	Sorting

	
	Selection
	Insertion
	Merge
	Quick

	Best
	O(n2)
	O(n)
	O(nlogn)
	O(nlogn)

	Expected
	O(n2)
	O(n2)
	O(nlogn)
	O(nlogn)

	Worst
	O(n2)
	O(n2)
	O(nlogn)
	O(n2)

	Notes:
	
	Works well on already sorted lists
	Stable sort
	Unstable sort


	Runtimes: Arrays vs. Lists

	
	Arrays
	Lists

	Extract/Get
	O(1)
	O(n) usually

	Find/Search
	O(n)/O(logn) for BST
	O(n)

	Add/Insert
	O(1)/O(n) when doubling
	O(1)/O(n) at a specific location

	Delete/Remove
	O(1)
	Same as search

	Good:
	Very fast
	Depends highly on implementation

	Bad:
	No Dynamic Space
	


	Dictionaries: (keys and values)

	
	Array
	List/Unbalanced BST
	Balanced BST
	HashTable

	
	Unsorted:
	Sorted:
	
	Exp:
	Worst:
	Exp:
	Worst:

	Insert
	O(1)
	O(n)
	O(n)
	O(h)
	O(logn)
	O(1)
	O(n)

	Update
	O(n)
	O(logn)
	O(n)
	O(h)
	O(logn)
	O(1)
	O(n)

	Find
	O(n)
	O(logn)
	O(n)
	O(h)
	O(logn)
	O(1)
	O(n)

	Remove
	O(n)
	O(n)
	O(n)
	O(h)
	O(logn)
	O(1)
	O(n)

	Notes:
	
	
	*h=height of tree*

Can perform other operations with a BST
	Actual runtimes are usually expected.  Depends on the hashing function and table doubling


	Priority Queues: max out 1st 

	
	Unordered List
	Ordered List
	Unordered Array
	Ordered Array
	BST expected
	Balanced BST worst 

	insert
	O(1)
	O(n)
	O(1)
	O(n)
	O(logn)
	O(logn)

	removeMax
	O(n)
	O(1)
	O(n)
	O(1)
	O(logn)
	O(logn)


	Heaps: (using tree)

	getMax/getMin
	O(logn)/O(n) worst case

	buildHeap (add w/ bubble down)
	O(n)

	heapSort
	O(nlogn)

	Stacks: LIFO

	  
	Linked(Vector, List…)
	Array

	Push/Pop
	O(1)
	O(1)/O(n) when doubling

	Notes:
	Linked head is the top of the stack
	Likely wastes space


	Queues: FIFO

	
	Linked
	Arrays

	Put/Get
	O(1) 
	O(1)/O(n) when doubling

	Notes:
	with head and tail pointers
	with circular array
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