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Example: Find the shortest path between vertices 0 and 9 using Dijkstra's algorithm
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We create sets: S (elements processed by the algorithm) and Q (unprocessed elements). Initially, set S is

empty, and all elements are in set Q. We build a table in which, in each row, we place: the cost 𝑑 𝑢 of

moving between the starting vertex and a given vertex 𝑢, and in the second row, the number of the

predecessor vertex 𝑝 𝑢 .The first table: enter the cost in the starting vertex as 0, and for the other

vertices, for now, +∞.

The operations for vertex 0 entering S:

Vertex 0 enters set S because its cost is the lowest. Its neighbors are v1 and 

v2. We check whether the current cost of moving to a given vertex is higher 

than the cost for the currently analyzed path to that vertex:

The calculated costs are lower, so we enter them into the table. The lowest cost occurs for vertex 

v1, so we introduce it to set S.

YES

YES
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The calculated costs are lower, so we enter them into the table. The lowest cost occurs for vertex v1, so 

we introduce it to set S.

The neighbors of vertex v1 are v3 and v4 – we check the cost for these vertices:

We enter the new costs and predecessors into the table:

YES

YES
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Vertex w3 can be added to set S, because its cost is the lowest possible (there is no shorter path to w3).

The neighbors of w3 are w4 and w5 – check the cost for these vertices:

We enter the new costs into the table:

YES

YES
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We enter the new costs into the table.

The next lowest cost is for vertex w2 – we move it to set S and check the time to reach its neighbor. The 

only neighbor of w2 is w4.

Check the neighbor:

New table:

YES
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New table:

We move w4 to set S (its cost is as low as possible – we've checked all possible options). Its only 

neighbor is w5:

We check the condition for w5:

New table:

YES
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New table:

We may add w5 to set S, because we've checked all possible options to reach it. w5 has 

three neighbors: w6, w7, and w8.

Check the respective conditions:

New table:

YES

YES

YES
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New table:

The lowest cost occurs for w7; we move it to set S.

We check its neighbor: w9.

New table:

YES
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New table:

Next, the lowest cost is at w8. We move it to set S and check the condition:

NO

NO

leave it (the value for w9 is 22)

leave it (the value for w9 is 18)

The table now looks as follows:

Similarly, check the condition for w6:
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w6 and w9 are moved to set S. Thus, we have processed all 

vertices with the algorithm and set Q is empty.

To find the solution, we trace back from the end, looking at the 

predecessors in the table.

or
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We search for the solution from the end – looking at the 

predecessors in the table.

or

To summarize, the shortest path occurs along the vertices:

0-2-4-5-7-9

or

0-2-4-5-6-9

The cost for both paths is 18.
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2.Find the shortest path connecting events 1 and 7 in a directed graph defined by the table, documenting the 
subsequent steps of Dijkstra's algorithm. Draw the graph and the path found.

Activity Cost

1-2 3

1-3 6

2-4 2

2-5 5

3-6 7

4-5 3

4-6 1

5-7 6

6-7 4
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