ALL SOLUTIONS TO THE CRAZY SHEEP GAME, by Neal R Wagner
Pi eces of Crazy Sheep Gane (Sides are given counter-clockw se)

Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber
Pi ece nunber 10
Pi ece nunber 11

white rear, black front, brown front, gray rear
white rear, brown front, gray front, black rear
= 4: white rear, brown rear, black front, gray front
white rear, brown rear, gray front, black front
white rear, brown rear, black front, gray front
white rear, gray rear, black front, gray front
white rear, black rear, gray front, brown front
white rear, gray rear, black front, brown front
white front, gray rear, brown rear, black front
white front, brown rear, black rear, gray front
11: white front, brown front, black rear, gray rear
10: white front, brown front, black rear, gray rear
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Pi ece nunber 12: white front, gray front, black rear, brown rear
Pi ece nunber 13: white front, gray front, brown rear, black rear
Pi ece nunber 14: white front, black front, black rear, gray rear
Pi ece nunber 15: white front, brown front, black rear, brown rear

In the table below, the first four nunbers are the pieces in the corners
with the | owest nunbered one first, and the rest given in counter-clockw se
order. These were printed first to be sure there are no duplicates in the
list of solutions. The next nunber, in parentheses, gives the orientation
of the first piece listed, which is in the lower left corner (position 0).
Codes for the orientation are: 0 = white down, 1 = white left

2 = white up, 3 = white right.

Codes for the |ocations of the pieces

R T
Row 3: | 12| 13| 14 | 15
e T S
Row?2: | 8] 9| 10| 11
e
Row 1: | 4| 51| 6| 7]
e
RowO0: | O] 1] 2] 3|
e

Tabl e of all 55 solutions

The sixteen final nunbers for each row give the nunbers of pieces in
positions O, 1, 2, 3, through 15, in the arrangenent above. For each
solution listed below, there are three other solutions that are rotations
of the given solution by 90, 180, and 270. To get the solution

lay out the first piece in position 0 and in the proper orientation

Then each subsequent piece can be inserted, since there are no further
choi ces

(Because of a slight conputer glitsch, | did some hand editing of the
orientation data, so that it is possible that | got a few of the initia
orientations reversed.)

It took about six hours to wite and debug the programthat found al
solutions, though | was a bit lucky. Then it required only a fraction
of a second for the machine to find the first solution. (The program
used 314, 152 position checks before reaching this first solution.)

Al 55 solutions were found in a few minutes

Note that there is only one solution with piece nunber 8 in a corner, 2
solutions with piece 1 in a corner, and 2 solutions with piece 14
in a corner

Foemee e Fomm e
| Corners |orie| Row 0

E o m e
| 0 315 12 | | 0 1 2 3
o m e e B
| 09 2 6|(1] 0 214 9
| 09 3 5|(3] 012 7 9
| 0 9 3 5|(3)] 015 2 9
| 0 9 3 5|(3] 015 7 9
| 0 9 3 6|(3] 010 5 9
| 0 9 3 6|(3] 012 5 9
| 09 3 6|(3] 012 7 9
| 09 3 6|(3] 015 2 9
| 0 9 3 6|(3)] 015 5 9
| 09 3 6|(3))] 015 7 9
| 09 3 7|(3] 012 5 9
| 09 3 7|(3)] 015 5 9
| 0 912 3|( 2| 0 5 1 9
| 0 91310 |( 0] 012 2 9
| 0 91310 |( 0)] 015 2 9
| 0 91315 |( 0)] 010 2 9
| 0 915 3|( 2] 0O 5 1 9
| 112 2 9|( 0| 113 212
| 114 5 9|( 0| 113 214
|2 3 9 7|(1] 2 113 3
| 2 512 6 |( 2)] 2 013 5
| 2 512 9 |( 2)] 2 013 5
| 2 6 210 |( 0| 210 9 6
| 2 614 8 |( 1)] 2 113 6
| 2 8 5 9|(0| 210 1 8
| 2 9 210 |( 0| 210 6 9
| 2 9 610 |( 1)] 212 2 9
| 2 9 712 |( 0| 215 0 9
| 2 91213 |( 3)] 215 0 9
| 210 6 5|( 1) 215 7 10
| 2101215 |( 0)| 2 7 9 10
| 21015 12 |( 3)] 210 7 10
| 213 6 9|( 2| 2 0 113
| 213 6 9(|( 2| 2 0 113
| 213 6 9|( 2] 2 0 113
| 215 6 5 |( 1) 210 7 15
| 2 1510 12 |( 3)] 2 10 5 15
| 3 510 9|( 2)] 3 112 5
| 3 510 9|( 2) 3 6 2 5
| 3 510 9|( 2)] 3 612 5
| 3 510 9 |( 2)] 310 1 5
| 3 510 9|( 2)] 310 1 5
| 3 510 9|( 2)] 312 1 5
| 3 710 9|( 2| 3 112 7
| 3 710 9 |( 2)] 310 1 7
| 3 710 9 |( 2| 312 1 7
| 310 5 9 |( 2)|] 3 11210
| 310 5 9|( 2| 3 6 210
| 310 5 9 |( 2)] 3 6 12 10
| 310 5 9 |( 2)] 310 110
| 310 5 9 |( 2)] 310 110
| 310 5 9 |( 2)|] 312 110
| 310 7 9 |( 2)] 3 112 10
| 310 7 9 |( 2)] 310 110
| 310 7 9 |( 2)] 312 110
o e B

Here is the conputer program

#i ncl ude <stdio. h>
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Row 2
8 9 10 11
15 10 5
13 15 14
13 12 14
13 10 14
13 15 14
13 15 14
13 15 14
13 12 14
13 10 14
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t ypedef
t ypedef
t ypedef

enum {W T,
enum {F, R}
struct {

color c[4];
direct d[4];
} P_type;

P_type p[16];

B, G color;
direct;

/* pieces */

typedef struct {

int piece; /* 0 to 15 */
int orient; /* Oto 3 */
} B type;
B_type b[4][4];
int a[16]; /* remaining pieces */
void try (int, int[]);
int check(int, int, int);

void init_b(void);
void print_board(int);
voi d out24(int);

int count = 0;

voi d main()

int i;
init_b();
for(i =0; i <16; i++) a[i] =1i;
try(16, a);
}
void try (int n, int a[16])
int i;
int at[16];
int cp;
int co;
/* getchar();
printf("Try. n:%i,a:", n);
for(i =0; i <n; i++) printf("%i,", a[i]);
printf("\n"); */
for(cp = 0; cp < n; cp++) { /* for each remaining piece */
if (n>1) {
for(i =0; i <cp; i++) at[i] = a[i];
for(i =cp+l; i <n; i++) at[i-1] = ali];
}
for(i =n; i < 16; i++) at[i] = 1000000;
for(co = 0; co < 4; co++) { /* for each orientation */
if (check(n, a[cp], co)) {
/* count ++;
if (count < 20) print_board(n);*/
[* if (n == 1) print_board(n);
else */
if (n<=1) {
print_board(n);
}
if (n>=1) try(n-1, at);
}
}
}
}
int check(int n, int ap, int co)

{

int num= 16 - n;

void pri

int i =
int j =
int apt,
/*

}

/* print
print_bo
return 1
nt _board
int k, i
int c[4]
int mnc
int num
c[0] =b
c[1] =b
c[2] =b
c[3] =b
for (i =
mnc = c¢
for (i =

if ((c[m'}nci]

for (i =

printf("
switch (
case O:

case 1:

case 2:

(int) (num/ 4);
num % 4;

cot;

getchar();

printf("Check. ap:%i, co:%i\n", ap, co); */

. piece = ap;
.orient = co;

0) {

apt = b[i][]j-1].piece;

cot = b[i][j-1].orient;

if (plap].c[(3+co)%4] != p[apt].c[(1+cot)%l])
if (p[ap].d[(3+co)%] == p[apt].d[(1l+cot)%])

0) {

apt = b[i-1][]]. pi ece;
cot = b[i-1][j].orient;
if (p[ap].c[(0+co)%] != p[apt].c[(2+cot)%l])
if (p[ap].d[(0+co) %] == p[apt].d[(2+cot)%l])
n: wi,

f(" Check--success! co: %i\n",

ard(n); */

ap: ®i ,

(int n)

s

, mnci;

=17 - n;

[0][O]. piece;

[0][3].piece;

[3][3]. piece;

[3][0]. piece;

0; i < 4; i+4)

(c[i] == 4) c[i] = 2;

; mnci = 0;

i< 4; i+4)

(c[i] < minc) {
mnc = cl[i];
mnci =i;

== 2) && (c[(minci+2) %] ==
if (" c[(minci+l)%] > c[(m nci+3)%] )

mnci = (mnci+2) %4,
0; i < 4; i+4)
printf("9i ", c[(mnci+i)%]);
")
mnci) {
printf("(%i)", b[O][0].orient);
for(i =0; i < 4; i++)

printf("| ");

for(j =0; j < 4; j++)

out24(b[i][j]. piece);

}
br eak;
printf("(%i)", (b[O][3].orient+3)%);
for(j =3;j >=0; j--) {

printf ("] ");

for(i =0; i < 4; i++)

out24(b[i][j]. piece);

}
br eak;
printf("(9%i)", (b[3][3].orient+2)%);
for(i =3;i >=0; i--) {

printf("| ");

return
return

return
return

n, ap,




for(j =3;j >=0; j--)
out24(b[i][j].piece);
}

br eak;

case 3: printf("(@@@)", (b[3][0].orient+1)%)

for(j =05 j <4, j++) {
printf("] ");
for(i =3;i >=0; i--
out 24(b[i][j].piece);

}
br eak;
}
printf("|\n")
}
voi d out 24(int n)
{
if (n==4) n=2
printf("9®i ", n);
}
void init_b(void)
{
int i;
for(i =0; i < 16; i++) p[i].c[0] =W
for(i =0; i <8; i++) {
p[i].d[0] = R p[i].d[2] =F
for(i =8; i < 16; i++) {
} plil.d[0] = F; p[i].d[2] = R
for(i =0; i <2; i+ {
} plil.d[1] =F p[i].d[3] =R

for(i = 10; i < 16; i++) {
pli].d[1] = F p[i].d[3] =R

}
for(i =2; i < 10; i++) {
} pli].d[1] =R p[i].d[3] =F
p[ 0].c[1] = B; p[ 0].c[2] =T, p[ 0].c[3] =
p[ 1].c[1] =T, p[ 1].¢[2] =G p[ 1].c[3] =
p[ 2].c[1] =T, p[ 2].c[2] =B p[ 2].c[3] =
p[ 3].c[1] =T, p[ 3].c[2] =G p[ 3].c[3] =
p[ 4].c[1] = T; p[ 4].c[2] =B; p[ 4].c[3] =
p[ 5].c[1] =G p[ 5].c[2] =B; p[ 5].c[3] =
p[ 6].c[1] =B; p[ 6].¢c[2] =G p[ 6].c[3] =
p[ 7].c[1] =G p[ 7].c[2] =B p[ 7].c[3] =
p[ 8].c[1] =G p[ 8].c[2] =T, p[ 8.c[3] =
9].c[1] =T, p[ 9].c[2] =B p[ 9].c[3] =
p[10].c[1] = T; p[10].c[2] = B; p[10].c[3] =
p[11].c[1] = T; p[11].c[2] = B; p[11].c[3] =
p[12].c[1] = G p[12].c[2] = B; p[12].c[3] =
p[13].c[1] = G p[13].c[2] =T, p[13].c[3] =
p[14].c[1] = B; p[14].c[2] = B; p[14].c[3] =
p[15].c[1] = T; p[15].c[2] = B; p[15].¢[3] =

AOPA000RAA00T0PO




