4.1 mergesort and quicksort

Tuesday, September 20, 2022
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mergeSort(array, size):
if size < 2: ‘BASC (k$¢
return // you're all done! that array is definitely sorted
copy the first half of the array into a new array B
copy the second half of the array into a new array C Ji*le
mergeSort(B,size/2)
mergeSort(C,size/2)

merge(B,size/2,C,size/2, array) M"/

// helper function "merge" takes two arrays and puts them
// backin sorted order in the original array.

“"‘3\‘
merge(A, sizeA, B, sizeB, C): A Mé ‘b m Sﬂx(‘ W) C. b\.ﬁ %\'b‘ L’ 3
i=0, j=0, k=0 // indices forA B, and C, respectively \ /\'v ‘:W A (- ‘B S &‘.M
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merge(A, sizeA, B, sizeB, C): // A Mé ‘b o s‘x“ ] C. »\.$ ﬁ\‘b‘ L, 3
i=0, j=0, k=0 // indices for A, B, and C, respectively : /\'v $W A G ‘B 1 S &‘,M

while i<sizeA and j<sizeB:
if Ali] <B[j]: A

C[k++] = A[i++] // this uses the values k and i, then increments each of them I
else — )
Clk++] = B[j++] c e
while i<sizeA: // to handle the leftover items if they are in A VV
Clk++] = A[i++]

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

¢ xomple mvnxt(A»‘(,b,"l,C>
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quickSort(array, i, j): // sorts the arrayli,...,j]
ifj<i:
return // region to sort is <1 element, so it's definitely sorted!
k = partition(array, i, ) &= A\'V“ e
quicksort(array, i, k-1)

quicksort(array, k+1, j) S Cﬂv“'f
i oht). c
partition(array, left, right): )
// rearranges array/[left,...,right] using a pivot element lAm 4 kc'cp ‘V\WMW“) ‘W

// should return the index where pivot element ends up

pivot = right M dm 2 l? (n;jh‘l' )

right --

do:
X if array[left] < array[pivot]: < ‘/n“"l m ﬁnd Va (6 %a#
leff
else if :r:;r;[right] > array[pivot]: SMB h Smmd .

right--

else:
swap(array,left,right)
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else:
swap(array,left,right)
while (left < right)
swap(array,left,pivot) // put the pivot element into its place
return left 5
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