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Homework set5: Prolog— dueMonday 19February

Totalnumberof pointsavailableon this homework is 100.Full credit is equivalentto 100points.

1. (20 pts.)Definenumeralsasfollows,renderingPeano’s axiomsin Prolog:

%% num(X) means: X is a numeral.
num(0).
num(s(X)) :- num(X).

%% sum(X, Y, Z) means: X, Y, Z are numerals
%% such that Z is the sum of X and Y.
sum(X, 0, X) :- num(X).
sum(X, s(Y), s(Z)) :- sum(X, Y, Z).

Why can’t wewrite simplysum(X, 0, X). for thefirst rule?

Whataretheanswersto thefollowing queries:

(a) ?- sum(s(s(0)), s(s(s(0))), Z).

(b) ?- sum(X, Y, s(s(s(0)))).

2. (20 pts.) Continuingthe precedingexercise,write the rules for multiplication mult(X,
Y, Z), meaningthatZ is theproductof X andY. Multiplication is definedby thefollowing
axioms:

� x � 0 � 0
� x � s � y ��� �

x � y ��� x

3. (60 pts.)Thefollowing aretherulesfor list(L), whichmeansthatL is a list.

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

(a) (10pts.)Write therulesfor len(L, X), whichmeansthatX, anumeralasdefinedin
theprecedingexercises,is thelengthof thelist L.

(b) (20pts.)Write therulesfor append(L1, L2, L3), whichmeansthattheconcate-
nationof listsL1 andL2 is thesameaslist L3.

(c) (20 pts.) Write the rules for reverse(L1, L2), which meansthat list L2 is the
reverseof list L1.

(d) (10 pts.) Write the rules for palindrome(L), which meansthat list L is a palin-
drome.


