CS 6374 - Computational Logic Nalawade, Rahul - rsnl70330@utdallas.edu

PART 1
1. Reach Chapters 4 and 5 in Gelfond and Kahl's book.

PART 2
2. Review the "Intro to ASP and Practice Problems" document on the course page to
practice with ASP.
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PART 3
3. Solve Problems #1, #3, #5, #7, #9 from Chapter 5 in Gelfond and Kahl's book.
All problems to be programmed and run on CLASP
(download CLASP from https://potassco.orqg/; you will have to ground your program
first using the GRINGO system, then find answer sets using the CLASP system).

We can use the application as:
gringo [ options | files ] | clasp [ options | number® ] OR
clingo [ options | files | number” ] (*Only produces first answer set? NO¥)

Intentionally didn’t hide the grounded rules.

1. "Apollo and Helios are lions in a zoo. Normally lions are dangerous. Baby lions
are not dangerous. Helios is a baby lion." Assume that the zoo has a complete list
of baby lions that it maintains regularly. Your program should be able to deduce
that Apollo is dangerous, whereas Helios is not. Make sure that

(a) i1f you add another baby lion to knowledge base, the program would derive that
it is not dangerous, even though that knowledge is not explicit; and

(b) if you add an explicit fact that Apollo is not dangerous, there is no
contradiction and the program answers intelligently.

Ans.

Output (p3glsimple.log): Image 01l: Simple Run
clasp version 3.1.4 e z2
Reading from stdin 2
Solving...

Answer: 1

lion(apollo) lion(helios) ) e
. . y rahul: $ gringo hwdp3ql.lp | clasp 0
baby lion(helios) dangerous (apollo) el clasp version 3.1.4 istiecae e o
: 2 eading fron stitn
-dangerous (helios) baby_Lon(X).  amerti = :
SATISFIABLE anoe TN &aznggﬁ&c lion(helios) baby lion(helios) -dangerous(helios) danger]
lion(X), SATISFIABLE
8 not baby lion(X),
1 not -dangerous (X) g:ﬁls i
Model S . 1 21 -danqerous(x) e (T:;EETi_Ne ggggz (Solving: 0.00s 1st Model: 0.00s Unsat: 0.00s)
c 11 1 baby_lion(X) rahul: S |
alls :
Time : 0.000s (Solving: 0.00s 1st 26 baby_lion(helios)
Model: 0.00s Unsat: 0.00s) 2
CPU Time : 0.000s
: a :
Image 02: (a) Image 03: (b)

1

0 lion(ar % rahul: clingo-5.2.2-linux-x86_64

1 lion(he rahul: $ gringo hwdp3ql.lp | clasp ©
clasp version 3.1.4

Reading from stdin

Solving...

lion(apollo % rahul: clingo-5.2.2-linux-x86_64

11 lion( 0s rahul:cling $ gringo hwdp3qi.lp | clasp @
clasp version 3.1.4
Reading from stdin
B Lon( Solving. ..
baby_lion(X) Answer: 1
[Lion(apollo) lion(helios
i -dang

lion(X)
baby_lion(X)

dangerous (X) apollo) lion(sam

lion(X), SATISFIABLE

not baby lion(X), Model: 1

‘ X lodels

not -dangerous(X) Galle S

5 : Time : 0.000s (Solving: 0.00s 1st Model: ©.60s Unsat: 0.00s)

-dangerous(X) :- CPU Time 0.000s
baby_lion(X) rahul: ] |

- dal
SATISFIABLE

Models
Calls
21 -dangerous(X) :- E;'Jen,“e
2 baby_lion(X) rahul: S |

t -dangerous(X)

.000s (Solving: 0.00s 1st Model: ©.00s Unsat: 0.00s)
000s

-dangerous (apollo) .

baby lion(helios)
7 baby_lion(sam)

baby lion(helios)
baby lion(sam)
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3. "American citizens normally live in United States. American diplomats may or may
not live in the United States. John, Miriam, and Caleb are American citizens. John
lives in Italy. Miriam is an American Diplomat."
a. Assume we do not have complete list of American diplomats. (Note that your
program should not be able to conclude that Caleb lives in United States.)
b. Now assume we have a complete list of American diplomats. Add this
information to the program. What does your new program say about Caleb's
place of residence?
c. Rewrite the program from 3b by using the simplified form of the
cancellation axiom.
Ans.
Output (p3g3a.log):
Answer: 1
american_diplomat (miriam) live in(john,italy) country(united_states) country(italy)
american_citizen(john) american_citizen (miriam) american_citizen(caleb)
ab_citizen(john) ab_citizen(caleb) live_in(miriam,united states)
-live in(miriam,italy) -live_in(john,united states)
Answer: 2
american_diplomat (miriam) live_in(john,italy) country(united_states) country(italy)
american_citizen(john) american_citizen (miriam) american_citizen(caleb)
ab_citizen(john) ab_citizen(caleb) -live_in(miriam,united states)
-live _in(john,united states)
SATISFIABLE

Output (p3g3b.log):

Answer: 1

american_diplomat (miriam) live_in(john,italy) country(united_states) country(italy)
american_citizen(john) american_citizen (miriam) american_citizen(caleb)
-american_diplomat (john) -american_diplomat (caleb) -live_in(john,united states)
live _in(caleb,united states) -live in(miriam,united_states) -live_in(caleb,italy)
Answer: 2

american_diplomat (miriam) live in(john,italy) country(united_states) country(italy)
american_citizen(john) american_citizen (miriam) american_citizen(caleb)
-american_diplomat (john) -american_diplomat (caleb) -live_in(john,united_states)
live in(caleb,united states) live in(miriam,united _states) -live in(caleb,italy)
-live in(miriam,italy)

SATISFIABLE

Output (p3g3c.log):

Answer: 1

american_diplomat (miriam) live in(john,italy) country(united_states) country(italy)
american_citizen(john) american_citizen (miriam) american_citizen(caleb)
-american_diplomat (john) -american_diplomat (caleb) ab_citizen(miriam)

-live _in(john,united_states) live in(caleb,united_states)
-live_in(miriam,united _states) -live in(caleb,italy)

Answer: 2

american_diplomat (miriam) live in(john,italy) country(united_states) country(italy)
american_citizen(john) american_citizen (miriam) american_citizen(caleb)
-american_diplomat (john) -american_diplomat (caleb) ab_citizen(miriam)
-live_in(john,united_states) live_in(caleb,united states)

live in(miriam,united_states) -live_in(caleb,italy) -live in(miriam,italy)
SATISFIABLE
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5. "A field that studies pure ideas does not study the natural world. A field that
studies the natural world does not study the pure ideas. Mathematics normally
studies pure ideas. Science normally studies the natural world. As a computer
scientist, Daniela studies both mathematics and science. Both mathematics and
science study our place in the world."

Make sure your program can deduce that Daniela studies our place in the world.
Ans.

x o rahul: clingo-5.2.2-linux-x86_64

rahul: $ clingo hw4p3g5.1p

clingo version 4.5.4

Reading from hw4p3q5.1lp

Solving...

Answer: 1

field(mathematics) field(science) person(daniela)

ab_nw(mathematics) studies_natural_world(science)

studies pure ideas(X) a?_pi(sc?ence) studie§_pure_idgas(mathematic§) stu
field(X), dles(@anlela,mathem?tlcs) studles(d?nlela,SCIence)
not studies natural world(X) studies_our_place_in_the_world(daniela)

- - SATISFIABLE

field(math
field(s

studies natural world(X)
field(X),
not studies pure ideas(X)

studies pure ideas(X)
field(X), Models gl

X mathematics, Calls 2 Al
n ab pi(X) Time : 0.002s (Solving: 0.00s 1st Model: O
.00s Unsat: 0.00s)
studies_natural_world(X) CPU Time : 0.000s
field(X), rahul: 3 |

X science,

not ab nw(X)

ab pi(X)
X science

ab_nw(X)
X mathematics

person(daniela)

studies(X,Y)
X), field(Y
Output (p3g5.log): R

clasp version 3.1.4 studies_our_place_in_the_world(P)
- T studies(P,m cs),
Reading from stdin studies(P,s

Solving... person(P)

Answer: 1
field (mathematics) field(science) person(daniela) ab_nw(mathematics)
studies_natural_world(science) ab_pi(science) studies_pure ideas (mathematics)
studies (daniela,mathematics) studies(daniela, science)
studies_our_ place_in the world(daniela)

SATISFIABLE

Models : 1

Calls 1

Time : 0.000s (Solving: 0.00s 1st Model: 0.00s Unsat: 0.00s)
CPU Time : 0.000s

Homework 04 4


mailto:rsn170330@utdallas.edu

CS 6374 - Computational Logic

Nalawade, Rahul - rsnl70330@utdallas.edu

7. You are given three complete lists of facts of the form

course (math), course(graphs),
student (john), student (mary),
took (john,math), took (mary,graphs),

Students can graduate only if they have taken all the courses in the first list.
Write a program that, given the above information, determines which students can
graduate. Make sure that, given the following sample knowledge base,

student (john) .
student (mary) .
course (graphs) .
course (math) .

took (john,math) .
took (john, graphs) .
took (mary, graphs) .

your program is able to

conclude can_graduate (john).
~can_graduate (mary) .
Ans.

Output (p3g7.log):

clasp version 3.1.4 course (r

Reading from stdin S

Solving... student (j
Answer: 1 student(m
course (math) took (]

course (graphs) Look!

student (john)

student (mary) student (Student),

3 course(Course),
Eootzqoin'grii?s) not took(Student,Course
ook (jonn,ma
took (mary graphs) -can_graduate(Student) :-
! student (Student) ,
- took (mary,math) course(Cou ,

-can_graduate (mary)

can_graduate (john) can_graduate(Student)

student (Student),

SATISFIABLE Sot

Models 1

Calls 1

Time : 0.000s (Solving: 0.00s 1st Model:
CPU Time : 0.000s

Homework 04

-took(Student,Course) :-

took(Student,Course)

can_graduate(Student)

% = rahul: clingo-5.2.2-linux-x86_64

rahul: $ gringo hw4p3q7.1p
| clasp ©

clasp version 3.1.4

Reading from stdin

Solving...

Answer: 1

course(math) course(graphs) student(john) student(

mary) took(john,graphs) took(john,math) took(mary,

graphs) -took(mary,math) -can_graduate(mary) can_g

raduate(john)

SATISFIABLE

Models : 1
Calls : 1

Time : 0.000s (Solving: 0.00s 1st Model: @
.00s Unsat: 0.00s)

CPU Time : 0.000s

rahul: s

0.00s Unsat: 0.00s)


mailto:rsn170330@utdallas.edu

CS 6374 - Computational Logic

9. Using the notions of hierarchy and defaults as detailed in Section 5.4,

ASP program to represent the following information.

A Selmer Mark VI is a saxophone.
Jake's saxophone is a Selmer Mark VI.
Mo's saxophone is a Selmer Mark VI.

Nalawade,

Rahul - rsnl70330@utdallas.edu

write an
Be as general as you can.

Part of the high D key is a spring that makes it work.

1

2

3.

4. Part of a saxophone is a high D key.

5

6. The spring is normally not broken.

7. Mo's spring for his high D key is broken.
Make sure that your
program correctly
entails that Jake's
saxophone works while
Mo's is broken. For
simplicity, assume that
no one has more than
one saxophone, and
hence, saxophones can
be identified by the
name of their owner.
Ans.

hw4p3q9.Ip

saxophone(sm6)
part(spring)

part(high D key).

has(jz has(mo,sm6) .

-is part(Sub,Super) :- part(Sub)
part(Super); saxophone(Super
not is part(Sub,Super)

),
is_part

is part

is_part(Sub,Super) Sub
is_part(Sub2,Super)
is_part(Sub,Sub2)

Super,

-works(Person,Sxp) :-
saxophone(Sxp), has(Person,Sxp),
not works(Person,Sxp)

-broken(Person,spring) :-
has(Person,Sxp), saxophone(Sxp),
owns (Person, n
not broken(P
Output (p3g9.1log):
clasp version 3.1.4
Reading from stdin
Solving...
Answer: 1

owns (Person,Part) has (Person,Sxp),
saxophone(Sxp) ,is part(Part,Sxp),
not -is_part(Part,Sxp)

broken(mo

nn 19

o' rahul: clingo-5.2.2-linux-x86_64
rahul:
q9.1p | clasp ©
clasp version 3.1.4
Reading from stdin
Solving...
Answer: 1
saxophone(sm6) part(spring) part(high_D_key)
has(jake,sm6) has(mo,sm6) is_part(high_D_key,
sm6) is_part(spring,high_D_key) broken(mo,spr
ing) is_part(spring,sm6) owns(jake,high_D_key
) owns(jake,spring) owns(mo,high_D_key) owns(
mo,spring) -broken(jake,spring) works(jake,sm
6) -works(mo,sm6)
SATISFIABLE

S gringo hw4p3

Models g

Calls g

Time : 0.000s (Solving: 0.00s 1st Mod
el: 0.00s Unsat: 0.00s)

CPU Time : 0.000s

rahul: |

saxophone (sm6) part(spring) part(high D key) has(jake,sm6) has (mo,smé6)
is_part(high D _key,sm6) is_part(spring,high D key) broken (mo,spring)
is_part(spring,sm6) owns (jake,high D key) owns (jake,spring) owns (mo,high D_key)

owns (mo, spring)

SATISFIABLE

Models 1

Calls 1

Time 0.000s (Solving: 0.00s 1st Model:
CPU Time 0.000s

Homework 04

-broken (jake, spring) works (jake, sm6)

0.00s Unsat:

-works (mo, sm6)

0.00s)
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PART 4
4. Solve the following problems using the s (ASP) system; recode them in ASP, not
Prolog:
a. Program the graph coloring problem in ASP (use the code discussed in class)
Ans.
Source code: hwédp4qgl.lp Output file: hwédp4qgl.log

hwapaal.ip hwap4a2.Ip hwép4q3.ig £ = rahul: sasp-1.1.0
$ ./sasp test/hwdpdgl.lp > hwdp4ql.log
S ./sasp -1 test/hwdp4ql.lp
r(1,c1), color(2,C2), coler(3,C3), color(4,C4), color(5,C5)
{ color(1,red), color(2,green), color(3,green), color(4,red), color(5,red), color(Var494,red)
( Var494 \= 2, Var494 \= 3 ), edge(1,2), edge(1,3), edge(2,4), edge(2,5), edge(3,4), edge(3,
node(1). node(2). node(3). node(4). 5), not color(1,var206) ( Var206 \= green, Var206 \= red, Var206 \= yellow ), not color(1l,gre

en), not color(1,yellow), not color(2,Var302) ( Var302 \= green, Var302 \= red, Var302 \= yel
low ), not color(2,red), not color(2,yellow), not color(3,Var398) ( Var398 \= green, Var398 \
= red, Var398 \= yellow ), not color(3,red), not color(3,yellow), not color(4,green), not col
or(4,yellow), not color(5,green), not color(5,yellow), not color(Var477,green) ( Vard77 \= 2,
Var477 \= 3 ), not color(Var493,yellow) ( Var493 \= 2, Var493 \= 3 ), not edge(1,Var183) ( V
ar183 \= 2, Var183 \= 3 ), not edge(2,Var279) ( Var279 \= 4, Var279 \= 5 ), not edge(3,Var375
) ( Var375 \= 4, Var375 \= 5 ), not edge(Var144,Var145) ( Var144 \= 1, Var144 \= 2, Varl44 \=
3

red,
green,

color(X, red) not color( green,

color(X,yellow) not col red,

color(X,green) not col r C5 = red
7- exit.
rahul: $ ./sasp -1 test/hwdpdql.lp

:- edge(X,Y), color(X,C), color(Y,C)?- color(1,C1), color(2,C2), color(3,C3), color(4,C4), color(5,C5)
{ color(1,red), color(2,yellow), color(3,yellow), color(4,red), color(5,red), color(Var494,re
d) ( Var494 \= 2, Var494 \= 3 ), edge(1,2), edge(1,3), edge(2,4), edge(2,5), edge(3,4), edge(
3,5), not color(1,Var206) ( Var206 \= green, Var206 \= red, Var206 \= yellow ), not color(1l,g
reen), not color(1,yellow), not color(2,Var302) ( Var302 \= green, Var302 \= red, Var302 \=y
ellow ), not color(2,green), not color(2,red), not color(3,Var398) ( Var398 \= green, Var398
\= red, Var398 \= yellow ), not color(3,green), not color(3,red), not color(4,green), not col
or(4,yellow), not color(5,green), not color(5,yellow), not color(Var477,green) ( Vard477 \= 2,
Var477 \= 3 ), not color(Var493,yellow) ( Var493 \= 2, Var493 \= 3 ), not edge(1,Var183) ( V
ar183 \= 2, Var183 \= 3 ), not edge(2,Var279) ( Var279 \= 4, Var279 \= 5 ), not edge(3,Var375

) ( Var375 \= 4, Var375 \= 5 ), not edge(Vari44,Var145) ( Varl44 \= 1, Varil44 \= 2, Varl44 \=

3)1

Cl1 = red,

C2 = yellow,

c3 yellow,

C4 = red,

c5 red

LI | N VI s

Homework 04 7


mailto:rsn170330@utdallas.edu

CS 6374 - Computational Logic

b.
Ans.

Source code: hwdp4qg2.lp

hwapaal.ip

hwipaq2.ip hwipaa3.ip araphColoring.log hw03q08.1p

block(a). block(b). block(c). block(d). block(e).

place(p). place(q). place(r)

transform(Statel,State2,Plan)
transform(Statel,State2,[Statel],Plan)

transform(Statel,State2,Visited,[])
permute(Statel,State2)

transform(Statel,State2,Visited, [Action|Actions])

chooseAction(Action,Statel,State2),
update(Action,Statel,State),

not member(State,Visited),
transform(State,State2, [State|Visited],Actions)

100 characters selected

hwapaal.ip

hwipaq2.ip hwipaa3.ip graphColoring.log hw03q08.Ip

block(a). block(b). block(c). block(d). block(e).

place(p). place(q). place(r)

transform(Statel,State2,Plan)
transform(Statel,State2, [Statel],Plan)

transform(Statel,State2,Visited,[])
permute(Statel,State2)

transform(Statel,State2,Visited, [Action|Actions])

chooseAction(Action,Statel,State2),
update(Action,Statel,State),

not member(State,Visited),
transform(State,State2, [State|Visited],Actions)

Line 156, Column 104

Homework 04
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Program the block's world problem from HW 7 using ASP

Output file: hwédp4qg2.log

x o

rahul: sasp-1.1.0

rahul: S ./sasp test/hwdp4g2.1lp > hw4p4q2.log

rahul: $ ./sasp -1 test/hwdp4q2.lp

?- transform([on(b,a),on(a,p),on(c,q),on(e,d),on(d,r)],[on(e,d),on(d,
p),on(b,q),on(a,c),on(c,r)],Plan)

{ block(c), chooseAction(toBlock(a,p,c),[on(b,qg),on(a,p),on(c,r),on(e
,d),on(d,p)],[on(e,d),on(d,p),on(b,q),on(a,c),on(c,r)]), chooseAction
(toPlace(b,a,q),[on(b,a),on(a,p),on(c,q),on(e,d),on(d,p)],[on(e,d),on
(d,p),on(b,q),on(a,c),on(c,r)]), chooseAction(toPlace(c,q,r),[on(b,q)
,on(a,p),on(c,q),on(e,d),on(d,p)],[on(e,d),on(d,p),on(b,q),on(a,c),on
(c,r)]), chooseAction(toPlace(d,r,p),[on(b,a),on(a,p),on(c,q),on(e,d)
son(d,r)],[on(e,d),on(d,p),on(b,q),on(a,c),on(c,r)]), clear(a,[on(b,q
),on(a,p),on(c,r),on(e,d),on(d,p)]), clear(b,[on(b,a),on(a,p),on(c,q)
son(e,d),on(d,p)]), clear(c,[on(b,q),0on(a,p),on(c,q),on(e,d),on(d,p)]
), clear(c,[on(b,q),0on(a,p),on(c,r),on(e,d),on(d,p)]), clear(d,[on(b,
a),on(a,p),on(c,q),on(e,d),on(d,r)]), clear(p,[on(b,a),on(a,p),on(c,q
),on(e,d),on(d,r)]), clear(q,[on(b,a),on(a,p),on(c,q),on(e,d),on(d,p)
1), clear(r,[on(b,q),on(a,p),on(c,q),on(e,d),on(d,p)]), legalAction(t
oBlock(a,p,c),[on(b,q),on(a,p),on(c,r),on(e,d),on(d,p)]), legalAction
(toPlace(b,a,q),[on(b,a),on(a,p),on(c,q),on(e,d),on(d,p)]), legalActi
on(toPlace(c,q,r),[on(b,q),on(a,p),on(c,q),on(e,d),on(d,p)]), legalAc
tion(toPlace(d,r,p),[on(b,a),on(a,p),on(c,q),on(e,d),on(d,r)]), membe
r(on(a,c),[on(a,c),on(c,r)]), member(on(a,c),[on(b,q),on(a,c),on(c,r)
1), member(on(a,c),[on(d,p),on(b,q),on(a,c),on(c,r)]), member(on(a,c)
,[on(e,d),on(d,p),on(b,q),on(a,c),on(c,r)]), member(on(a,p),[on(a,p),
on(c,r),on(e,d),on(d,p)]), member(on(a,p),[on(b,q),0n(a,p),on(c,r),on
(e,d),on(d,p)]), member(on(b,a),[on(b,a),on(a,p),on(c,q),on(e,d),on(d
,P)1), member(on(b,q),[on(b,q),0on(a,c),on(c,r)]), member(on(b,q),[on(
d,p),on(b,q),on(a,c),on(c,r)]), member(on(b,q),[on(e,d),on(d,p),on(b,
q),on(a,c),on(c,r)]), member(on(c,q),[on(a,p),on(c,q),on(e,d),on(d,p)
1), member(on(c,q),[on(b,q),on(a,p),on(c,q),on(e,d),on(d,p)]), member
(on(c,q),[on(c,q),on(e,d),on(d,p)]), member(on(c,r),[on(a,c),on(c,r)]
), member(on(c,r),[on(b,q),on(a,c),on(c,r)]), member(on(c,r),[on(c,r)
1), member(on(c,r),[on(d,p),on(b,q),on(a,c),on(c,r)]), member(on(c,r)
,[on(e,d),on(d,p),on(b,q),on(a,c),on(c,r)]), member(on(d,p),[on(d,p),
on(b,q),on(a,c),on(c,r)]), member(on(d,p),[on(e,d),on(d,p),on(b,q),on
(a,c),on(c,r)]), member(on(d,r),[on(a,p),on(c,q),on(e,d),on(d,r)]), m
ember(on(d,r),[on(b,a),on(a,p),on(c,q),on(e,d),on(d,r)]), member(on(d
,r),[on(c,q),on(e,d),on(d,r)]), member(on(d,r),[on(d,r)]), member(on(

x = rahul: sasp-1.1.0

a),[1) ( var2771 \= a, Var2771 \= b, Var2771 \= c, Var2771 \= d, Var2
771 \= e ), not member(on(Var2779,a),[on(d,p)]) ( Var2779 \= a, Var27
79 \= b, Var2779 \= c, Var2779 \= d, Var2779 \= e ), not member(on(Va
r2787,a),[on(e,d),on(d,p)]) ( Var2787 \= a, Var2787 \= b, Var2787 \=
c, Var2787 \= d, Var2787 \= e ), not member(on(Var2795,a),[on(c,r),on
(e,d),on(d,p)]) ( Var2795 \= a, Var2795 \= b, Var2795 \= c, Var2795 \
= d, vVar2795 \= e ), not member(on(Var2803,a),[on(a,p),on(c,r),on(e,d
),on(d,p)]) ( Var2803 \= a, Var2803 \= b, Var2803 \= c, Var2803 \= d,
Var2803 \= e ), not member(on(Var2811,a),[on(b,q),on(a,p),on(c,r),on
(e,d),on(d,p)]) ( var2811 \= a, Var2811 \= b, Var2811 \= c, Var28il \
= d, Var2811 \= e ), not member(on(Var3017,c),[on(c,r),on(e,d),on(d,p
)1) ( var3017 \= a, Var3017 \= b, Var3e17 \= c, Var3017 \= d, Var3017
\= e ), not member(on(Var3e25,c),[on(a,p),on(c,r),on(e,d),on(d,p)])
( Var3e25 \= a, Var3025 \= b, Var3025 \= c, Var3025 \= d, Var3025 \=
e ), not member(on(Var3033,c),[on(b,q),on(a,p),on(c,r),on(e,d),on(d,p
)1) ( Var3e33 \= a, Var3033 \= b, Var3e33 \= c, Var3033 \= d, Var3033
\= e ), not member(on(Var326,d),[]) ( Var326 \= a, Var326 \= b, Var3
26 \= c, Var326 \= d, Var326 \= e ), not member(on(Vvar334,d),[on(d,r)
1) ( var334 \= a, Var334 \= b, Var334 \= c, Var334 \= d, Var334 \= e
), not member(on(Var342,d),[on(e,d),on(d,r)]) ( Var342 \= a, Var342 \
= b, Var342 \= ¢, Var342 \= d, Var342 \= e ), not member(on(Var35e,d)
,[on(c,q),on(e,d),on(d,r)]) ( Var350 \= a, Var350 \= b, Var350 \= c,
Var350 \= d, Var350 \= e ), not member(on(Var358,d),[on(a,p),on(c,q),
on(e,d),on(d,r)]) ( vVar358 \= a, Var358 \= b, Var358 \= c, Var358 \=
d, Var358 \= e ), not member(on(Var366,d),[on(b,a),on(a,p),on(c,q),on
(e,d),on(d,r)]) ( var366 \= a, Var366 \= b, Var366 \= c, Var366 \= d,
Var366 \= e ), not member(on(Var639,p),[]) ( Var639 \= a, Var639 \=
b, Var639 \= c, Var639 \= d, Var639 \= e ), not member(on(Var647,p).,[
on(d,r)]) ( Varé47 \= a, Var647 \= b, Var647 \= c, Varé47 \= d, Varé4
7 \= e ), not member(on(Var655,p),[on(e,d),on(d,r)]) ( Var655 \= a, V
ar655 \= b, Var655 \= c, Var655 \= d, Var655 \= e ), not member(on(Va
ré63,p),[on(c,q),on(e,d),on(d,r)]) ( Var663 \= a, Var663 \= b, Var663
\= c, Var663 \= d, Var663 \= e ), not member(on(Var671,p),[on(a,p).,0
n(c,q),on(e,d),on(d,r)]) ( Var671 \= a, var671 \= b, Vvar671 \= c, Var
671 \= d, Var671 \= e ), not member(on(Var679,p),[on(b,a),on(a,p),on(
c,q),on(e,d),on(d,r)]) ( Var679 \= a, Var679 \= b, Var679 \= c, Var67
9 \=d, Var679 \=e ) }
Plan = [toPlace(d,r,p),toPlace(b,a,q),toPlace(c,q,r),toBlock(a,p,c)]ll
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c. Program the Missionary-Cannibal problem

Ans.

Source code: hwdp4qg3.lp Output file: hwédp4qg3.log

First, I tried using my previous code (missionary.lp) in here, but due to built-ins
like findall, I couldn’t convert it into s(ASP). So, I referred a code for
missionary cannibal (link mentioned in the above file) for solving this problem.

But again, I got only two errors here and I tried rectifying these simple errors,
but couldn’t find anything to do. I don’t know why inequality is not working here.
I’'ve had referred the s (ASP) manual but couldn’t find there any also.

Here is the attempt:
missionary.lp

x o L ® = rahul: sasp-1.1.0
a rahul: $ swipl -s test/missionary.lp

Wi LLCHIUVES 1, U ), Warning: /home/rahul/Desktop/Semester ©2/6374.001 Computational Logic/Assi

writeList(L2s), write(', '), writelList(R2s)gnments/Assignment 04/sasp-1.1.0/test/missionary.lp:229:

write(' <- '), writelList(Moved), write(' - Singleton variables: [X]

writelList(L1s), write(', '), writelList(R1s)Welcome to SWI-Prolog (threaded, 64 bits, version 7.6.4)
SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software.
Please run ?- license. for legal details.

writeList([]) For online help and background, visit http://www.swi-prolog.org

writeList([H|T]) (" "), writeListprgr pyilt-in help, use ?- help(Topic). or 2- apropos(Word).

?2- search.
No of Moves = 11

clc2c3m c3mlmm3,
cl c3 m1 m2 c3mlm2m3 ,
cl c3 m1 m2 ml m2m3, cl
cl ml m2 m3 mlm2m3, cl
search cl ml m2 m3 clm3, c2

Start [[c1l,c2,c3,m1,m2,m3],[]], c1 c2 ml m3 clm3, c2 c3

Goal = [[],[cl,c2,c3,ml,m2,m3]], c1l c2 m1 m3 clc2, c3ml

searchMovesL2R(Start,Goal, [Start], ) cl c2 c3, clc2, c3ml
clc2c3, c3,clc2m
c3ml, cl c3 , clc2ml
c3ml, cl ->, clc2 c3ml
true .

-1
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hwdp4qg3.1lp

move([CL,ML,right,CR,MR],[CL,
MR2 MR 1,
ML2 ML 1,
legalMove (CL,ML2,CR,MR2)

move([CL,ML,right,CR,MR], [CL:
CR2 CR 1,
cLz CcL 1,
legalMove (CL2,ML,CR2,MR)

searchMoves ([CL1,ML1,B1,CR1,]|
move([CL1,ML1,B1,CR1,MR1],
member ([CL3,ML3,B3,CR3,
searchMoves ([CL3,ML3,B3,C}

searchMoves ([CL,ML,B,CR,MR]1, [
printList(MovesList)

printList([])
printList([[A,B]|MovesList])
printList(MovesList),
(B), (* =>"1),

member (X, [X
member(X, [_

[_1)
Y1)

member (X,

Note:
this file.

Homework 04

Please refer all source codes and output

Logic Nalawade, Rahul - rsnl70330@utdallas.edu

& = rahul: sasp-1.1.0

rahul: $ ./sasp test/hwdp4q3.lp

ERROR: /home/rahul/Desktop/Semester 02/6374.001 Computational Logic/Assignments/Assignment 04/sasp-
1.1.0/test/hwdpdq3.1p:10:27: Syntax error at "ML". Invalid token in rule body. Expected "," or ".".
ERROR: /home/rahul/Desktop/Semester 02/6374.001 Computational Logic/Assignments/Assignment 04/sasp-
1.1.0/test/hw4p4q3.1p:10:1: Syntax error at "legalMove". Invalid start of statement. Expected "comp
ute", ":-" or identifier.

One or more errors occurred while loading input files!

rahul: $ swipl

Welcome to SWI-Prolog (threaded, 64 bits, version 7.6.4)

SWI-Prolog comes with ABSOLUTELY NO WARRANTY. This is free software.

Please run ?- license. for legal details.

For online help and background, visit http://www.swi-prolog.org
For built-in help, use ?- help(Topic). or ?- apropos(Word).

?- ['test/hwdp4qg3.1p'].

true.
?- ['test/hwdp4g3.1p'].

[3,3,left,0,0] -> [1,3,right,2,0]
[1,3,right,2,0] -> [2,3,1left,1,0]
[2,3,left,1,0] -> [0,3,right,3,0]
[0,3,right,3,0] -> [1,3,1left,2,0]
[1,3,left,2,0] -> [1,1,right,2,2]
[1,1,right,2,2] -> [2,2,1left,1,1]
[2,2,left,1,1] -> [2,0,right,1,3]
[2,0,right,1,3] -> [3,0,1left,0,3]
[3,0,left,0,3] -> [1,0,right,2,3]
[1,0,right,2,3] -> [1,1,1left,2,2]
[1,1,left,2,2] -> [0,0,right,3,3]
true.

(.log) files which are attached with
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