The Knights Tour Problem




?- knightstour(3,5,1,1,K).

NO

?- knightstour(3,5,3,3,K).

NO

?- knightstour(3,6,1,1,K).

NO

?- knightstour(4,4,1,2,K).

NO

?- knightstour(4,5,1,1,K).

=[11, 1], [2, 3], [1, 3], [3, 4], [4, 2], [2, 1], [1, 3], [2, 3],
[4,4],[3, 2], [2 4], [4,9], [3, 3], [4 1], [2, 2], [1, 4], [3, 3],
[4, 3], [3, 1], [1, 2]]

Yes

?- knightstour(5,4,5,4,K).

K =

[2,1], [1, 3], [3, 2],

[5, 4], [4, 2],

[4, 4], [2, 3], [1, 1]

Yes

3,4, [5 3], [4. 1], [2, 2], [1, 4], [3, 3],
[5.1],[4, 3], [2,4],[1, 2], [3, 1], [5, 2],




?- knightstour(5,5,1,1,K).

K=1[1,1].[2 3], [3,3]. [5 4]. [4 2], [2, 1], [3, 3], [1 4],
[2,2], [4, 1], [5, 3], [4, 9], [2, 4], [1, 2], [3, 1], [5, 2], [4, 4],
[2,3],[1, 3], [3, 2], [5, 1], [4, 3], [5, 3], [3, 4], [1, 3]

?- knightstour(3,7,1,1,K).

K=1[[11],[2 3], [3 1. [1, 2], [3, 3], [2, 1], [1, 3], [3, 2],

[2, 4], [3, 6], [1, 7].[2, 9], [3, 7], [1, 6], [3, 9], [2, 7], [1,
o, [3,4].[2, 6], [1, 4], [2 2]]

K=1[[11].[2 3], [3 1. [1, 2], [3, 3], [2, 1], [1, 3], [3, 2],

[2.4], 13, 6], [1,7],[2,9], [3, 7], [1, 6], [3, 3], [2, 7], [1,
o, [3.4],[2 2], [1 4], [2 6]];

K=11, 1], [2 3] [3,1]. [1, 2], [3, 3], [2, 1], [1, 3]. [3, 2],

[2,4],[1, 6], [3, 7], [2, 9], [1, 7], [3, 6], [1, 9], [2, 7], [3,
o, [1, 4], [2 6], [3 4] [2 2]];

K=1[[11],[2 3], [3 1. [1, 2], [3, 3], [2, 1], [1, 3], [3, 2],

[2,4],[1, 6], [3, 7].[2, 9], [1, 7], [3, 6], [1, 9], [2, 7], 3,
o, [1,4].[2 2], [3, 4], [2, 6] ;



K=11, 1], [3, 2. [2, 4], [3, 6], [1, 7], [2, 3]. [3, 7], [1, ],
[3, 5], [2, 7], [1, 3], [2, 3], [3, 1], [1, 2], [3, 3], [2, 1], [1,

3], [3, 4],

2, 6],

K=1[1, 1]

1, 4],

13,2

2, 2]] ;

(2,4

,13,6], [1, 71,2 9], [3, 7]. [1, 6],

3,
[3, 5], [2, 7], [1, 3], [2, 3], [3, 1], [1, 2], [3, 3], [2, 1], [1,
3], [3,4].[2, 2], [1, 4], [2, 6] ;

K=1[1, 1]

13,2

(2,4

11, 6], [3, 7], [2 3], [1, 7]. [3, 6],

[1.5],[2,7],13,9],[2 3], [3,1]. [1, 2], [3, 3], [2, 1], [1,

3], [3, 4],

2, 6],

1, 4],

2, 2]] ;

K=11, 1], [3, 2. [2, 4], [1, 6], [3, 7], [2, 3], [1, 7]. [3, 6],
[1. 5], [2, 7], [3, 3], [2, 3], [3, 1], [1, 2], [3, 3], [2, 1], [1,
3], [3. 4], [2 2],

NO

[1. 4], [2, 6]] ;

?- knightstour(7,3,1,1,K).

K=1[1 1], 12 3].[4 2. [6, 3]. [7, 1], [5, 2], [7, 3], [6, 1], [5,
3, [7,21,[5,1].[3, 2], [1, 3], [2, 1], [3, 3. [1, 2], [3, 1],

[4, 3], [6, 2], [4, 1], [2, 2]

Yes




?- knightstour(7,3,3,2,K).

NO

?- knightstour(7,3,3,3,K).

K=1[373],[12,[3 1. [2 3], [1, 1], [3, 2], [1, 3], [2, 1], [4,
2]’ [6’ 3]1 [7’ 1]’ [51 2]’ [7’ 3]1 [6’ 1]’ [51 3]’ [7’ 2]1 [51 1]’
[4, 3], [6, 2], [4, 1], [2, 2]]

Yes

?- knightstour(6,6,1,1,K).
[1, 1], [2, 3], [3, 9], [5, 6], [6, 4], [4, 9], [6, 6], [5, 4],

K_

Yes

4, 6], [
3, 4],
3, 2],
2, 4],

PADN '_0>
o B3 015

1531
, [1, 4],

12’51

6, 11, [4, 2], [6, 31, [5, 5], [3, 6], [L, 5],
2,21, [4, 11, [6, 2], [4, 3], [5, 1],
1, 3], [2, 11,13, 31, [5, 21, [3, 11, [1, 2],

?- knightstour(4,7,1,1,K).
[1, 1], 12, 3], [4, 4], [3, 6], [1, 7], [2, 9], [4, €], [2, 7],

K =

Yes

1, 5], [
:1161
:1121

L U1 s S

-h-b-b

, 2],
7.
, 1]

]

[2, 1,11, 3], [3, 2], [2, 4], [4, 3], [3, 7],
[2, 6], [1,4],[2 2], [43],[3 1],



app([], U, U).

rev([[,[]) :- !
rev([H|T], L) :- rev(T, L1), app(L1, [H], L).

% member(X, [X | Y]) :- . This is built-in
% member(X, [H | Y]) :- member(X, Y).

% last(X, [X]) :- ! This is built-in
% last(L, [H | T]) :- last(L, T).

first(X, [X]) :- !.
first(H, [H | T]).



kmove(R1,C1,R2,C2,NR,NC) :-

R2 is R1+1, C2 is C1+2, onboard(R2,C2,NR,NC).
kmove(R1,C1,R2,C2,NR,NC) :-

R2 is R1+2, C2 is C1+1, onboard(R2,C2,NR,NC).

kmove(R1,C1,R2,C2,NR,NC) :-

R2 isR1-1, C2 is C1+2, onboard(R2,C2,NR,NC).
kmove(R1,C1,R2,C2,NR,NC) :-

R2 isR1-2, C2 is C1+1, onboard(R2,C2,NR,NC).

kmove(R1,C1,R2,C2,NR,NC) :-

R2 isR1+1, C2 is C1-2, onboard(R2,C2,NR,NC).
kmove(R1,C1,R2,C2,NR,NC) :-

R2 isR1+2, C2 is C1-1, onboard(R2,C2,NR,NC).

kmove(R1,C1,R2,C2,NR,NC) :-

R2isR1-1, C2is C1-2, onboard(R2,C2,NR,NC).
kmove(R1,C1,R2,C2,NR,NC) :-

R2 is R1-2, C2 is C1-1, onboard(R2,C2,NR,NC).

onboard(R,C,NR,NC) :- O<R, R=<NR, 0<C, C=<NC.



knightstour(NR,NC,R,C,KT) :-
Nsg is NR*NC,
kt(1, [[R,C]], Nsg, Moves, NR, NC),
rev(Moves, KT).

kt(Nsg, M, Nsg, M, NR, NC).

kt(l, [[R,C] | Rest], Nsg, Moves, NR, NC) :-
kmove(R,C,NewR,NewC,NR,NC),
not member([NewR,NewC], [[R,C] | Rest]),
11is1+1,
kt(11, [[NewR,NewC], [R,C] | Rest], Nsgq, Moves, NR,NC).



reKNIGHTSTOUR(NR,NC,R,C,ReeKT) :-
Nsg is NR*NC,
rekt(1, [[R,C]], Nsg, ReeKT, NR, NC).

rekt(Nsg, [[LR,LC] | Rest], Nsg, ReeKT, NR, NC) :-
last([R1,C1], [[LR,LC] | Rest]),
kmove(LR,LC,R1,C1,NR,NC),
rev([[R1,C1], [LR,LC] | Rest], ReeKT).

rekt(l, [[R,C] | Rest], Nsg, Moves, NR, NC) :-
kmove(R,C,NewR,NewC,NR,NC),
not member([NewR,NewC], [[R,C] | Rest]),
11is1+1,
rekt(11, [[NewR,NewC], [R,C] | Rest], Nsg, Moves, NR,NC).



