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[bookmark: _Toc101880184]Dijkstra's and A* Algorithm and Comparison Between the Two
With Dijkstra's Algorithm, users can find the shortest path between nodes in a graph. Specifically, users can locate the shortest path from a node referred to as the "source node" to all other nodes in the graph, producing a shortest-path tree. The algorithm was formed and published in 1959 by Dr. Edsger W. Dijkstra, who was a Dutch computer scientist and software engineer [1]. He published a three-page article titled "A note on two problems in connexion with graphs" where his new algorithm was explained. Dijkstra’s Algorithm is relatively simple users start at the node that they choose i.e. The source node and examine the graph to find the shortest path between that node and all the other nodes in the graph. The algorithm keeps track of the currently recognised shortest distance from each node to the source node and updates these values if it discovers a shorter path. When the algorithm has located the shortest path between the source node and another node, that node is then marked as "visited" and then added to the path. The process keeps going until all the nodes in the graph have been added to the path. This way, users have a path that connects the source node to all other nodes following the shortest path possible to reach each node. This Algorithm can only work with graphs that have positive weights. This is because, during the process, the weights of the edges must be added to locate the shortest path. If there is a negative weight in the graph, then the algorithm will not work correctly. Once a node has been marked as "visited", the current path to the node is marked as the shortest path to reach the node. And negative weights can change this if the total weight can be decremented after this step has occurred.

Like Dijkstra’s algorithm, A* is another commonly used algorithm to find the shortest path between nodes. However, A* is more popular than Dijkstra’s as it is considered flexible and can be implemented in a wide range of contexts. As educative.io says the algorithm is commonly used in maps and is used to calculate the shortest distance between the source (initial state) and the destination (final state)[2]. A* is considered better than Dijkstra’s because it combines the pieces of information that Dijkstra’s Algorithm uses and information that Greedy Best-First Search uses. Typically, when talking about A*, g(n) represents the cost of the path from the starting point to any vertex n, while h(n) represents the heuristic estimated cost from vertex n to the goal. 5 years after Dr. Edsger W. Dijkstra invented his algorithm, Nils Nilsson designed a heuristic-based method to increase the search rate of Dijkstra’s algorithm. This algorithm was named A1. In 1967 a man named Bertram Raphael made great improvements on the new algorithm but was unsuccessful to show optimality. This algorithm was called A2. Finally, in 1968 another man named Peter E. Hart presented a case that demonstrated that A2 was optimal when using a consistent heuristic with merely insignificant alterations. His evidence of the algorithm also involved a segment that revealed that the new A2 algorithm was the best algorithm possible given the conditions. He, therefore, named the algorithm A*.

[bookmark: _Hlk96945243]To compare A* algorithm is like Dijkstra’s and the only difference is that A* attempts to search for a better path by using a heuristic function, which gives precedence to nodes that are to be theoretically better than others whereas Dijkstra's just looks at all probable ways. However, this means that A* would be the better choice in finding the shortest path as it can theoretically perform the calculation quicker than Dijkstra’s can as due to the heuristic value counted in the calculation, A* scans the area only in the direction of the destination, while Dijkstra expands out equally in every direction and explores a vast area before finding the target which results in making it slower than A*. However, the report must take into account the fact that A* will only perform better if the correct heuristic is used. If the heuristic value is chosen incorrectly, it could negatively impact the algorithm's performance. By choosing too low a heuristic, the shortest path may take longer than Dijkstra's, meaning it may not be better than it.

[bookmark: _Toc101880185]Reflection on the Developing Process of the Implementation
For this section of the assignment, the report was tasked with writing and testing a simple pathfinding algorithm to navigate a maze with as few wall hits as possible.  
To begin the report first assessed the code already in place for generating the maze and for manually navigating it to get a sense of how the code works. To get a sense of how the code scores players the report decided to try manually navigating the maze using the case 1 section of the base code. As seen in the image below, the report completed the maze using 44 moves and no wall hits.
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Fig 1. Manuel attempt

Once the report did a run manually through the maze it started on the implementation of the algorithm to begin the report created variables to store values for the navigator.
[image: ]
Fig 2. Variables.

Next the report created a while loop that checks if the maze was completed and if so it would print the result and if not completed it would continue moving.
[image: ]
Fig 3. While loop for checking if maze complete.

To navigate through the maze the report created an if statement that uses the random function seen in fig 2 to move the player left (0), right (1) and up (2) and checks for a wall before moving to ensure the wall hit counter never increases.
[image: ]
Fig 4. Code that moves player left, right and up.
To ensure that the player reaches the target the report added a function that looks for the target using the similar process as moving a player but rather than look for a wall it looks for the target.
[image: ]
Fig 5. Code that checks location of Target and moves player to it.

Once the report finished implementing the solution it tested the code to evaluate the performance of the navigation process. Below is a screenshot of the results. 
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Fig 6. Results of automatic mode.

In conclusion the report found this assignment particularly difficult as the report was expected to write code on top of an existing piece of code which was trouble some as the report could not change any aspect of the existing code. However, the report managed to complete the maze with its implementation. To improve the report would have tried to implement a less crude approach to ensure that the maze was completed with less Grid access and moves ands the implementation used more moves and accesses than the reports manual attempt. The report would also implement code to use the benchmarking function.
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