closure	of	a	digraph:	an	arbitrarily	long	directed	path	
between	any	two	nodes.

Examples	uses:
o Spreadsheet:	User	makes	a	change	to	a	cell,	software	makes	

corresponding	changes	to	all	cells	depending	on	it.		
o Software	Engineering:	Model	data	flow	and	control	flow	

dependencies
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Definition	of	a	Transitive	Closure
The	transitive	closure	of	a	digraph with	n vertices	can	be	defined	
as	the	n x	n Boolean	matrix	T =	{tij}	in	which	the	element	in	the	ith
row	and	the	jth column	is	1,	if	there	exists	a	nontrivial	path	from	
the	ith vertex	to	the	jth vertex. Otherwise,	the	entry	is	0.

Warshall’s Algorithm	for	
computing	transitive	closure
Constructs	transitive	closure	T as	the	last	matrix	in	the	sequence	of	n-
by-n	matrices		R(0),	…	,	R(k),	…	,	R(n) where
◦ R(k)[i,j]	=	1	iff there	is	nontrivial	path	from	i to	j with	only	first	k	vertices	
allowed	as	intermediate	

Note	that	R(0)	=	A	(adjacency	matrix),	R(n)=	T		(transitive	closure)	
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Warshall’s Algorithm	for	
computing	transitive	closure

Warshall’s Algorithm	for	
computing	transitive	closure
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Warshall’s Algorithm	for	
computing	transitive	closure

Warshall’s Algorithm	for	
computing	transitive	closure
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Warshall’s Algorithm

Warshall’s Algorithm
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All-Pairs	Shortest-Paths	
Problem
In	a	weighted	digraph	or	undirected	graph,	find	the	length	of	the	shortest	path	
between	every	pair	of	vertices

Convenient	to	write	solution	as	a	matrix

Floyd’s	Algorithm
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Floyd’s	Algorithm

Floyd’s	Algorithm



1/20/23

8

Floyd’s	Algorithm

Floyd’s	Algorithm
D(k)[i,j]	=		min	{D(k-1)[i,j],		D(k-1)[i,k]		+	D(k-1)[k,j]}


