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If s»a—b—c—d—v and s»a—x—y—d—u are shortest paths,
then s—a—b—c—d—u is also a shortest path.
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There is no shortest path from s to t.
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RELAX(u—v):
dist(v) « dist(u) + w(u—v)
pred(v) «u




INITSSSP(s):
dist(s) < 0
pred(s) < NULL
for all vertices v # s
dist(v) « oo
pred(v) « NuLL

GENERICSSSP(s):
INITSSSP(s)
put s in the bag
while the bag is not empty
take u from the bag
for all edges u—v
if u—v is tense
RELAX(u—V)
put v in the bag
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Four phases of Dijkstra’s algorithm run on a graph with no negative edges.
At each phase, the shaded vertices are in the heap, and the bold vertex has just been scanned.
The bold edges describe the evolving shortest path tree.
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There is no shortest path from s to t.
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0 ifi=0andv=s
) oo ifi=0andv#s
dist;(v) = dist._1(v)
min o TS otherwise
mmE(dlstl-_l(u) +w(u-v))
u—ve
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SHIMBELSSSP(s)

INTTSSSP(s) 3
repeat V times: &"’V\gﬁ(\ CXV]/\ N
for every edge u—v

if u—v is tense
ReLAX(u—V)

for every edge u—v
if u—v is tense
return “Negative cycle!”
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SHIMBELDP(s) V\Qi?
dist[0,s] < 0O
for every vertex v # s
dist[0,v] « oo
forie—1toV—1
for every vertex v
dist[i,v] « dist[i —1, V]
for every edge u—v
if dist[i,v] > dist[i — 1,u] + w(u—-v)
dist[i,v] « dist[i — 1,u] + w(u—v)
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