Prolog Programming Assignment #1: Various Computations

Abstract:
In this assignment we are asked to perform and observe the ways prolog
represents it's knowledge base along with how to search it

Task 1 - Colors KB

Code:
%
% File: colors.pro

% Line: Six color facts, structured into primaries and secondaries
%
% primary(P) :: P is a primary color
primary(blue).

primary(red).

primary(yellow).

%
% secondary(S) :: S is a secondary color
secondary(green).

secondary(orange).

secondary(purple).

%
% color(C) :: C is a color
color(C) :- primary(C).
color(C) :- secondary(C).




Demo:

77— primaryi{blue).
ERROR: T ure: primarv~/l (DVIH could not correct goal)
?7— consult('colors. pro').

true,

7= primary({blue) .
true.

7— primnaryi(red).
true.

7- primaryi{greesn).
false.

77— secondary{green) .
true.

77— secondarvi{purple).
true,

7— =secondarvivellow).
falss.

?— color(blue).
trues .

77— color(purple) .
trus.

?7— primarv(P).
lue ;

red ;

yvellow.

F
P
- secondary(S).
green ;

orange |
purple.

oo -
nenon

- coloxr(C).
blue
red ;
vellow ;
green |
orange |
purple.

OO0

7= listing(primarvy).
primary(blue) .
primaryi{red) .
primary(yellow).

trus=.

7= listing(=secondary).
secondaryv(green) .
secondary(orange) .
secondary(purple) .

trus.

7= listing{color).

color(C) :-
primarv(C).

color(C) .-
secondary(C) .

true.



Task 2 - Foods KB

Code:
fruit(grapefruit).
fruit(avocado).
fruit(date).
vegetable(asparagus).
vegetable(broccoli).
vegetable(carrot).
food(F) :- fruit(F).
food(F) :- vegetable(F).

Demo:

?7— consult{ ' 'foods. pro')
trus.

?— fruit{grapefruit).
true.

?— fruit{avocado) .
true.

?— fruit(date).
trus.

?7- wegetable(asperagus)
trus=.

77— wegetable(broccoli) .
true.

?— wegetable(carrot).
true.

?7— ftruit{asperagus).
false,

?— wegetable(avocado) .
false.

?— ftood({carrot) .
true,

7= food(grapefruit) .
true



Task 3 - Map Coloring
Code:

different(red,blue).
different(red,green).
different(red,orange).
different(green,blue).
different(green,orange).
different(green,red).
different(blue,green).
different(blue,orange).
different(blue,red).
different(orange,blue).
different(orange,green).
different(orange,red).

coloring(A,B,C,D,E,F,G,H, L J,K,L,M,N,O,P,Q,R,S, T, U, V, W, X,

Y, Z, AA, BB) :-
different
different
different
different
different
different
different
different
different
different

different
different
different
different
different
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different(Q, R),
different(Q, Y),
different(Q, X),
different(Q, P),
different(R, F),
different(R, G),
different(R, S),
different(R, 2),
different(R, Y),
different(R, Q),
different(S, G),
different(S, H),
different(S, 1),

different(S, T),

different(S, 2),

different(S, R),
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different(W, AA),
different(W, V),
different(W, M),
different(W, N),
different(W, O),
different(X, Q),
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Demo:

?7- consult('task3 . pro').

true.
?- coloring(id, 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, Ak, BB).
A=K K=M M=0 0=0Q, Q=5 S =EB, BB = red,
B=1 1L=N N=P, P=R, R=T, T = Ak, Ak = orange,
C=F F=H H=J,J=¥V, V=X ¥X=72Z, Z=>blue
D=E E=G, G=1I I=U UT=W. W=Y ¥ =green
A
E F G H
a |R S
P v 7 - l
C X B
o AA | BB J
W \Y; U
N M L K
D




Task 4 - Floating Shapes World KB

Image:

]
Code:
%

%
% --- 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), ), Ais 3.14 *R* R.
area(Name,A) :- square(Name,side(S), ), Ais S * S.

Demo:

77— consult('shapes_world_1 . pro')
trus.

77— listing(squares)
squares -
square(Nane, _, _).
yrite(Namne),
nl,
fail.
Squares

true,

7- squares.
sera
sara
sarah
true.

7= listing(circles).
circles -
circle(Hamne, _. _).
write(Hane),
nl,
fail
circles.

true.

7— circles.
carla

cora
connie
claire
trus.

7= listing(shapes) .
shapes -
circles,
squares

true,

?7— shapes.
carla
cora
connie
claire
sera

Sara

sarah
trus.



?— blu=i{Shapes) .
Shape sara
Shape cora .

"
L

77— large(Hamne),
cora

sarah

fals=.

write(Hane),

nl,

fail.

?— =mall(Hame) write(Hame) . nl, fail.

carla
connie
claire
sera
=ara
fals=.

77— areal(cora.i).
A = 153 .86

?— areaicarla.i).

A = 50.24



