
Studiengang:

Prüfer:

Betreuer: 

begonnen am:

beendet am:

Institut für Formale Methoden der Informatik

Universitätsstraße 38
70569 Stuttgart

Bachelorarbeit

Analyse von Pivotwahlstrategien 
bei Quicksort

Maximilian Frech

Softwaretechnik

Dr. Armin Weiß

Dr. Armin Weiß

05.07.2021

05.01.2022



















first  last

pivotindex partition()

quicksort(array, first, pivotindex� 1)

quicksort(array, pivotindex+ 1, last)



pivot array[first]

i first� 1

j  last+ 1

i i+ 1

j  j � 1

�

swap(array[j], array[first])

swap(array[i� 1], array[first])
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n � 1

n� 1



pivot array[first]

i first

j  last+ 1

i i+ 1

i 6= j � 1

i == j � 1

swap(array[j � 1], array[first])

j � 1

swap(array[j � 2], array[first])

j � 2

j  j � 1

i 6= j � 1 �

j == i+ 1

array[i+ 1] < pivot

swap(array[i+ 1], array[i])

swap(array[i], array[first])

swap(array[i� 1], array[first])

i� 1

swap(array[i], array[j])
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pivot array[last]

i first� 1

j = first last� 1

i i+ 1

swap(array[i], array[j])

swap(array[i+ 1], array[last])



mid first+ last�first
2

firstElement array[first]

middleElement array[mid]

lastElement array[last]

swap(array[mid], array[first])

swap(array[last], array[mid])

swap(array[mid], array[first])



n � 1 C(n)

n

C(n) = n� 1 + C(k � 1) + C(n� k) C(0) = C(1) = 0
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2k = n () k = log2(n)

C(n) = n log2(n)� n+ 1 2 O(n log2 (n))
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(n)C(n) = (n+ 1)C(n� 1) + 2n� 1
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first  last

i first+ 1 last

current array[i]

prev  i

(prev > first) current < array[prev � 1]

array[prev] array[prev � 1]

prev ��

array[prev] current



array[second] < array[first]

swap(array[first], array[second])

middle first+ last�first
2

sortElements(array, second, first)

sortElements(array, third, second)

sortElements(array, second, first)
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length last� first

quarter  first+ length
4

middle first+ length
2

threeQuarter  first+ 3 ⇤ length
4

sortElements(array, first, quarter)

sortElements(array, threeQuarter, last)

sortElements(array, first, threeQuarter)

sortElements(array, quarter, last)

sortElements(array,middle, threeQuarter)

sortElements(array, quarter,middle)

sortElements(array,middle, threeQuarter)



length last� first

sevenArray[0] first

sevenArray[1] first+ length
6

sevenArray[2] first+ length
3

sevenArray[3] first+ length
2

sevenArray[4] first+ 2 ⇤ length
3

sevenArray[5] first+ 5 ⇤ length
6

sevenArray[6] last

insertionSort(sevenArray, 0, 6)

length last� first

step 
length

8

middle first+ length
2

twoStep step ⇤ 2

firstMedian medianOf3(array, first, first+ stepfirst+ twoStep)

secondMedian medianOf3(array,middle� step,middle,middle+ step)

thirdMedian medianOf3(array, last� twoStep, last� step, last)

finalMedian medianOf3(array, first+ step,middle, last� step)
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487622662, 6 488044786, 8

488200952, 5 488138998, 1

486769349, 0 487037435, 2

423397648, 5 422662539, 6

405152286, 2 405653642, 5

400929195, 2 399478240, 2

396646435, 6 396789537, 8

n� 1





16573455, 21 11804328, 90

16591851, 71 11807581, 83

16509927, 27 11770076, 37

14873105, 77 11294158, 76

14443880, 06 11273085, 91

14359575, 26 11236555, 74

14112428, 85 11142259, 43



992009373, 4 295975850, 9

769837209, 7 304700929, 7

760441516, 3 304781703, 4

670104953, 3 317419566, 1

644402945, 6 325280078, 4

638788338, 6 329857184, 4

630294748, 0 327032712, 4



pivotindex partition()

quicksort(array, first, pivotindex� 1)

quicksort(array, pivotindex, last)













i = 2 i = lastEvenElement i i+ 2

array.append(i)

array.append(size)

rest 
size�1

2

rest 2 == 0

i = 0 rest

i 2 == 0

array.append(i+ 3)

array.append(rest+ 2 + i)

i = 0 rest

i 2 == 0

array.append(rest+ 2 + i)

array.append(i+ 2)
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