CS 6374 - Computational Logic

Problem 1:
queens problem whose code is

Ans.

n_qgueens (N, Qs) :-
length(Qs, N),
Qs ins 1..N,
safe_queens (Qs) .

safe_queens ([]).
safe queens ([Q]|Qs]) :-

safe_queens (Qs, Q, 1),

safe_queens (Qs) .
safe_queens ([], _, _).
safe_queens ([Q|Qs], Q0, DO) :-

Q0 #\= Q,

abs (Q0 - Q) #\= DO,

D1 #= DO + 1,

safe_queens (Qs, Q0, D1).
% n_qgueens (4,Q), label(Q).
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Follow the structure of the 8

hwsql.lp

X #= Y+N; X #= Y-N
attack(X,N, [ |Ys])

N1 #= N+1, attack(X,NI1,Ys)

2- ['hwsql.1lp'].
true.

permutation([],[])
permutation(Xs,[Z]|Zs])

select(Z,Xs,Ys), permutation(Ys,Zs) = oL@ 0), TE=l@)-

[2, 4, 1, 3] ;
[3, 1,4, 2] ;

range(N,N, [N])

range(M,N, [M|Ns]) «S )
M #< N, M1 #= M+1, range(MI1,N,Ns)

ueens(5,Q), label(Q).
3, 2, 4] ;

s

select (X, [X|T],T)
select(X, [H|T1,[H|R])
select(X,T,R)
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n_queens(N, Qs)
length(0s, N),
Qs ins 1..N,
safe queens(Qs)

- n_queens(3,Q), label(Q).

-1
safe queens([])
safe_queens([Q]0s])

safe queens(Qs, 0, 1), safe queens(0s)

safe_queens([], _, _)
safe_queens([Q]|0s], 0O,
0 #=20
abs (00 - Q) #
D1 #= DO 1,
safe_queens(Qs, 00, DI)

=
’

Do)

Do,
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Problem 2: Write a CLP(FD) program to solve cryptarithmetic addition problems.

Ans.

genCrypt ([H1|T1] + [H2]|T2] = [H3|T3]):-
append ( [H1|T1]1, [H2|T2], Temp) ,
append (Temp, [H3|T3],Duplicates),

list_to_set(Duplicates,DistictSet),
DistictSet ins 0..9,
all distinct(DistictSet),

H1 #> 0, H2 #> 0, H3 #> O,
value ([H1]|T1],81),
value ([H2]|T2],82),
value ([H3]|T3],83),
S3 #= S1 + S2,

I

labeling ([],DistictsSet) .

value([],0).

value ([H|T],V) :-
length(T,L), Base #= 10AL,
BaseValue #= Base * H,

V #= V1 + BaseValue,
value(T,V1) .

& = rahul: Assignment 05

?- ['hwsq2.1p']. ?- ["hwsg2.1p'].
true. true.

?- genCrypt([A,M] + [P,M] = [D,A,Y]). - genCrypt([E,A,T] + [T,H,A,T] = [A,P,P,L,E])

“

(Library(clpfd))

. .
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genCrypt([HI|T1] + [H2|T2] = [H3]|T31) X
append([H1|T1],[H2|T2],Temp), M
append(Temp, [H3|T3],Duplicates), P
D

Y

A
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- genCrypt([B,I,K,E] + [R,I,D,E] = [R,0,A,D,S])

]

. .

list to set(Duplicates,DistictSet),
DistictSet ins 0..9,
all distinct(DistictSet),
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9,
HI #> 0, H2 #> 0, H3 # 0, é’
value([H1|T1],51), 2
value([H2|T2],52), é
value([H3]|T3],53), N
S3 #= S1 + S2, D
M
0
R
Y

- genCrypt([S,E,N,D] + [M,0,R,E] = [M,0,N,E,¥]).
9,

labeling([],DistictSet)

>
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]

value([],0) 3
value([H|T],V)

length(T,L), Base #- 10"L, ?- genCrypt([L,I,V,E] + [V,I,L,E] = [E,V,I,L]).

BaseValue #= Base H,

- genCrypt([D,0,N,A,L,D] + [G,E,R,A,L,D] = [R,0,B,E,R,T])

O~

>

o,

V #= VI BaseValue,

i
value(T,V1) >

=
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Problem 3: Program the Zebra puzzle in CLP (FD).
Ans.
solve(N,C,P,A,D) :-
N ins 1..5, C ins 1..5, P ins 1..5, A ins 1..5, D ins 1..5,
all different(N), all different(C), all _different(P), all_different(a),
all _different (D),

N
A

[N1,N2,N3,N4,N5], C = [Cl,C2,C3,C4,C5], P = [P1l,P2,P3,P4,P5],
[Al1,A2,A3,A4,A5], D = [D1,D2,D3,D4,D5],

%Rules: 1. 2. 3. 4. 5.
N1 #= C2, N2 #= Al, N3 #= Pl, N4 #= D3, N5 #= 1,

%Rules: 6. 7. 8. 9. 10.
Cl #= D4, Cl #= C5 + 1, P5 #= A4, P2 #= C3, D5 #= 3,

%Rules: 11. 12. 13. 14.
N5 #= C4 + 1 #\/ N5 #= Cc4 -
A5 #= P2 + 1 #\/ A5 #= P2 -

1, P3 #= D1, A3 #= P4 + 1 #\/ A3 #= P4 - 1,
ll

labeling ([f£f],N), labeling([ff],C), labeling([ff],P), labeling([ff],A),
labeling ([f£f],D),

H = [lives(englishman,N1l), lives(spaniard,N2), lives (japanese,N3),
lives(italian,N4), lives (norwegian,N5)],

member (lives (Ownerl,A2), H), write('Zebra owner: '), write(Ownerl), nl,
member (1lives (Owner2,D2), H), write('Water drinker: '), write(Owner2), nl.

hwSq3.Ip p p x o rahul: Assignment 05
?- ["hw5qg3.1p']
(library(clpfd)) true.

solve(N,C,P,A,D) ?- solve([Englishman, Spaniard, Japanese, Italian, Norwegian], [Green
, Red, Yellow, Blue, White], [Painter, Diplomat, Violinist, Doctor, S
N ins 1..5, C ins 1..5, P ins 1..5, A ins 1..5, D ins 1. culptor], [Dog, Zebra, Fox, Snail, Horse], [Juice, Water, Tea, Coffee

, Milk]).
Water drinker: norwegian

[N1,N2,N3,N4,N5], C [c1,c2,Cc3,C4,C5], Englishman = Red, Red = Sculptor, Sculptor = Snail, Snail = Milk, Mil
[P1,P2,P3,P4,P5]1, A [A1,A2,A3,A4,A5], k =3,
[D1,D2,D3,D4,D5], Spaniard = White, White = Violinist, Violinist = Dog, Dog = Juice, Ju
ice = 4,
%Rules: 1. 2. 3. 4. 5. Japanese = Green, Green = Painter, Palnter = Zebra, Zebra = Coffee, C
N1 #= C2, N2 #= A1, N3 P1, N4 #= D3, N5 #= 1, offee = 5,
Italian = Blue, Blue = Doctor, Doctor = Horse, Horse = Tea, Tea = 2,
%Rules: 6. 7. 8. 9. 10. Norwegian = Yellow, Yellow = Diplomat, Diplomat = Fox, Fox = Water, W
Cl #= D4, C1 #= C5 + 1, P5 #= A4, P2 #= (C3, D5 #= 3, ater = 1 ;

% 11. 12. 13. 14.

N5 #=C4 + 1 #\/ N5 #= (4 - 1,

P3 #= D1,

A3 #= P4 + 1 #\/ A3 #= P4 - 1,

A5 #= P2 + 1 #\/ A5 #= P2 - 1,
labeling([ff],N), labeling([ff],C),
labeling([ff],P), labeling([fTf],A),
labeling([ff],D),

H = [lives(englishman,N1), lives(spaniard,N2), lives(ja

member (lives (Ownerl,A2), H), write br o), wri

2
2

member (lives (Owner2,D2), H), write(
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Problem 4: Program the Sudoku Puzzle in CLF(FD). You should read input from the
user which consists of a series of terms of the form:
f(X,Y,2).
in a file called ”"input”. The term f(X,Y,Z) states that the square at position (X, Y) has
value Z (2 € 1..9). The input file is used to indicates the values given at the various
squares in the puzzle. Your program should print the solution on the screen using write
statements.
Ans.
sudoku (Rows) : -

length (Rows, 9), maplist(same_length (Rows), Rows),

append (Rows, Vs), Vs ins 1..9,

maplist(all_distinct, Rows),

transpose (Rows, Columns),

maplist(all_distinct, Columns),

Rows = [A,B,C,D,E,F,G,H,1I1,

blocks (A, B, C), blocks (D, E, F), blocks(G, H, I).

blocks ([1, [1, [1).

blocks ([A,B,C|Bsl1l], [D,E,F|Bs2], I[G,H,I|Bs3]) :-
all_distinct([A,B,C,D,E,F,G,H,I]),
blocks (Bsl, Bs2, Bs3).

R TR TR PRINTING ----------=----=--=--=---

writeRow([H1,H2,H3,H4,H5,H6,H7,H8,H9]) :-

write('|")
% (var (H1) -> write('_'); write(H1l)), write(' '),
(var (H1) -> write('_'"); write(H1l)), write(' '),
(var (H2) -> write('_'"); write(H2)), write(' '),
(var (H3) -> write('_'); write(H3)), write(' '), write('|"'),
(var (H4) -> write('_'"); write(H4)), write(' '),
(var (H5) -> write('_'"); write(H5)), write(' '),
(var (H6) -> write('_'); write(H6)), write(' '), write('|"'),
(var (H7) -> write('_'"); write(H7)), write(' '),
(var (H8) -> write('_'"); write(HS8)), write(' '),
(var (H9) -> write('_'"); write(H9)), write(' '),
write('|'), nl.
SwriteSudoku([]) :- nl.

writeSudoku ([H1,H2,H3,H4,H5,H6,H7,H8,H9]) :-
writeOuterLine([1,2,3,4,5,6,7,8,9]1),
writeRow(Hl),
writeRow (H
writeRow ( , writeInnerLine([1,2,3,4,5,6,7,8,91),
writeRow (
writeRow (
writeRow ( , writeInnerLine([1,2,3,4,5,6,7,8,91),
writeRow (
writeRow (
writeRow (H9) ,

writeOuterLine([1,2,3,4,5,6,7,8,91), nl.
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writeInnerLine ([H|T]) :-
write('|"'),
length ([H|T],L), Temp is sqgrt(L), N is ceil (Temp),
Dashes is N+L*2-1, writeInnerDashes (Dashes) .

writeInnerDashes (0) :- write('|'), nl.

writeInnerDashes(N) :- write('-'), N1 is N - 1, writeInnerDashes (N1).

writeOuterLine ([H|T]) :-
write('*'"),
length ([H|T],L), Temp is sqgrt(L), N is ceil (Temp),
Dashes is N+L*2-1, writeOuterDashes (Dashes) .

writeOuterDashes (0) :- write('*'), nl.

writeOuterDashes (N) :- write('-'), N1 is N - 1, writeOuterDashes (N1).
Bm s e s - - - 3 DIFFERENT PROBLEMS -------------------

:- dynamic problem/2.

% EASY

prOblem(ll [[_I_I_ _I_I_I_I_I_] !

% MEDIUM
problem(2, [[_,_,_,2,6

6,8, _,_,7,_,_,9,
1,9

8,2

5/_/_/_131_[2 8
9 3/_/_/_1714
3,6

— — _151_1_1 ’

[ ]
[ ]
[ ]
. ,4,6,_,2,9,_,1,
[ ]
[ ]
[ 1,
[7,_J o 1,8,_,_,_11).

% HARD
problem(3, [[1,_,_ ,4,8,9,_,_,61,
7,3

’ I_I_I_I_I_I4I
9

Homework 05


mailto:rsn170330@utdallas.edu

rsnl70330@utdallas.edu

Rahul

Nalawade,

- Computational Logic

Cs 6374

w0
=
=
c
@
E|
c
=
]
]
<
=
£
o
e

a
S
<
o
A
=
=
o~

&

?- ["hwsg4.1p'].

- problem(3,Rows), writeSudoku(Rows), sudoku(Rows), w
eSudoku(Rows) .

?- problem(1,Rows), writeSudoku(Rows), sudoku(Rows), wri

teSudoku(Rows) .

problem(1,

1520489376

987654 (321

[E:]
1 ]2

390256 (841
68[3711]295

[173 985
[928 (746

46
51

problem(3,

[[9, 8, 7, 6, 5, 4, 3, 2]...
.1, [3, 5,1, 9, 2, 8...

. [7, 9, 51...

, 3, 4, 8]..

problem(3,Rows), -writeSudoku(Rows)

Note

refer them for

lp. Please,

i

is saved as hwbg

il

1

les for each problem

i

* All source £

evaluation.

* A1l the screen shots in this document are also attached as abqi.png.
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