
Assignment #6
Trevor Strickland, CSC344

November 2, 2022

Learning Abstract: This assignment serves as an introduction to the Prolog language, and 
goes through the definitions of rules and predicates, solving problems like coloring maps with 
each neighbor having a different color than one another, and working with pre-written 
databases. This assignment also touches on list processing in Prolog.

Task 1: Map Coloring



map_coloring.pro

diff(red, blue).
diff(red, green).
diff(red, yellow).

diff(green, blue).
diff(green, red).
diff(green, yellow).

diff(blue, green).
diff(blue, red).
diff(blue, yellow).

diff(yellow, blue).
diff(yellow, green).
diff(yellow, red).

coloring(A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q) :-
diff(A, B),
diff(A, C),
diff(A, D),
diff(A, E),
diff(B, C),
diff(B, D),
diff(B, F),
diff(B, G),
diff(C, E),
diff(C, M),
diff(C, L),
diff(D, H),
diff(D, I),
diff(D, E),
diff(E, K),
diff(E, J),
diff(F, G),
diff(F, M),
diff(F, N),
diff(G, H),
diff(G, O),
diff(H, O),
diff(H, I),
diff(I, J),
diff(I, P),
diff(J, K),
diff(J, P),
diff(K, L),
diff(K, Q),
diff(L, M),
diff(L, Q),
diff(M, N),
diff(N, O),
diff(N, Q),



diff(O, P),
diff(P, Q).

Demo:



Task 2: Floating Shapes



floating_shapes.pro

% -----------------------------------------------------------------------
% -----------------------------------------------------------------------
% --- File: shapes_world_1.pro
% --- Line: Loosely represented 2-D shapes world (simple take on SHRDLU)
% -----------------------------------------------------------------------
% -----------------------------------------------------------------------
% --- Facts .--
% -----------------------------------------------------------------------
% -----------------------------------------------------------------------
% --- square(N,side(L),color(C)) :- N is the name of a square with side L
% --- and color C

square(sera,side(7),color(purple)).
square(sara,side(5),color(blue)).
square(sarah,side(11),color(red)).

% -----------------------------------------------------------------------
% --- circle(N,radius(R),color(C)) :- N is the name of a circle with
% --- radius R and color C

circle(carla,radius(4),color(green)).
circle(cora,radius(7),color(blue)).
circle(connie,radius(3),color(purple)).
circle(claire,radius(5),color(green)).

% -----------------------------------------------------------------------
% Rules .--
% -----------------------------------------------------------------------
% -----------------------------------------------------------------------
% --- circles :- list the names of all of the circles

circles :- circle(Name,_,_), write(Name),nl,fail.
circles.

% -----------------------------------------------------------------------
% --- squares :- list the names of all of the squares

squares :- square(Name,_,_), write(Name),nl,fail.
squares.

% -----------------------------------------------------------------------
% --- squares :- list the names of all of the shapes

shapes :- circles,squares.

% -----------------------------------------------------------------------
% --- blue(Name) :- Name is a blue shape

blue(Name) :- square(Name,_,color(blue)).
blue(Name) :- circle(Name,_,color(blue)).



% -----------------------------------------------------------------------
% --- large(Name) :- Name is a large shape

large(Name) :- area(Name,A), A >- 100.

% -----------------------------------------------------------------------
% --- small(Name) :- Name is a small shape

small(Name) :- area(Name,A), A < 100.

% -----------------------------------------------------------------------
% --- area(Name,A) :- A is the area of the shape with name Name

area(Name,A) :- circle(Name,radius(R),_), A is 3.14 * R * R.
area(Name,A) :- square(Name,side(S),_), A is S * S.

Demo:





Task 3: The Pokemon KB

First Demo:







pokemon.pro (extended functionality):

display_names :- pokemon(name(N),_,_,_), write(N), nl, fail.
display_attacks :- pokemon(_,_,_,attack(N,_)), write(N), nl, fail.

powerful(N) :- pokemon(name(N),_,_,attack(_,DP)), DP > 55.
tough(N) :- pokemon(name(N),_,hp(HP),_), HP > 100.

type(N,T) :- pokemon(name(N),T,_,_).
dump_kind(T) :- pokemon(N,T,H,A), write('pokemon('), write(N), write(','), 
write(T), write(','), write(H), write(','), write(A), write(').'), nl, fail.

display_cen :- cen(N), write(N), nl, fail.

family(N) :- write(N), write(' '), evolves(N, X), family(X).
families :- cen(N), family(N), nl, fail.

lineage(N) :- 
pokemon(name(N), T, H, A),write('pokemon(name('), write(N), 
write('),'), write(T), write(','), write(H), write(','), write(A), 
write(')'),
evolves(N, X), nl, lineage(X).



Second Demo:





Task 4: Lisp Processing in Prolog

First Demo:



list_processing.pro

first([H|_], H).
rest([_|T], T).

last([H|[]], H).
last([_|T], Result) :- last(T, Result).

nth(0,[H|_],H).
nth(N,[_|T],E) :- K is N - 1, nth(K,T,E).

writelist([]).
writelist([H|T]) :- write(H), nl, writelist(T).

sum([],0).
sum([Head|Tail],Sum) :-

sum(Tail,SumOfTail),
Sum is Head + SumOfTail.

add_first(X,L,[X|L]).

add_last(X,[],[X]).
add_last(X,[H|T],[H|TX]) :- add_last(X,T,TX).

iota(0,[]).
iota(N,IotaN) :-

K is N - 1,
iota(K,IotaK),
add_last(N,IotaK,IotaN).

pick(L,Item) :-
length(L,Length),
random(0,Length,RN),
nth(RN,L,Item).

make_set([],[]).
make_set([H|T],TS) :-

member(H,T),
make_set(T,TS).

make_set([H|T],[H|TS]) :-
make_set(T,TS).



Second Demo:




