Radix Sort Using Counts

This is the corrected version (I’ve inserted line numbers so I can refer to different loops:

1
void RadixSort(int a[], int b[], int N) {

2
   int i, j, pass, count[M-1];

3
   for (pass=0; pass < w/m; pass++) {

4
      for (j=0; j < M; j++) count[j] = 0;

5
      for (i=1; i <= N; i++) 

6
         count[a[i].bits(pass*m, m)]++;

7
      for (j=1; j < M; j++)

8

   count[j] = count[j-1] + count[j];

9
      for (i=N; i >= 1; i--)

10
         b[count[a[i].bits(pass*m, m)]--] = a[i];

11
      for (i=1; i <= N; i++) a[i] = b[i];

12
   }

13
}

Example: N = 8 (keys in array a[]), w = 6 (bits that represent a key), m = 2 (bits examined during each pass), M = 2m = 4 (number of patterns to count 00, 01, 10,11).

Assume array a[] contains at line 1.

1    00 00 01 = A
2    01 00 11 = S
3    00 11 11 = O

4    01 00 10 = R

5    01 01 00 = T

6    00 10 01 = I

7    00 11 10 = N

8    00 01 11 = G



At line 3, pass takes on the values 0.


After line 4 executes, count[] contains


0 0

1 0

2 0

3 0



After lines 5 and 6 executes, count[] contains


0 1

1 2

2 2

3 3


After lines 7 and 8 executes, count[] contains


0 1

1 3

2 5

3 8


After lines 9 and 10 execute array b[] contains

1    01 01 00 = T

2    00 00 01 = A
3    00 10 01 = I    

4    01 00 10 = R

5    00 11 10 = N

6    01 00 11 = S

7    00 11 11 = O

8 00 01 11 = G


In line 11, a[] contains what b[] contains.

At line 3, pass takes on the values 1.


After line 4 executes, count[] contains


0 0

1 0

2 0

3 0



After lines 5 and 6 executes, count[] contains


0 3

1 2

2 1

3 2


After lines 7 and 8 executes, count[] contains


0 3

1 5

2 6

3 8


After lines 9 and 10 execute array b[] contains

1    00 00 01 = A 

2    01 00 10 = R
3    01 00 11 = S

4    01 01 00 = T

5    00 01 11 = G 

6    00 10 01 = I    
7    00 11 10 = N 

8    00 11 11 = O

In line 11, a[] contains what b[] contains.

At line 3, pass takes on the values 2.


After line 4 executes, count[] contains


0 0

1 0

2 0

3 0



After lines 5 and 6 executes, count[] contains


0 5

1 3

2 0

3 0


After lines 7 and 8 executes, count[] contains


0 5

1 8

2 8

3 8


After lines 9 and 10 execute array b[] contains

1    00 00 01 = A 

2    00 01 11 = G 
3    00 10 01 = I    

4 00 11 10 = N 

5    00 11 11 = O

6    01 00 10 = R
7    01 00 11 = S

8    01 01 00 = T

In line 11, a[] contains what b[] contains.

