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Hr=0
dist(u,v,r — 1)
dist(u,r,r —1) + dist(r,v,r — 1)

} otherwise




KLEENEAPSP(V, E, w):
for all vertices u
for all vertices v
dist[u, v,0] « w(u—v)

forr—1toV
for all vertices u

else
dist[u,v,r] « dist[u,r,r — 1]

(o ™0

for all vertices
if dist{u, v < distlu,r,r —1]+dist[r,v,r —1]
dist[u, W, r | J— dist[u,v,r — 1]

t@vw@%(’.

UAV)

+dist[r,v,r —1]

FLOYDWARSHALL(V, E, w):
for all vertices u
for all vertices v
dist[u,v] « w(u—-v)

for all vertices r
for all vertices u
for all vertices v
if dist{u,v] > dist[u, r] + dist[r, v]

dist|u, v] « dist[u, r ]+ dist[r, v]
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Figure 10.1. Harris and Ross’s map of the Warsaw Pact rail network. (See Image Credits at the end of
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the book.) —
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Figure 10.1. Harris and Ross’s@the Warsaw Pact rail network. (See Image Credits at the end of
the book.)
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Proof: Choose your favorite flow f and your favorite cut (S, T'), and then follow
the bouncing inequalities: ﬁ@b

lﬂ @ [by definition] |
= af (v) (7 é; O [conservation constraint]
vegsS

= ZZf(v—w) — ZZf(u—w) [math, definition of J]

VES W VES U

= Z Zf(V%W) Z Zf(u—w)\/ [removing edges from S to S]
VES w¢S VES uégs —= s

= Z Z fv-w) — Z Zf(u—w) [definition of cut]
veS weT vES ueT -

< Z Z f(v-w) [because f (u—v) > 0]
veS weT

< Z Z c(v-w) [because f (v—w) < c(v—w)]
veS weT

=S, T|| [by definition]
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A flow f in a weighted graph G and the corresponding residual graph Gs.
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An augmenting path in G; with value F =5 and the augmented flow "
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