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Pathfinding algorithms play an important role in computer science, particularly in applications involving navigation and artificial intelligence. This report explores some of the algorithms available, Dijkstra's Algorithm and the A* Algorithm highlighting their properties, advantages, and limitations.
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Dijkstra's Algorithm is a graph search algorithm, and it can be used when trying to establish the shortest path between nodes or points. It is widely recognized for being the most straight forward for doing so due to its efficiency and simplicity when dealing with non-negative edge weights. [1] The algorithm operates as follows:
1. Set a start node that and the algorithm will return the shortest path between all other nodes.
2. Calculate distance from each node to the start and save the value, then calculate the distance between a node and start if the distance is less the previous saved value, then a new minimum distance is used. 
3. Once the shortest path has been established, mark it as visited.
4. Repeat 2 and 3 until all nodes are visited. [2]

Advantages:
· Guarantees the shortest path for graphs with non-negative weights.
· Straightforward implementation and widely applicable. 
· Has a near linear space and time complexity. [3] 

Limitations:
· Can not handle negative edges.
· Takes up a lot of time during processing making it inefficient in certain cases. [4]
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The A* Algorithm is an adaptation of Dijkstra's Algorithm finds the shortest path between nodes in weight graphs. It uses heuristics to perform more efficiently [5]
Advantages:
· Heuristic-driven search reduces unnecessary exploration as the search is directed 
· Admissible heuristics guarantee finding the shortest path if a solution exists.
Limitations:
· Can use a lot of memory especially when using large or complex examples. 
· Requires a well-designed heuristic if not designed well then, the algorithm may be misguided and take a long time. [6]
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Dijkstra's Algorithm and the A* Algorithm are both great tools for pathfinding and graph traversal and they both offer advantages and disadvantages. Dijkstra's Algorithm is known for its simplicity and guaranteed accuracy in finding the shortest path in graphs with non-negative weights. On the other hand, the A* Algorithm builds on Dijkstra's and incorporates heuristics to optimise search processes to improve efficiency by reducing unnecessary exploration. While Dijkstra’s Algorithm is well known, established and dependable, A* offers a more targeted approach to pathfinding and is a powerful and versatile algorithm making it better suited and often invaluable for the likes of game development, AI, and navigation systems where high efficiency is sought.
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