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[bookmark: _pyq5pbsqzoi8]

[bookmark: _fhtw2atm59j3]1. Introduction
This report will cover the use of arrays and linked lists. This report will discuss the advantages and disadvantages for both. This report will also evaluate searching through a set of data, this data being a binary search and a search through an array or linked list.

Lastly, this report will discuss the use of algorithms, how they can make searching through data fast, how they themselves can be improved and the problem that comes with searching through a lot of data.
[bookmark: _ie8fouw5rnrg]2. Arrays, linked lists and evaluation;
[bookmark: _14tqzca3ewup]2.1. Benefits and drawbacks to arrays and linked lists;
[bookmark: _168xqy9a3tx9]2.1.1. Arrays;
[bookmark: _rjbuvjjfeo0m]2.1.1.1. Overview;
What is an array? According to [2], within a computer code, variables are used to store data. An array is used within code to store single items of data. Think of it as such, instead of continually typing a variable name with something different on the end like a number, for example, username1, username2 -- you would append it to an array.
[bookmark: _9e1ouqyf7a53]2.1.1.2. Benefits;
According to [1], arrays can represent data using a single name (variable). This data is accessed via an “index” at the end of the name, usually in brackets with a number signifying the data to access. Some languages such as Lua start at one whereas almost all languages start at zero.

One of the main reasons Lua and other languages do this is to allow new coders easiness to understand. This is notable as [1] states that you can access any part of the array at any time randomly, as long as you provide a correct array index.

[1] continues and states that arrays can allow for other data structures such as but are not limited to: linked lists, stacks, queues and more; [1] lastly states that arrays in two dimensions can be used for matrices. 

[bookmark: _h0izf4e3smxj]

[bookmark: _vxncer2mu3q9]2.1.1.3. Drawbacks;
Within programming languages, arrays can be placed into two categories, fixed and dynamic. [4] states a fixed array is the size or length of an array at the time it is created or allocated, this cannot be changed whilst the programme is being run.
On the other hand, a dynamic array allows for the size to be edited whilst the programme is active, this extends to adding, editing and removing array indexes.

Languages that use fixed array size are but are not limited to: C#, C++ and Java; using fixed arrays can add problems and result in using alternatives -- this report will be talking more on C# arrays.

[3] states that as soon as an array is created within C#, the size cannot be edited, this reaffirms what [4] stated. [3] offers solutions such as creating a new array with the previous one appended on, creating more available slots or the potential of oversizing the array which wastes memory.

[3] states that you could never deleted or add elements to the middle of an array, all of these issues were overcome with the introduction of including a collection into a C# programme.
[bookmark: _hjo4gisw1mh1]

[bookmark: _h16kc8s10cb]2.2.1. Linked lists;
[bookmark: _9s2svphaeoww]2.2.1.1. Overview;
According to [5], a linked list is a linear data structure, elements of the linked list are using pointers to locate the memory. Essentially, a data field with a reference link to the next link.
[bookmark: _lnwqnv96cgk8]2.2.1.2. Benefits;
[6] states that a linked list allocates memory to a data structure whilst the program is running making it dynamic. [6] states that it can reduce access time, allows for insertion and deletion of a data structure and lastly allows for stacks and queues with linked lists.
[bookmark: _c11s5xu7ihts]2.2.1.3. Drawbacks
[6] states that linked lists tend to use more memory due to pointers, the linked list must be read from the beginning due to the sequential behaviour, nodes are stored contiguously increasing time required to access elements and lastly, singly linked lists are cumbersome due to memory being wasted when allocating space.

[bookmark: _k3y8wzy3hduh]2.2. Search one thousand records daily;
[bookmark: _r5wfb5d5d7uq]2.2.1. Should you use array or linked lists when adding new data?
This question this report is trying to answer is, should you use an array or linked list if you are creating new entries every day (one thousand records daily)?

Comparing the advantages for arrays and linked lists, this report has concluded that the best practice to use would be to use an array. This conclusion is due to the new entries this report has stated will be required to do. In the early days of C#, you were not able to make an array dynamic however, nowadays you can. Arrays can be one dimensional or multidimensional.

Another question was stated, should you use an array within a linked list? Ultimately, from what this report has gathered, linked lists are one dimensional and are not intended to be multidimensional -- this report found that arrays would be best so no, this report cannot endorse linked lists within arrays.
[bookmark: _k0t7n7rt20br]

[bookmark: _3hcixxlepxtq]2.3. Evaluate the probable performance of this data structure;
From question 2.2, we are trying to calculate 
[image: Chart]
The above graph shows the big o notation for the code that will search through the array or linked list from the above. If the entries every day maxes out to one thousand entries, the big o notation increases dramatically. The big o notation, written like O(n), means that the array can be executed a finite amount of times.
[bookmark: _ti1wxdv2j8lu]

[bookmark: _ak8k8cu0n5d1]2.4. Demonstrate how a binary search tree is constructed;
A tree is a data structure of nodes which have a root node (also known as a parent node), root nodes have zero or more children with the children nodes having zero or more children according to [7].
[7] states that a binary search tree (BST) adds some rules from the above, each node has a maximum of two nodes, the value of the left node is less than the current node which is less than the right node if any is present.

[7] states that the basic operations of a BST are the following: create, insert, search, delete, inorder, preorder and lastly postorder; when searching for a node, you always go from the root node down.

What is an unbalanced tree? An unbalanced tree is when you have data that is located more to one side of the tree. A tree may become unbalanced when inserting or deleting nodes. To rebalance a tree, you must apply a rotation to the side of the tree which is unbalanced, these rotations are called right or left rotations, then you target the node.
[image: ]

What happens if you have an unbalanced tree? Having an unbalanced tree and making the search extremely difficult, it can make understanding and managing the data difficult.
[image: ]
[bookmark: _rnrp0cg9ltwa]

[bookmark: _98b0zu95hla9]3. Algorithms;
[bookmark: _n3t5jdi5r136]3.1. What is an algorithm?
According to [8], “An algorithm is a set of instructions and rules that a computer needs to do to complete a task”, they are used to do a set of tasks or a way to solve a problem.
[bookmark: _x7zb6joqwi5g]3.2. Using Dijkstra’s Algorithm;
[bookmark: _45xg3ljoj6xa]3.2.1. Lowest cost;
This report will use Dijkstra’s algorithm to solve the below problem. This algorithm is known as a greedy algorithm as it always checks each vertex for their weight, if the weight is less than the current value, it will use it.
An example can, A is always zero. The algorithm will check the connected vertices, such as B and C -- B will be three and C will be four. The algorithm will pick B and will check B's vertex, E and F will be connected to this vertex, E will be weighted as six and F will be four. The algorithm will pick F because it will add the recent values (three from B and four from F becoming seven).
[image: ]
The diagram above demonstrates the path from Stamp to Camera. Using Dijkstra’s algorithm, we can make the fastest path. The numbers on the line represent the weight (cost) to that vertex.
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For a much clearer view, this is what the algorithm is doing. The purple icons are the chosen path, the red lines are considered approaches.
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	Vertex
	A
	B
	C
	D
	E
	F

	Start
	Parent
	null
	null
	null
	null
	null
	null

	
	Cost
	0
	∞
	∞
	∞
	∞
	∞

	1
	Parent
	null
	A
	A
	null
	null
	null

	
	Cost
	0
	3
	8
	∞
	∞
	∞

	2
	Parent
	null
	A
	B
	B
	null
	null

	
	Cost
	0
	3
	8
	4
	∞
	∞

	3
	Parent
	null
	A
	B
	B
	D
	null

	
	Cost
	0
	3
	8
	4
	3
	∞

	4
	Parent
	null
	A
	B
	B
	D
	E

	
	Cost
	0
	3
	8
	4
	3
	2

	5
	Parent
	null
	A
	B
	B
	D
	E

	
	Cost
	0
	3
	8
	4
	3
	2


[bookmark: _27g03l8iglm8]

[bookmark: _y16i7wcwlct0]3.2.2. Priority queue;

[image: ]

[bookmark: _szp9f778oe35]3.3. Minimax algorithm;
[bookmark: _nyy4g56eeo76]3.3.1. What is Minimax algorithm works;
Minimax is an algorithm. This algorithm calculates its next best move, the algorithm assumes that the opponent always picks the most successful outcome in the attempt to win, according to [8]. [8] states that the algorithm has three main rules: maximise, minimise and utility calculation; the algorithm calls maximise which calls minimise, minimise then calls maximise.


[bookmark: _7vomof5qe7wx]
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