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Arrays:
Arrays are quicker than linked lists due to the ability to directly refer to a specific data entry by use of an address ID, and as such, have a lower complexity time of O(1). Arrays are also stored in stack memory, meaning it will not get fragmented inside memory storage. However, the size of array is set at its creation during compiling, and as such cannot be added upon once the storage is filled. Also, insertion and deletion processes take longer to complete in comparison to Linked Lists. [1]

Linked Lists: 
Linked lists do not have a set size and increase in memory size as the space is needed. This means that the list can be as big as the memory can hold, although this can cause the memory to become fragmented across the memory, which can lead to data access becoming slower due to having to find the data within the memory. Linked Lists have the slower complexity time of O(n), making them slower than arrays in most scenarios. [1]
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To record a collection of thousands of names, with entries being made daily, a link list would be more ideal to use. The reasons for this are that the size of a linked list is not permanently defined at its creation and is expanded in size as the space is needed, meaning adding names to the system will be doable without any concern for completely filling up the available index slots. It will also be quicker to insert and remove names from a linked list, due to the process being faster than an array. This is crucial as the system will be adding a large quantity of names daily. [1]
When it comes to analysing the performance of the data structure, it will be difficult to determine a fully accurate figure. The system will have some level of efficiency due to the possibility of search by the first letter of the name, which would allow the system to cut out 25 of the 26 linked list in the hybrid array and only search one of them, however the population of each list will highly differ. For example, A is an incredibly popular first letter for names in both males and females and will likely contain more entries than a letter like X, which is likely to not have many entries at all. This is likely to cause issues as there is the high possibility of some arrays have very little or no entries in them, while others may contain hundreds of name entries, which would decrease the efficiency of the system and almost make it pointless dividing the lists by first letter. This will also most likely cause data fragmentation to occur quicker in the system due to some lists filling up their initial allotted data space quicker than others. [1]
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It is important to maintain a balanced the binary tree because having a skewed binary will affect the efficiency of the search and in some cases make the search extremely long. For example, in the case above, if a user were searching for the value of 45, despite it being only 1 branch off of the root node, the search algorithm would have to scan the entire if the search went from lowest value to highest value, as every other value of the table is on the lower end value of the root node. [2]
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Reference:
A: Stamp	B: Book	C: Toy Boat	D: Ship’s bell	 E: Scooter	F: Camera


	
	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
	Null
	B
	Null
	Null

	
	Cost
	0
	3
	∞
	4
	∞
	∞

	3
	Parent
	Null
	A
	Null
	B
	D
	Null

	
	Cost
	0
	3
	∞
	4
	3
	∞

	4
	Parent
	Null
	A
	Null
	B
	D
	E

	
	Cost
	0
	3
	∞
	4
	3
	2
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Minimaxing is a process used commonly in 2-player games in which one player will aim to obtain the lowest possible score in a game and the other obtains the highest possible score. It is used in game theory to, under the assumption that the opponent is playing optimally, strategize the best move to make. [3]
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