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WHAT IS CLINGO-?

AS PRESENTED BY: AMIRHOSSEIN RAZAVI

CLNGO 1s AN ASP SOLVER WHICH LETS ITS USERS SOLVE LOGIC-BASED PROBLEMS.

ASP HERE STANDS FOR ANSWER SET PROGRAMMING AND ACTS AS A MODELING LANGUAGE OF SORTS
TO HELP USERS DEAL WITH COMBINATORIAL PROBLEMS.

USUALLY, THESE PROBLEMS ENTAIL DEALING WITH THE GROUPING, ORDERING AND ASSIGNMENT OF
DIFFERENT OBJECT SETS UNDER SPECIFIC CONDITIONS.



INTRODUCTION TO CLINGO AND ITS FEATURES

Running clingo e CLINGO IS AN ASP SOLVER DEVELOPED AND

S N— DISTRIBUTED BY POTASSCO, THE POTSDAM ANSWER SET
SOLVING COLLECTION, BUNDLES TOOLS FOR ANSWER
SeT PROGRAMMING DEVELOPED AT THE UNIVERSITY

ive(Suspect), not guilty(Suspect). OF POTSDAM.
- Configuration:  reasoning mode [defaut  ~| [ project [ statistics
* THE BROWSER VERSION OF CLINGO IS DIVIDED INTO

FOUR SECTIONS. THE TOPMOST SECTION IS A SMALL
REPOSITORY OF VARIOUS EXAMPLE PROBLEMS.



https://uni-potsdam.de/
https://uni-potsdam.de/

% instance

motive(harry).
motive(sally).
guilty(harry).

pect) :- motive(Suspect), not guilty(Suspect).

- Configuration:  reasoning mode [default | [ project [ statistics

* THE SECOND SECTION OF CLINGO INVOLVES THE CODING BLOCK. THIS IS WHERE PROBLEMS ARE WRITTEN OUT USING CLINGO'S
PROGRAMMING LANGUAGE.

* THE EXACT DETAILS OF THE SYNTAX WILL BE DISCUSSED LATER ON IN THE PRESENTATION.

* THE SECTION AFTER, INCLUDES A REASONING MODE SELECTOR, WHICH LETS USERS CHOOSE FROM ONE OF FOUR POSSIBLE SOLVING
MODES (DEFAULT, BRAVE, CAUTIOUS AND ENUMERATE ALL).

* THE THIRD SECTION ALSO CONTAINS OPTIONAL CHECKBOXES USED TO HIDE OR DISPLAY ADDITIONAL DATA RELEVANT TO THE
PROBLEM BEING SOLVED, IF THIS DATA IS REQUIRED.



clingo version 5.5.0
Reading from stdin

e THE LAST SECTION OF CLINGO IS THE e
RESULT SECTION. 22?};%2;[?) motive(sally) guilty(harry) innocent(sally)
Models < %X
* THIS SECTION GOES OVER THE VARIOUS Calls i1
Time : 0.905s (Solving: ©.08s 1st Model: ©.00s Unsat: ©.00s)
SOLUTIONS FOUND BY CLINGO FOR ANY CPU Time : 0.000s
GIVEN PROBLEM. Choices e
Conflicts : 0 (Analyzed: 9)
Restarts : 0
* |N ADDITION TO THIS, AS CAN BE SEEN < EHERETEL 23 ik .
Problems s | (Average Length: ©.0@ Splits: @)
IN THE IMAGE TO THE RIGHT, CLINGO IS Leg‘f‘as @ (Deieted: O
inary : 0 (Ratio: 9.00%)
Ternary : 0 (Ratio: 9.00%)
CAPABLE OF OFFERING OPTIONAL Confliit ) (Aer*age Length: 0.00%)
STATISTICS IF THE USER DEEMS SUCH R el S
DATA IS RELEVANT TO BE STUDIED. e e o Ratio:  0.00%)
: @

Bounded (Average: ©.00 : ® Ratio: 100.00%)
Rules

Atoms
Bodies
Tight
Variables
Constraints

(Eliminated: @ Frozen: Q)
(Binary: 0.09% Ternary: 0.0% Other: 0.0%)

[ R R




EVALUATING CLINGO AND OUR METHODOLOGY

TO HAVE A BETTER UNDERSTANDING OF CLINGO'S USABILITY, THE TEAM HAS STUDIED ITS SYNTAXES AND
EASE OF USE

IN'ORDER TO TEST THE CAPABILITIES OF CLINGO, THE TEAM HAS CHOSEN A SELECTION OF PROBLEMS TO BE
USED TO ASSESS THE EFFICIENCY OF THE SOFTWARE WHEN IT COMES TO HANDLING DIFFERENT LOGICAL
PROBLEMS.

THE PROBLEMS CHOSEN WERE ALTERED IN SOME CASES TO INCREASE THEIR COMPLEXITY AND TEST FOR
POTENTIAL CHANGES IN RESULTS GIVEN THE INCREASED NUMBER OF DETAILS INVOLVED.

THESE SAME PROBLEMS WERE THEN ALSO USED AS A BASIS OF COMPARISON FOR ANOTHER ASP SOLVER
(SMODELS), AND THE RESULTS OF BOTH SOFTWARE WERE COMPARED TO CHECK FOR DIFFERENCES.



CLINGO SYNTAX AND EASE OF USE

AS PRESENTED BY: AKAF KHURSHID

TO TRANSLATE A LOGIC PROBLEM INTO

CLINGO STARTS WITH KNOWING THE
SYNTAX

AFTER EVERY STATEMENT IN CLINGO
FINISHES WITH .’

CLINGO DOES NOT CARE ABOUT WHITE
SPACE BETWEEN STATEMENTS

THE ORDER OF WHERE THE STATEMENT
ARE DECLARED DOES NOT MATTER IN
CLNGO

True

False

If

And

(0]

Iff

Negation

Strong
Negation

Clingo

not

Logic




FACT & RULES

TO DECLARE A FACT IN CLINGO YOU SIMPLY WRITE THE FACT IN CLINGO

ANYTHING DECLARED AS A FACT IS SAID TO BE HELD TRUE FOR THE ENTIRE PROBLEM

1 bp.
2 human(bob).

FACTS ARE THE KNOWLEDGE BASE FOR CLINGO

TO DECLARE A RULE SUCH AS ‘IF BOB IS A HUMAN, THEN BOB CAN'T FLY' IN CLINGO

1 human(bob).
2 - fly(X) :- human(X).

THE "X IN *-FLY(X)’ AND '"HUMAN(X)’ STATES ANY MEMBER OF ‘-FLY' AND ‘HUMAN



CHOICE RULE

* JUST USING FACTS AND RULES CAN BE LIMITING AS IT THERE ARE NOT MULTIPLE ANSWERS
e CHOICE RULE ALLOWS US TO HAVE DISJUNCTION WHICH CAN LEAD TO MULTIPLE ANSWERS

* TO DECLARE A CHOICE RULE IN CHLINGO, SIMPLY WRITE THE FACT/RULE WITH CURLY BRACKETS

1  {human(bob)}.
2 {-fly(X)} :- human(X).






CONSTRAINTS

* INTEGRITY CONSTRAINTS ALLOWS US TO PUT CONSTRAINTS ON THE ANSWER SETS PRODUCED BY CLINGO
* SIMPLY DONE BY WRITING ‘:-' BEFORE THE CONSTRAINTS FOR THE ANSWER SETS IN CLINGO

e CONSTRAINTS ARE USEFUL AS NOW WE CAN DECLARE THAT 'EITHER A OR B MAY BE TRUE HOWEVER
BOTH CAN'T BE TRUE'

1 {a}.
2 {b}.
:- a, b.
¢ OIAICIVIENI U UCULAKED IAAI IAC ANJVVER oC1 AN | mAveE A AND B



RESULTS OF STUDY AND WHAT THEY MEAN
AS PRESENTED BY: MUHAMMAD ADEEL ZAFAR

AS MENTIONED BEFORE, OUR STUDY WAS BASED UPON TESTS RUN USING A SET OF LOGICAL PROBLEMS.

(GOING OVER THESE PROBLEMS, WE FOUND A SPECIFIC TREND IN TERMS OF WHAT CLINGO IS CAPABLE OF
AND WHERE ITS LIMITATIONS LAY.

IN THIS SECTION, WE'LL BE LOOKING OVER THESE RESULTS AND WHAT THEY MEAN. AS WELL AS DISCUSSING
REASONS WHY CERTAIN PROBLEMS ENDED IN CERTAIN RESULTS.



PROBLEM 1 (DEFAULT)

% instance

motive(harry).
3  motive(sally).

guilty(harry).

% encoding
innocent(Suspect) :- motive(Suspect), not guilty(Suspect).

e OUR FIRST PROBLEM IS RELATIVELY SIMPLE. IT
INVOLVES A CASE OF GUILTY AND INNOCENT el el e

Solving...

Answer: 1
FROM THREE POSS'BLE CULPR'TS. mgiiig(har‘r‘y) motive(sally) guilty(harry) innocent(sally)

SATISFIABLE

e [N THIS CASE, THE IMAGE ON THE RIGHT e

Time .905s (Solving: ©.00s 1st Model: 0.00s Unsat: ©.00s)
SHOWS THE DEFAULT FUNCTIONING MODE OF CPUATimE o
CLINGO, WHICH RESULTS IN A SINGLE Conflices (anatyzed: 0

[~}

Model-Level :

POSSIBLE ANSWER. Problems

(Average Length: ©.0@ Splits: @)

Lemmas (Deleted: @)
Binary (Ratio: 9.00%)
Ternary (Ratio: 9.00%)
° AS CAN BE NOTED, WITH THE EXTRA Conflict (Average Length: Ratio:  @.00%)

Loop
Other

STATISTICS CHECKBOX SELECTED WE GAIN saccumps
MORE DATA, SUCH AS THE NUMBER OF
ATOMS AND RULES IN THIS CASE. el

Tight
Variables
Constraints :

0.9
(Average Length: 0.0 Ratio: 0.00%)
(Average Length: 0.0 Ratio: 0.00%)
(Average: ©.90 Max: 9 Sum: 2)
(Average: 0.00 Max: @ Sum: @ Ratio: 9.00%)
(Average: 0.00 Max: @ Sum: 9 Ratio: 100.00%)

m
w

o s
4 71l
H]
H ]
H)
]
: 0

0.
o 7l
H]
H ]
%)
H)
H)
H]
: 0
H )
H]
H
H
H)
o
)

(]

(Eliminated: @ Frozen: Q)
(Binary: 0.0% Ternary: 0.0% Other: 0.0%)




clingo version 5

.5.0

Reading from stdin

Solving...
Answer: 1

motive(harry) motive(sally) guilty(harry) innocent(sally)

Consequences: [4
SATISFIABLE

Models 2

34]

Brave 1 yes

Consequences : 4
Calls 5
Time

CPU Time

o ®

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

Rules

Atoms
Bodies
Tight
Variables
Constraints

OO0 <o~

%]
1
<)
RO
1
=
]
]
: e
)
]
]
4]
: 0

.003s (Solving: 0.00s 1st Model: ©.80s Unsat: 0.00s)

.0008s

(Analyzed: 9)

(Deleted: 9)

(Ratio:  ©.00%)
(Ratio:  ©.00%)
(Average Length:

(Average Length:

(Eliminated: @ Frozen:
(Binary: 0.09% Ternary:

(Average Length: 0.80 Splits: 9)

9.0 Ratio: 0.00%)
(Average Length: 9.9 Ratio: 0.00%)
9.0 Ratio: 0.00%)
(Average: ©.00 Max: @ Sum: Q)
(Average: 0.00 Max: 9 Sum: @ Ratio: 0.00%)
(Average: 0.00 Max: @ Sum: @ Ratio: 100.00%)

9)
0.0% Other:  0.0%)

PROBLEM 1 (BRAVE]

* SWAPPING BETWEEN MODES IS RELATIVE IN CLINGO.
CERTAIN PROBLEMS WILL OFFER DIFFERENT RESULTS
IN DIFFERENT MODES.

* [N THIS CASE, OUR RESULTS ARE THE SAME.
HOWEVER, WE CAN TAKE NOTE OF A FEW KEY
DIFFERENCES IN RESULTS. NAMELY, THE
CONSEQUENCES SECTION.



PROBLEM 1 (CAUTIOUS & ENUMERATE ALL)

clingo version 5.5.@

Reading from stdin

Solving...

Answer: 1

motive(harry) motive(sally) guilty(harry) innocent(sally)
SATISFIABLE

clingo version 5.5.0

Reading from stdin

Solving...

Answer: 1

motive(harry) motive(sally) guilty(harry) innocent(sally)
Consequences: [4;4]

Models SATISFIABLE

Calls
Time
CPU Time

Models 2 %
Cautious : yes

Conseguences : 4

Calls a

Time

CPU Time

.903s (Solving: 0.00s 1st Model: ©.8@s Unsat: 0.0@s)
.000s

[~

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

.004s (Solving: 0.00s 1st Model: ©.00s Unsat: 9.00s)

Analyzed: ©
tnstyze ) .000s

®® K

(Average Length: ©.00 Splits: ) Choices

(Deleted: @) Conflicts
(Ratio:  ©.00%) Restarts
(Ratio: 0.00%) Model-Level
(Average Length: 0.00%) Problems
(Average Length: & io: 0.00%) Lem@as
(Average Length: ; io: 0.00%) Binary
(Average: ©.00 Max: s 9) Ternary
(Average: ©.00 Max: 0 Sum: © Ratio: 0.00%) Conflict

(Average: ©.00 Max: @ Sum: @ Ratio: 100.00%) Loop
Other

Backjumps
Executed
Bounded

(Analyzed: @)

(Average Length: ©.08 Splits: @)

(Deleted: @)

(Ratio: 9.00%)

(Ratio: 0.00%)

(Average Length: 2 0.00%)

(Average Length: . 0.00%)

(Average Length: 2 0.00%)

(Average: ©0.00 £ - 2)

(Average: 0.00 2 5 @ Ratio: 9.00%)
(Average: .00 2 3 @ Ratio: 100.00%)

OO OO,

Rules

Atoms
Bodies
Tight
Variables
Constraints

[ RS R SRR R R R o

® B

<
m
w

(Eliminated: 0 Frozen: 0) Rules

(Binary: 9.9% Ternary: 9.0% Other: 0.0%) Atoms
Bodies

Tight
Variables (Eliminated: @ Frozen: Q)
Constraints : @ (Binary: 0.9% Ternary: 08.0% Other: 0.0%)

o0
<O PrPM&




victim(tom).
motive(harry).
motive(sally).
witness(bob).
witness(tod).
suspect(harry).
suspect(sally).
suspect(bob).
suspect(tod).

PROBLEM 1B (DEFAULT) £ gty iy

:- weapon(harry), weapon(sally).

WEoNOWU B WN e

: motive(X)} =
: witness(Y)}

* HERE IS AN EXAMPLE OF HOW CLINGO HANDLES _ ct
COMPLEXITY. HOW A CHANGE IN A PROBLEM 23 #show killed/2.
EFFECTS THE RESULTS WHEN IT IS MADE MORE
COMPLICATED. eaing Fiom o

Solving...
Answer: 1

e [N THIS CASE, A FEW NOTABLE CHANGES ARE Gl b
THE ADDITION OF CHOICES AS EXPLAINED Models

Calls

BEFORE, THROUGH THE USE OF CURLY BRACKETS. e (ings s S e S ss ihntn 6.0

(Average: 0.0 Max: @ Sum: 2)
(Average: .00 Max: @ Sum: @ Ratio: ©.00%)
(Average: ©.00 Max: © Sum: @ Ratio: 100@.00%)

QUICKLY, ONLY HAVING GONE UP FROM Bachk fimes
0.005S TO 0.0] 38. Bounded

Rules - (Original: 58)
Choice s

ALONGSIDE THIS, THERE IS ALSO THE LARGE Goices 12y
JUMP IN RULES AND ATOMS. .
gl e e
o (OVERALL, HOWEVER, WE CAN NOTE THAT T O
CLINGO STILL PROVIDES RESULTS INCREDIBLY foop 0 §§ EE §§§

Atoms
Bodies

Count : (Original: 6)
Equivalences : (Atom=Atom: 8 Body=Body: @ Other: 28)
Tight
Variables : (Eliminated: @ Frozen: 2)
Constraints : (Binary: 9@.0% Ternary: 10.0% Other:




clingo version 5.5.0

PROBLEM 1B (BRAVE)

killed(harry,tom)

Consequences: [1;2]

Answer: 2

killed(harry,tom) killed(sally,tom)
Consequences: [2;2]

SATISFIABLE

Models S,
Brave i yes

015 (Solving: 0.00s 15t todel: 0.005 Unsat: 0.005) * WHEN SWAPPING BACK TO THE BRAVE MODE OF
SOLVING PROBLEMS, WE CATCH OUR FIRST
R DIFFERENCE IN TERMS OF ACTUAL POSSIBLE
(Ratio: .00 SOLUTIONS.

(Ratio: 9.00%)

(Average Length: 0.0 Ratio: 0.00%)

(Average Length: 0.0 Ratio: 0.00%) A y

(A Length: 0.5 Ratio: 100.00%) [

fontes ST o S USUAL, THERE'S A SUBSTANTIAL INCREASE IN
(Average: .00 Max: @ Sum: @ Ratio: 0.00%)

L At S Sl e RULES, ATOMS AND BODIES. AND THERE'S ANOTHER

Rules. = (Original: 58)
i MINISCULE INCREASE IN TIME.
Bodies :
Count - (Original: 6)
Equivalences : (Atom=Atom: 8 Body=Body: @ Other: 28)
Tight :
Variables = (Eliminated: @ Frozen: 2)
Constraints : : (Binary: 9@.0% Ternary: 10.8% Other: 0.0%)

[

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

(Analyzed: @)

S
Sl
e
i IS
<4 §
g2
e
H )
: 0
: 0
5
: 0
: 0
")




clingo version 5.5.0
Reading from stdin
Solving...

Answer: 1
killed(harry,tom)
Consequences: [0;1]
Answer: 2

Consequences: [0;0]
SATISFIABLE

Models B2
Cautious : yes

Consequences : @

Calls :

Time

CPU Time

DO =

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

O FFNOFOOWRREONWM

Rules

Choice
Atoms
Bodies

Count
Equivalences :
Tight
Variables
Constraints

PROBLEM 1B (CAUTIOUS & ENUMERATE ALL)

.010s (Solving: ©.00s 1st Model: ©.00s Unsat: ©.00s)
.@eos

(Analyzed: 1)

(Average Length: ©.00 Splits: @)

(Deleted: @)

(Ratio: 0.00%)

(Ratio: ©.00%)

(Average Length: 1.8 Ratio: 33.33%)

(Average Length: 0.0 Ratio: ©.00%)

(Average Length: 0.5 Ratio: 66.67%)

(Average: 2.00@ Max: 2 Sum: 2)

(Average: 2.00 Max: 2 Sum: 2 Ratio: 100.00%)
(Average: ©.0@ Max: © Sum: @ Ratio: ©.00%)

(Original: 58)

(Original: 6)
(Atom=Atom: 8 Body=Body: @ Other: 28)

(Eliminated: @ Frozen: 2)
(Binary: 9@.0% Ternary: 10.0% Other:

clingo version 5.5.0
Reading from stdin
Solving...

Answer: 1
killed(harry,tom)
Answer: 2
killed(harry,tom)
Answer: 3
killed(sally,tom)
Answer: 4
killed(sally,tom)
SATISFIABLE

Models
Calls
Time

CPU Time

(SRR

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

DO OO OO W

Rules

Choice
Atoms
Bodies

Count :
Equivalences :
Tight
Variables
Constraints

.812s (Solving: ©.0@s 1st Model: ©.80s Unsat: ©.00s)
.800s

(Analyzed: @)

(Average Length: @.0@ Splits: 0)

(Deleted: @)

(Ratio: ©.00%)

(Ratio: 2.00%)

(Average Length: 0.0 Ratio: @.00%)

(Average Length: ©.0 Ratio: 0.00%)

(Average Length: 0.0 Ratio: 0.00%)

(Average: 0.0 Max: @ Sum: 2)

(Average: ©.00 Max: @ Sum: @ Ratio: 0.00%)
(Average: ©.00 Max: @ Sum: @ Ratio: 100.00%)

(Original: 58)

(Original: 6)
(Atom=Atom: 8 Body=Body: @ Other: 28)

(Eliminated: @ Frozen: 2)
(Binary: 90.06% Ternary: 10.0% Other: 0.0%)




PROBLEM 2 (DEFAULT)

clingo version 5.5.0

Reading from stdin

e PROBLEM 2 IS THE CLASSIC N-QUEENS & e

Answer: 1

PROBLEM. THE GOAL IS TO PLACE N QUEENS a(2,7) a(5,8) a(4,6) a(1,2) 4(3,3) a(6,5) a(8,4) a(7,1)
ON A N x N BOARD IN SUCH A WAY SO THAT L
NO TWO ARE lN THE SAME ROW' COLUMN OR i:iis 2.0255 (Solving: 0.80s 1st Model: ©.00s Unsat: 0.00s)
DlAGONAL. CPU Time : 0.000s
Choices : 48
* MUCH THE SAME AS OUR MODIFIED VERSION OF saton I
Model-Level :
PROBLEI\/\ ] ’ TH|S T”\/\E WE’VE MADE USE OF Er‘oblems f : Egvir‘:gj}g;gth: 0.00 Splits: 0)
CURLY BRACKETS TO IMPLEMENT CHOICES INTO e -
OUR PROBLEM. S L
Other 2 (Average Lepgth:‘ ‘0.0 Rati?: 0.00%)
* IN THIS CASE, THE NUMBER OF RULES, ATOMS o (varoge: 187 Mow. 3 Sumt 25 Ratio: 100.00%)
AND BOD'ES ARE FAR LARGER THAN EVEN THOSE Bounded = (Avfr‘fge: ‘0.8@ Max: @ Sum: @ Ratio: 9.00%)
IN OUR MODIFIED VERSION OF PROBLEM 1. YET, Voo i
CLINGO SEEMS TO HAVE NO PROBLEM IN i 3 ielnet
PROV'D“\]G SOLUT'ONS VERY QU'CKLY AND _Erg;i:alences (Atom=Atom: 16 Body=Body: © Other: 96)
ACCURATELY. Constraints: - (Binarys 78.7% Ternarys  0.0% Others  21.3%)




clingo version 5.5.0
Reading from stdin

Solving...
Answer: 1
a(2,7) q(5,8)
Conseguences:
Answer: 2
a(2,7) a(2,6)
Conseguences:
Answer: 3
q(1,7) q(2,7)
Consequences:
Answer: 4
q(1,7) q(2,7)
Consequences:
Answer: 5
a(1,7) q(2,7)
Conseguences:
Answer: 6
q(1,7) q(2,8)
Conseguences:
Answer: 7
q(1,7) q(2,8)
Consequences:
Answer: 8
q(1,7) q(2,8)
Conseguences:
Answer: 9
q(1,7) q(2,8)
Conseguences:
Answer: 10
q(1,7) q(2,8)
Conseguences:
Answer: 11
q(1,7) q(2,8)
Consequences:
Answer: 12
q(1,7) a(2,8)
Conseguences:
Answer: 13
q(1,7) q(2,8)
Conseguences:
Answer: 14
q(1,7) q(2,8)
Conseguences:
Answer: 15
a(1,7) q(2,8)
Consequences:

q(4,6) q(1,2)
[8;64]

a(5,8) a(1,3)
[14;64]

a(2,6) q(3,6)
[22;64]

a(2,6) q(3,6)
[26;64]

a(2,6) q(3,6)
[27;64]

a(2,7) a(2,6)
[29;64]

a(2,7) q(1,5)
[33;64]

a(2,7) aq(1,5)
[36;64]

a(2,7) q(1,5)
[37;64]

a(2,7) q(1,5)
[38;64]

a(2,7) q(3,8)
[41;64]

a(2,7) q(3,8)
[42;64]

a(2,7) q(3,8)
[48;64]

a(2,7) q(3,8)
[49;64]

a(2,7) q(3,8)
[50;64]

q(3,3)

q(4,6)

q(5,8)

q(5,8)

a(5,8)

qa(3,6)

q(2,6)

q(2,6)

a(2,6)

q(2,6)

q(1,5)

q(1,5)

q(1,5)

q(1,5)

q(1,5)

a(6,5)

a(1,2)

q(1,3)

a(1,3)

a(1,3)

a(5,8)

a(3,6)

a(3,6)

q(3,6)

q(3,6)

a(2,6)

q(2,6)

q(2,6)

a(2,6)

a(2,6)

q(7,1)

q(3,3)

q(1,2)

q(1,2)

q(1,2)

q(4,6)

q(1,3)

q(1,3)

q(1,3)

q(1,3)

q(5,8)

q(5,8)

q(4,7)

q(3,6)

q(3,6)

PROBLEM 2 (BRAVE)

a(3,2)

a(7,8)

a(4,5)

a(4,5)

a(3,4)

a(1,2)

a(1,2)

a(1,2)

a(1,2)

q(4,6)

a(4,6)

a(1,3)

a(5,8)

a(5,8)

a(6,5)

a(2,2)

q(7,8)

a(7,8)

a(4,5)

q(3,4)

a(3,4)

a(3,4)

q(3,4)

a(1,2)

a(1,2)

q(4,6)

q(1,3)

a(1,3)

a(7,1)

a(3,2)

a(7,7)

a(7,7)

a(3,3)

a(2,2)

q(2,2)

q(2,2)

a(2,2)

q(6,7)

a(6,7)

q(2,3)

q(1,2)

a(1,2)

q(4,3)

a(3,2)

a(3,2)

a(7,7)

q(3,3)

a(3,3)

a(3,3)

a(3,3)

q(7,8)

a(7,8)

q(3,4)

q(2,3)

q(2,3)

Answer: 16
a(1,7) a(2,8)
Consequences:
Answer: 17
q(1,7) q(2,8)
Consequences:
Answer: 18
a(1,7) a(2,8)
Consequences:
Answer: 19
q(1,7) a(2,8)
Consequences:
Answer: 20
a(1,7) a(2,8)
Consequences:
Answer: 21
q(1,7) q(2,8)
Consequences:
Answer: 22
q(1,7) a(2,8)
Consequences:
Answer: 23
q(1,7) q(2,8)
Consequences:
Answer: 24
q(1,7) a(2,8)
Consequences:
SATISFIABLE

Models
Brave

Consequences :

Calls
Time
CPU Time

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

Rules
Choice

Atoms

Bodies
Count

Equivalences :

Tight
Variables
Constraints

a(2,7) a(3
[52;64]

a(2,7) a(3
[53;64]

a(1,6) a(2
[55;64]

a(1,6) q(2
[56;64]

q(1,6) q(2
[58;64]

a(1,6) q(2
[59;64]

a(1,6) a(2
[60;64]

a(1,6) q(2
[63;64]

a(1,6) q(2

: 174

s 137,

3l

9.8
1

: 138

)

)

1 136
2]

2
: 136
: 136
B

»8) a(1,5) q(2,6) q(4,8)
»8) a(1,5) q(2,6) q(4,8)
»7) a(3,8) a(1,5) a(2,6)
»7) a(3,8) a(1,5) a(2,6)
»7) a(3,8) q(1,5) q(2,6)
»7) a(3,8) a(1,5) a(2,6)
»7) a(3,8) a(1,5) a(2,6)
»7) a(3,8) q(1,5) q(2,6)

»7) a(3,8) a(1,5) a(2,6)

: 0.028s (Solving: 0.91s 1st Model:
: 0.000s

(Analyzed: 136)

a(1,4) q(3,6) q(4,7)

a(1,4) a(3,6) q(4,7)

a(4,8) q(1,4) a(3,6)

a(3,7) a(4,8) q(1,4)

a(3,7) a(4,8) a(1,4)

a(3,7) a(4,8) q(1,4)

a(3,7) a(4,8) q(1,4)

a(3,7) a(4,8) a(1,4)

a(3,7) q(4,8) q(1,4)

0.00s Unsat: 0.00s)

(Average: 136.00 Last: 115)

(Average Length: 0.00 Splits: @)

(Deleted: @)

(Ratio: 0.00%)
(Ratio: ©.00%)
(Average Length:
(Average Length:
(Average Length:
(Average: 1.10 Max: 8
(Average: 1.10 Max: 8
(Average: ©0.00 Max: ]

(Original: 148)
(Original: 75)
(Original: 54)
(Atom=Atom: 16 Body=Body:

(Eliminated: © Frozen:
(Binary: 78.7% Ternary:

13.5 Ratio:
0.0 Ratio:
0.5 Ratio:

98.55%)
0.00%)
1.45%)

Sum:  150)

a(5,8)

q(5,8)

a(4,7)

a(3,6)

q(3,6)

a(3,6)

q(3,6)

a(2,5)

a(2,5)

Sum: 150 Ratio: 100.00%)

Sum: @ Ratio:

@ Other: 96)

64)

0.0% Other: 21.3%)

0.00%)

a(1,3)

a(1,3)

q(5,8)

a(4,7)

a(4,7)

a(4,7)

a(4,7)

a(3,6)

a(3,6)

a(3,5)

a(3,5)

q(1,3)

a(5,8)

q(5,8)

a(5,8)

a(5,8)

a(4,7)

a(4,7)

a(4,6)

q(4,6)

a(3,5)

a(1,3)

a(1,3)

a(1,3)

a(1,3)

a(5,8)

a(5,8)

a(6,8)

q(6,8)

a(4,6)

a(3,5)

a(2,4)

a(2,4)

a(2,4)

a(1,3)

q(1,3)




clingo version 5.5.0

PROBLEM 2 (CAUTIOUS) st e seae

Answer: 1

q(2,7) q(5,8) a(4,6) q(1,2) q(3,3) q(6,5) q(8,4) q(7,1)
Consequences: [0;8]

Answer: 2

a(5,8) q(8,4)
Consequences: [©;2]
Answer: 3

Consequences: [0;0]

e AS IS THE TREND, CLINGO CONTINUES TO
OFFER EFFICIENT AND SWIFT SOLUTIONS. G O |

Consequences : ©

THOUGH, AS CAN BE SEEN FROM THE BRAVE Calls : 1

Time : 0.922s (Solving: ©.90s 1st Model: ©.00s Unsat: ©.00s)
MODE OF PROBLEM 2, THERE ARE CLEARLY CPU‘“"’Q o
CASES WHERE THE RESULTS ARE INCREDIBLY Conflicts 28 (anayzes: 27
LENGTHY AND SO MAY BE DIFFICULT TO SIFT Tl e (e DG
Lemmas - (Deleted: 9)
THROUGH FOR USERS. sl e e
Conflict - (Average Length: 13.5 Ratio: 96.43%)
e |1 SHOULD BE NOTED THAT BOTH IN THE CASE S G o T

Backjumps 2 (Average: 1.48 Max: 8 Sum: 49)
OF THE BRAVE AND THE CAUTIOUS MODE, Sinia o o o
THE NUMBER OF BACKJUMPS INCREASES (original: 148)

Choice

EXPONENTIALLY, AS CAN BE SEEN THROUGH e . 283 (Original: 75)
Count 2 (Original: 54)
THE EXTRA STAT'ST'CS SECT'ON MADE Equivalences (Atom=Atom: 16 Body=Body: @ Other: 96)

Tight
Variables 2 (Eliminated: © Frozen: 64)

AVA”_ABLE TO US- Constraints (Binary: 78.7% Ternary: 0.0% Other: 21.3%)




clingo version 5.5.0
Reading from stdin
Solving...

Answer: 1

a(2,7) a(5,8) q(4,6)
Answer: 2

a(2,6) a(5,8) q(1,3)
Answer: 3

a(1,7) a(3,6) a(7,8)
Answer: 4

a(2,6) a(5,8) q(1,3)
Answer: 5

q(1,7) a(5,8) q(3,4)
Answer: 6

a(2,8) a(3,6) a(1,2)
Answer: 7

q(1,5) a(5,8) q(4,6)
Answer: 8

a(1,5) a(5,8) q(4,6)
Answer:

q(2,8) a(3,4)
Answer:

a(2,7) a(4,6)
Answer:

q(2,7) a(5,8)
Answer:

a(3,8) a(1,3)
Answer:

q(3,8) a(1,2)
Answer:

q(3,8) a(6,7)
Answer:

a(3,8) a(4,6)
Answer:

a(2,8) a(3,5)
Answer:

q(2,7) a(3,5)
Answer:

q(2,8) a(5,6)
Answer:

q(1,7) a(4,6)
Answer:

a(3,7) q(6,8)
Answer:

a(2,7) a(1,5) q(6,8)

a(1,2)
a(4,5)
a(2,2)
a(3,4)
a(2,2)
a(7,7)
a(3,4)
a(3,4)
q(6,6)
a(7,8)
a(4,4)
a(6,7)
a(7,7)
a(2,2)
a(6,7)
a(6,7)
a(7,8)
a(7,7)
q(2,3)
a(5,6)

q(3,4)

q(3,3)
a(7,7)
q(4,3)
q(7,7)
q(6,5)
q(6,5)
q(2,2)
q(7,7)
q(8,7)
q(3,2)
a(3,2)
q(5,5)
q(4,3)
q(5,4)
q(2,1)
q(4,3)
q(6,6)
q(4,3)
q(6,5)
q(2,2)

q(7,6)

qa(6,5)
a(3,2)
a(6,4)
a(6,5)
q(8,6)
a(5,3)
a(8,7)
a(2,1)
a(5,3)
a(5,3)
a(8,6)
a(4,1)
q(6,4)
a(8,6)
a(5,3)
a(8,6)
q(4,3)
a(3,1)
a(3,1)
a(4,3)

a(5,3)

a(8,4)
a(8,4)
a(8,5)
a(4,1)
a(4,1)
a(4,1)
a(6,3)
a(6,2)
a(4,1)
a(8,4)
a(7,3)
a(8,4)
a(8,5)
a(4,1)
a(8,4)
a(5,1)
a(5,1)
a(8,5)
a(8,4)
a(8,5)

q(4,1)

q(7,1)
q(6,1)
a(5,1)
a(8,2)
q(7,3)
q(8,4)
a(7,1)
q(8,3)
a(7,2)
q(6,1)
q(6,1)
a(7,2)
q(5,1)
a(7,3)
a(7,2)
a(7,2)
q(8,2)
q(6,2)
a(7,2)
a(7,1)

q(8,2)

PROBLEM 2 (ENUMERATE ALL)

Answer:
a(3,7)
Answer:
a(1,6)
Answer:

q(1,6)
Answer:

q(1,6)
Answer:
q(1,7)
Answer:
q(1,6)
Answer:
q(4,8)
Answer:

q(4,8)
Answer:
a(2,7)
Answer:
a(2,7)
Answer:
a(2,7)
Answer:

q(3,5)
Answer:
a(3,7)
Answer:
a(2,7)
Answer:
a(2,7)
Answer:
q(2,7)
Answer:

q(1,6)
Answer:
q(1,5)
Answer:
a(2,7)
Answer:
q(4,8)
Answer:

q(4,6)
Answer:
q(2,7)
Answer:
q(2,6) q(1,4)

a(6,8)
a(6,8)
a(7,8)
a(3,5)
a(5,6)
a(2,3)
a(3,5)
a(3,5)
a(3,5)
a(1,4)
a(1,3)
a(2,2)
a(1,3)
a(1,3)
a(4,6)
a(5,8)
a(2,3)
a(4,6)
a(3,5)
a(3,5)
a(7,7)
a(6,8)

q(6,8)

q(4,5)
a(2,3)
q(2,2)
a(2,3)
q(3,3)
a(7,7)
q(5,6)
a(5,6)
q(1,2)
a(5,5)
a(5,6)
q(4,3)
a(4,5)
a(5,5)
q(8,8)
q(6,6)
q(5,5)
a(2,3)
a(1,1)
q(6,7)
q(6,5)
a(4,4)

a(4,5)

a(2,2)
a(4,4)
q(6,5)
q(8,7)
q(2,1)
a(5,4)
a(2,2)
a(7,7)
a(7,6)
q(7,6)
a(3,2)
q(8,6)
q(2,1)
a(3,2)
a(3,2)
q(4,3)
q(8,7)
a(8,7)
a(7,6)
q(2,1)
q(3,1)
q(7,6)

a(8,7)

q(7,6)
a(8,5)
a(5,3)
q(6,4)
q(6,4)
a(3,1)
a(8,7)
q(2,1)
a(6,4)
q(3,1)
a(6,4)
q(7,4)
q(8,6)
q(8,6)
a(5,3)
q(3,1)
a(3,1)
q(3,1)
q(6,4)
q(8,6)
a(5,2)
q(3,1)

a(3,1)

q(5,1)
a(5,1)
a(4,1)
a(5,1)
a(8,5)
a(8,5)
a(7,3)
a(6,3)
q(5,1)
a(6,2)
a(8,5)
a(5,1)
a(7,4)
q(7,4)
a(7,4)
a(7,4)
a(7,4)
a(7,4)
a(5,2)
a(5,2)
q(8,4)
q(5,2)

a(5,2)

a(8,3)
a(7,2)
q(8,4)
a(7,2)
a(7,2)
q(6,2)
q(6,1)
a(8,2)
q(8,3)
a(8,3)
a(7,1)
a(1,8)
q(6,2)
q(6,1)
q(6,1)
a(8,2)
q(6,2)
q(6,2)
a(8,3)
a(7,3)
q(1,8)
q(8,3)

a(7,3)

Answer:

q(3,8)

Answer:

a(2,7)

Answer:

q(1,5)

Answer:

a(1,5)

Answer:

q(1,6)

Answer:

q(1,6)

Answer:

q(2,6)

Answer:

q(2,6)

Answer:

q(2,8)

Answer:

q(2,6)

Answer:

a(3,7)

Answer:

q(3,8)

Answer:

q(1,6)

Answer:

q(3,8)

Answer:

a(2,7)

Answer:

q(3,8)

Answer:

a(2,8)

Answer:

q(2,6)

Answer:

a(2,7)

Answer:

q(1,6)

Answer:

q(1,6)

Answer:

q(1,6)

Answer:

a(3,8)

45

q(1,5)
46

q(4,8)

a(6,7)
a(1,4)
a(6,8)
a(6,8)
a(3,5)
a(6,8)
a(6,8)
a(1,3)
a(1,3)
a(1,3)
a(6,8)
a(1,3)
a(6,8)
a(1,4)
a(4,6)
a(4,6)
a(6,7)
a(1,3)
a(3,5)
a(5,8)
a(3,5)
a(6,8)

q(1,3)

q(4,4)
a(3,3)
a(2,3)
a(3,4)
a(2,3)
a(2,3)
q(1,2)
a(7,8)
a(3,4)
a(7,8)
qa(5,6)
a(6,7)
a(2,2)
a(6,7)
a(3,4)
a(2,2)
q(4,4)
a(3,4)
a(5,6)
a(2,3)
a(7,7)
a(2,3)

a(7,7)

q(2,1)
a(6,5)
q(7,6)
a(2,2)
q(8,8)
a(5,5)
q(5,4)
a(5,5)
a(6,6)
a(3,2)
a(2,2)
a(5,4)
q(5,4)
a(4,3)
q(1,1)
a(8,7)
a(3,2)
a(7,7)
q(8,8)
a(6,5)
q(2,1)
q(5,4)

q(5,4)

q(8,6)
a(8,6)
a(3,1)
a(7,6)
a(6,4)
a(3,1)
a(3,1)
a(3,2)
a(8,5)
a(6,4)
a(4,3)
q(7,5)
a(7,5)
q(7,5)
a(7,5)
a(7,5)
a(7,5)
q(6,5)
a(4,2)
q(4,2)
a(4,2)
q(4,2)

a(4,2)

a(5,2)
a(5,2)
a(5,2)
a(5,3)
a(5,1)
a(8,4)
a(8,5)
a(8,4)
a(5,1)
a(8,5)
a(7,5)
a(4,1)
q(4,1)
a(5,1)
q(6,2)
a(6,3)
a(5,1)
a(4,2)
a(7,3)
a(8,4)
q(6,3)
a(8,5)

a(8,5)

a(7,3)
a(7,1)
q(8,4)
q(8,1)
a(7,2)
a(7,2)
a(7,3)
q(6,1)
a(7,2)
q(5,1)
q(8,1)
a(8,2)
a(8,3)
q(8,2)
a(8,3)
q(5,1)
a(8,3)
q(8,1)
a(6,1)
q(7,1)
q(8,4)
a(7,1)

q(6,1)

Answer:

q(1,7)

Answer:

q(3,8)

Answer:

q(3,8)

Answer:

q(3,8)

Answer:

q(3,8)

Answer:

q(5,7)

Answer:

q(2,8)

Answer:

q(1,5)

Answer:

q(2,8)

Answer:

q(1,6)

Answer:

q(1,6)

Answer:

q(4,8)

Answer:

q(1,6)

Answer:

q(1,6)

Answer:

q(1,7)

Answer:

q(1,7)

Answer:

a(2,4)

Answer:

q(3,7)

Answer:

a(3,7)

Answer:

q(1,7)

Answer:

q(3,7)

Answer:

q(3,8)

Answer:

q(4,8)

Answer:

q(3,8)

68

a(2,3)
a(5,7)
q(1,4)
a(5,7)
a(5,7)
q(2,2)
a(5,7)
a(5,7)
a(5,7)
a(5,8)
a(2,4)
q(2,4)
a(2,4)
a(2,4)
a(2,4)
a(2,4)
a(7,7)
a(6,8)
a(1,3)
q(6,8)
a(6,8)
a(4,6)
a(1,3)

a(1,3)

a(5,5)
a(1,1)
a(5,7)
a(4,5)
a(2,3)
a(6,5)
a(3,4)
a(7,8)
a(4,5)
a(2,4)
q(8,8)
a(1,2)
q(6,7)
a(4,5)
a(4,5)
a(5,6)
a(4,3)
a(1,2)
a(7,8)
a(5,6)
a(1,2)
a(6,7)
q(5,6)

q(6,7)

a(7,6)
a(4,3)
a(4,2)
a(2,2)
a(4,4)
q(8,6)
a(7,6)
a(2,2)
q(7,6)
a(7,5)
a(6,5)
a(7,7)
a(5,5)
a(7,7)
a(3,2)
a(3,2)
a(3,1)
a(4,4)
a(5,4)
a(3,3)
a(7,6)
a(1,1)
q(7,7)

q(4,4)

a(4,2)
a(6,4)
q(8,5)
a(8,6)
a(7,6)
a(4,1)
a(4,1)
a(6,4)
a(3,1)
a(4,1)
a(5,3)
a(5,3)
a(3,2)
a(3,1)
a(8,6)
a(8,5)
q(8,5)
a(7,6)
a(8,6)
a(4,1)
a(5,3)
a(5,3)
a(3,2)

a(8,6)

a(8,4)
a(8,5)
a(7,3)
a(7,3)
q(6,1)
a(7,3)
q(6,2)
q(4,1)
a(6,2)
q(6,2)
q(4,1)
a(8,5)
a(8,3)
q(6,2)
a(7,3)
a(7,3)
a(6,2)
a(5,1)
q(4,1)
a(8,4)
q(4,1)
a(8,4)
a(6,4)

a(5,1)

a(6,1)
a(7,2)
a(6,1)
a(6,1)
a(8,2)
q(1,8)
a(8,3)
a(8,3)
a(8,3)
a(8,3)
a(7,2)
a(6,1)
a(7,1)
a(8,3)
a(6,1)
q(6,1)
a(1,8)
a(8,3)
q(6,2)
a(7,2)
a(8,4)
a(7,2)
a(8,1)

a(7,2)




PROBLEM 2 (ENUMERATE ALL) CONTINUED

Answer: 89
q(3,8) a(2,5) q(4,6) q(6,7) q(1,1) q(5,3) q(8,4) q(7,2)
Answer: 90
a(4,8) a(2,5) a(1,3) q(5,6) q(7,7) q(3,2) q(6,4) q(8,1)
Answer: 91
a(3,8) a(2,5) a(1,3) q(6,7) q(4,4) q(8,6) q(5,1) q(7,2)
Answer: 92
q(4,8) a(2,5) q(1,3) q(6,7) q(3,2) q(8,6) q(7,4) q(5,1)

SATISFIABLE
Models - 92
e AS MENTIONED, SOME MODES PROVIDE A e N
CPU Time : 0.000s
RATHER LARGE SET OF POSSIBILITIES. MAKING e
IT PARTICULARLY DIFFICULT FOR USERS TO EjL 1 éf G el
TRACE EXACT DETAILS REGARDING PROBLEMS Sinad e i e
Binary 2 (Ratio: 1.07%)
SUCH AS THESE THAT SEEM TO HAVE A Ternary (Ratio: 0.00%) , ,
Conflict 2 (Average Length: 13.9 Rat?Of 100.90?)
SPECTACULARLY LARGE ANSWER SET. e e e G

Backjumps 2 (Average: 1.07 Max: 8 Sum: 299)
Executed 2 (Average: 1.07 Max: 8 Sum: 299 Ratio: 100.00%)
Bounded 2 (Average: ©.90 Max: @ Sum: @ Ratio: 9.00%)

Rules - (Original: 148)
Choice 2

Atoms -

Bodies 2 (Original: 75)
Count - (Original: 54)

Equivalences : (Atom=Atom: 16 Body=Body: © Other: 96)

Tight -

Variables < (Eliminated: @ Frozen: 64)

Constraints : (Binary: 78.7% Ternary: 0.0% Other: 21.




PROBLEM 3 (DEFAULT)

edge(1,(2;7)). edge(2,(1;5;3;7)). edge(3,(2;5;4)). edge(5,(2;3;7;6;4)).

edge(7,(1;2;5;8;9;6)). edge(8,(7;9;16;17)). edge(9,(7;8;6;10;15;16)).

edge(6,(5;7;9;4;18)). edge(4,(3;5;6;11)). edge(11,(4;10;13;12)).

edge(1@,(9;6;11;15;14;13)). edge(15,(9;10;16;19;20;14)). edge(16,(8;9;15;17;18;19)).
edge(17,(8;16;18)). edge(18,(16;17;19;23)). edge(19,(15;16;18;28;25;23)).
edge(20,(15;19;14;13;21;29;25)). edge(14,(10;15;28;13)). edge(13,(11;10;14;20;12;21)).
edge(12,(11;13;22;21)). edge(22,(12;21;30)). edge(21,(208;13;12;22;30;29)). edge(30,(22;21;31;29)).
edge(31,(3@;33;32;29)). edge(33,(31;32)). edge(32,(31;33;34;29;35)). edge(34,(32;35)).
edge(29,(20;21;30;31;32;34;35;28;36)). edge(35,(32;34;29;36)). edge(28,(20;29;25;26;27;37;36)).
edge(25,(19;20;12;23;26)). edge(23,(18;19;25)). edge(24,(26;27)). edge(26,(28;25;24;27)).
edge(27,(28;24;26;37;38)). edge(37,(28;27;36;48;38)). edge(36,(29;35;28;37;48)).
edge(48,(37;36;47;38)). edge(47,(48;46;38)). edge(46,(47;38;39)). edge(38,(27,37,48,47,46,39)).
edge(39,(46;38;40;43;45)). edge(40,(39;41;43)). edge(42,(41)). edge(41,(40;42;43)).
edge(43,(39;40;41;44;45)). edge(44,(43;45)). edge(45,(39;43;44)).

* PROBLEM 3 IS A PROBLEM BASED UPON THE
FOUR-COLOR THEOREM, WHICH STATES THAT clingo version 5.5.0

Reading from stdin
Solving...

ANY MAP |N A PLANE CAN BE COLORED igi:izz i) color(7,2) color(1,4) color(3,2) color(5,4) color(4,3) color(6,1) color(11,4) color(10,3) col
USING FOUR COLORS IN SUCH A MANNER, e
THAT NO TWO AREAS THAT SHARE A lssejime ggggz (Solving: ©.00s 1st Model: 0.00s Unsat: ©.00s)

Choices 1 42
COMMON BOUNDARY WILL SHARE THE SAME Conflicts ;0 (Analyzed: @)
estarts
Model-Level : 42.0 ]
COLOR. s 4 o gmeree
Binary : 0 (Ratio: 0.00%)
y Ternafy : 0 Eiatio: Le.gg:) oot o)
Conflict : 0 verage Len . - atio: -
o [N THIS PROBLEM, WE VE EXPLICITLY DEFINED Loop X (Average Length: 0.0 Ratio:  ©.00%)
Other : 0 (Average Length: 8.9 Ratio: 9.00%)
Backjumps : 0 (Average: ©.80 Max: 8 Sum: @)
MANY EDGES IN ORDER TO SlMULATE THlS Executed : 0 (Average: ©.08 Max: @ Sum: @ Ratio: 0.00%)
2@

Bounded (Average: .00 Max: @ Sum: @ Ratio: 100.00%)

TH EO R EM = Ruéﬁiice ; (Original: 1347)

Atoms :
Bodies - (Original: 569)
Count - (Original: 96)
Equivalences : (Atom=Atom: 48 Body=Body: @ Other: 288)
Tight
Variables : (Eliminated: @ Frozen: e)
Constraints : (Binary: 93.7% Ternary: ©8.8% Other: 6.3%)




Models
Brave

Calls
Time
CPU Time

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

Rules
Choice

Atoms

Bodies
Count

Equivalences :

Tight
Variables
Constraints

: 72

1 yes
Consequences :
Sl
: 8.072s (Solving: ©.01s 1st Model: 0.08s Unsat: 0.00s)
: ©.000es

192

: 1329
1 48
1 0
=351
Sal
: 49
%)

PROBLEM 3 (BRAVE & CAUTIOUS)

(Analyzed: 47)

(Average Length: @.0@ Splits: @)

(Deleted: @)

(Ratio: 0.00%)

(Ratio: 2.04%)

(Average Length: 14.4 Ratio: 95.92%)

(Average Length: g i 0.00%)

(Average Length: : io: 4.08%)

(Average: 1.43 Max: 4 Sum: 67)

(Average: 1.43 Max: 4 Sum: 67 Ratio: 100.00%)
(Average: .00 Max: @ Sum: @ Ratio: 0.00%)

(Original: 1347)

(Original: 569)
(Original: 96)
(Atom=Atom: 48 Body=Body: @ Other: 288)

(Eliminated: @ Frozen: 192)
(Binary: 93.7% Ternary: ©.8% Other: 6.3%)

Models
Cautious

Calls
Time
CPU Time

Choices
Conflicts
Restarts
Model-Level
Problems
Lemmas
Binary
Ternary
Conflict
Loop
Other
Backjumps
Executed
Bounded

Rules
Choice

Atoms

Bodies
Count

Equivalences :

Tight
Variables
Constraints

¢ 28

: yes
Consequences :
: 1
: ©.863s (Solving: ©.00s 1st Model: ©.08s Unsat: 0.00s)
: 0.008s

e

: 601
:13
)

1 44.6
il

: 14
i)

: 0
s12
)
=2

i 2
i
1 0

(Analyzed: 12)

(Average Length: @.0@ Splits: @)
(Deleted: @)

(Ratio: ©.00%)

(Ratio: ©.00%)

(Average Length: 9.3 Ratio: 85.71%)
(Average Length: 0.0 Ratio: ©@.00%)
(Average Length: 0.5 Ratio: 14.29%)
(Average: 1.75 Max: 4 Sum: 21)

(Average: 1.75 Max: 4 Sum: 21 Ratio: 100.00%)
(Average: .90 Max: @ Sum: @ Ratio:

(Original: 1347)

(Original: 569)
(Original: 96)
(Atom=Atom: 48 Body=Body: @ Other: 238)

(Eliminated: @ Frozen: 192)
(Binary: 93.7% Ternary: ©.0% Other:

6.3%)

0.00%)




PROBLEM 3 (ENUMERATE ALL)

e THIS WAS ONE OF THE UNIQUE CASES THAT WE CAME ACROSS, WHERE CLINGO CRASHED. THIS TELLS
US THAT THERE ARE SPECIFIC CASES WHERE CLINGO CAN NOT HANDLE.

e THE MOST LIKELY CASE FOR THIS CRASH WAS THE SHEER NUMBER OF CASES THROUGH WHICH THE

SOFTWARE NEEDED TO RUN THROUGH, LEADING TO IT CRASHING DUE TO EXCEEDING SOME INTERNAL
RESOURCE QUOTA WHICH WAS ALLOCATED TO IT.



SMODELS + LPARSE
AS PRESENTED BY: Arya Mazloomi

* THE PROGRAM SMODELS IS AN IMPLEMENTATION OF THE STABLE MODEL SEMANTICS FOR LOGIC
PROGRAMS.

* |LPARSE IS A FRONT-END FOR SMODELS THAT GENERATES A VARIABLE-FREE SIMPLE LOGIC PROGRAM THAT
CAN BE GIVEN TO SMODELS.



1]/ Compule Lhe stable wodels of Lhe program

2// 3 :- not b.
371/ b :- not a.
43 nl’l s Ji1ostrears
S#include "snode s "
6 #includs "apiL.h

T #include "alomule.
8

9 using nazespace sld;
10
11 int mein ()

12 {

13 Seadels smodels;
14 Apt apt (asmodels.pragran);

16/ ¥You'll have ra keep track af the atons rar rememhered yourself

17 hpl.'ewenber ();

19 Atom *a = api.new atoa ()
20 Atom *b - api.new_atom ();

21 api.sel_nene (4, 'o"): I/ ¥ou can give Lhg alons nares.

",
Ja

22 api.sel_nane (b,

24 apl.bzsgin_rule (BASICRULE);
2 apt.add_head (a);

26 api.acd _bhady (

27 api.end rule ();

2 api.begin rule [BASICRULE);
2 apil.edd_head (b);

30 api.zdd_body (4, Talse)

31 apl.erd_rule ():

false): [/ Add "not h*" te the hady.

33 // You would add the compute statement here, ¢.9.,
14/} api.ser_corpute (a, true) demands that a iz in the medel

16 api.done (): [/ After this yau shouldn’'t change the rules.

B sradels.prograr.print (); [/ ¥ou can display the prograr.

- SModels

40  srodels.init (); // Must be called before computing any rodels,

41

4z /) tompute all stable models

43 while (smodels.madel ()) /7 Returns 0 when thare are no rore models
a4 smocels.printanswer (): // Prints the answer

45

46 [/ Of course, you cen inspect the atoms direclly.
48 srodels.revert {(true); /) Forgel evervihing Lhel happened

50 b->compuleFalse = true; [/f cumpule { nol b )

51 // Alternatively, apl.set_cerpute (b, false).

82 f/ apl.reset_carpute (Aton *, haol) removes atoms from The
%3 /] stAatement.

)

%% if (swmodels.madel ()) [/ There is a nadel.

5 i

57 Aton ¥¢ = api.get aton ("a');

58 if (¢->Bpus)

59 coul << c->aton_nare () << " Ls Lo Lhe stable podel”
o0 Af (c->Bneg)

61 coutT << r.>aron_name () << ° *s nat in the atahle wade
62 }

63

64 return 3;
65 }

after intl ().

cannute

<< endl;

<< onadl;

1a :- nol b,
2b :- not a.
3 carpute {not b}.

———

LParse



CLINGO VS SMODELS

motive(harry)

g 2 X n,e-(x.-l‘l;'}

quiLlty(harry)

iq

innecent Suspect) - motivelSuspect,), not quilty(Suspect)

L




cLing2 vaorsien 5
kadig From 3
W0 W, .

Manc: 1
moAvaiharry ) moTive = ly) onitylbarey) wnaccorsisal
g ey, et
: $ lparse hi.lp | smodels :
smodels version 2.34. Reading...done modcls 31
Answer: 1 IQ;EZ , ; o35 (3e1Am . e
: . N ? L) : U ’ ' « K - H ASTS v
Stable Model: innocent(sally) quilty(harry) motive(sally) motive(harry) Y 1ine T 9.0%s
True ;
Duration: 0.0 ‘hotces
Number of choice points: 0 s
Number of wrong choices: 0 : 8.
Number of atoms: S i 1 (Avtragc Lergths 0.09 33lits: 9)
. :t 8 (U2leted: 3)

Nunber of rules: 4 Binary Y (NTL0:  5.0M%)
Number of picked atoms: 0 er 1 9 (Hatia:  &.96%)
Number of forced atoms: 0 i (Azeraee Lerath: o.9 Fatio:

R . L0002 : 9 (Arerage Lergth: 9.9 Jatio:
NUmber Of trUth BSSIQnmentS. 4 othay R (AZEr3ge Larqth: v.9 katlo:
Size of searchspace (removed): 0 (0) Sackiampz @ @ (Arerage: E.HU Max 4 S

: Sﬂ txocLTd W (A/Erage: .00 Nax i S
Scuiced - (Aversge: .60 Max d Sm U ratio: ltv.omn

(Eliminates: 13 :
(Bilrarv: €.8% Ternary: 9.6% Cther: 0.0

|
1
i 9
: Yos
.
R

COACtraiTte




Lparse + SModels

) "adm" +

“stable’
"semi" *
"pref’ )

“ground’
“Ccomp" a

"adm
"stable”
"seml"”
‘pref®
"ground”
“comp”

5)
.
»
)

o
=
oy o
O (& ]
@ &
i o3
@ b
= =
= =
= =
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140 180

# nodes




Thank you for your time.
We will be taking any questions you have now.



