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Insertion Sort (1)

for (i=1;i<N,i++) {
{All j:1sj<i:a[j-1]=a[j] « ordered(a[0..i-1])}
k=i; x=a[i];
while ((k>0)&&(x<a[k-1]))
a[k--]=a[k];
a[k]=x;
{All j:1sj<i:a[j-1]<alj] < ordered(a[0..i])}

}
{All j:1Sj<N:a[j-1]<alj] « ordered(a[0..N-1])}
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Insertion Sort (2)

Vergleiche:
best case (sortiert): N
worst case (verkehrt sortiert): N2/2
average case: N?/4

Bewegungen:
best case (sortiert): 0
worst case (verkehrt sortiert): N2/2
average case: N?/4
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Selection Sort (1)

for (i=0;i<N,i++) {
{All j:1sj<i:a[j-1]=a[j] « ordered(a[0..i-1])}
min=i;
for (k=i+1;k<N,k++)
if (a[k]<a[min]) min=k;
swap(i,min);
{All j:1sj<i:a[j-1]<alj] < ordered(a[0..i])}

}
{All j:1Sj<N:a[j-1]<alj] « ordered(a[0..N-1])}
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Selection Sort (2)

N?2/2 Vergleiche
N Vertauschungen

13



Helmut Schauer

Educational Engineering Lab
Department for Informatics
University of Zurich

Bubble Sort

N?/2 Vergleiche
N?/2 Vertauschungen
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QuickSort
Worst Case: A(N) = N(N-1)/2 € O(N?)
Best Case: A(N)=NId N & O(N log N)
Average Case: A(N)=2NIn N € O(N log N)
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MergeSort

A(N) =N Id N € O(N log N)
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HeapSort (1)

P

q, q;

Heap-Bedingung fur Maximum Heap:
All p,q: p ist predecessor von q: p2q

Heap-Bedingung fur Minimum Heap:
All p,q: p ist predecessor von q: p<q
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HeapSort (2)
P
d; 9z
Speicherung als Array a[0..N-1]:
p .. a[i]
dq .. a[2i+1]
d, ... a[2i+2]

Heap-Bedingung fur Maximum Heap:
heap(N) < All i: 1<i<N: a[(i-1)/2] 2 a[i]
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HeapSort (3)

1) heap(N) herstellen O(N log N)
2) for (i=N-1; >0, i--) {
swap(0,i); O(1)
heap(i) wiederherstellen; O(log N)
}

A(N) = 2N Id N € O(N log N)
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