SYMBOLIC DIFFERENTIATION P35

d X,X,1).
dcC,=,0) :- aom(C).
d[-,U],X,[-,A]) :- d(U,X,A).

d[U,+,V],X,[A,+,B]) :-
dU,X,A), dV,X,B).

d[U,-, V], X,[A,-,B]) :-
dU,X,A),dV,X,B).

d[C,*,X],X,C) :- aom(C).
[?- d(x,x,Q).
Q=1
|?- d(a,x,Q).
Q=0
|?' d(['1X]1X’Q)'
Q:[',l]

|?' d([[a,*,X],+,b],X,Q).
Q=[a,+,0]

P.36
MORE DIFFERENTIATION

Rewritethelast ruleto be more general.

d([C,*,U],X,[C,*,A]) L=

atom(C),
C \==X,
d(U,X ,A).

d([U,A,V],X,[V,*,[U,A,[V,-,l]],*,W])
atom(V),
vV \==X,
d(U, X, W).

[2- d([c,*,[x,~,t]].,x,Q).
Q: [C,*,[t,*,[X,A[t,-,l]],*,l]]

|?- d([c,*.[[[a,*,x],+,b],*,t]],x,Q).
Q: [C,*,[t,*,[[[a,*,X],+,b],
A,[t,-,l]],*,[[a,*,l],+,0]]]




P.37

Last One

d([U,*,V],X,[[B,*,U],+,[A,*,V]])
d(U,X,A), d(V,X,B).

|?- d([[[a,*,x],+,b],*,[[c,*,x],+,d]],x,Q).

Q=[[[lc,*,1],+,0],* . [[a,*,x],+,b]],
+.[[la,*,1],+,0],*,[[c,”,x],+,d]]]

P.38
Alan’s connected program

OWG (e

adjacent(a,b).
adjacent(b,c).
adjacent(c,d).
adjacent(d ,e).
adjacent(a,d).

next to(X,Y) :- adjacent(X,Y).
next to(X,Y) :- adjacent(Y,hX).

connected( A,B) :- connect_mark(A,B,[A]).

connect_mark(A ,B,MarkedList) : -
next to(A,B),
nonmember (B, MarkedList),
print([ B | MarkedList]).

connect_mark(A ,B,MarkedList)
next to(A,C),
nonmember(C , MarkedList),
connect_mark(C,B,[C|Marked List]).

nonmember( X ,L) :- not(member (X ,L)).




~connected( e, a) .

~connect_ mark(e,a,[e])

-hext_to(e, a)
adjacent(e, a)

_adjacent(a,e)

rnext_to(e, c)

Lnext_to(e,d)
nonmember(d,[e])
[succeed
rconnect_mark(d,a,[d,c])
next_to(d,a)
adjacent(d, a)
adjacent(a,d)
succeed
nonmember(a,[d,e])
[succeed
print([a,d,e])
~succeed
- succeed
“succeed

fail
succeed

P.39

| Hﬁ

Inserting an Element ( Somewhere) in aList P.40

e [el, e2, €3, e4]

[e, &, e2, e3, 4]
[el, e, €2, €3, 4]
[el, e2, e, €3, e4]
[el, e2, €3, e, e4]
[el, e2, €3, &4, e]

insert(X, L, [X|L]).
insert(X, [H|T1, [H|U]) :- insert(X, T, U).

If you only ask for one solution, it will only usethe first
rule.

|?- insert(a, [b, c, d], Ans).
Ans =[a,b,c,d]

For a second answer, it goeson to the next rule.

|?- rinsert(a,[b|[c,d]],[b]U])
insert(a,[c,d],U2)
[insert(a,[c,d],[a,c,d])
insert(a,[b]|[c,d]],[b,a,c,d])




Permutationsof aList , Using Insert P.41

permute([], []).

permute([H|T], L) :-

>

permute( T, U),

insert(H, U, L).

—permute([1, 2, 3], Q).

r permute ([2, 3], U1)

permute ([3], U2)
permute ([3| NIL], U2) :-

permute ([3], [3])

L permute ([2, 3], [2, 3] )

—permute ([1, 2, 3], [1, 2, 3])

permute ([1][2,3]], Q) :- permute ([2,3], U), insert (1, U, Q).

permute ([2][3]], U1) :- permute([3], U2), insert (2, U2, U1)

permute (NIL, U3), insert (3, U3, U2)
permute (NIL, NIL), insert (3, NIL, U2)
insert (3, NIL, [3])

insert (2, [3], Ua)
insert (2, [3], [2, 3])

insert (1,[2, 3], Q)
insert (1,2, 3], [1, 2, 3])

Q=[1,2,3] «— firstanswer!

Now if you ask it for another answer it backsup. P.42

redo insert(1,[2,3],Q)
insert(1,[231,[2 1, 3])

permute([1,2,3],[21,3])
Q=[213]
redo insert(1,[2,3],Q)
insert(1,[23],[23,1])

permute([1,2,3],[2,3,1])
Q=[231]

Now redoing thelast insert fails.

redo permute([ 2, 3], U1)
permute([ 2,3],[3,2])

insert(1,[3,2],Q)
insert(1,[3,2]1,[1,3,2])

permute([1,2,3],[1,3,2])
Q=[132]

Q=[312]

Q=[321]




Using Permuteto Sort (I nefficiently) P43

sorted([ ]).

sorted([ X]).

sorted([A,B|R]) ;- A=<B,
sorted([B|R]).

sort2(L,S) :- permute(L,S), sorted(S).

sort2([2,3,1], Ans)

permute([ 2,3,1], Ans)

permute([2,3,1],[2,3,1]) gorted([2,3,1])
fail

permute([2,3,1],[3,2,1]) sorted([3,1,2])
fail

permute([2,3,1],[3,1,2]) sorted([3,1,2])
fail

permute([2,3,1],[1,2,3]) sorted([2,1,3])
fail

permute([ 2,3,1],[1,2,3]) sorted([1,23])

Ans = [1,2,3]




