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int subsuml (unsigned int a[], int n,
unsigned int x)

{
if (x==0) return 1;
if (n<=0) return O0;

if (a[0]<=x && subsuml (a+l,n-1,x-a[0]))
return 1;

return subsuml (a+l,n-1,x);
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int subsum2 (unsigned int a[], int n,
unsigned int x)
{
if (x==0) return O;
if (n<=0) return -1;

if (a[0] <= x) {
int k = subsum2 (a+l,n-1,x-a[0]);
if (k > -1) return k+1;

}

return subsum2 (a+l,n-1,x);
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int subsum3 (unsigned int a[], int n,
unsigned int x, unsigned int b[])
{
if (x==0) return O;
if (n<=0) return -1;

if (a[0] <= x) {
int k = subsum3(a+l,n-1,x-a[0],b+1);
if (k > -1) {
b[0] = index of a[0] ;
return k+1;
}
}

return subsum3 (a+l,n-1,x,b);
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int subsum3_aux(unsigned int a[], int n,
unsigned int x, unsigned int b[], int index)
{
if (x==0) return O;
if (n<=0) return -1;

if (a[0] <= x) {
int k = subsum3_aux(a+l,n-1,x-a[0],b+1l, index+1);
if (k > -1) {
b[0] = index;
return k+1;
}
}

return subsum3_aux(a+l,n-1,x,b, index+1);
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int subsum3 (unsigned int a[], int n,
unsigned int x, unsigned int b[])

{

return subsum3_aux(a,n,x,b,0);

}
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void main ()
{
unsigned int a[] = {5,3,4,4,7}, b[5], x;
int i, k;
printf ("Enter x: "); scanf("%u", &x);
k = subsum3(a,sizeof(a)/sizeof (int),x,b);

if (k==-1)
printf ("No solution for ");
for (i=0; i<k; ++i) {
printf ("%u %c ", a[b[i]], i==k-1 ? '=':"'+"'");
}
printf ("$u\n", x);
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int bestburn(int sizes[], int n,
int x, int chosen][]);
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int bestburn(int sizes[], int n, int x, int chosen|[])

{

int freel, free2, 1i;

if (x==0) {
for (i=0; i<n; ++i) chosen[i] = 0;
return O;

}

if (n==0) return x;
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if (sizes[0] <= x)

{

int *chosen2 = (int*)malloc(n*sizeof (int));
chosen2[0]=1;

free2 = bestburn(sizes+l, n-1, x-sizes|[0],
chosen2+1) ;
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if (sizes[0] <= x) {

if (free2 < freel) {
for (i=0; i<n; ++i) chosen[i] = chosen2[i];
free (chosen2) ;
return free2;
}
free (chosen2) ;
}
return freel;

}
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int bestburn(int sizes[], int n, int x,
int chosen]|])

{

int freel, free2, 1i;

if (x==0) {
for (i=0; i<n; ++i) chosen[i] = O0;
return O;

}

if (n==0) return x;

chosen[0]=0;
freel = bestburn(sizes+l, n-1, x, chosen+l);
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if (sizes[0] <= x) {
int *chosen2 = (int*)malloc(n*sizeof (int));

chosen2[0]=1;
free2 = bestburn(sizes+l, n-1,
x-sizes[0], chosen2+l);

if (free2 < freel) {
for (i=0; i<n; ++i) chosen[i] = chosen2[i];
free (chosen2);
return free2;

}

free (chosen2) ;

}

return freel;
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int main()
{
int sizes[] = {270,400,220,210,360,540,490};
int x, i, free, n, chosen[sizeof (sizes)/sizeof(int)];

n = sizeof(sizes)/sizeof (int);
printf ("\nEnter disc size (MB): "); scanf ("%d", &x);

free = bestburn(sizes,n, x,chosen);
for (i=0; i<n; ++i) {

if (chosen[i])

printf("File %03d: %$3dMB\n", i, sizes[i]);

}
printf ("Total used: %3dMB\n", x-free);
printf ("Free space: %3dMB\n", free);
return O;
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int solvemaze (maze[N][N], i, 3j)

{

if (maze[i][j] == 0) return O;
if (i==N-1 && j==N-1) return 1;

if (solvemaze (maze,i+l,j) || solvemaze (maze,i-1,3) ||
solvemaze (maze,i, j+1) || solvemaze (maze, i, j-1) ) {
return 1;

}

return O;
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int solvemaze (int maze[N] [N], int i, int j)
{

if (maze[i][j] == 0) return O;

if (maze[i][j] == 2) return O;

maze[i] [j] = 2;
if (i==N-1 && j==N-1) return 1;

if ( ((1i < N-1) && solvemaze (maze,i+l, j))
((1 > 0) && solvemaze (maze,i-1, j))
((j < N-1) && solvemaze (maze, i, j+1))
>
1;

((3 0) && solvemaze (maze,i, j—-1))
return
}
maze[i] [j] = 1;
return O;
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int solvemaze (int maze[N] [N], int i, int j)

{

2 ( (4
((1
(3

<
>
<

N-1)
0)
N-1)

&&
&&
&&

solvemaze (maze,i+l, j))
solvemaze (maze,i-1, j))
solvemaze (maze, i, j+1))

—_——_— — -

((j > 0) && solvemaze (maze, i, j-1))
maze[i] [§] = 1;
return 1;
}
maze[i] [j] = 1;
return 0;

}
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void main()

{
int solved, maze[N][N] = {

HFRRRORRR
HoOOKrROKOO

HORRRRERR

solved = solvemaze (maze,0,0);

if (solved) printmaze (maze);
else printf("No solution found!\n");

}
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#define N 7
#define KNIGHT MOVE_NUM 8

int inboard(int i, int j) {
if (i>=0 && i<N && j>=0 && j<N)
return 1;
return O;

}

int islegal(int i, int j, int board[N] [N]) ({
return (inboard(i,j) && board[i] [j]==0);
}
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int solve_knights (int board[N] [N],
int i, int j, int path_len)
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int solve_knights (int board[N] [N],
int i, int j, int path_len)
{
int move_id;
static int knight_moves[] [2] = {
{-2, -1}, {-2, +1}, {+2, -1}, {+2, +1},
{-1, -2}, {-1, +2}, {+1, -2}, {+1, +2} };

board[i] [j] = path_len+l;
if (board[i] [j]==N*N) return 1;
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for (move_id=0; i<KNIGHT MOVE_NUM; ++move_id)
{

int next_i = i + knight_moves[move_id] [0];
int next_j = j + knight_moves[move_id] [1];

if (!islegal (next_i, next_3j, board))
continue;

if (solve_knights(board, next_i, next_j,

path_len+l))

{
return 1;

}

}

board[i] [j] = O;
return O;

}
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int solve_knight_prob(int board[N] [N],
int i_begin, int j_begin)
{

int i, 3j;

for (i=0; i<N; ++i) {
for (3j=0; Jj<N; ++3j)
board[i] [j] = O;
}

return solve_knights (board, i_begin, j_begin, 0) ;

}
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int main()

{
int i_begin = 0, j_begin = 0, solved;
int board[N] [N];

solved =
solve_knight_prob (board, i_begin, j_begin);

if (solved) print_board(board);
else printf ("No solution found!\n");

return O;
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N=5 8947880 iterations N=7

76497 iterations

1 14 3 38 5 34 7
1 12 3 18 21

12 39 10 33 8 37 26
4 17 20 13 8

15 2 13 4 25 6 35
11 2 7 22 19

40 11 32 9 36 27 44
16 5 24 9 14

19 16 21 24 45 48 29
25 10 15 6 23

22 41 18 31 28 43 46

17 20 23 42 47 30 49
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