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Sieve Algorithm to N Queens Problem
CHENG Yuan-Bin
(School of Mathematics & Computer Science, Jianghan University, Wuhan 430056, China)

Abstract: So far, there haye been, many diffe':rent algorithm of eight queens problem. A similar sieve algorithm is
presented in this paper: Using'a algorithm similar to the sieve method in number theory: place the first queen in the first
grid of the first row, and mark out the row, the column, the downward diagonal and the upward diagonal through the first
queen; then place the second queen on the most left grid of the unmarked grid of the second row, and mark out the row,
the column, the downward diagonal and the upward diagonal through the second queen; like this, queens are added, one
by one. if all the queens can be placed on the board, a layout or a solution received. Traversing all grids of all row, we
would get all solutions of N-queens problem. Based on the simple idea, we can develop a N-queens program easily. The
experimental results show that the efficiency of the sieve program is much higher than the classic backtracking program.

Key words: N queens problem; sieve method; backtracking
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Queens( Q,1)
{
for (j=0;j <N;j++t)

if (Q[I]==0)
{

Alll=j; /M ifTREET |5

if((i==N-1) /EEHN—17?

{

putout( A); /5 H — i

return;

-

L
L

} .
1 Q 'ty WA 1], Q L.

copyq(t, Q);

IR AT, V1

for (c =0; ¢ <N; ct++) t[i][c] = I;

112§ SN AT

for(r=1i+ L;r<N; r+H) t[r][j]1 = 1;

for(r=1i+1,c=j-1;r<N && ¢ >0; r++, c--)
t[r][c] = 1; I 2

forr=i+1l,c=j+ 1;r<N && ¢ <N; r++, ct++)
tr, ] =1;//{E 3
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Mgyt EIRE R R . b, bij] = 1<<,
R TE. EREHT queen(0, 0, (N+1)/2).
void queen(int i, int jstart, int jend)

{
for (j = jstart; j <= jend; j++)
if ((Q[il[i] & bj[j]) == 0)

{
Ali]=j;
if (i==1) /22855 —17?
{
1/ XA AT Ja) S IR AE AT )
putout(A, N);
return;
¥
if (i==0) L\
{ .. g
for (k= i+ 1; k<N; k++)
QIN-11[K] = Q[i[K]//42 il 4ii Jy % UL
for(r=1+1;r<N;r++)
QIN-1][r] = bjlj];
for(r=i+1,c=j-1;r<N && ¢>=0;r++,c--)
Q[N-1][r] [= bj[c];
for(r=i+1,c=j+1;r<N && c<N;r++,c++)
QIN-1][r] [= bj[c];
/1 TR MAT N-1 TR Ab
queen(N-1,j+1,N-1-j);
}
else
{
for(k=1-1;k>0;k--) "E. :
Q[i-1][k]=qfi][k];// & A= +% UL
for (‘r -—&i_‘i - 1,6>0;1r--)
L QUL Gl
. for(r=i-1,c=j-1;r>0 && ¢>=0;r--,c--)
Q[i-1][r] [= bj[e];
for(r=i-1,c=j+1;r>0 && c<N;r--,c++)
Q[i-1][r] [= bj[c];
/AR B A AR AT
queen(i-1,0,N - 1);
H

\

}

Hrr, putout(A, N)FEF a1~
void putout(int t[], int n)
{
print(t);/HAT % H
for(j=0:j<n;j++)
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wlil=n- 1 - t[j1y/ /KB4

print(w);
if(t[0]+t[n-1-0] == n-1) // X} FR AT i 2
return;

for(j=0;j<n;j++)
wlj] = t[n-1-j];/8E B0
print(w);
for (j=0;j< n;j++)
v[j1=n-1-w[j];//180 J¥ k%
print(v);
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