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COMP 401, Spring 2008
The Dutch Flag algorithm

Given a char array containing 'R', 'W' and 'B', rearrange the elements so that all the 'R's come first; the 'W's come next, and the 'B's come last.  Assume that the method swap(char[] s, int i, int j) swaps elements i and j in character array s.  Note, that swapping always produces a permutation.

final int n=s.length-1;  // Index of last element of array.

int x=0;

int y=0;

int z=n;

while (true)

{


if (y==z+1) break;         // Unknown part is empty.


switch(s[y])


{



case 'W': y++; break;


// Character is white.



case 'B': swap(s,y,z--);break;   
// Character is blue.




default:  swap(s,x++,y++);   

// Character is red.


}

}  End of while(true)

// Pre: s is a char array containing 'R', 'W', and 'B'

// and s=old_s.

// Post:
0<=x<=y<=n+1
//


s[0...x-1] are R

//


s[x...y-1] are W

//


s[y...n]   are B

//


and s is a permutation of old_s

final int n=s.length-1;  // Index of last element of array.

int x=0;

int y=0;

int z=n;

while (true)

{


// Inv:
0<=x<=y<=z+1<=n+1

//


s[0...x-1] are R


//


s[x...y-1] are W


//


s[y...z]   are unknown color


//


s[z+1...n] are B


//


and s is a permutation of old_s.


if (y==z+1) break;         // Unknown part is empty.  We're done!

switch(s[y])



// Look at the character in position y.

{



case 'W':y++;


// Character is white; in correct place.





   break;



case 'B':swap(s,y,z);   // Character is blue; swap with last ?.






z--;








break;



default: swap(s,x,y);   // Character is red; swap with first W.






x++;






y++;


}

}  End of while(true)






x is one past the end of the reds.

y is one past the end of the whites.

z is one before the beginning of the blues.

Note that the invariant uses the fact that a universally quantified assertion with an empty domain is true.
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