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Need to Know Algorithms for Both A-Level and GCSE:	Hope This Helps
Binary Search: (GCSE & A-Level)
[bookmark: _GoBack]The Binary Search is an efficient algorithm for finding an item in a sorted list. To perform a Binary Search, start at the middle item in the list and repeatedly divide the list in half. (Divide and Conquer approach).
Simplified Explanation:
1. Start at the middle item in the list.
2. If the middle item is the one to be found, the search us complete.
3. If the item to found is lower than the middle item, discard all the items to the right.
4. If the item to be found is higher than the middle item, discard all items to the left.
5. [image: ]Repeat from step 2 until you have found the item or there are no more items in the list.
[image: ]Binary Search in Python:

	Advantages:
	Disadvantages:

	· Faster compared to a linear search
	· Has to be a sorted list

	· Consistent number of loops/operations to find the search term 
	



Big O Notation of Binary Search (A-Level):
	Best Case:
	Average Case:
	Worst Case:

	· Constant
	· Logarithmic
	· Logarithmic

	· O(1)
	· O(log n)
	· O(log n)


[image: ]
Recursive Binary Search: (A-Level)
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#Using Markers (Without Slicing)
et binary_search(arzay, searchterm):
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zight = len(arzay) - 1

while left <= rigne:

midpoint = (left + xight) // 2

if arraylmidpoinc] < searchterm

lefe = migpoine + 1
e1ze:

zight = midpoine - 1

zesuzn (arzaylmidpoint])
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#Using Slicing
def binary_searchlarray, searchterm):

while len(arzay) I= 1:
midpoint = len(azzay) // 2

it sesrchtemm < array(midpsinc

azzay = azzay(imidpeine]
1=

arzay = arzay [midpoins
retuzn array
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tRecursive:
det binary_search(array, searchverm):

if lenfarzay) = 1:
zecurn arzay[0] = searchterm
mid = len(arzay) // 2

it searchvemm < arzay(midl:
arzay = arzay [imid]
e1ze:
pe—

azzay(mia:

recurn binary_search(array, searchterm)




