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Bubble Sort 

public void bubbleSort(Zip[] zips, int n) 
{ 
    int j, k; 
  
    for (k=n-1; k>=0; k--) { 
        for (j=0; j<k; j++) { 
            if (zips[j].zip > zips[j+1].zip) { 
                swap(zips, j, j+1); 
            } 
        } 
    } 
} 

Complexity: 
• n2/2 comparisons 
• n2/4 swaps on average 
• n2/2 swaps in worst case 
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Insertion Sort 
public void insertSort(Zip[] zips, int n) 
{ 
    int i, j=-1, k, max; 
  
    for (k=n; k>1; k--) { 
        max = 0; 
        for (i=0; i<k; i++) { 
            if (zips[i].zip > max) { 
                j = i; 
                max = zips[i].zip; 
            } 
        } 
        swap(zips, k-1, j); 
    } 
} 

Complexity: 
• n2/2 comparisons 
• n swaps on average 
• n swaps in worst case 
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Quick Sort 
public void quickSort(Zip[] zips, int left, int right) 
{ 
    int i, last; 
  
    if (left >= right) return; 
    swap(zips, left, (left+right)/2); 
    last = left; 
    for (i=left+1; i<=right; i++) { 
        if (zips[i].zip < zips[left].zip) { 

      last++; 
            swap(zips, last, i); 

  } 
    } 
    swap(zips, left, last); 
    quickSort(zips, left, last-1); 
    quickSort(zips, last+1, right); 
} 

Complexity: 
• (2/3)n log n comparisons          • 2n log n comparisons in worst case 
• (1/3)n log n swaps on average  •   n log n swaps in worst case 

Recursive! 
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Swapping 
void swap(Zip[] zips, int i, int j) 
{ 
    Zip temp; 
 
    if (animate) { 
        GL.color(Color.black); 
        GL.pnt2(i, zips[i].zip); 
        GL.pnt2(j, zips[j].zip); 
    } 
 
    temp = zips[j]; 
    zips[j] = zips[i]; 
    zips[i] = temp; 
 
    if (animate) { 
        GL.color(Color.white); 
        GL.pnt2(i, zips[i].zip); 
        GL.pnt2(j, zips[j].zip); 
    } 
} 

zips[i] is a pointer to Zip.  
Even if class Zip were huge, 
swap would be easy. 

Would be nice if swap didn’t 
have to know about Zip. 
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Complexity      n3                        2n 
n = 10          0.001 sec             0.001 sec  
n = 25          0.016 sec             33.55 sec  
n = 50          0.125 sec             35.70 yrs  
n = 75          0.422 sec    11,979,621 cen 


