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Dijkstra’s Algorithm and the A* Algorithm

Dijkstra’s Algorithm

Dijkstra’s algorithm is used to find a shortest path tree from a single source node by creating a set of
nodes that will have a minimum distance from the source. The tree consists of nodes connected by
weighted paths that are assigned values dictating the length of the path. Variables must be
initialised, the distance will need to be initialised to allow for each possible distance from the source
to be calculated, a queue of nodes must be initialised at the start in order to allow a new set of
nodes to be input, an empty set to indicate which nodes have been visited by the algorithm. The
algorithm will look at the node with the lowest weight adjacent to the current node the algorithm is
on and proceed doing this each with node and will be added to the “visited” set, if this distance is
shorter than the one already stored it will be updated to the new shortest distance this will repeat
until all nodes have been visited and we are left with the shortest possible distance between the
source and the end node. [1]

A* Algorithm

The A* algorithm is used to approximate the shortest paths in real-life situations where there are
obstacles on the way to the destination that must be avoided. To explain how the A* algorithm
works image a grid with two point a start and a target and our goal is to reach the target (if possible)
in the fewest number of moves. The A* algorithm picks the node according to the sum of the
movement cost to move to that tile and the estimated movement cost to get from that square to
the target at each step. Approximating or calculating the distance between the current tile and the
target is known as heuristics, we can either calculate the exact value or approximate the value which
is considerably quicker. Calculating the exact distance can be done before running the A* algorithm
and works well when there are no obstacles. There are three main ways to approximate the distance
the Manhattan distance which only allows for up, down, left and right movement, diagonal distance
allows for movement in any direction like the king piece in chess and Euclidean distance which is the
‘as the crow flies’ distance not actual moving square to square instead calculating the smallest
possible physical distance between the start and the target. [2]

Comparison

Both algorithms are designed to find the shortest path between points however have different
applications and uses. The A* algorithm is better in real world scenarios and when there is not a
clear-cut path and obstacles are in the way and thanks to heuristics it allows for the A* algorithm to
execute faster than Dijkstra. A* allows for an infinite sized graph provided that the edges are
positive however Dijkstra must have a defined size however allows for non-negative edge costs.




My solution

I had a lot of trouble thinking of a solution to this problem considering in reality it’s a fairly simple
solution | have come up with.

The solution essentially looks at all the spaces around the players icon and then moves dependant
on which space is free | have ordered the if statements in order of the most important direction of
travel as the player always starts in the bottom left and the target is always in the top right the most
important state of travel is up followed by right hence those are the first two then left to track back
to look for a way up. | created another array that tracks where the player has been in order to stop
the player moving back and forward on the same tile over and over and getting stuck. The if
statements always track where the player is in order to search for the best viable move. The player
will always reach the target and will never hit a wall however | could not get the game to end when |
reached the target, and | could not find a solution to this having tried multiple different options. The
print grid function is there for testing purposes, and | have deleted that on the uploaded copy. This is
by no means the most efficient possible solution but it finds the target in a reasonable amount of
moves | tried to get my head round a way to implement the A* algorithm as it is perfect for this
problem but | struggled to understand how to go about putting it into code.
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