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Abstract—Starting from a proposition, Dijkstra’s shortest path algorithm is derived, its correctness is proved by an
invariant and induction. These steps demonstrate the beauty of math, encourage students’ interests to study math. We
furthermore implement the algorithm by using set and map in C++ library to show how math concepts can be used in

programming.
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map<Vertex, int> dijkstra(Graph &G, Vertex u0){
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S.insert(u0);
size_tn = G.size();
for (size t i=0;i<n;i++){
V.insert(i);
if (i!=u0)
Sbar.insert(i);
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map<Vertex,int> D;// WG FIoR &4 sARic
for (size t v=0;v<n;v++)
D[v] = G[u0][v];
while (S = V){
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S.insert(u);
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for (size t v=0;v<n;v++){
if (Sbar.find(v)!= Sbar.end()
&& Glu][v])
D[v] = min(D[v], D[u]+G[u][v]);
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}

return D;
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