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Prims Algorithm 

This algorithm results in a 
Minimum Spanning Tree (MST)   i.e. 
a minimum weight connected 
graph with no cycles. 
 

https://youtu.be/cplfcGZmX7I 
 

Method 

 

1. Create an empty list (visited Nodes) to keep track of the Nodes we 
have touched. 
 

2. Pick an arbitrary Node, say A 
 

3. Add A to the visited list. Now look at all Nodes reachable from A. 
Prim is a greedy algorithm, which means it will select the smallest 
edge from A  that connects to an unvisited Node, say B 
 

4. Add ‘B  to the visited list 
 

5. Now look at all the nodes reachable from A and B, select the 
smallest edge that connects to an unvisited Node. 
 

6. Continue in this manner each time selecting the smallest edge 
connecting to an unvisited Node. 

 

7. If both vertices are already in the MST, then do not pick it – this will 
prevent cycles. 

 

8. When all the Nodes have been visited, we can re-draw the Nodes 
and the edges that we selected – they should have no cycles visible.  

 

9. If the edge weights are distinct the minimum spanning tree is 
unique. If we add up the weights of each of the edges selected we 
will get the total edge weight of the minimum spanning tree. 

 

https://youtu.be/cplfcGZmX7I
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PROBLEM 1 - PRIM 

Laying cable is expensive. If we take the cost as €10,000 per kilometre. Due to planned 

engineering works it will not be possible to lay cable between Sybil Hill and Colberts GAA. 

Q. Calculate the shortest length of cable so that all the areas are connected. 

The numbers given in the diagram represent the number of kilometres between 
each area. 

 

 

 

 

 

 

 

 

 

 

 

Answer: 
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PROBLEM 2 - PRIM 

Use PRIM’S algorithm to calculate the weight of the minimum spanning 
tree for the following network. 

 

 

 

 

 

 

 

 

 

 

Answer: 
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KRUSKAL’S ALGORITHM 

This algorithm results in a Minimum Spanning Tree (MST) i.e. a minimum 
weight connected graph with no cycles.   

 

 

 

Method 

 

1. Pick the smallest edge. 
 

2. Repeatedly look for smallest edge that does not create a cycle. If both 
vertices are already in the MST, then do not pick it – this will prevent 
cycles. 

 

3. Keep adding edges until all nodes have been selected AND are in the 
same tree. 
 

4. When all the Nodes have been selected and are in the same tree, we 
can re-draw the Nodes and the edges that we selected – they should 
have no cycles visible.  

 

5. If the edge weights are distinct the minimum spanning tree is unique. 
If we add up the weights of each of the edges selected we will get the 
total edge weight of the minimum spanning tree. 
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PROBLEM 3 - KRUSKAL 

Construct the minimum spanning tree for this diagram. 

 

Answer: 
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PROBLEM 4 - KRUSKAL 

Use KRUSKAL’S algorithm to calculate the weight of the minimum 
spanning tree for the following network. 

 

 

 

 

 

 

 

 

 

Answer: 
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Dijkstra’s Algorithm  

Dijkstra's algorithm (or Dijkstra's Shortest Path First algorithm, 

SPF algorithm) is an algorithm for finding the shortest paths 

between nodes in a graph.  It could for example be used to find the 

shortest, cheapest or quickest route between nodes. It was 

conceived by computer scientist Edsger W. Dijkstra in 1956 and 

published three years later. 

 

Logistics Problem 

A freight company has an 8 hour window to transport 15 containers from their depot to the 

local docks before the ship sails.  Details of possible routes from the DEPOT to the Dock are 

shown in figure 2, including the time taken to travel between the various nodes.      

Q.  Calculate the quickest route for the trucks to travel between the DEPOT & DOCKS and 

determine how many trucks will be required by the company to ensure all 15 containers are 

on the ship before it leaves the port? It takes 30 mins to load and 30 mins to unload the 

trucks.  You may assume that the return journey from the Docks takes the same time as the 

outward journey.  

  

 

Figure 1 

 

  

Edsger W. Dijkstra 
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Instructions for using the Dijkstra’s Algorithm with the Excel 

Spreadsheet 

1. Open the Excel Spreadsheet “Dijkstras Algorithm Transport Logistics 1A” 

2. Save the spreadsheet with a new name to use it again to solve other problems. 

3. The various Nodes have already been added to the spreadsheet for you. 

4. The Depot has been selected as the starting node. 

5. There is no Previous Node therefore you can also add Depot to this column. 

6. With no Previous Nodes yet selected you can change ∞ to zero in both the Mins 1 & 

Mins 2 columns. 

7. As no further changes will occur to this node, change the text & node colour to help 

you identify nodes that are locked (will not change). 

8. Add 1 to the Order column. 

9. Identify the nodes linked to the Depot node. (Forecourt, Garda, Library) 

10. Add Depot as the Previous Node for all 3 linked nodes. 

11. 0 will be added to the Mins 1 column for all 3 linked nodes.  The Value included in 

the Total column for the locked Depot. 

12. In the Mins 2 column for all 3 nodes include the time from the nodes back to the 

Depot node. 

13. Check all the nodes included, but not currently locked and select the node with the 

lowest total value (Garda Station) 

14. Lock this node as this is the shortest distance to it & it will not change.   

15. Add 2 in the order column.  Change the text colour & node label colour. 

16. Identify the links from the Garda Station to the next series of nodes (Hospital, Train 

Station). 

17. The Previous Node will be the Garda Station. 

18. The Total column will give you the time taken to reach the Garda Station (8).  Include 

this in the Mins 1 column for both the Hospital and Train Station nodes.  

19.  In the Mins 2 column include the time taken from the Garda Station to the Hospital 

and Train Station nodes (14,12). 

20. Again check all nodes added, but not currently locked and select the node with the 

lowest total value. 

21. Add 3 in the Order column.  Change the text & label colour. 

22. Continue in a similar manner by selecting the paths from the last locked node and 

then selecting the lowest unlocked node. 

23. If more than one node have the same low value, you can select either path, but the 

usual option is to select the path nearest the top of the list.   

24. You can stop when the path to the Docks becomes locked as this is the quickest 

route.  
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Order Previous Node Mins 1 Node Mins 2 Total 

   Depot   

   Garage Forecourt   

   Garda Station   

   Library   

   School   

   Traditional Pub   

   Hotel   

   Train Station   

   Shopping Centre   

   Fire Station   

   Church   

   Hospital   

   Airport   

   Docks   

Applied Maths 

Dijkstra’s Algorithm 

Transport Logistics – Worksheet 1 

A freight company has an 8 hour window to 

transport 15 containers from their depot to the 

local docks before the ship sails.  Details of possible 

routes from the DEPOT to the Dock are shown in 

figure 2, including the time taken to travel between 

the various nodes.      

Q.  Calculate the quickest route for the trucks to 

travel between the DEPOT & DOCKS and determine 

how many trucks will be required by the company 

to ensure all 15 containers are on the ship before it 

leaves the port? It takes 30 mins to load and 30 

mins to unload the trucks.  Assume the return 

journey takes the same time to complete as the 

outward journey. 
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Order Previous Node Mins 1 Node Mins 2 Total 

   Killarney   

   Kanturk   

   Macroom   

   Bandon   

   Mallow   

   Cork   

   Mitchelstown   

   Fermoy   

   Midleton   

   Villierstown   

Q.  The graph on page 12 indicates potential routes from Killarney in County Kerry to the village of Villierstown in County 

Waterford.  At the moment major roadworks between Cork & Mallow means the road is open to southern traffic only, with 

lengthy diversions and delays in place for traffic heading north.  Using Dijkstra’s Algorithm find the shortest route from 

Killarney to Villierstown and determine the distance involved. Distances are in Km’s. Did the roadworks between Cork & 

Mallow affect your answer (explain why)?   

Applied Maths 

Dijkstra’s Algorithm 

Shortest Journey 

Worksheet 2 
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Worksheet 2 Graph 

 

Killarney 

Kanturk 

Macroo

m 

Bandon 

Mallow 

Cork 

Fermoy 

Midleton 

Mitchelstow

n 

Villierstow

n 

  75 

  50 

  45 

  40 

  35 

  30 

  40 

  45 

  20 

  35 

  30 

  35 

  35 

  25 

  30 

  20 

  45 

  45 

  40 


