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To describe Dijkstra’s algorithm, also known as the shortest path algorithm, an elementary understanding of graph theory is needed. A graph is a type of data structure, and each element of a graph is known as a vertex, or node [4]. Edges, or connections, are made between two separate nodes. These edges can be weighted, meaning a cost is assigned to that connection between two nodes.
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Figure 1: Example of weighted Graph [4]

Created by computer scientist Dr Edsger Dijkstra in 1959 [5], the algorithm aims to find the shortest path to each vertex in a graph from a starting, or source, vertex. As such, it is a Greedy algorithm as the best path is worked out locally, at each node [4]. For example, the most direct path may have a higher weight than multiple, smaller paths. For example, if A-B has a weight of 10, but A-C has a weight of 3 and C-B has a weight of 5, the most optimal path would take us through A-C-B with a total cost of 8. 

The algorithm works by making use of a few data structures. An array is created to store the distance values of each node in the graph, the source node being initially set to 0, and the rest of the nodes as unknown (implemented as infinity).  A queue or list containing all the vertices of the graph, which could be labelled as unvisited, and finally an initially empty set which the visited nodes will be added to. As each node is visited, it is removed from unvisited and added to the visited set, with the distance array being updated with the value [6]. This algorithm will run on the adjacent, or neighbour nodes of each visited vertex, and if a shorter distance value is found, it will be updated. Eventually, all nodes will be visited and distances from the source recorded.
A* is an extremely powerful algorithm, that expand on Dijkstra’s. Utilising the regular traversal methods, A* adds additional dimensions to the search, in the form of the expression: f(n)=g(n)+h(n) 
Where:
f(n) is the total estimated cost of the path to node n
g(n) is the running cost so far to reach node n
h(n) is the estimated cost from n to the target node[1]
By utilising a heuristic value, A* can navigate the best path to the target node, by selecting the next node to visit with the lowest estimated cost.
[image: A*PathFinding]
Figure 2: A* does not visit all nodes [2]

Dijkstra’s algorithm provides the shortest path to every node in the graph from the source node, in contrast A* uses estimations to find the shortest path to a target node. Dijkstra’s also does not consider the difference to the target node when deciding which path to take, and is based upon the smallest cumulative cost, whereas A* makes decisions by including heuristic costs in its decisions [2][3].
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