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Homework set5: Prolog— due Monday 19 February
Total numberof pointsavailableon this homeavork is 100. Full creditis equivalentto 100 points.

1. (20 pts.) Definenumeralsasfollows, renderingPeanas axiomsin Prolog:

%o num( X) nmeans: X is a nuneral.
num(0) .
nunm(s(X)) :- num(X).

Wosum( X, Y, Z) neans: X, Y, Z are nunerals
2% such that Zis the sumof X and Y.

0
sum(X, 0, X) :- num X).
sun(X, s(Y), s(2)) :- sumX Y, 2).
Why cant we write simplysun( X, 0, X). for thefirstrule?
Whatarethe answergo thefollowing queries:

(@) ?- sun(s(s(0)), s(s(s(0))), 2).

2. (20 pts.) Continuingthe precedingexercise,write the rules for multiplication nmul t ( X,
Y, Z),meaninghatZ istheproductof X andY. Multiplication is definedby thefollowing
axioms:

e X-0=0
o X-8(y) = (X-y) +x

3. (60pts.) Thefollowing aretherulesfor | i st (L) , whichmeanghatL is alist.

list([]).
list([_|T]) :- list(T).

(a) (10pts.)Write therulesfor | en(L, X),whichmeanghatX, anumeralasdefinedn
the precedingexercisesijs thelengthof thelist L.

(b) (20 pts.) Write therulesfor append( L1, L2, L3),whichmeanghattheconcate-
nationof listsL1 andL?2 is thesameaslist L3.

(c) (20 pts.) Write therulesfor reverse( L1, L2), which meansthatlist L2 is the
reverseof list L1.

(d) (10 pts.) Write the rulesfor pal i ndr omre( L) , which meansthatlist L is a palin-
drome.



