
Algorithms, 4th Edition · Robert Sedgewick and Kevin Wayne · Copyright © 2002–2011 · November 22, 2011 6:02:24 AM

Algorithms
F O U R T H  E D I T I O N

R O B E R T  S E D G E W I C K   K E V I N  W A Y N E

5.1  KEY-INDEXED COUNTING DEMO



Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.

 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.

 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];  6 keys < d, 8 keys < e

so d’s go in a[6] and a[7]



Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.
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 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.

 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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Goal.  Sort an array a[] of N integers between 0 and R - 1.

• Count frequencies of each letter using key as index.

• Compute frequency cumulates which specify destinations.

• Access cumulates using key as index to move items.

• Copy back into original array.

 int N = a.length;
 int[] count = new int[R+1];

 for (int i = 0; i < N; i++)
    count[a[i]+1]++;

 for (int r = 0; r < R; r++)
    count[r+1] += count[r];

 for (int i = 0; i < N; i++)
    aux[count[a[i]]++] = a[i];

 for (int i = 0; i < N; i++)
    a[i] = aux[i];
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