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Knuth, Donald ("Don™) Ervin

(1973)
Bachman, Charles William *

(1972)
Diijkstra, Edsger Wibe *

(1971
McCarthy, John #



PHOTOGRAPHS

C. ANTONY ("TONY") R. HOARE @

United Kingdom — 1080
CITATION

For his fundamental contributions to the definition and design of
programming languages.

BIRTH: EXPERIENCE:
in Sri Lanka in 1934 Roval Navy (1956-57), Elliott Brothers

. (1060-1068), Queens’s University,
FRUCATION: Belfast (1068 - 1077); Oxford University
Dragon School in Oxford and King's (1977); currently Emeritus Professor at
School in Canterbury. His university Oxford University and a Senior
undergraduate education was also in Researcher at Microsoft Research in

Ozford and he did post graduate there as Cambridge, UK.
well as Moscow State University.

Tony Hoare, 1980 ACM Turing Award Recipient - YouTube

https://'www. youtube .com » watch ~

Oct 25, 2016 - Uploaded by Association for Computing Machinery (ACM)
SPEEKS about his life, work, and the factors that influenced him ULJFII'IQ his
Itmg career. More information: ..
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Quicksort

* Algorithm: use a pivot to partition the array into two
halves: less than the pivot and greater than the pivot.
Then, quicksort each half.

* Recursive.

* The fastest in-place algorithm in the general case.

* [t uses swaps, so no extra memory is needed.

* [t doesn’t work well for non-random data (say, reverse
order). In that case, use merge.

* Speed: O(n log n).

* Inventor: Tony Hoare




void quicksort(int[] array, int startIndex, int endIndex)
{

if (startIndex »= endIndex) {

return;

} else {

int pivotIndex = partition(array, startIndex, endIndex);
quicksort(array, startIndex, pivotIndex - 1);
quicksort(array, pivotIndex + 1, endIndex);

h
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void quicksort(int[] array, int startIndex, int endIndex)
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if (startIndex »= endIndex) {

return;

} else {

int pivotIndex = partition(array, startIndex, endIndex); Partition

quicksort(array, startIndex, pivotIndex - 1);
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Quicksort’s Speed

n = length of
array




Time

20000

40000

30000

20000

10000

Speed of Varlous Sortmg Algorlthms

Mergesort
Heapsort
Selection Sart

60 80
Array Size



Why are quicksort swaps so effective?

* Bubblesort’s swaps aren’t very purposeful.
They only swap with their neighbour. They
will move to their correct location
eventually.

* However, quicksort’s swaps move the
element to the correct half of the array.

Each swap is a big move towards its correct
place.




Which sort
algorithm

should you use?

You have an array
that is 5 billion
elements long. It
is in random
order. You have
extra memory.

Bubble Sort

Quicksort

Merge sort
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elements long. It
is in random
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