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sort the edges by their weight
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Prim’s Algorithm

« O(E + V~2)

vector<int> G[n];
bool in mst[n] = {false
int dis[n] {INT MAX};
int par[n] {0}

}i

dis[0] = 0;

n-1 times:

find j such that in mst[]j] == false dis[j] 1is minimal
add (par[j]l, j) into MST
in mst[j] = true
Edn Gl31:
dis[E.to] = min(dis[E.to], E.weight)
dis[E.to] == E.weight:
par[E.to] = j
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n-1 times:

find j such that in mst[]j] == false dis[j] 1is minimal
add (par[j], j) into MST
in mst[j] = true
Edn Gl31:
dis[E.to] = min(dis[E.to], E.weight)
dis[E.to] == E.weight:
par[E.to] = j
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bool in mst[n] = {false
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n-1 times:
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BHI—1& min heap 7 (dis[i], i)
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find j such that in mst[]] dis[j] 1s minimal
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dis[j] 1s minimal

dis[E.to] = min(dis[E.to], E.weight)
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Shortest Path

Floyd-Warshall
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d{il[j]:1&%h 1 EEFS j HOxEEH
for k = 1..n
for 1 = 1..n
for j = 1..n
dli][3] = min(d[i][j], d[i][k]+d[k][F]);
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Incorrect implementations of the Floyd—Warshall
algorithm give correct solutions after three repeats
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Abstract

The Floyd-Warshall algorithm is a well-known algorithm for the all-pairs short-
est path problem that is simply implemented by triply nested loops. In this
study, we show that the incorrect implementations of the Floyd-Warshall algo-
rithm that misorder the triply nested loops give correct solutions if these are
repeated three times.

Keywords: graph algorithm: algorithm implementation; common mistake

1. Introduction

The Floyd-Warshall_algorithm is a well-known algorithm for the all-pairs
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Theorem 1. If we repeat IJK algorithm three times, it solves the all-pairs
shortest path problem. Conversely, there exists an instance that needs three
repeats to obtain a correct solution.

Theorem 2. If we repeat IK.J algorithm two times, it solves the all-pairs short-
est path problem. Conversely, there exrists an instance that needs two repeats to
obtain a correct solution.
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* priority queue(heap)!!
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for k = 1..n
for 1 = 1..n
for j = 1..n
dli][3] = min(d[i][j], d[i][k]+d[k][F]);
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