
What class grows proportionally to the size of the problem?1.

What's the fastest-running class of algorithms?2.

What's an example of a quadratic algorithm? 3.

Which class of algorithms is the slowest-running?4.

What class do the fastest sorting algorithms fall into? 5.

Review classes of algorithms and big-O

4.1 mergesort and quicksort
Tuesday, September 20, 2022
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return // you're all done! that array is definitely sorted
if size < 2:

copy the first half of the array into a new array B
copy the second half of the array into a new array C
mergeSort(B,size/2)
mergeSort(C,size/2)

merge(B,size/2,C,size/2, array)
// helper function "merge" takes two arrays and puts them
// back in sorted order in the original array.

mergeSort(array, size):

i=0, j=0, k=0 // indices for A, B, and C, respectively
while i<sizeA and j<sizeB:

merge(A, sizeA, B, sizeB, C):
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i=0, j=0, k=0 // indices for A, B, and C, respectively

C[k++] = A[i++] // this uses the values k and i, then increments each of them
if A[i] ≤B[j]:

C[k++] = B[j++]
else

while i<sizeA and j<sizeB:

C[k++] = A[i++]
while i<sizeA: // to handle the leftover items if they are in A

C[k++] = B[j++] 
while j<sizeB: // ditto

merge(A, sizeA, B, sizeB, C):
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return // region to sort is ≤1 element, so it's definitely sorted!
if j ≤ i:

k = partition(array, i, j)
quicksort(array, i, k-1) 
quicksort(array, k+1, j)

quickSort(array, i, j): // sorts the array[i,...,j]

partition(array, left, right): 
// rearranges array[left,...,right] using a pivot element

pivot = right
right --

left++
if array[left] ≤ array[pivot]:

right--
else if array[right] ≥ array[pivot]:

swap(array,left,right)
else:

do:

while (left ≤ right)

// should return the index where pivot element ends up
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right--
else if array[right] ≥ array[pivot]:

swap(array,left,right)
else:

while (left ≤ right)
swap(array,left,pivot) // put the pivot element into its place
return left
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