Shortest path.
This network shows the tramping tracks in a regional park in Northland. The weights of the edges are the times in hours that it will take to tramp each track. These times are written on the DOC signposts at track junctions. Ahere is planning a tramp from A to G and wants to do the tramp in the shortest time. What tracks should she take?
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This network is relatively simple and it is not difficult to find the shortest path by trial and error. If you want to show your thinking as you solve this problem then an algoritm is useful. Another advantage of using an algorithm is that it can be written as a computer programme to solve more complicated problems. For example airlines use an algorithm to solve problems like this when planning their schedules for international flights.
Dijkstra’s Algorithm

· Label the start vertex with the label 1

· Assign temporary labels to each of the vertices that can be reached directly from the start.

· Choose the vertex with the smallest temporary label and make it permanent. Label this vertex 2.

· Assign temporary labels to all the vertices that can be reached from the vertex you have just made permanent. This label will be the sum of the permament label and the distance to the new vertex. If a temporsry label exists only replace it if the new temporary label is smaller.’
· Choose the vertex with the smallest temporary label and make it permanent. Label this vertex.

· Repeat until the finishing vertex has a permament label.

· To find the shortest path trace back from the finishing vertex to the starting vertex and write down the route forwards. Find its length.
	First we label the start A 1 with a permanent label of 0.
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	Next we give temporary labels to B(4), C(3) and D(7) which can be reached directly from A.C has the smaller temporary label so we make it permanent vertex 2.
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	Next we give temporary labels to D(3+3=6) and E(3+5=8) as they can be reached directly from C. B is now the vertex with the smallest temporary label, 4. It is becomes the third vertex with a permanent label of 4
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	D (4+1 = 5) and F(4+4=8) can be reached from B.

D (5) has the smallest temporary label so become permanent.
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	E (5+2=7) and G(5+7=12) can be reached from D. E (7) has the smallest temporary label and so is made permanent.
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	G (7+2=9) can be reached from E. F(8) has the smallest temporary label so is made permanent.
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	We can reach G (8+4=12) from F. G(9) has the smallest temporary label so we make it permament.
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	We have now permamently labelled our destination G so we can stop. It has a permament label of 9 so the mimimum time Ahere can take to tramp from A to G is 9 hours. The route is ABDEG.


