/*  MACCHINA ENIGMA  */

alfa([a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z]).

  d1([a,z,b,y,c,x,d,w,e,v,f,u,g,t,h,s,i,r,j,q,k,p,l,o,m,n]).

  d2([a,y,d,v,g,s,j,p,m,z,c,w,f,t,i,q,l,n,b,x,e,u,h,r,k,o]).

dd1(1).

dd2(7).

ponticello([(a,p),(c,t),(e,m),(b,k),(h,u)]).

riflettore([(a,z),(b,y),(c,x),(d,w),(e,v),(f,u),(g,t),(h,s),(i,r),(j,q),(k,p),(l,o),(m,n),(n,l),(o,k),(p,j),(q,i),(r,h),(s,g),(t,f),(u,e),(v,d),(w,c),(x,b),(y,a),(z,m)]).

p(A,Z) :-  nl, write(A), for0(A,B), write(pont(A,B)),for1(B,C), write(for1(B,C)),


   for2(C,D),write(for2(C,D)), riflet(D,E), write(rifl(D,E)),


   back2(E,F), write(back2(E,F)), back1(F,G), write(back1(F,G)),


   back0(G,Z), write(back0(G,Z)).

for0(A,B) :- ponticello(L), member((A,B),L).

for0(A,A) :- ponticello(L), not(member((A,_),L)).

for1(B,C) :- alfa(L), d1(L1),  mem1(B,C,L,L1).

mem1(B,C,[B|_],[C|_]).

mem1(B,C,[T|C1],[_|K1]) :- not(uguali(B,T)), mem1(B,C,C1,K1).

for2(B,C) :-  d1(L), d2(L1), mem1(B,C,L,L1).

riflet(D,E) :- riflettore(L),  member((D,E),L).

back2(E,F) :- d1(L), d2(L1), mem2(E,F,L,L1).

mem2(B,C,[C|_],[B|_]).

mem2(B,C,[X|C1],[T|K1]) :- nl,write(w(B,X,T)), not(uguali(B,T)), mem2(B,C,C1,K1).

back1(F,G) :- alfa(L), d1(L1), mem2(F,G,L,L1).

back0(A,B) :- ponticello(L), member((A,B),L).

back0(A,A) :- ponticello(L), not(member((A,_),L)).

uguali(X,X).

/* pannello */

pw(X,Y) :- lll(X,Y),write(Y), retract(lll(_,_)),assert(lll(4,b)),lll(X,Z), write(Z).

l([a(a,c),a(t,w),a(k,s), a(d,e), a(q,z)]).

pan(X,Y) :- l(L1), member(a(X,Y),L1).

pan(X,Y) :- l(L1), member(a(Y,X),L1).

pan(X,X).

/* riflettore */

arco(a,f).

arco(b,g).

arco(c,h).

arco(d,e).

arco(i,j).

arco(k,q).

arco(l,r).

arco(m,s).

arco(n,t).

arco(o,w).

arco(p,x).

arco(v,z).

arco(u,y).

arc(X,Y) :- arco(X,Y).

arc(X,Y) :- arco(Y,X).

ro(T,X) :- arc(T,X).

/* disco1 */

disco1([a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z],

[f,e,d,h,c,a,b,g,z,y,x,w,v,u,t,s,r,q,i,p,o,n,m,l,k,j]).

/* dente1*/

dente1(h).

/* disco2 */

disco2([a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z],

[v,k,g,j,z,y,h,n,d,o,c,p,a,i,b,q,x,r,m,s,w,l,t,e,u,f]).

dente2(p).

/* disco3*/

disco3([a,b,c,d,e,f,g,h,i,j,k,l,m,n,o,p,q,r,s,t,u,v,w,x,y,z],

[r,b,v,i,e,k,g,j,t,z,y,q,h,n,x,s,l,d,o,f,c,p,a,w,m,u]).

dente3(z).

enigma(L1,L2,L3) :- p(L1,L2), p(L2,L3), 

                                 nl, write('L = '), write(L1).

p(L,Lc) :- disco1(F1,F2), disco2(G1,G2), disco3(H1,H2),

                cripta(L,Lc,[ ],F1,F2, G1, G2,H1,H2).

cripta([ ],L,X,_,_,_,_,_,_) :- rev(X,L).

cripta([X|K],L,P,F1,F2,G1,G2,H1,H2) :-ruota(F2,F3), 

                                  testa(F3,T3), dente1(T1),ruota2(G2,G3,T3,T1),

                                  testa(G3,U3), dente2(U2),ruota2(H2,H3,U3,U2),

                                  pan(X,X1), nl,write(X1), 

                                  d1(X1,X2,F1,F3),write(X2),

                                  d1(X2,X3,G1,G3), write(X3),

                                  d1(X3,X4,H1,H3),write(X4),

                                  ro(X4,Y4),write(Y4),

                                  d1(Y4,Y3,H3,H1), write(Y3),

                                  d1(Y3,Y2,G3,G1), write(Y2),

                                  d1(Y2,Y1,F3,F1),write(Y1), 

                                  pan(Y1,Y),write(Y),

                                  testa(H3,V3),tab(4), write(teste(T3,U3,V3,T1,U2)),

                                  nl, write(F3),nl,write(G3),nl,write(H3),

                                  cripta(K,L,[Y|P],F1,F3,G1,G3,H1,H3). 

testa([T|_],T).

ruota([T|C],L3) :- append(C,[T],L3).

ruota2(G,G,X,Y) :- not(uguale(X,Y)).

ruota2(G2,G3,X,X) :- ruota(G2,G3).

uguale(X,X).

d1(T,A,Dh,L2) :- look(T,Dh,L2,A). 

look(X,[X|_],[Y|_],Y) :- !.

look(X,[_|C],[_|K],Y) :- look(X,C,K,Y).

look(X,[ ],_,Y) :- write('fuori alfabeto').

rev(A,B) :- rev1(A,B,[ ]).

rev1([ ],L,L).

rev1([T|C],L,P) :- rev1(C,L,[T|P]).

