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Shortest Path Problems

• Let G be a weighted graph.

• Let u and v be two vertices in G, and let P be a path 
in G from u to v.

• The length of path P, written L(P), is the sum of the 
weights of all the edges on path P.

• A shortest path from a vertex to another vertex is a 
path with the shortest length between the vertices.
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Dijkstra’s Shortest Path Algorithm

1. S :=

2. N:= V

3.  For all vertices, uV, ua, L(u):=

4. L(a):=0
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5. While zS do,

5.a  Let  vN be such that  
L(v)=min{L(u)|uN}

5.b  S:= S {v}

5.c  N:=N – {v}

Dijkstra’s Shortest 
Path Algorithm
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5.d  For all wN such that there is an edge  
from v to w

5.d.1 if L(v)+W[v,w] < L(w) then
L(w)=L(v)+W[v,w]

Dijkstra’s Shortest 
Path Algorithm
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S={a}
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S={a,v1}
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S={a, v1}
N= {v2,v3,v4,v5,v6,z}
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S={a, v1, v2}
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S={a, v1, v2}
N= {v3,v4,v5,v6,z}
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S={a, v1, v2}
N= {v3,v4,v5,v6,z}
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S={a,v1,v2}
N= {v3,v4,v5,v6,z}
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exercise

Use Dijkstra’s algorithm to find the length of a shortest path 
from a to z.
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Q: Given a weighted digraph, find the shortest path from S to T, using 
Djikstra Algorithm. 

Note: Weights are arbitrary numbers (i.e., not necessarily distances). 

exercise
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