
Using NILS to Solve Probabilistic

Satisfiability for CNF Knowledge Basesa

Thomas C. Henderson and Michael Cline

University of Utah

UUCS-18-006

aThis research supported in part by Dynamic Data Driven Application

Systems AFOSR grant FA9550-17-1-0077.

School of Computing

University of Utah

Salt Lake City, UT 84112 USA

4 December 2018

Abstract

This report describes the set of functions developed for the Nonlinear Logic Solver (NILS) system

(see [1, 2, 3] for details of the method). This allows any logical sentence to be converted to a

Conjunctive Normal Form sentence, and then to a standard knowledge base representation wherein

each conjunct may be given a probability. Functions are provided which then allow for the solution

of PSAT (probabilistic satisfiability) using several alternative algorithms.
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1 Major Capabilities

The major capabilities include:

• Produce Conjunctive Normal Form knowledge base from an arbitrary logical sentence (ex-

pressed in fully parenthesized form using the logical operators: equivalence (’=’), implies

(’>’), and (’∧’), or (’v’), and not (’~’)).

• Solve PSAT for an arbitrary probabilistic CNF knowledge base using Nilsson’s method.

• Solve PSAT for a probabilistic CNF knowledge base with independent variables.

• Solve SSAT for a general probabilistic CNF knowledge base using the nonlinear systems

approach.

The functions used for these are described in Appendix A.

2 Logical Sentence to CNF Knowledge Base

The knowledge base representation consists of a set of clauses (disjunctions) with associated proba-

bilities. In Matlab, this is a vector struct with two fields per vector element: (1) clauses, and (2) prob.

For example, to represent the Modus Ponens conditions (1. A, and 2. A → B) with probabilities

0.7 each, we have:

KBMP( 1 ) . c l a u s e s = [ 1 ] ;

KBMP( 1 ) . p rob = 0 . 7 ;

KBMP( 2 ) . c l a u s e s = [ −1 ,2 ] ;

KBMP( 2 ) . p rob = 0 . 7 ;

where A is represented by the integer 1, and B is represented by 2. Note that ’A → B’ is converted

to a disjunction ’~AvB’. We show here how to convert a logical sentence to such a knowledge base.

An arbitrary logical sentence using integers as logical variables and with connectives {=,>,∧,v,~}

and in fully parenthesized form may be converted to CNF using BR_s2CNF. For example, given a

sentence:

s = ’ ( ( ( ( 1 ) ^ ( 2 ) ) v ( ( 3 ) ^ ( 4 ) ) ) v ( ( 5 ) ^ ( 6 ) ) ) ’ ;

Then s can be converted:

s_CNF = BR_s2CNF ( s ) ;
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which produces:

s_CNF = ’ ( ( ( ( ( ( − 7 ) v (( −8) v ( 1 ) ) ) ^( ( −7) v (( −8) v ( 2 ) ) ) ) ^( ( −7) v
( ( 8 ) v ( 3 ) ) ) ) ^( ( −7) v ( ( 8 ) v ( 4 ) ) ) ) ^ ( ( ( 7 ) v ( 5 ) ) ^ ( ( 7 ) v ( 6 ) ) ) ) ’

Now, given such a logical CNF sentence, s, it can be converted to a knowledge base as follows:

KB = BR_s2KB ( s ) ;

Continuing, s_CNF produces the following KB:

>> KB ( : ) . c l a u s e s

ans = −7 8 4

ans = 7 5

ans = 7 6

ans = −7 8 3

ans = −7 −8 1

ans = −7 −8 2

>>

3 Nilsson’s Method for PSAT

Nilsson proposed a method for solving PSAT (i.e., finding a set of consistent probabilities for the

complete conjunction set of a set of logical variables). This is done as follows using the Modus

Ponens knowledge base:

MP_cc_probs = BR_Nilsson (KBMP)

MP_cc_probs =

0 .1500

0 .1500

0 .3000

0 .4000

>>
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Queries can then be made to get the probability of new sentences using BR_Nilsson_query:

query . c l a u s e s = [ 2 ] ;

que ry . p rob = 0 ;

P_query = BR_Ni lsson_query ( query , P_cc_probs )

P_query = 0 .5500

>>

4 Solving PSAT with Independent Variables

Given a KB with independent logical variables (i.e., P (A∧B) = P (A)P (B)), this can be solved

if the set of equations generated from the KB can be solved. Consider Modus Ponens. First, the

function to compute the error in the sentence probabilities from a probability assignment to the

logical variables is generated:

>> BR_KB2F_ind (KBMP, ’KBMPi ’ ) ;

This produces files called KBMPi.m and KBMPis.m as follows:

>> t y p e KBMPi .m

f u n c t i o n F = KBMPi( x )

%

F ( 1 ) = −0.7+x ( 1 ) ;

F ( 2 ) = −0.7+(1−x ( 1 ) ) +x ( 2 )−(1−x ( 1 ) ) ∗x ( 2 ) ;

>> t y p e KBMPis .m

f u n c t i o n e r r = KBMPis ( x )

%

F ( 1 ) = −0.7+x ( 1 ) ;

F ( 2 ) = −0.7+(1−x ( 1 ) ) +x ( 2 )−(1−x ( 1 ) ) ∗x ( 2 ) ;

e r r = norm ( F ) ;

>>
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where the first produces a vector of the sentence errors, and the latter produces the norm of that

vector. The solver is then called:

>> [ x , e , x t , e t ] = BR_KB_Jacobian (KBMP, ’KBMPi ’
, 0 . 0 0 0 1 , 0 . 0 0 0 1 , 5 0 0 0 , r a nd ( 2 , 1 ) ) ;

where the start point is set randomly. The result is:

>> x

x = 0 .7000

0 .5713

>> e

e = 6 .1151 e−05

>>

The solution is then P (A) = 0.7, P (B) = 0.5713, and the error in the sentence probabilities (vector

norm) is 6.1151× 10−5. This can then be used to find the probability of a query:

>> BR_prob_or_atom_probs ( que ry . c l a u s e s , x ) % f i n d i n g P (B)
i n Modus Ponens

ans = 0 .5713

>>

If the logical variables are not independent, then this method will not find a solution with low

sentence error.

5 Solving SSAT with General KB

SSAT is the Sentence Satisfiability problem which means finding an assignment of probabilities to a

set of variables representing the atom probabilities and either conditional or and’ed variables. This

is done as follows. First, in addition to creating a sentence error function, it is necessary to create

a table which describes all the variables used in the solver. New variables arise when atoms appear

together in a KB clause. For example, in Modus Ponens, the clause ’~AvB’ has probability:

P (~AvB) = P (~A) + P (B)˘P (~A|B)P (B)

Thus, in addition to the variables for P (A) and P (B) (note that P (~A) = 1˘P (A)), there is a

variable for P (~A|B). In order to ensure consistency, three other equations are added to the sys-

tem representing the constraints between P (A|B), P (A|~B) and P (~A|~B). These require three

additional variables.
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The sentence error function is set up by:

>> [ vtableMP ,FMP] = BR_KB2F_gen (KBMP, ’KBMPg’ ) ;

where KBMPg is the sentence error function:

>> t y p e KBMPg.m

f u n c t i o n F = KBMPg( x )

%

F ( 1 ) = −0.7 + ( x ( 1 ) ) ;

F ( 2 ) = −0.7 + (1−x ( 1 ) ) + x ( 2 ) − x ( 3 ) ∗x ( 2 ) ;

F ( 3 ) = −x ( 6 ) + 1 − x ( 3 ) ;

F ( 4 ) = −x ( 5 ) + 1 − x ( 4 ) ;

F ( 5 ) = −x ( 4 ) + (1−( x ( 1 ) + x ( 2 ) − x ( 6 ) ∗x ( 2 ) ) ) /(1−x ( 2 ) ) ;

>>

The outputs of the call are vtableMP:

>> vtableMP =
1 0 0 0 1 1 0

2 0 0 0 1 2 0

−1 2 0 2 1 3 0

−1 −2 0 2 0 4 0

1 −2 0 2 2 5 0

1 2 0 2 3 6 0

>>

The vector of unknowns has the size of the number of rows in the vtable, and a solution is found as:

>> [ x , e , x t , e t ] = BR_KB_Jacobian (KBMP, ’KBMPg’ , . . .
0 . 0 0 0 1 , 0 . 0 0 0 1 , 2 0 0 0 0 , r a nd ( 6 , 1 ) ) ;

>> e = 1 .7592 e−04

>> x =
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0 .7000

0 .6291

0 .3641

0 .1912

0 .8088

0 .6359

>>

where the first two values represent P(A) and P(B). It is possible to see how the search converges

by plotting it:

Iteration (x1000)
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Appendix

BR_3PSAT.m

f u n c t i o n pp = BR_3PSAT (C)

% BR_2PSAT − c o n v e r t s a CNF c l a u s e o f l e n g t h k t o a s e t o f c l a u s e s

% each of

% which has a t most 3 t e r m s ( d i s j u n c t s )

% On i n p u t :

% C (KB s t r u c t u r e e l e m e n t ) : one e l e m e n t o f a KB

% C . c l a u s e s ( v e c t o r ) : d i s j u n c t i o n

% C . prob ( f l o a t ) : p r o b a b i l i t y o f c l a u s e

% On o u t p u t :

% pp ( f l o a t ) : p r o b a b i l i t y o f new c l a u s e s

% C a l l :

% pp = BR_3PSAT (KB ( 1 ) ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

k = l e n g t h (C . c l a u s e s ) ;

p = C . prob ;

kp = k − 2 ;

Nv = 2∗k − 3 ;

Ncc = 2^Nv ;

Nt = 2^(2∗k−4) + 2^(2∗k−5) + 2^(2∗k−6);

Nf = Ncc − Nt ;

No = ( kp−1)∗( kp−2)∗2^( kp −3);

Nand = Ncc − ( kp∗Nf−No ) ;

pa = p / Nand ;

pn = (1−p ) / ( Ncc−Nand ) ;

pp = p + ( Nt−Nand )∗ pn ;

r e s = [ k , kp , Nv , Ncc , Nt , Nf , No , Nand ] ’ ;

r e s p = [ p , pa , pn , pp ] ’ ;

BR_KB2F_gen.m

f u n c t i o n [ v t a b l e , F ] = BR_KB2F_gen (KB, fname )

% BR_KB2F_gen − produce e r r o r f u n c t i o n f o r g r a d i e n t d e s c e n t

% On i n p u t :

% KB (KB s t r u c t ) : CNF KB

% fname ( s t r i n g ) : name of e r r o r f u n c t i o n

% On o u t p u t :

% v t a b l e ( kxw a r r a y ) : v a r i a b l e t a b l e ; i d e n t i f i e s c o n d i t i o n a l
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% v a r i a b l e s

% F ( s t r i n g ) : t e x t o f e r r o r f u n c t i o n

% C a l l :

% [ vt , F ] = BR_KB2F_gen (KB, ’MP’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

OP_AND = 1 ;

OP_OR = 2 ;

v t a b l e = [ ] ;

F = [ ] ;

len_KB = l e n g t h (KB ) ;

i f len_KB==0

r e t u r n

end

l e n _ v t a b l e = 0 ;

n = l e n g t h ( BR_vars (KB , [ ] ) ) ;

num_x = n ;

fd = fopen ( [ fname , ’ .m’ ] , ’w’ ) ;

f p r i n t f ( fd , ’ f u n c t i o n F = %s ( x ) \ n ’ , fname ) ;

f p r i n t f ( fd , ’%%\n \ n ’ ) ;

v t a b l e = B R _ c r e a t e _ v t a b l e ( n ) ;

f o r c = 1 : len_KB

c l a u s e = KB( c ) . c l a u s e s ;

p = KB( c ) . p rob ;

s w i t c h l e n g t h ( c l a u s e )

c a s e 1 % [ L1 ]

L1 = c l a u s e ( 1 ) ;

i f L1<1

F ( c ) . f = [ ’F ( ’ , num2s t r ( c ) , ’ ) = − ’ , num2s t r ( p ) , . . .

’ + (1−x ( ’ , num2s t r ( abs ( L1 ) ) , ’ ) ) ; ’ ] ;

e l s e

F ( c ) . f = [ ’F ( ’ , num2s t r ( c ) , ’ ) = − ’ , num2s t r ( p ) , . . .

’ + ( x ( ’ , num2s t r ( abs ( L1 ) ) , ’ ) ) ; ’ ] ;

end

c a s e 2 % [ L1 , L2 ]

L1 = c l a u s e ( 1 ) ;

L2 = c l a u s e ( 2 ) ;

p a r i t y = BR_pa r i t y ( L1 , L2 , 0 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , 0 , 0 , p a r i t y , 0 ) ;

i f i s e m p t y ( i n d e x )
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[ v t a b l e , index , ne ] = BR_pu t_v t ab l e ( v t a b l e , L1 , L2 , 0 , c , 0 ) ;

end

i f L1<1

s1 = [ ’ (1−x ( ’ , num2s t r ( abs ( L1 ) ) , ’ ) ) ’ ] ;

e l s e

s1 = [ ’ x ( ’ , num2s t r ( abs ( L1 ) ) , ’ ) ’ ] ;

end

i f L2<1

s2 = [ ’ (1−x ( ’ , num2s t r ( abs ( L2 ) ) , ’ ) ) ’ ] ;

e l s e

s2 = [ ’ x ( ’ , num2s t r ( abs ( L2 ) ) , ’ ) ’ ] ;

end

F ( c ) . f = [ ’F ( ’ , num2s t r ( c ) , ’ ) = − ’ , num2s t r ( p ) , . . .

’ + ’ , s1 , ’ + ’ , s2 , ’ − x ( ’ , num2s t r ( i n d e x ) , ’ )∗ ’ , s2 , ’ ; ’ ] ;

c a s e 3 % [ L1 , L2 , L3 ]

L1 = c l a u s e ( 1 ) ;

L2 = c l a u s e ( 2 ) ;

L3 = c l a u s e ( 3 ) ;

p12 = BR_pa r i t y ( L1 , L2 , 0 ) ;

i ndex12 = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , 0 , 0 , p12 , 0 ) ;

i f i s e m p t y ( index12 )

[ v t a b l e , index12 , ne ] =

BR_pu t_v t ab l e ( v t a b l e , L1 , L2 , 0 , c , 0 ) ;

end

p13 = BR_pa r i t y ( L1 , L3 , 0 ) ;

i ndex13 = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L3 , 0 , 0 , p13 , 0 ) ;

i f i s e m p t y ( index13 )

[ v t a b l e , index13 , ne ] =

BR_pu t_v t ab l e ( v t a b l e , L1 , L3 , 0 , c , 0 ) ;

end

p23 = BR_pa r i t y ( L2 , L3 , 0 ) ;

i ndex23 = B R _ g e t _ v t a b l e ( v t a b l e , L2 , L3 , 0 , 0 , p23 , 0 ) ;

i f i s e m p t y ( index23 )

[ v t a b l e , index23 , ne ] =

BR_pu t_v t ab l e ( v t a b l e , L2 , L3 , 0 , c , 0 ) ;

end

p123 = BR_pa r i t y ( L1 , L2 , L3 ) ;

index123 = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , L3 , 0 , p123 , OP_AND ) ;

i f i s e m p t y ( index123 )

[ v t a b l e , index123 , ne ] =

BR_pu t_v t ab l e ( v t a b l e , L1 , L2 , L3 , c , . . .

OP_AND ) ;

end

i f L1<1

s1 = [ ’ (1−x ( ’ , num2s t r ( abs ( L1 ) ) , ’ ) ) ’ ] ;

e l s e

s1 = [ ’ x ( ’ , num2s t r ( abs ( L1 ) ) , ’ ) ’ ] ;

end

i f L2<1
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s2 = [ ’ (1−x ( ’ , num2s t r ( abs ( L2 ) ) , ’ ) ) ’ ] ;

e l s e

s2 = [ ’ x ( ’ , num2s t r ( abs ( L2 ) ) , ’ ) ’ ] ;

end

i f L3<1

s3 = [ ’ (1−x ( ’ , num2s t r ( abs ( L3 ) ) , ’ ) ) ’ ] ;

e l s e

s3 = [ ’ x ( ’ , num2s t r ( abs ( L3 ) ) , ’ ) ’ ] ;

end

F ( c ) . f = [ ’F ( ’ , num2s t r ( c ) , ’ ) = − ’ , num2s t r ( p ) , . . .

’ + ’ , s1 , ’ + ’ , s2 , ’ + ’ , s3 , ’ −
x ( ’ , num2s t r ( i ndex12 ) , . . .

’ )∗ ’ , s2 , ’ − x ( ’ , num2s t r ( i ndex13 ) , ’ )∗ ’ , s3 , . . .

’ − x ( ’ , num2s t r ( i ndex23 ) , ’ )∗ ’ , s3 , ’ + x ( ’ , . . .

num2s t r ( index123 ) , ’ )∗ x ( ’ , num2s t r ( i ndex23 ) , ’ )∗ ’ , s3 , ’ ; ’ ] ;

end

end

num_eqn = len_KB ;

%−−−−−− Add C o n s t r a i n t s −−−−−−−−−−−−−−
num_x = l e n g t h ( v t a b l e ( : , 1 ) ) ;

ca = z e r o s ( num_x , 1 ) ;

ca ( 1 : n ) = 1 ;

f o r k = n +1: num_x

i f ca ( k )==0

i f v t a b l e ( k ,3)==0& v t a b l e (2 )~=0

L1 = v t a b l e ( k , 1 ) ;

L2 = v t a b l e ( k , 2 ) ;

c = v t a b l e ( k , 4 ) ;

i n d e x e s = z e r o s ( 4 , 1 ) ;

pp = BR_pa r i t y (−abs ( L1) ,− abs ( L2 ) , 0 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e ,− abs ( L1) ,− abs ( L2 ) , 0 , 0 , pp , 0 ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] = BR_pu t_v t ab l e ( v t a b l e ,− abs ( L1 ) , . . .

−abs ( L2 ) , 0 , v t a b l e ( k , 4 ) , 0 ) ;

end

i n d e x e s ( 1 ) = i n d e x ;

pp = BR_pa r i t y (−abs ( L1 ) , abs ( L2 ) , 0 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e ,− abs ( L1 ) , abs ( L2 ) , 0 , 0 , pp , 0 ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] = BR_pu t_v t ab l e ( v t a b l e ,− abs ( L1 ) , . . .

abs ( L2 ) , 0 , v t a b l e ( k , 4 ) , 0 ) ;

end

i n d e x e s ( 2 ) = i n d e x ;

pp = BR_pa r i t y ( abs ( L1) ,− abs ( L2 ) , 0 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , abs ( L1) ,− abs ( L2 ) , 0 , 0 , pp , 0 ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] = BR_pu t_v t ab l e ( v t a b l e , abs ( L1 ) , . . .

−abs ( L2 ) , 0 , v t a b l e ( k , 4 ) , 0 ) ;
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end

i n d e x e s ( 3 ) = i n d e x ;

pp = BR_pa r i t y ( abs ( L1 ) , abs ( L2 ) , 0 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , abs ( L1 ) , abs ( L2 ) , 0 , 0 , pp , 0 ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] = BR_pu t_v t ab l e ( v t a b l e , abs ( L1 ) , . . .

abs ( L2 ) , 0 , v t a b l e ( k , 4 ) , 0 ) ;

end

i n d e x e s ( 4 ) = i n d e x ;

i n d e x a 1 = abs ( L1 ) ;

i n d e x a 2 = abs ( L2 ) ;

i ndexp0 = i n d e x e s ( 1 ) ;

i ndexp1 = i n d e x e s ( 2 ) ;

i ndexp2 = i n d e x e s ( 3 ) ;

i ndexp3 = i n d e x e s ( 4 ) ;

i f v t a b l e ( k , 5 ) = = 0

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ )∗(1−x ( ’ , num2s t r ( i n d e x a 2 ) , . . .

’ ))−1+(1−x ( ’ , num2s t r ( i n d e x a 1 ) , ’ ))+(1−x ( ’ , . . .

num2s t r ( i n d e x a 2 ) , ’ ))−x ( ’ , num2s t r ( i ndexp3 ) , . . .

’ )∗(1−x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp1 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

end

i f v t a b l e ( k , 5 ) = = 1

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp3 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp1 ) , ’ ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ ) + (1−(x ( ’ , num2s t r ( i n d e x a 1 ) , . . .
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’ ) + x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) −
x ( ’ , num2s t r ( i ndexp3 ) , . . .

’ )∗ x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) ) ) / ( 1 − x ( ’ , num2s t r ( i n d e x a 2 ) , . . .

’ ) ) ; ’ ] ;

end

i f v t a b l e ( k , 5 ) = = 2

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp3 ) , ’ ) + ( x ( ’ , num2s t r ( i ndexp0 ) , . . .

’ )∗(−x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) − 1 + x ( ’ , . . .

num2s t r ( i n d e x a 1 ) , ’ ) +

x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) ) ) / x ( ’ . . .

num2s t r ( i n d e x a 2 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp1 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

end

i f v t a b l e ( k , 5 ) = = 3

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp1 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ ) + (1−(x ( ’ , num2s t r ( i n d e x a 1 ) , . . .

’ ) + x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) −
x ( ’ , num2s t r ( i ndexp3 ) , . . .

’ )∗ x ( ’ , num2s t r ( i n d e x a 2 ) , ’ ) ) ) / ( 1 − x ( ’ , num2s t r ( i n d e x a 2 ) , . . .

’ ) ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

end

e l s e i f v t a b l e ( k , 3 ) ~ = 0

L1 = v t a b l e ( k , 1 ) ;

L2 = v t a b l e ( k , 2 ) ;

L3 = v t a b l e ( k , 3 ) ;
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c = v t a b l e ( k , 4 ) ;

i n d e x e s = z e r o s ( 4 , 1 ) ;

pp = BR_pa r i t y (−L1,−L2,−L3 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e ,−L1,−L2,−L3 , 0 , pp , OP_OR ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] =

BR_pu t_v t ab l e ( v t a b l e ,−L1,−L2,−L3 , . . .

v t a b l e ( k , 4 ) , OP_OR ) ;

end

i n d e x e s ( 1 ) = i n d e x ;

pp = BR_pa r i t y (−L1 , L2 , L3 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e ,−L1 , L2 , L3 , 0 , pp , OP_AND ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] =

BR_pu t_v t ab l e ( v t a b l e ,−L1 , L2 , L3 , . . .

v t a b l e ( k , 4 ) , OP_AND ) ;

end

i n d e x e s ( 2 ) = i n d e x ;

pp = BR_pa r i t y ( L1,−L2,−L3 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , L1,−L2,−L3 , 0 , pp , OP_OR ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] =

BR_pu t_v t ab l e ( v t a b l e , L1,−L2,−L3 , . . .

v t a b l e ( k , 4 ) , OP_OR ) ;

end

i n d e x e s ( 3 ) = i n d e x ;

pp = BR_pa r i t y ( L1 , L2 , L3 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , L3 , 0 , pp , OP_AND ) ;

i f i s e m p t y ( i n d e x )

[ v t a b l e , index , ne ] = BR_pu t_v t ab l e ( v t a b l e , L1 , L2 , L3 , . . .

v t a b l e ( k , 4 ) , OP_AND ) ;

end

i n d e x e s ( 4 ) = i n d e x ;

i n d e x a 1 = abs ( L1 ) ;

i n d e x a 2 = abs ( L2 ) ;

i n d e x a 3 = abs ( L3 ) ;

[ vv , index23 , ne ] = BR_vtab le ( v t a b l e , L2 , L3 , 0 , −1 , 0 ) ;

i ndexp0 = i n d e x e s ( 1 ) ;

i ndexp1 = i n d e x e s ( 2 ) ;

i ndexp2 = i n d e x e s ( 3 ) ;

i ndexp3 = i n d e x e s ( 4 ) ;

i f v t a b l e ( k , 5 ) = = 0

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ )∗(1−x ( ’ , num2s t r ( i ndex23 ) , . . .

’ )∗(1−x ( ’ , num2s t r ( i n d e x a 3 ) , ’ )))−1+(1−x ( ’ , . . .

num2s t r ( i n d e x a 1 ) , ’ ) ) + x ( ’ , num2s t r ( i ndex23 ) , ’ )∗(1−x ( ’ , . . .

num2s t r ( i n d e x a 3 ) , ’ ))−x ( ’ , num2s t r ( i ndexp3 ) , ’ )∗ x ( ’ , . . .
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num2s t r ( i ndex23 ) , ’ )∗(1−x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ) ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp1 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

end

i f v t a b l e ( k , 5 ) = = 3

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp1 ) , ’ ) − 1 +

x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ )∗(1−x ( ’ , num2s t r ( i ndex23 ) , . . .

’ )∗ x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ))−1+(1−x ( ’ , . . .

num2s t r ( i n d e x a 1 ) , ’ ) ) + x ( ’ , num2s t r ( i ndex23 ) , ’ )∗ x ( ’ , . . .

num2s t r ( i n d e x a 3 ) , ’ )−x ( ’ , num2s t r ( i ndexp3 ) , ’ )∗ x ( ’ , . . .

num2s t r ( i ndex23 ) , ’ )∗ x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = −x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) + 1 −
x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

end

i f v t a b l e ( k , 5 ) = = 4 % P (A| ~B)

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ ) − 1 +

x ( ’ , num2s t r ( i ndexp2 ) , ’ ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ )∗(1−x ( ’ , num2s t r ( i ndex23 ) , . . .

’ )∗ x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ))−1+x ( ’ , . . .

num2s t r ( i n d e x a 1 ) , ’ )+ x ( ’ , num2s t r ( i ndex23 ) , ’ )∗ x ( ’ , . . .

num2s t r ( i n d e x a 3 ) , ’ )+ x ( ’ , num2s t r ( i ndexp3 ) , ’ )∗ x ( ’ , . . .

num2s t r ( i ndex23 ) , ’ )∗ x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .
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num2s t r ( i ndexp1 ) , ’ ) − 1 +

x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

end

i f v t a b l e ( k , 5 ) = = 7 % P (A | B)

% E q u a t i o n 1

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp1 ) , ’ ) − 1 +

x ( ’ , num2s t r ( i ndexp3 ) , ’ ) ; ’ ] ;

% E q u a t i o n 2

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp0 ) , ’ )∗(1−x ( ’ , num2s t r ( i ndex23 ) , . . .

’ )∗ x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ))−1+x ( ’ , . . .

num2s t r ( i n d e x a 1 ) , ’ )+ x ( ’ , num2s t r ( i ndex23 ) , ’ )∗ x ( ’ , . . .

num2s t r ( i n d e x a 3 ) , ’ )+ x ( ’ , num2s t r ( i ndexp3 ) , ’ )∗ x ( ’ , . . .

num2s t r ( i ndex23 ) , ’ )∗ x ( ’ , num2s t r ( i n d e x a 3 ) , ’ ) ; ’ ] ;

% E q u a t i o n 3

num_eqn = num_eqn + 1 ;

F ( num_eqn ) . f = [ ’F ( ’ , num2s t r ( num_eqn ) , ’ ) = x ( ’ , . . .

num2s t r ( i ndexp2 ) , ’ ) − 1 +

x ( ’ , num2s t r ( i ndexp0 ) , ’ ) ; ’ ] ;

end

t c h = 0 ;

end

end

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f o r c = 1 : num_eqn

f p r i n t f ( fd , ’%s \ n ’ , F ( c ) . f ) ;

end

f c l o s e ( fd ) ;

r e t u r n

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v a r s = BR_vars (KB, s e n t e n c e )

% BR_vars − f i n d l i s t o f v a r i a b l e s i n l o g i c a l s e n t e n c e s

% On i n p u t :

% KB ( nx1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e c l a u s e s

% ( i ) . c l a u s e s (1xm v e c t o r ) : d i s j u n c t i v e c l a u s e

% s e n t e n c e (1 x1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e

% c l a u s e

% ( 1 ) . c l a u s e s (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e

% On o u t p u t :

% v a r s (1 xp v e c t o r ) : l i s t o f v a r i a b l e s i n KB and s e n t e n c e

% C a l l :

% v a r s = BR_vars (KB, thm ) ;
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% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)

v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end

f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;

BR_KB2F_ind.m

f u n c t i o n BR_KB2F_ind (KB, fname )

% BR_KB2F_ind − c o n v e r t KB t o .m f u n c t i o n f i l e

% On i n p u t :

% KB (KB s t r u c t ) : CNF KB

% fname ( s t r i n g ) : r o o t name of f i l e

% On o u t p u t :

% N/A − s i d e e f f e c t i s c r e a t i o n o f 2 f i l e s :

% fname .m: has v e c t o r f u n c t i o n f o r s e n t e n c e p r o b a b i l i t i e s

% fnames .m: s c a l a r o u t p u t f u n c t i o n ( norm ( F ) from fname .m)

% C a l l :

% BR_KB2F_ind (KB, ’ I J ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

num_c lauses = l e n g t h (KB ) ;

% f s o l v e f u n c t i o n ( v e c t o r o u t p u t )

f i l e _ n a m e = [ fname , ’ .m’ ] ;

fd = fopen ( f i l e _ n a m e , ’w’ ) ;

f p r i n t f ( fd , ’ f u n c t i o n F = %s ( x ) \ n ’ , fname ) ;

f p r i n t f ( fd , ’%%\n \ n ’ ) ;

f o r c = 1 : num_c lauses

F = BR_sen tence2 fo rmula (KB( c ) . c l a u s e s ,KB( c ) . p rob ) ;

F = [ ’F ( ’ , num2s t r ( c ) , ’ ) = ’ , F ] ;
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f p r i n t f ( fd , ’%s ; \ n ’ , F ) ;

end

f c l o s e ( fd ) ;

% fmincon f u n c t i o n ( s c a l a r − e r r o r o u t p u t )

f i l e _ n a m e = [ fname , ’ s .m’ ] ;

fd = fopen ( f i l e _ n a m e , ’w’ ) ;

f p r i n t f ( fd , ’ f u n c t i o n e r r = %s ( x ) \ n ’ , [ fname , ’ s ’ ] ) ;

f p r i n t f ( fd , ’%%\n \ n ’ ) ;

f o r c = 1 : num_c lauses

F = BR_sen tence2 fo rmula (KB( c ) . c l a u s e s ,KB( c ) . p rob ) ;

F = [ ’F ( ’ , num2s t r ( c ) , ’ ) = ’ , F ] ;

f p r i n t f ( fd , ’%s ; \ n ’ , F ) ;

end

f p r i n t f ( fd , ’ e r r = norm ( F ) ; \ n ’ ) ;

f c l o s e ( fd ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n F = BR_sen tence2 fo rmula ( s , p )

% BR_sen tence2 fo rmula − c o n v e r t l o g i c a l s e n t e n c e t o n o n l i n e a r e q u a t i o n

% On i n p u t :

% s (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e

% p ( f l o a t ) : p r o b a b i l i t y s

% On o u t p u t :

% F ( s t r i n g ) : e q u a t i o n f o r s wi th p r o b a b i l i t y p

% C a l l :

% Fs = BR_sen tence2 fo rmula ( [ − 1 , 2 ] , 0 . 7 ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

l e n _ s = l e n g t h ( s ) ;

F = [ ’− ’ , num2s t r ( p ) , ’+ ’ ] ;

f o r k = 1 : l e n _ s

combos = nchoosek ( [ 1 : l e n _ s ] , k ) ;

num_combos = l e n g t h ( combos ( : , 1 ) ) ;

i f rem ( k , 2 ) = = 0

c _ s i g n = ’− ’ ;

e l s e

c _ s i g n = ’+ ’ ;

end

f o r c = 1 : num_combos

i f ~( c==1&k ==1)
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F = [ F , c _ s i g n ] ;

end

f o r m = 1 : k

atom = s ( abs ( combos ( c ,m ) ) ) ;

i f atom >0

te rm = [ ’ x ( ’ , i n t 2 s t r ( abs ( atom ) ) , ’ ) ’ ] ;

e l s e

te rm = [ ’ (1−x ( ’ , i n t 2 s t r ( abs ( atom ) ) , ’ ) ) ’ ] ;

end

F = [ F , te rm ] ;

i f m<k

F = [ F , ’∗ ’ ] ;

end

end

end

end

BR_KB2s.m

f u n c t i o n s = BR_KB2s (KB)

% BR_KB2s − c o n v e r t KB t o s t r i n g

% On i n p u t :

% KB (KB s t r u c t u r e ) : knowledge base

% ( k ) . c l a u s e s ( v e c t o r ) : d i s j u n c t i o n o f l i t e r a l s

% ( k ) . p rob ( f l o a t ) : p r o b a b i l i t y o f c l a u s e

% On o u t p u t :

% s ( s t r i n g ) : c o n j u n c t i o n o f d i s j u n c t i o n

% n o t i s pushed i n t o t h e atoms as −<i n t > ( no n e g a t i o n s l e f t )

% C a l l :

% s1 = BR_KB2s (KB ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

num_c lauses = l e n g t h (KB ) ;

s = [ ] ;

f o r c = 1 : num_c lauses

c l a u s e = KB( c ) . c l a u s e s ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

c s = [ ] ;

i f l e n _ c l a u s e ==1

i f c l a u s e (1) >0

cs = [ ’ ( ’ , num2s t r ( c l a u s e ( 1 ) ) , ’ ) ’ ] ;

e l s e
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cs = [ ’ ( ~ ( ’ , num2s t r ( abs ( c l a u s e ( 1 ) ) ) , ’ ) ) ’ ] ;

end

e l s e

i f c l a u s e (1) >0

cs = [ ’ ( ’ , num2s t r ( c l a u s e ( 1 ) ) ] ;

e l s e

c s = [ ’ ( ’ , ’ ~( ’ , num2s t r ( abs ( c l a u s e ( 1 ) ) ) , ’ ) ’ ] ;

end

f o r d = 2 : l e n _ c l a u s e −1

i f c l a u s e ( d ) >0

cs = [ ’ ( ’ , cs , ’ ) ’ , ’ v ’ , ’ ( ’ , num2s t r ( c l a u s e ( d ) ) , ’ ) ’ ] ;

e l s e

c s =

[ ’ ( ’ , cs , ’ ) ’ , ’ v ’ , ’ ( ~ ( ’ , num2s t r ( abs ( c l a u s e ( d ) ) ) , ’ ) ) ’ ] ;

end

end

i f c l a u s e ( end ) >0

cs = [ ’ ( ’ , cs , ’ ) ’ , ’ v ’ , ’ ( ’ , num2s t r ( c l a u s e ( end ) ) , ’ ) ’ , ’ ) ’ ] ;

e l s e

c s = [ ’ ( ’ , cs , ’ ) ’ , ’ v ( ~ ( ’ , num2s t r ( abs ( c l a u s e ( end ) ) ) , ’ ) ) ) ’ ] ;

end

end

i f c <2

s = [ s , c s ] ;

e l s e

s = [ ’ ( ’ , s , ’ ^ ’ , cs , ’ ) ’ ] ;

end

end

BR_KB_GD.m

f u n c t i o n [ x , e , x t , e t ] = BR_KB_GD(KB, KBF, a lpha , t o l , max_ i t e r , x0 )

% BR_KB_Jacobian − g r a d i e n t d e s c e n t t o s o l v e PSAT

% On i n p u t :

% KB (KB s t r u c t ) : CNF KB

% KBF ( s t r i n g ) : name of e r r o r f u n c t i o n

% a l p h a ( f l o a t ) : s t e p s i z e i n g r a d i e n t d i r e c t i o n

% t o l ( f l o a t ) : q u i t t i n g t o l e r a n c e

% m a x _ i t e r ( i n t ) : maximum number o f s t e p s t o t a k e

% x0 ( kx1 v e c t o r ) : i n i t i a l s t a r t i n g v a l u e

% ∗ f o r i n d e p e n d e n t v a r i a b l e , k i s n ( number o f atoms )

% ∗ i f not , k i s number o f rows i n v t a b l e from BR_KB2F_gen c a l l

% On o u t p u t :

% x ( kx1 v e c t o r ) : f i n a l g r a d i e n t d e s c e n t v e c t o r

% e ( f l o a t ) : s e n t e n c e p r o b a b i l i t y e r r o r

% x t ( mxk a r r a y ) : t r a c e o f x v a l u e s d u r i n g d e s c e n t

% e t ( mx1 v e c t o r ) : t r a c e o f s e n t e n c e e r r o r v a l u e s

% C a l l :
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% % i n d e p e n e n t v a r i a b l e s example

% KB ( 1 ) . c l a u s e s = [ 1 ] ;

% KB ( 1 ) . p rob = 0 . 7 ;

% KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

% KB ( 2 ) . p rob = 0 . 7 ;

% BR_KB2F_ind (KB, ’KB’ ) ;

% [ x , e , x t , e t ] = BR_KB_GD(KB, KBF, 0 . 0 0 1 , 0 . 0 1 , 1 0 0 0 0 , 0 . 5∗ ones ( 2 , 1 ) ) ;

% % i n d e p e n e n t v a r i a b l e s example

% KB ( 1 ) . c l a u s e s = [ 1 ] ;

% KB ( 1 ) . p rob = 0 . 7 ;

% KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

% KB ( 2 ) . p rob = 0 . 7 ;

% [ vt , F ] = BR_KB2F_gen (KB, ’KB’ ) ;

% v _ l e n = l e n g t h ( v t ( : , 1 ) ) ;

% [ x , e , x t , e t ] =

% BR_KB_GD(KB, KBF, 0 . 0 0 1 , 0 . 0 1 , 1 0 0 0 0 , 0 . 5∗ ones ( v_len , 1 ) ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

n = l e n g t h ( x0 ) ;

done = 0 ;

i t e r = 0 ;

x = x0 ;

x t = x0 ’ ;

v t = f e v a l (KBF, x0 ) ;

e t = norm ( v t ) ;

e = e t ( end ) ;

wb = w a i t b a r ( 0 , ’ J a c o b i a n ’ ) ;

done = e t ( end ) < t o l ;

w h i l e done ==0

w a i t b a r ( i t e r / m a x _ i t e r ) ;

i t e r = i t e r + 1 ;

J = z e r o s ( n , 1 ) ;

f o r d = 1 : n

xm = x ;

xm( d ) = x ( d ) − a l p h a ;

vm = norm ( f e v a l (KBF, xm ) ) ;

xp = x ;

xp ( d ) = x ( d ) + a l p h a ;

vp = norm ( f e v a l (KBF, xp ) ) ;

J ( d ) = vm − vp ;

end

i f e> t o l&norm ( J )==0

J = 0 . 5 − r and ( n , 1 ) ;

end

J = J / norm ( J ) ;
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x = abs ( x + a l p h a ∗ J ) ;

x = max ( 0 , min ( x , 1 ) ) ;

x t = [ x t ; x ’ ] ;

e t = [ e t ; norm ( f e v a l (KBF, x ) ) ] ;

e = e t ( end ) ;

i f e t ( end ) < t o l | | ( i t e r == m a x _ i t e r )

done = 1 ;

end

end

c l o s e ( wb ) ;

e = e t ( end ) ;

BR_KB_Jacobian.m

f u n c t i o n [ x , e , x t , e t ] = BR_KB_Jacobian (KB, KBF, a lpha , t o l , max_ i t e r , x0 )

% BR_KB_Jacobian − g r a d i e n t d e s c e n t t o s o l v e PSAT

% On i n p u t :

% KB (KB s t r u c t u r e ) : knowledge base

% KBF ( s t r i n g ) : KB f u n c t i o n name

% a l p h a ( f l o a t ) : s t e p s i z e

% t o l ( f l o a t ) : t e r m i n a t i o n t o l e r a n c e

% m a x _ i t e r ( i n t ) : max number o f i t e r a t i o n s t o t r y

% x0 ( v e c t o r ) : i n i t i a l g u e s s

% On o u t p u t :

% x ( nx1 v e c t o r ) : s o l u t i o n

% e ( f l o a t ) : s e n t e n c e e r r o r g e n e r a t e d by s o l u t i o n

% x t ( kxn a r r a y ) : t r a c e o f d e s c e n t

% e t ( kx1 v e c t o r ) : t r a c e o f s e n t e n c e e r r o r

% C a l l :

% [ x , e , x t , e t ] =

% BR_KB_Jacobian (KB1, ’ KB1i ’ , 0 . 0 0 1 , 0 . 0 0 1 , 1 0 0 0 , r and ( 2 0 , 1 ) ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2018

%

n = l e n g t h ( x0 ) ;

done = 0 ;

i t e r = 0 ;

x = x0 ;

x t = x0 ’ ;

v t = f e v a l (KBF, x0 ) ;

e t = norm ( v t ) ;

e = e t ( end ) ;

wb = w a i t b a r ( 0 , ’ J a c o b i a n ’ ) ;

w h i l e done ==0

w a i t b a r ( i t e r / m a x _ i t e r ) ;
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i t e r = i t e r + 1 ;

J = z e r o s ( n , 1 ) ;

f o r d = 1 : n

xm = x ;

xm( d ) = x ( d ) − a l p h a ;

vm = norm ( f e v a l (KBF, xm ) ) ;

xp = x ;

xp ( d ) = x ( d ) + a l p h a ;

vp = norm ( f e v a l (KBF, xp ) ) ;

J ( d ) = vm − vp ;

end

i f e> t o l&norm ( J )==0

J = 0 . 5 − r and ( n , 1 ) ;

end

J = J / norm ( J ) ;

x = abs ( x + a l p h a ∗ J ) ;

x = max ( 0 , min ( x , 1 ) ) ;

x t = [ x t ; x ’ ] ;

e t = [ e t ; norm ( f e v a l (KBF, x ) ) ] ;

e = e t ( end ) ;

i f e t ( end ) < t o l | | ( i t e r == m a x _ i t e r )

done = 1 ;

end

end

c l o s e ( wb ) ;

e = e t ( end ) ;

BR_KB_query_prob.m

f u n c t i o n q u e r y _ p r o b = BR_KB_query_prob (KB, v t a b l e , x , que ry )

% BR_KB_query_prob − d e t e r m i n e p r o b a b i l i t y o f KB query

% On i n p u t :

% KB (KB s t r u c t ) : knowledge base CNF

% v t a b l e ( kx7 a r r a y ) : v a r i a b l e t a b l e

% x ( kx1 v e c t o r ) : v a r i a b l e p r o b a b i l i t i e s

% query (1 xp v e c t o r ) : p i s 1 , 2 o r 3 ( a d i s j u n c t i o n )

% On o u t p u t :

% q u e r y _ p r o b ( f l o a t ) : p r o b a b i l i t y o f que ry

% C a l l :

% p = BR_KB_query_prob (KB1 , v t a b l e 1 , x1 , [ 1 , 2 , − 3 ] ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

q u e r y _ p r o b = 0 ;

F = [ ] ;
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i f i s e m p t y ( que ry )

r e t u r n

end

i f l e n g t h ( que ry )==1

atom1 = abs ( que ry ) ;

i f query >0

q u e r y _ p r o b = x ( atom1 ) ;

e l s e

q u e r y _ p r o b = 1 − x ( atom1 ) ;

end

end

i f l e n g t h ( que ry )==2

L1 = query ( 1 ) ;

L2 = query ( 2 ) ;

atom1 = abs ( L1 ) ;

atom2 = abs ( L2 ) ;

i f L1>0

p1 = x ( atom1 ) ;

e l s e

p1 = 1 − x ( atom1 ) ;

end

i f L2>0

p2 = x ( atom2 ) ;

e l s e

p2 = 1 − x ( atom2 ) ;

end

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , 0 , 0 , BR_pa r i t y ( L1 , L2 , 0 ) , 0 ) ;

i f ~ i s e m p t y ( i n d e x )

q u e r y _ p r o b = p1 + p2 − x ( i n d e x )∗ p2 ;

e l s e

F = [ ’F ( 1 ) = ’ , num2s t r ( p1 ) , ’ + ’ , num2s t r ( p2 ) , ’ − x ( 2 )∗ ’ , . . .

num2s t r ( p2 ) , ’ − x ( 1 ) ; ’ ] ;

end

end

i f ~ i s e m p t y ( F)& l e n g t h ( que ry )==2

fd = fopen ( ’ t j q w a .m’ , ’w’ ) ;

f p r i n t f ( fd , ’ f u n c t i o n F = %s ( x ) \ n ’ , ’ t j q w a ’ ) ;

f p r i n t f ( fd , ’%%\n \ n ’ ) ;

f p r i n t f ( fd , ’%s \ n ’ , F ) ;

f c l o s e ( fd ) ;

[ xg , eg , xt , e t ] = BR_KB_Jacobian (KB, ’ t j q w a ’ , 0 . 0 0 0 1 , 0 . 0 0 0 1 , 2 0 0 0 0 , . . .

0 . 5∗ ones ( 2 , 1 ) ) ;

q u e r y _ p r o b = xg ( 1 ) ;

end
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i f l e n g t h ( que ry )==3

L1 = query ( 1 ) ;

L2 = query ( 2 ) ;

L3 = query ( 3 ) ;

atom1 = abs ( L1 ) ;

atom2 = abs ( L2 ) ;

atom3 = abs ( L3 ) ;

i f L1>0

p1 = x ( atom1 ) ;

e l s e

p1 = 1 − x ( atom1 ) ;

end

i f L2>0

p2 = x ( atom2 ) ;

e l s e

p2 = 1 − x ( atom2 ) ;

end

i f L3>0

p3 = x ( atom3 ) ;

e l s e

p3 = 1 − x ( atom3 ) ;

end

num_unknowns = 1 ;

index12 = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , 0 , 0 , BR_pa r i t y ( L1 , L2 , 0 ) , 0 ) ;

i ndex13 = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L3 , 0 , 0 , BR_pa r i t y ( L1 , L3 , 0 ) , 0 ) ;

i ndex23 = B R _ g e t _ v t a b l e ( v t a b l e , L2 , L3 , 0 , 0 , BR_pa r i t y ( L2 , L3 , 0 ) , 0 ) ;

index123 = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , L3 , 0 , BR_pa r i t y ( L1 , L2 , L3 ) , 1 ) ;

i f ~ i s e m p t y ( index12 )

s12 = num2s t r ( x ( index12 ) ) ;

e l s e

num_unknowns = num_unknowns + 1 ;

s12 = [ ’ x ( ’ , num2s t r ( num_unknowns ) , ’ ) ’ ] ;

end

i f ~ i s e m p t y ( index13 )

s13 = num2s t r ( x ( index13 ) ) ;

e l s e

num_unknowns = num_unknowns + 1 ;

s13 = [ ’ x ( ’ , num2s t r ( num_unknowns ) , ’ ) ’ ] ;

end

i f ~ i s e m p t y ( index23 )

s23 = num2s t r ( x ( index23 ) ) ;

e l s e

num_unknowns = num_unknowns + 1 ;

s23 = [ ’ x ( ’ , num2s t r ( num_unknowns ) , ’ ) ’ ] ;

end

i f ~ i s e m p t y ( index123 )

s123 = num2s t r ( x ( index123 ) ) ;

e l s e

num_unknowns = num_unknowns + 1 ;
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s123 = [ ’ x ( ’ , num2s t r ( num_unknowns ) , ’ ) ’ ] ;

end

F = [ ’F ( 1 ) = −x ( 1 ) + ’ , num2s t r ( p1 ) , ’ + ’ , num2s t r ( p2 ) , ’ + ’ , . . .

num2s t r ( p3 ) , ’ − ’ , s12 , ’∗ ’ , num2s t r ( p2 ) , ’ −
’ , s13 , ’∗ ’ , num2s t r ( p3 ) , . . .

’ − ’ , s23 , ’∗ ’ , num2s t r ( p3 ) , ’ +

’ , s123 , ’∗ ’ , s23 , ’∗ ’ , num2s t r ( p3 ) , ’ ; ’ ] ;

end

i f ~ i s e m p t y ( F)& l e n g t h ( que ry )==3

fd = fopen ( ’ t j q w a .m’ , ’w’ ) ;

f p r i n t f ( fd , ’ f u n c t i o n F = %s ( x ) \ n ’ , ’ t j q w a ’ ) ;

f p r i n t f ( fd , ’%%\n \ n ’ ) ;

f p r i n t f ( fd , ’%s \ n ’ , F ) ;

f c l o s e ( fd ) ;

[ xg , eg , xt , e t ] = BR_KB_Jacobian (KB, ’ t j q w a ’ , 0 . 0 0 0 1 , 0 . 0 0 0 1 , 2 0 0 0 0 , . . .

0 . 5∗ ones ( num_unknowns , 1 ) ) ;

q u e r y _ p r o b = xg ( 1 ) ;

end

t c h = 0 ;

BR_Nilsson_method_all.m

f u n c t i o n [ P_cc , p_query ] = BR_Ni l s son_me thod_a l l (KB, que ry )

% BR_Nilsson_method − N i l s s o n ’ s p r o b a b i l i s t i c l o g i c method ( max v a l u e )

% On i n p u t :

% KB (KB s t r u c t ) : KB c l a u s e s

% query (KB s t r u c t ) : que ry

% On o u t p u t :

% P_cc ( kx1 v e c t o r ) : model p r o b a b i l i t i e s

% p_query ( f l o a t ) : p r o b a b i l i t y o f que ry

% C a l l :

% KB ( 1 ) . c l a u s e s = [ 1 ] ;

% KB ( 1 ) . p rob = 0 . 7 ;

% KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

% KB ( 2 ) . p rob = 0 . 7 ;

% query . c l a u s e s = [ 2 ] ;

% query . prob = 0 ;

% [ P , p t ] = BR_Nilsson_method (KB, que ry ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

p_query = 0 ;
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num_sen tences = l e n g t h (KB ) ;

v a r s = BR_vars (KB, que ry ) ;

num_vars = l e n g t h ( v a r s ) ;

num_cc = 2^ num_vars ;

q u e r y _ s a t = ones ( 1 , num_cc ) ;

V = z e r o s ( num_sen tences +1 , num_cc ) ;

P_s = z e r o s ( num_sen tences + 1 , 1 ) ;

V( end , : ) = ones ( 1 , num_cc ) ;

P_s ( end ) = 1 ;

f o r s = 1 : num_sen tences

P_s ( s ) = KB( s ) . p rob ;

f o r cc = 0 : num_cc−1

b i t s = B R _ i n t 2 b i t s ( cc , num_vars ) ;

V( s , cc +1) = BR_sat (KB( s ) . c l a u s e s , b i t s ) ;

q u e r y _ s a t ( cc +1) = q u e r y _ s a t ( cc +1)& BR_sat ( que ry . c l a u s e s , b i t s ) ;

end

end

%P_cc = V\ P_s ;

P_cc = l s q l i n (V, P_s , [ ] , [ ] , [ ] , [ ] , z e r o s ( num_cc , 1 ) , ones ( num_cc , 1 ) ) ;

p_query = q u e r y _ s a t ∗P_cc ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v _ b i t s = B R _ i n t 2 b i t s ( v , n )

% B R _ i n t 2 b i t s − c o n v e r t an i n t e g e r t o an n−b i t b i n a r y number

% On i n p u t :

% v ( i n t ) : i n t e g e r v a l u e

% n ( i n t ) : number o f b i t s

% On o u t p u t :

% v _ b i t s (1 xn v e c t o r ) : b i n a r y r e p r e s e n t a t i o n o f v

% C a l l :

% v = B R _ i n t 2 b i t s ( 5 , 3 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2014

%

v _ b i t s = z e r o s ( 1 , n ) ;

f o r b = 1 : n

v _ b i t s ( b ) = rem ( v , 2 ) ;

v = f l o o r ( v / 2 ) ;

end

v _ b i t s = v _ b i t s ( end : −1 : 1 ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
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f u n c t i o n b = BR_sat ( s e n t e n c e , b i t s )

% BR_sat − check i f b i t s s a t i s f y t h e s e n t e n c e

% On i n p u t :

% s e n t e n c e (1 xk v e c t o r ) : d i s j u n c t i o n o f k l i t e r a l s

% b i t s (1 xn v e c t o r ) : n t r u t h a s s i g n m e n t s t o l o g i c a l v a r i a b l e s

% On o u t p u t :

% b ( Boolean ) : 1 i f b i t s s a t i s f y s e n t e n c e ; e l s e 0

% C a l l :

% b = BR_sat ( [ 1 , − 2 ] , [ 0 , 1 ] ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

b = 0 ;

l e n _ s e n t e n c e = l e n g t h ( s e n t e n c e ) ;

f o r e = 1 : l e n _ s e n t e n c e

i f s e n t e n c e ( e ) >0== b i t s ( abs ( s e n t e n c e ( e ) ) )

b = 1 ;

r e t u r n

end

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v a r s = BR_vars (KB, s e n t e n c e )

% BR_vars − f i n d l i s t o f v a r i a b l e s i n l o g i c a l s e n t e n c e s

% On i n p u t :

% KB ( nx1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e c l a u s e s

% ( i ) . c l a u s e s (1xm v e c t o r ) : d i s j u n c t i v e c l a u s e

% s e n t e n c e (1 x1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e

% c l a u s e

% ( 1 ) . c l a u s e s (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e

% On o u t p u t :

% v a r s (1 xp v e c t o r ) : l i s t o f v a r i a b l e s i n KB and s e n t e n c e

% C a l l :

% v a r s = BR_vars (KB, thm ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)

v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end
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f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;

BR_PSAT2PSAT3.m

f u n c t i o n KB3PSAT = BR_PSAT2PSAT3 (KB)

% BR_PSAT2PSAT3 − c o n v e r t a p r o b a b i l i s t i c CNF KB t o a 3CNF

% p r o b a b i l i s t i c KB

% On i n p u t :

% KB (KB s t r u c t u r e ) : CNF p r o b a b i l i s t i c knowledge base

% On o u t p u t :

% KB3PSAT (KB s t r u c t u r e ) : 3CNF p r o b a b i l i s t i c knowledge base

% C a l l :

% KB3 = BR_PSAT23PSAT (KB ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

KB3PSAT = [ ] ;

len_KB3PSAT = 0 ;

num_c lauses = l e n g t h (KB ) ;

v a r s = BR_vars (KB , [ ] ) ;

num_vars = max ( v a r s ) ;

f o r c = 1 : num_c lauses

c l a u s e = KB( c ) . c l a u s e s ;

p = KB( c ) . p rob ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

i f l e n _ c l a u s e <4

len_KB3PSAT = len_KB3PSAT + 1 ;

KB3PSAT( len_KB3PSAT ) . c l a u s e s = c l a u s e ;

KB3PSAT( len_KB3PSAT ) . prob = p ;

e l s e

num_new_clauses = l e n _ c l a u s e − 2 ;

len_KB3PSAT = len_KB3PSAT + 1 ;

new_vars = [ num_vars +1: num_vars +( l e n _ c l a u s e −3) ] ;

num_new_vars = l e n g t h ( new_vars ) ;

num_times = l e n _ c l a u s e − 4 ;

pp = BR_3PSAT (KB( c ) ) ;

KB3PSAT( len_KB3PSAT ) . c l a u s e s = [ c l a u s e ( 1 : 2 ) , new_vars ( 1 ) ] ;

KB3PSAT( len_KB3PSAT ) . prob = pp ;

f o r cc = 1 : num_times

len_KB3PSAT = len_KB3PSAT + 1 ;

KB3PSAT( len_KB3PSAT ) . c l a u s e s = [ c l a u s e ( cc + 2 ) , . . .
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−new_vars ( cc ) , new_vars ( cc + 1 ) ] ;

KB3PSAT( len_KB3PSAT ) . prob = pp ;

end

len_KB3PSAT = len_KB3PSAT + 1 ;

KB3PSAT( len_KB3PSAT ) . c l a u s e s =

[ c l a u s e ( end −1: end ) ,− new_vars ( end ) ] ;

KB3PSAT( len_KB3PSAT ) . prob = pp ;

num_vars = num_vars + num_new_vars ;

end

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v a r s = BR_vars (KB, s e n t e n c e )

% BR_vars − f i n d l i s t o f v a r i a b l e s i n l o g i c a l s e n t e n c e s

% On i n p u t :

% KB ( nx1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e c l a u s e s

% ( i ) . c l a u s e s (1xm v e c t o r ) : d i s j u n c t i v e c l a u s e

% s e n t e n c e (1 x1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e

% c l a u s e

% ( 1 ) . c l a u s e s (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e

% On o u t p u t :

% v a r s (1 xp v e c t o r ) : l i s t o f v a r i a b l e s i n KB and s e n t e n c e

% C a l l :

% v a r s = BR_vars (KB, thm ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)

v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end

f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;

BR_all_and_args.m

f u n c t i o n a r g s = B R _ a l l _ a n d _ a r g s ( s )

% B R _ a l l _ a n d _ a r g s − g e t a l l sub−c l a u s e s f o r and c l a u s e

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s e n t e n c e ( f u l l y p a r e n t h e s i z e )

% On o u t p u t :

% a r g s ( s t r u c t v e c t o r ) : a r g s o f s
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% ( k ) . s ( s t r i n g ) : k_ th c l a u s e i n s

% C a l l :

% a r g s = B R _ a l l _ a n d _ a r g s ( ’ ( ( 1 ) ^ ( 2 ) ) ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

a r g s = [ ] ;

num_args = 0 ;

i f i s e m p t y ( s )

r e t u r n

end

num_c lauses = 1 ;

c l a u s e s ( 1 ) . s = s ;

queue = [ 1 ] ;

w h i l e ~ i s e m p t y ( queue )

p = queue ( 1 ) ;

queue = queue ( 2 : end ) ;

c l a u s e = c l a u s e s ( p ) . s ;

i f BR_isANDop ( c l a u s e )

[ OP1 , OP2 ] = BR_getANDargs ( c l a u s e ) ;

num_c lauses = num_c lauses + 1 ;

c l a u s e s ( num_c lauses ) . s = OP1 ;

queue = [ queue ; num_c lauses ] ;

num_c lauses = num_c lauses + 1 ;

c l a u s e s ( num_c lauses ) . s = OP2 ;

queue = [ queue ; num_c lauses ] ;

e l s e

num_args = num_args + 1 ;

a r g s ( num_args ) . s = c l a u s e ( 2 : end −1);

end

end

BR_create_vtable.m

f u n c t i o n v t a b l e = B R _ c r e a t e _ v t a b l e ( n )

% B R _ c r e a t e _ v t a b l e − c r e a t e a v a r i a b l e t a b l e f o r g e n e r a l KBs

% On i n p u t :

% n ( i n t ) : number o f v a r i a b l e s

% On o u t p u t :

% v t a b l e ( nx7 a r r a y ) : v a r i a b l e c h a r a c t e r i z a t i o n

% c o l 1 : l i t e r a l 1

% c o l 2 : l i t e r a l 2
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% c o l 3 : l i t e r a l 3

% c o l 4 : c l a u s e number g i v i n g r i s e t o v a r i a b l e

% c o l 5 : p a r i t y o f c l a u s e

% f o r 2− l i t e r a l c l a u s e : 0 , 1 , 2 , 3

% f o r 3− l i t e r a l c l a u s e : 0 , 2 , 3 , 7

% c o l 6 : v a r i a b l e number i n e q u a t i o n s

% c o l 7 : o p e r a t o r f o r 3− l i t e r a l c l a u s e

% 1 : P (A | B^C) , i . e . , ’ and ’ ; 2 : P (A | BvC ) , i . e . , ’ or ’

% C a l l :

% v t a b l e = B R _ c r e a t e _ v t a b l e ( 6 ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

v t a b l e = z e r o s ( n , 7 ) ;

v t a b l e ( : , 1 ) = [ 1 : n ] ’ ;

v t a b l e ( : , 6 ) = [ 1 : n ] ’ ;

v t a b l e ( : , 5 ) = ones ( n , 1 ) ;

BR_dist_or.m

f u n c t i o n s = B R _ d i s t _ o r ( s _ i n )

% B R _ d i s t _ o r − d i s t r i b u t e s v i n l o g i c a l e x p r e s s i o n ( e x p o n e n t i a l t ime )

% On i n p u t :

% s _ i n ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% s ( s t r i n g ) : s _ i n wi th ( a ^b ) vc r e p l a c e d wi th ( avc ) ^ ( bvc )

% C a l l :

% s1 = B R _ d i s t _ o r ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

OR_OP = ’ v ’ ;

AND_OP = ’ ^ ’ ;

LEFT_PAR = ’ ( ’ ;

RIGHT_PAR = ’ ) ’ ;

s = s _ i n ;

i n d e x = 0 ;

change = 1 ;

w h i l e change ==1

l e n _ s = l e n g t h ( s ) ;
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i f index >= l e n _ s

change = 0 ;

end

i n d e x = i n d e x + 1 ;

w h i l e index <= l e n _ s&s ( i n d e x )~=OR_OP

i n d e x = i n d e x + 1 ;

end

i f index < l e n _ s

c o u n t = 1 ;

i nde x1 = i n d e x − 1 ;

w h i l e count >0

inde x1 = inde x1 − 1 ;

i f s ( i nde x1 )==LEFT_PAR

c o u n t = c o u n t − 1 ;

e l s e i f s ( i nde x1 )==RIGHT_PAR

c o u n t = c o u n t + 1 ;

end

end

S1 = s ( inde x1 : index −1);

c o u n t = 1 ;

i nde x2 = i n d e x + 1 ;

w h i l e count >0

inde x2 = inde x2 + 1 ;

i f s ( i nde x2 )==LEFT_PAR

c o u n t = c o u n t + 1 ;

e l s e i f s ( i nde x2 )==RIGHT_PAR

c o u n t = c o u n t − 1 ;

end

end

S2 = s ( i n d e x +1: inde x2 ) ;

i f BR_isANDop ( S1 )

[ S11 , S12 ] = BR_getANDargs ( S1 ) ;

p r e f i x = s ( 1 : index1 −1);

p o s t f i x = s ( i nde x2 +1: end ) ;

midd le = [ ’ ( ’ , S11 , OR_OP , S2 , ’ ) ^ ( ’ , S12 , OR_OP , S2 , ’ ) ’ ] ;

s = [ p r e f i x , middle , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

e l s e i f BR_isANDop ( S2 )

[ S21 , S22 ] = BR_getANDargs ( S2 ) ;

p r e f i x = s ( 1 : index1 −1);

p o s t f i x = s ( i nde x2 +1: end ) ;

midd le =

[ LEFT_PAR , S1 , OR_OP , S21 , ’ ) ^ ( ’ , S1 , OR_OP , S22 , RIGHT_PAR ] ;

s = [ p r e f i x , middle , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

end

end
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end

BR_gen_test_KB_gen.m

f u n c t i o n [KB, c c _ p r o b s ] = BR_gen_test_KB_gen ( n , max_sen tences , . . .

m a x _ s e n t e n c e _ l e n )

% BR_gen_test_KB_gen − c r e a t e a random KB wi th c o r r e c t p r o b a b i l i t i e s

% On i n p u t :

% n ( i n t ) : number o f atoms

% m a x_se n t e nc e s ( i n t ) : maximum number o f s e n t e n c e s

% m a x _ s e n t e n c e _ l e n g t h ( i n t ) : maximum l e n g t h o f any s e n t e n c e

% On o u t p u t :

% KB (KB d a t a s t r u c t u r e ) : KB

% c c _ p r o b s (1 x2 ^n v e c t o r ) : c o m p l e t e c o n j u n c t i o n p r o b a b i l i t i e s

% C a l l :

% [KB2 , c c _ p r o b s 2 ] = BR_gen_test_KB_gen ( 3 , 6 , 3 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

MAX_FAILS = 100 ;

m = r a n d i ( m a x_se n t e nc e s ) ;

c c _ p r o b s = [ ] ;

m a x _ s e n t e n c e _ l e n = min ( n , m a x _ s e n t e n c e _ l e n ) ;

OK = 0 ;

c o u n t = 0 ;

thm1 ( 1 ) . c l a u s e s = [ 1 ] ;

thm2 ( 1 ) . c l a u s e s = [ −1] ;

w h i l e OK==0

OK = 1 ;

KB = [ ] ;

num_sen tences = 0 ;

w h i l e num_sentences <m

c l a u s e _ l e n g t h = r a n d i ( m a x _ s e n t e n c e _ l e n ) ;

c l a u s e = randperm ( n ) ;

c l a u s e = c l a u s e ( 1 : c l a u s e _ l e n g t h ) ;

l i t _ s i g n = rand ( 1 , c l a u s e _ l e n g t h ) < 0 . 5 ;

l i t _ s i g n = 3 . ^ l i t _ s i g n − 2 ;

c l a u s e = c l a u s e .∗ l i t _ s i g n ;

c l a u s e = s o r t ( un ique ( c l a u s e ) ) ;

KB = BR_KB_inse r t_c l ause (KB, c l a u s e ) ;

num_sen tences = l e n g t h (KB ) ;

end

B1 = CS4300_Ask (KB, thm1 ) ;

B2 = CS4300_Ask (KB, thm2 ) ;
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i f i s e m p t y (KB ) | ( B1∗B2 = = 1 ) | ( max ( BR_vars (KB, [ ] ) ) < n )

c o u n t = c o u n t + 1 ;

% [ ’ F a i l e d : ’ , num2s t r ( c o u n t ) ]

OK = 0 ;

end

end

%d i s p l a y ( ’ Success ’ ) ;

num_cc = 2^ n ;

c c _ p r o b s = rand ( 1 , num_cc ) ;

c c _ p r o b s = c c _ p r o b s / sum ( c c _ p r o b s ) ;

f o r s = 1 : num_sen tences

KB( s ) . p rob = BR_cc2c lausep rob (KB( s ) . c l a u s e s , c c _ p r o b s ) ;

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n p = BR_cc2c lausep rob ( c l a u s e , c c _ p r o b s )

% BR_cc2c lausep rob − compute c l a u s e p r o b a b i l i t y from cc p r o b s

% On i n p u t :

% c l a u s e (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e

% c c _ p r o b s (1 x2 ^n v e c t o r ) : cc p r o b a b i l i t i e s

% On o u t p u t :

% p ( f l o a t ) : p r o b a b i l i t y o f c l a u s e

% Author :

% T . Henderson

% UU

% F a l l 2017

%

p = 0 ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

c l a u s e _ s i g n = z e r o s ( 1 , l e n _ c l a u s e ) ;

f o r d = 1 : l e n _ c l a u s e

c l a u s e _ s i g n ( d ) = c l a u s e ( d ) >0 ;

end

num_cc = l e n g t h ( c c _ p r o b s ) ;

n = log2 ( num_cc ) ;

i n d e x e s = s o r t ( abs ( c l a u s e ) ) ;

f o r b = 0 : num_cc−1

b i t s = B R _ i n t 2 b i t s ( b , n ) ;

c c _ s i g n = b i t s ( i n d e x e s ) ;

i f max ( c c _ s i g n == c l a u s e _ s i g n )==1

p = p + c c _ p r o b s ( b + 1 ) ;

end

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n KB_out = BR_KB_inse r t_c l ause (KB, c l a u s e )
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% BR_KB_inse r t_c l ause − i n s e r t a new c l a u s e i n t o KB

% On i n p u t :

% KB (KB d a t a s t r u c t u r e ) : knowledge base o f d i s j u n c t i o n s

% c l a u s e (1 xn v e c t o r ) : c l a u s e o f l i t e r a l s

% On o u t p u t :

% KB_out (KB d a t a s t r u c t u r e ) : KB wi th new c l a u s e

% C a l l :

% KB1 = BR_KB_inse r t_c l ause (KB , [ 2 ] ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

KB_out = KB;

num_c lauses = l e n g t h (KB ) ;

c l a u s e = s o r t ( un ique ( c l a u s e ) ) ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

f o r s = 1 : num_c lauses

KB_clause = KB( s ) . c l a u s e s ;

i f ( l e n g t h ( KB_clause )== l e n _ c l a u s e )&( min ( KB_clause== c l a u s e )==1)

r e t u r n

end

end

num_c lauses = num_c lauses + 1 ;

KB_out ( num_c lauses ) . c l a u s e s = c l a u s e ;

KB_out ( num_c lauses ) . p rob = 0 ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n b = CS4300_Ask (KB, s e n t e n c e )

% CS4300_Ask − Ask f u n c t i o n f o r l o g i c KB

% On i n p u t :

% KB (KB s t r u c t ) : Knowledge base (CNF)

% ( k ) . c l a u s e s (1 xp v e c t o r ) : d i s j u n c t i o n c l a u s e

% s e n t e n c e (KB s t r u c t ) : que ry theorem (CNF)

% ( k ) . c l a u s e s (1 xq v e c t o r ) : d i s j u n c t i o n

% On o u t p u t :

% b ( Boolean ) : 1 i f KB e n t a i l s s e n t e n c e , e l s e 0

% C a l l :

% KB ( 1 ) . c l a u s e s = [ 1 ] ;

% KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

% s e n t e n c e ( 1 ) . c l a u s e s = [ 2 ] ;

% b = CS4300_Ask (KB, s e n t e n c e ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%
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b = 0 ;

i f i s e m p t y ( s e n t e n c e )

r e t u r n

end

v a r s = CS4300_vars (KB, s e n t e n c e ) ;

num_sen tences = l e n g t h (KB ) ;

l e n _ s e n t e n c e = l e n g t h ( s e n t e n c e ) ;

f o r s = 1 : l e n _ s e n t e n c e

KB( num_sen tences + 1 ) . c l a u s e s = −s e n t e n c e ( s ) . c l a u s e s ;

CS4300_create_SAT_prob (KB, ’HYBKB’ ) ;

sys tem ( ’ s a t . py < HYBKB >popo ’ ) ;

fd = fopen ( ’ popo ’ , ’ r ’ ) ;

t = f s c a n f ( fd , ’%s ’ ) ;

i f ~ i s e m p t y ( t )

r e t u r n

end

c l e a r t

f c l o s e ( fd ) ;

end

b = 1 ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n CS4300_create_SAT_prob (KB, fn )

% CS4300_create_SAT_prob − s e t u p f i l e t o c a l l Python SAT s o l v e r

% On i n p u t :

% KB (KB d a t a s t r u c t ) : CNF KB

% fn ( s t r i n g ) : f i l e n a m e f o r SAT problem

% On o u t p u t :

% N/A ( w r i t e s a f i l e w i th name fn )

% C a l l :

% CS4300_create_SAT_prob (KB, ’HYBKB’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

MINUS = ’~ ’ ;

BLANK = ’ ’ ;

x = ’ x ’ ;

fd = fopen ( fn , ’w’ ) ;

num_c lauses = l e n g t h (KB ) ;

f o r c = 1 : num_c lauses
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c l a u s e = KB( c ) . c l a u s e s ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

f o r d = 1 : l e n _ c l a u s e

i f c l a u s e ( d ) <0

f p r i n t f ( fd , ’%s ’ ,MINUS ) ;

end

f p r i n t f ( fd , ’%s ’ , x ) ;

f p r i n t f ( fd , ’%d ’ , abs ( c l a u s e ( d ) ) ) ;

f p r i n t f ( fd , ’%s ’ ,BLANK) ;

end

f p r i n t f ( fd , ’ \ n ’ ) ;

end

f c l o s e ( fd ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v a r s = CS4300_vars (KB, s e n t e n c e )

% CS4300_vars − d e t e r m i n e v a r i a b l e s e t o f KB

% On i n p u t :

% KB (KB s t r u c t ) : CNF KB

% s e n t e n c e (1 xk v e c t o r ) : d i s j u n c t i o n

% On o u t p u t :

% v a r s (1 xn v e c t o r ) : atom v a r i a b l e v a l u e s

% C a l l :

% v = CS4300_vars (KB , [ 1 ] ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)

v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end

f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v a r s = BR_vars (KB, s e n t e n c e )

% BR_vars − f i n d l i s t o f v a r i a b l e s i n l o g i c a l s e n t e n c e s

% On i n p u t :

% KB ( nx1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e c l a u s e s

% ( i ) . c l a u s e s (1xm v e c t o r ) : d i s j u n c t i v e c l a u s e

% s e n t e n c e (1 x1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e

% c l a u s e

% ( 1 ) . c l a u s e s (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e
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% On o u t p u t :

% v a r s (1 xp v e c t o r ) : l i s t o f v a r i a b l e s i n KB and s e n t e n c e

% C a l l :

% v a r s = BR_vars (KB, thm ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)

v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end

f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v _ b i t s = B R _ i n t 2 b i t s ( v , n )

% B R _ i n t 2 b i t s − c o n v e r t an i n t e g e r t o an n−b i t b i n a r y number

% On i n p u t :

% v ( i n t ) : i n t e g e r v a l u e

% n ( i n t ) : number o f b i t s

% On o u t p u t :

% v _ b i t s (1 xn v e c t o r ) : b i n a r y r e p r e s e n t a t i o n o f v

% C a l l :

% v = B R _ i n t 2 b i t s ( 5 , 3 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2014

%

v _ b i t s = z e r o s ( 1 , n ) ;

f o r b = 1 : n

v _ b i t s ( b ) = rem ( v , 2 ) ;

v = f l o o r ( v / 2 ) ;

end

v _ b i t s = v _ b i t s ( end : −1 : 1 ) ;

BR_gen_test_KB_ind.m

f u n c t i o n [KB, cc_probs , ap ] = BR_gen_tes t_KB_ind ( n , max_sen tences , . . .
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m a x _ s e n t e n c e _ l e n )

% BR_gen_tes t_KB_ind − c r e a t e a random KB wi th c o r r e c t p r o b a b i l i t i e s

% where v a r i a b l e s a r e i n d e p e n d e n t

% On i n p u t :

% n ( i n t ) : number o f atoms

% m a x_se n t e nc e s ( i n t ) : maximum number o f s e n t e n c e s

% m a x _ s e n t e n c e _ l e n g t h ( i n t ) : maximum l e n g t h o f any s e n t e n c e

% On o u t p u t :

% KB (KB d a t a s t r u c t u r e ) : KB

% c c _ p r o b s (1 x2 ^n v e c t o r ) : c o m p l e t e c o n j u n c t i o n p r o b a b i l i t i e s

% ap (1 xn v e c t o r ) : atom p r o b a b i l i t i e s

% C a l l :

% [KB2 , c c _ p r o b s 2 ] = BR_gen_tes t_KB_ind ( 3 , 6 , 3 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

MAX_FAILS = 100 ;

KB = [ ] ;

c c _ p r o b s = [ ] ;

ap = [ ] ;

m = r a n d i ( m a x_se n t e nc e s ) ;

m a x _ s e n t e n c e _ l e n = min ( n , m a x _ s e n t e n c e _ l e n ) ;

OK = 0 ;

c o u n t = 0 ;

thm1 ( 1 ) . c l a u s e s = [ 1 ] ;

thm2 ( 1 ) . c l a u s e s = [ −1] ;

w h i l e OK==0

OK = 1 ;

KB = [ ] ;

num_sen tences = 0 ;

w h i l e num_sentences <m

c l a u s e _ l e n g t h = r a n d i ( m a x _ s e n t e n c e _ l e n ) ;

c l a u s e = randperm ( n ) ;

c l a u s e = c l a u s e ( 1 : c l a u s e _ l e n g t h ) ;

l i t _ s i g n = rand ( 1 , c l a u s e _ l e n g t h ) < 0 . 5 ;

l i t _ s i g n = 3 . ^ l i t _ s i g n − 2 ;

c l a u s e = c l a u s e .∗ l i t _ s i g n ;

c l a u s e = s o r t ( un ique ( c l a u s e ) ) ;

KB = BR_KB_inse r t_c l ause (KB, c l a u s e ) ;

num_sen tences = l e n g t h (KB ) ;

end

B1 = CS4300_Ask (KB, thm1 ) ;

B2 = CS4300_Ask (KB, thm2 ) ;

i f ~ i s e m p t y (KB)&(B1∗B2==1)
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c o u n t = c o u n t + 1 ;

i f count >MAX_FAILS

r e t u r n

end

OK = 0 ;

end

end

ap = rand ( 1 , n ) ;

c c _ p r o b s = BR_ap2ccp ( ap ) ;

f o r s = 1 : num_sen tences

KB( s ) . p rob = BR_prob_or_atom_probs (KB( s ) . c l a u s e s , ap ) ;

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n KB_out = BR_KB_inse r t_c l ause (KB, c l a u s e )

% BR_KB_inse r t_c l ause − i n s e r t a new c l a u s e i n t o KB

% On i n p u t :

% KB (KB d a t a s t r u c t u r e ) : knowledge base o f d i s j u n c t i o n s

% c l a u s e (1 xn v e c t o r ) : c l a u s e o f l i t e r a l s

% On o u t p u t :

% KB_out (KB d a t a s t r u c t u r e ) : KB wi th new c l a u s e

% C a l l :

% KB1 = BR_KB_inse r t_c l ause (KB , [ 2 ] ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

KB_out = KB;

num_c lauses = l e n g t h (KB ) ;

c l a u s e = s o r t ( un ique ( c l a u s e ) ) ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

f o r s = 1 : num_c lauses

KB_clause = KB( s ) . c l a u s e s ;

i f ( l e n g t h ( KB_clause )== l e n _ c l a u s e )&( min ( KB_clause== c l a u s e )==1)

r e t u r n

end

end

num_c lauses = num_c lauses + 1 ;

KB_out ( num_c lauses ) . c l a u s e s = c l a u s e ;

KB_out ( num_c lauses ) . p rob = 0 ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n b = CS4300_Ask (KB, s e n t e n c e )

% CS4300_Ask − Ask f u n c t i o n f o r l o g i c KB

% On i n p u t :
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% KB (KB s t r u c t ) : Knowledge base (CNF)

% ( k ) . c l a u s e s (1 xp v e c t o r ) : d i s j u n c t i o n c l a u s e

% s e n t e n c e (KB s t r u c t ) : que ry theorem (CNF)

% ( k ) . c l a u s e s (1 xq v e c t o r ) : d i s j u n c t i o n

% On o u t p u t :

% b ( Boolean ) : 1 i f KB e n t a i l s s e n t e n c e , e l s e 0

% C a l l :

% KB ( 1 ) . c l a u s e s = [ 1 ] ;

% KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

% s e n t e n c e ( 1 ) . c l a u s e s = [ 2 ] ;

% b = CS4300_Ask (KB, s e n t e n c e ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

b = 0 ;

i f i s e m p t y ( s e n t e n c e )

r e t u r n

end

v a r s = CS4300_vars (KB, s e n t e n c e ) ;

num_sen tences = l e n g t h (KB ) ;

l e n _ s e n t e n c e = l e n g t h ( s e n t e n c e ) ;

f o r s = 1 : l e n _ s e n t e n c e

KB( num_sen tences + 1 ) . c l a u s e s = −s e n t e n c e ( s ) . c l a u s e s ;

CS4300_create_SAT_prob (KB, ’HYBKB’ ) ;

sys tem ( ’ s a t . py < HYBKB >popo ’ ) ;

fd = fopen ( ’ popo ’ , ’ r ’ ) ;

t = f s c a n f ( fd , ’%s ’ ) ;

i f ~ i s e m p t y ( t )

r e t u r n

end

c l e a r t

f c l o s e ( fd ) ;

end

b = 1 ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n CS4300_create_SAT_prob (KB, fn )

% CS4300_create_SAT_prob − s e t u p f i l e t o c a l l Python SAT s o l v e r

% On i n p u t :

% KB (KB d a t a s t r u c t ) : CNF KB

% fn ( s t r i n g ) : f i l e n a m e f o r SAT problem

% On o u t p u t :

% N/A ( w r i t e s a f i l e w i th name fn )

46



% C a l l :

% CS4300_create_SAT_prob (KB, ’HYBKB’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

MINUS = ’~ ’ ;

BLANK = ’ ’ ;

x = ’ x ’ ;

fd = fopen ( fn , ’w’ ) ;

num_c lauses = l e n g t h (KB ) ;

f o r c = 1 : num_c lauses

c l a u s e = KB( c ) . c l a u s e s ;

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

f o r d = 1 : l e n _ c l a u s e

i f c l a u s e ( d ) <0

f p r i n t f ( fd , ’%s ’ ,MINUS ) ;

end

f p r i n t f ( fd , ’%s ’ , x ) ;

f p r i n t f ( fd , ’%d ’ , abs ( c l a u s e ( d ) ) ) ;

f p r i n t f ( fd , ’%s ’ ,BLANK) ;

end

f p r i n t f ( fd , ’ \ n ’ ) ;

end

f c l o s e ( fd ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v a r s = CS4300_vars (KB, s e n t e n c e )

% CS4300_vars − d e t e r m i n e v a r i a b l e s e t o f KB

% On i n p u t :

% KB (KB s t r u c t ) : CNF KB

% s e n t e n c e (1 xk v e c t o r ) : d i s j u n c t i o n

% On o u t p u t :

% v a r s (1 xn v e c t o r ) : atom v a r i a b l e v a l u e s

% C a l l :

% v = CS4300_vars (KB , [ 1 ] ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)
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v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end

f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n prob = BR_prob_or_atom_probs ( c l a u s e , A_probs )

% BR_prob_or_atom_probs −= compute p r o b a b i l i t y o f o r c l a u s e from atom

% p r o b s

% On i n p u t :

% c l a u s e (1 xk v e c t o r ) : d i s j u n c t i o n o f l i t e r a l s

% A_probs (1 xn v e c t o r ) : atom p r o b a b i l i t i e s

% On o u t p u t :

% prob ( f l o a t ) : p r o b a b i l i t y o f c l a u s e

% C a l l :

% p = BR_prob_or_atom_probs ( c l a u s e , A_probs ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

prob = 0 ;

i f i s e m p t y ( c l a u s e )

r e t u r n

end

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

i f l e n _ c l a u s e ==1

i f c l a u s e (1) <0

prob = 1 − A_probs ( abs ( c l a u s e ( 1 ) ) ) ;

e l s e

prob = A_probs ( abs ( c l a u s e ( 1 ) ) ) ;

end

r e t u r n

end

L_probs = A_probs ;

f o r e = 1 : l e n _ c l a u s e

i f c l a u s e ( e ) <0

L_probs ( abs ( c l a u s e ( e ) ) ) = 1 − A_probs ( abs ( c l a u s e ( e ) ) ) ;

end

end

p1 = L_probs ( abs ( c l a u s e ( 1 ) ) ) ;

p2 = BR_prob_or ( c l a u s e ( 2 : end ) , L_probs ) ;

p rob = p1 + p2 − p1∗p2 ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n prob = BR_prob_or ( c l a u s e , L_probs )

48



% BR_prob_or − compute p r o b a b i l i t y o f o r c l a u s e

% On i n p u t :

% c l a u s e (1 xk v e c t o r ) : d i s j u c t i o n o f l i t e r a l s

% L_probs (1 xn v e c t o r ) : p r o b a b i l i t i e s o f l i t e r a l s

% On o u t p u t :

% prob ( f l o a t ) : p r o b a b i l i t y o f d i s j u n c t i o n

% C a l l :

% p = BR_prob_or ( c l a u s e , L_probs ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

prob = 0 ;

i f i s e m p t y ( c l a u s e )

r e t u r n

end

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

i f l e n _ c l a u s e ==1

prob = L_probs ( abs ( c l a u s e ( 1 ) ) ) ;

r e t u r n

end

p1 = L_probs ( abs ( c l a u s e ( 1 ) ) ) ;

p2 = BR_prob_or ( c l a u s e ( 2 : end ) , L_probs ) ;

p rob = p1 + p2 − p1∗p2 ;

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n c c _ p r o b s = BR_ap2ccp ( ap )

% BR_ap2ccp − compute c o m p l e t e c o n j u n c t i o n p r o b s from atom p r o b s

% On i n p u t :

% ap (1 xn v e c t o r ) : atom p r o b a b i l i t i e s

% On o u t p u t :

% c c _ p r o b s (1 x2 ^n v e c t o r ) : c o m p l e t e c o n j u n c t i o n p r o b a b i l i t i e s

% C a l l :

% cc = BR_ap2ccp ( ap ) ;

% Author :

% T . Henderson

% UU

% F a l l 2017

%

n = l e n g t h ( ap ) ;

num_cc = 2^ n ;

c c _ p r o b s = z e r o s ( 1 , num_cc ) ;

f o r w = 0 : num_cc−1

b i t s = B R _ i n t 2 b i t s (w, n ) ;

p = 1 ;

49



f o r e = 1 : n

i f b i t s ( e )==0

p = p∗(1−ap ( e ) ) ;

e l s e

p = p∗ap ( e ) ;

end

end

c c _ p r o b s (w+1) = p ;

end

%−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−−
f u n c t i o n v _ b i t s = B R _ i n t 2 b i t s ( v , n )

% B R _ i n t 2 b i t s − c o n v e r t an i n t e g e r t o an n−b i t b i n a r y number

% On i n p u t :

% v ( i n t ) : i n t e g e r v a l u e

% n ( i n t ) : number o f b i t s

% On o u t p u t :

% v _ b i t s (1 xn v e c t o r ) : b i n a r y r e p r e s e n t a t i o n o f v

% C a l l :

% v = B R _ i n t 2 b i t s ( 5 , 3 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2014

%

v _ b i t s = z e r o s ( 1 , n ) ;

f o r b = 1 : n

v _ b i t s ( b ) = rem ( v , 2 ) ;

v = f l o o r ( v / 2 ) ;

end

v _ b i t s = v _ b i t s ( end : −1 : 1 ) ;

BR_getANDargs.m

f u n c t i o n [ S1 , S2 ] = BR_getANDargs ( s )

% BR_getANDargs − r e t u r n s t h e a rgumen t s t o top−l e v e l ^ o p e r a t o r i n s

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% S1 ( s t r i n g ) : f i r s t a r g o f ( S1^S2 )

% S2 ( s t r i n g ) : second a r g o f ( S1^S2 )

% C a l l :

% [ S1 , S2 ] = BR_getANDargs ( s )

% Author :

% T . Henderson
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% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

AND_OP = ’ ^ ’ ;

S1 = [ ] ;

S2 = [ ] ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN

c o u n t = c o u n t − 1 ;

end

i f c o u n t ==1&s ( c +1)==AND_OP

S1 = s ( 2 : c ) ;

S2 = s ( c +2: l e n _ s −1);

r e t u r n

end

end

BR_getEQargs.m

f u n c t i o n [ S1 , S2 ] = BR_getEQargs ( s )

% BR_getEQargs − r e t u r n s t h e a rgumen t s t o top−l e v e l = o p e r a t o r i n s

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% S1 ( s t r i n g ) : f i r s t a r g o f ( S1=S2 )

% S2 ( s t r i n g ) : second a r g o f ( S1=S2 )

% C a l l :

% [ S1 , S2 ] = BR_getEQargs ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

EQ_OP = ’= ’ ;

S1 = [ ] ;
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S2 = [ ] ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN

c o u n t = c o u n t − 1 ;

end

i f c o u n t ==1&s ( c +1)==EQ_OP

S1 = s ( 2 : c ) ;

S2 = s ( c +2: l e n _ s −1);

r e t u r n

end

end

BR_getIMPLIESargs.m

f u n c t i o n [ S1 , S2 ] = BR_getIMPLIESargs ( s )

% BR_getIMPLIESargs − r e t u r n s t h e a rgumen t s t o top−l e v e l > o p e r a t o r i n

% s

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% S1 ( s t r i n g ) : f i r s t a r g o f ( S1>S2 )

% S2 ( s t r i n g ) : second a r g o f ( S1>S2 )

% C a l l :

% [ S1 , S2 ] = BR_getIMPLIESargs ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

IMPLIES_OP = ’> ’ ;

S1 = [ ] ;

S2 = [ ] ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN
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c o u n t = c o u n t − 1 ;

end

i f c o u n t ==1&s ( c +1)==IMPLIES_OP

S1 = s ( 2 : c ) ;

S2 = s ( c +2: l e n _ s −1);

r e t u r n

end

end

BR_getNEGargs.m

f u n c t i o n [ S1 , S2 , nex t_op ] = BR_getNEGargs ( s )

% BR_getNEGargs − r e t u r n s t h e a rgumen t s t o top−l e v e l ~ o p e r a t o r i n s

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% S1 ( s t r i n g ) : f i r s t a r g o f ( S1=S2 )

% S2 ( s t r i n g ) : second a r g o f ( S1=S2 )

% C a l l :

% [ S1 , S2 ] = BR_getNEGargs ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

NEG_OP = ’~ ’ ;

AND_OP = ’ ^ ’ ;

OR_OP = ’ v ’ ;

S1 = [ ] ;

S2 = [ ] ;

nex t_op = [ ] ;

sp = s ( 3 : end −1);

i f BR_isNEGop ( sp )

S1 = sp ;

nex t_op = NEG_OP ;

r e t u r n

end

i f BR_isANDop ( sp )

[ S1 , S2 ] = BR_getANDargs ( sp ) ;

nex t_op = AND_OP;

r e t u r n

end

i f BR_isORop ( sp )
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[ S1 , S2 ] = BR_getORargs ( sp ) ;

nex t_op = OR_OP ;

r e t u r n

end

BR_getORargs.m

f u n c t i o n [ S1 , S2 ] = BR_getORargs ( s )

% BR_getORargs − r e t u r n s t h e a rgumen t s t o top−l e v e l v o p e r a t o r i n s

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% S1 ( s t r i n g ) : f i r s t a r g o f ( S1vS2 )

% S2 ( s t r i n g ) : second a r g o f ( S1vS2 )

% C a l l :

% [ S1 , S2 ] = BR_getORargs ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

OR_OP = ’ v ’ ;

S1 = [ ] ;

S2 = [ ] ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN

c o u n t = c o u n t − 1 ;

end

i f c o u n t ==1&s ( c +1)==OR_OP

S1 = s ( 2 : c ) ;

S2 = s ( c +2: l e n _ s −1);

r e t u r n

end

end

BR_get_literals.m
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f u n c t i o n l i t e r a l s = B R _ g e t _ l i t e r a l s ( s )

% B R _ g e t _ l i t e r a l s − r e t u r n s v e c t o r o f l i t e r a l s i n s

% On i n p u t :

% s ( s t r i n g ) : f u l l y p a r e n t h e s i z e d l o g i c a l s e n t e n c e

% On o u t p u t :

% l i t e r a l s ( v e c t o r ) : l i t e r a l v a l u e s ( s i g n e d ) i n s

% C a l l :

% b = B R _ g e t _ l i t e r a l s ( ’ ( ( 1 ) v ( 2 ) ) ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

MINUS = ’− ’ ;

l i t e r a l s = [ ] ;

i f i s e m p t y ( s )

r e t u r n

end

l e n _ s = l e n g t h ( s ) ;

i n d e x = 0 ;

w h i l e index < l e n _ s

i n d e x = i n d e x + 1 ;

i f ( s ( i n d e x )==LEFT_PAREN&B R _ i s d i g i t ( s ( i n d e x + 1 ) ) )

i n d e x = i n d e x + 1 ;

v = s t r2num ( s ( i n d e x ) ) ;

i n d e x = i n d e x + 1 ;

w h i l e B R _ i s d i g i t ( s ( i n d e x ) )

v = 10∗v + s t r2num ( s ( i n d e x ) ) ;

end

l i t e r a l s = [ l i t e r a l s , v ] ;

e l s e i f ( s ( i n d e x )==LEFT_PAREN&s ( i n d e x +1)==MINUS)

i n d e x = i n d e x + 2 ;

v = s t r2num ( s ( i n d e x ) ) ;

i n d e x = i n d e x + 1 ;

w h i l e B R _ i s d i g i t ( s ( i n d e x ) )

v = 10∗v + s t r2num ( s ( i n d e x ) ) ;

end

l i t e r a l s = [ l i t e r a l s ,−v ] ;

end

end

BR_get_vtable.m
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f u n c t i o n i n d e x e s = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , L3 , c , p a r i t y , op )

% B R _ g e t _ t a b l e − f i n d e n t r i e s i n v t a b l e ma tch ing que ry

% On i n p u t :

% v t a b l e ( kx7 a r r a y ) : v a r i a b l e t a b l e

% L1 ( i n t ) : i f 0 , no query , e l s e l i t e r a l v a l u e

% L2 ( i n t ) : i f 0 , no query , e l s e l i t e r a l v a l u e

% L3 ( i n t ) : i f 0 , no query , e l s e l i t e r a l v a l u e

% c ( i n t ) : i f <1 , no query , e l s e c l a u s e number

% p a r i t y ( i n t ) : i f <0 , no query , e l s e c l a u s e number

% op ( i n t ) : i f <0 , no query , e l s e o p e r a t o r v a l u e

% On o u t p u t :

% i n d e x e s ( px1 v e c t o r ) : i n d e x e s o f ma tch ing e n t r i e s

% C a l l :

% B R _ g e t _ v t a b l e ( v t a b l e ,1 ,2 ,3 ,−1 ,−1 ,−1)

% Author :

% T . Henderson

% UU

% Summer 2018

%

a l l _ i n d e x e s = v t a b l e ( : , 6 ) ;

i f L1~=0

i n d e x e s = i n t e r s e c t ( a l l _ i n d e x e s , f i n d ( v t a b l e ( : , 1 ) = = L1 ) ) ;

end

i f L2~=0

i n d e x e s = i n t e r s e c t ( i n d e x e s , f i n d ( v t a b l e ( : , 2 ) = = L2 ) ) ;

end

i f L3~=0

i n d e x e s = i n t e r s e c t ( i n d e x e s , f i n d ( v t a b l e ( : , 3 ) = = L3 ) ) ;

end

i f c >0

i n d e x e s = i n t e r s e c t ( i n d e x e s , f i n d ( v t a b l e ( : , 4 ) = = c ) ) ;

end

i f p a r i t y >=0

i n d e x e s = i n t e r s e c t ( i n d e x e s , f i n d ( v t a b l e ( : , 5 ) = = p a r i t y ) ) ;

end

i f op >=0

i n d e x e s = i n t e r s e c t ( i n d e x e s , f i n d ( v t a b l e ( : , 7 ) = = op ) ) ;

end

BR_int2bits.m

f u n c t i o n v _ b i t s = B R _ i n t 2 b i t s ( v , n )

% B R _ i n t 2 b i t s − c o n v e r t an i n t e g e r t o an n−b i t b i n a r y number

% On i n p u t :

% v ( i n t ) : i n t e g e r v a l u e

% n ( i n t ) : number o f b i t s

% On o u t p u t :
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% v _ b i t s (1 xn v e c t o r ) : b i n a r y r e p r e s e n t a t i o n o f v

% C a l l :

% v = B R _ i n t 2 b i t s ( 5 , 3 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2014

%

v _ b i t s = z e r o s ( 1 , n ) ;

f o r b = 1 : n

v _ b i t s ( b ) = rem ( v , 2 ) ;

v = f l o o r ( v / 2 ) ;

end

v _ b i t s = v _ b i t s ( end : −1 : 1 ) ;

BR_isANDop.m

f u n c t i o n b = BR_isANDop ( s )

% BR_isANDop − d e t e r m i n e s i f s i s an AND s t a t e m e n t

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% b ( Boolean ) : t r u e i f AND s t a t e m e n t , e l s e f a l s e

% C a l l :

% b = BR_isANDop ( s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

AND_OP = ’ ^ ’ ;

b = 0 ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN

c o u n t = c o u n t − 1 ;

end
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i f c o u n t ==1&s ( c +1)==AND_OP

b = 1 ;

r e t u r n

end

end

BR_isEQop.m

f u n c t i o n b = BR_isEQop ( s )

% BR_isEQop − d e t e r m i n e s i f s i s an = s t a t e m e n t

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% b ( Boolean ) : t r u e i f = s t a t e m e n t , e l s e f a l s e

% C a l l :

% b = BR_isEQop ( s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

EQ_OP = ’= ’ ;

b = 0 ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN

c o u n t = c o u n t − 1 ;

end

i f c o u n t ==1&s ( c +1)==EQ_OP

b = 1 ;

r e t u r n

end

end

BR_isNEGop.m

f u n c t i o n b = BR_isNEGop ( s )

% BR_isNEGop − d e t e r m i n e s i f s i s an NOT s t a t e m e n t
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% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% b ( Boolean ) : t r u e i f NOT s t a t e m e n t , e l s e f a l s e

% C a l l :

% b = BR_isNOTop ( s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

b = 0 ;

NEG_OP = ’~ ’ ;

i f s (2 )==NEG_OP

b = 1 ;

end

BR_isORop.m

f u n c t i o n b = BR_isORop ( s )

% BR_isORop − d e t e r m i n e s i f s i s an OR s t a t e m e n t

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% b ( Boolean ) : t r u e i f OR s t a t e m e n t , e l s e f a l s e

% C a l l :

% b = BR_isORop ( s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

OR_OP = ’ v ’ ;

b = 0 ;

l e n _ s = l e n g t h ( s ) ;

c o u n t = 1 ;

f o r c = 2 : l e n _ s

i f s ( c )==LEFT_PAREN

c o u n t = c o u n t + 1 ;

e l s e i f s ( c )==RIGHT_PAREN

59



c o u n t = c o u n t − 1 ;

end

i f c o u n t ==1&s ( c +1)==OR_OP

b = 1 ;

r e t u r n

end

end

BR_isdigit.m

f u n c t i o n b = B R _ i s d i g i t ( c )

% B R _ i s d i g i t − d e t e r m i n e s i f c i s a d i g i t

% On i n p u t :

% c ( c h a r a c t e r ) : c h a r a c t e r from l o g i c a l s e n t e n c e

% On o u t p u t :

% b ( Boolean ) : t r u e i f c i s d i g i t , e l s e f a l s e

% C a l l :

% b = B R _ i s d i g i t ( ’ 4 ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

b = 0 ;

i f c== ’ 0 ’

b = 1 ;

r e t u r n

end

i f c== ’ 1 ’

b = 1 ;

r e t u r n

end

i f c== ’ 2 ’

b = 1 ;

r e t u r n

end

i f c== ’ 3 ’

b = 1 ;

r e t u r n

end

i f c== ’ 4 ’

b = 1 ;

r e t u r n

end

i f c== ’ 5 ’

b = 1 ;

r e t u r n
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end

i f c== ’ 6 ’

b = 1 ;

r e t u r n

end

i f c== ’ 7 ’

b = 1 ;

r e t u r n

end

i f c== ’ 8 ’

b = 1 ;

r e t u r n

end

i f c== ’ 9 ’

b = 1 ;

r e t u r n

end

BR_isliteral.m

f u n c t i o n b = B R _ i s l i t e r a l ( s )

% B R _ i s l i t e r a l − d e t e r m i n e s i f s i s a l i t e r a l : ( < i n t >)/(−< i n t >)

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% b ( Boolean ) : t r u e i f l i t e r a l , e l s e f a l s e

% C a l l :

% b = B R _ i s l i t e r a l ( s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

MINUS = ’− ’ ;

t r a n s = [ 2 , 5 , 5 , 5 , 5 ; 5 , 3 , 2 , 4 , 5 ; 5 , 5 , 3 , 4 , 5 ] ;

b = 0 ;

s t a t e = 1 ;

i f s (1 )==LEFT_PAREN

c = 1 ;

e l s e i f s (1 )==MINUS

c = 2 ;

e l s e i f B R _ i s d i g i t ( s ( 1 ) )
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c = 3 ;

e l s e i f s (1 )==RIGHT_PAREN

c = 4 ;

e l s e

c = 5 ;

end

i f c ~=1

r e t u r n

end

i n d e x = 1 ;

s t a t e = 2 ;

w h i l e s t a t e <4

i n d e x = i n d e x + 1 ;

i f s ( i n d e x )==LEFT_PAREN

c = 1 ;

e l s e i f s ( i n d e x )==MINUS

c = 2 ;

e l s e i f B R _ i s d i g i t ( s ( i n d e x ) )

c = 3 ;

e l s e i f s ( i n d e x )==RIGHT_PAREN

c = 4 ;

e l s e

c = 5 ;

end

s t a t e = t r a n s ( s t a t e , c ) ;

end

i f s t a t e ==4& i n d e x == l e n g t h ( s )

b = 1 ;

end

BR_isvariable.m

f u n c t i o n b = B R _ i s v a r i a b l e ( s )

% B R _ i s v a r i a b l e − d e t e r m i n e s i f s i s a v a r i a b l e s t a t e m e n t : ( < i n t >)

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% b ( Boolean ) : t r u e i f v a r i a b l e s t a t e m e n t , e l s e f a l s e

% C a l l :

% b = B R _ i s v a r i a b l e ( s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%
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LEFT_PAREN = ’ ( ’ ;

RIGHT_PAREN = ’ ) ’ ;

b = 1 ;

i f s (1 )==LEFT_PAREN&s ( end )==RIGHT_PAREN

l e n _ s = l e n g t h ( s ) ;

f o r c = 2 : l e n _ s −1

i f ~ B R _ i s d i g i t ( s ( c ) )

b = 0 ;

r e t u r n

end

end

end

BR_max_var_in_s.m

f u n c t i o n max_val = BR_max_var_in_s ( s )

% BR_max_var_in_s − d e t e r m i n e s maximum v a r i a b l e v a l u e i n s

% On i n p u t :

% s ( s t r i n g ) : f u l l y p a r e n t h e s i z e d l o g i c a l s e n t e n c e

% On o u t p u t :

% max_val ( i n t ) : max v a l u e o f abs o f l i t e r a l s i n s

% C a l l :

% b = BR_max_var_in_s ( ’ ( ( 1 ) v ( 2 ) ) ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

i f i s e m p t y ( s )

max_val = 0 ;

r e t u r n

end

d = i s s t r p r o p ( s , ’ d i g i t ’ ) ;

d _ l e n = l e n g t h ( d ) ;

max_val = 0 ;

k = 0 ;

w h i l e k< d _ l e n

k = k + 1 ;

i f d ( k )==1

k1 = k + 1 ;

v a l = s t r2num ( s ( k ) ) ;

w h i l e k1< d _ l e n&d ( k1 )==1

v a l = v a l ∗10 + s t r2num ( s ( k1 ) ) ;
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k1 = k1 + 1 ;

end

i f va l >max_val

max_val = v a l ;

end

end

end

BR_move_not_in.m

f u n c t i o n s = BR_move_not_in ( s _ i n )

% BR_move_not_in − moves n o t t o atoms i n l o g i c a l e x p r e s s i o n

% On i n p u t :

% s _ i n ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% s ( s t r i n g ) : s _ i n wi th ~ moved a l l t h e way t o −<i n t >

% C a l l :

% s1 = BR_move_not_in ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

NEG = ’~ ’ ;

LEFT_PAR = ’ ( ’ ;

RIGHT_PAR = ’ ) ’ ;

s = s _ i n ;

change = 1 ;

i n d e x = 0 ;

w h i l e change ==1

l e n _ s = l e n g t h ( s ) ;

change = 0 ;

i n d e x = i n d e x + 1 ;

w h i l e index <= l e n _ s & s ( i n d e x )~=NEG

i n d e x = i n d e x + 1 ;

end

i f index < l e n _ s

p r e f i x = s ( 1 : index −1);

c o u n t = 1 ;

n_ index = i n d e x + 2 ;

w h i l e n_index < l e n _ s&count >0

i f s ( n_ index )==LEFT_PAR

c o u n t = c o u n t + 1 ;

e l s e i f s ( n_ index )==RIGHT_PAR

c o u n t = c o u n t − 1 ;
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end

n_ index = n_ index + 1 ;

end

n_ index = n_ index + 1 ;

p o s t f i x = s ( n_index −1: end ) ;

SN = s ( i n d e x +1: n_index −2);

i f B R _ i s v a r i a b l e (SN)

s = [ p r e f i x , num2s t r (− s t r2num (SN ( 2 : end −1 ) ) ) , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

e l s e i f BR_isNEGop (SN)

s = [ p r e f i x , s ( i n d e x +4: n_index −4) , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

e l s e i f BR_isANDop (SN)

[ S1 , S2 ] = BR_getANDargs (SN ) ;

s = [ p r e f i x , ’ (~ ’ , S1 , ’ ) v (~ ’ , S2 , ’ ) ’ , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

e l s e i f BR_isORop (SN)

[ S1 , S2 ] = BR_getORargs (SN ) ;

s = [ p r e f i x , ’ (~ ’ , S1 , ’ ) ^ ( ~ ’ , S2 , ’ ) ’ , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

end

end

end

BR_Nilsson.m

f u n c t i o n P_cc = BR_Nilsson (KB)

% BR_Nilsson − N i l s s o n ’ s PSAT s o l u t i o n

% On i n p u t :

% KB (KB s t r u c t ) : KB c l a u s e s

% On o u t p u t :

% P_cc ( kx1 v e c t o r ) : p r o b a b i l i t i e s o f c o m p l e t e c o n j u n c t i o n s

% C a l l :

% KB ( 1 ) . c l a u s e s = [ 1 ] ;

% KB ( 1 ) . p rob = 0 . 7 ;

% KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

% KB ( 2 ) . p rob = 0 . 7 ;

% P = BR_Nilsson (KB ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%
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num_sen tences = l e n g t h (KB ) ;

v a r s = BR_vars (KB , [ ] ) ;

num_vars = l e n g t h ( v a r s ) ;

num_cc = 2^ num_vars ;

V = z e r o s ( num_sen tences +1 , num_cc ) ;

P_s = z e r o s ( num_sen tences + 1 , 1 ) ;

V( end , : ) = ones ( 1 , num_cc ) ;

P_s ( end ) = 1 ;

f o r s = 1 : num_sen tences

P_s ( s ) = KB( s ) . p rob ;

f o r cc = 0 : num_cc−1

b i t s = B R _ i n t 2 b i t s ( cc , num_vars ) ;

V( s , cc +1) = BR_sat (KB( s ) . c l a u s e s , b i t s ) ;

end

end

P_cc = l s q l i n (V, P_s , [ ] , [ ] , [ ] , [ ] , z e r o s ( num_cc , 1 ) , ones ( num_cc , 1 ) ) ;

BR_Nilsson_query.m

f u n c t i o n p = BR_Ni lsson_query ( query , c c _ p r o b s )

% BR_Ni lsson_query − f i n d p r o b a b i l i t y o f s e n t e n c e u s i n g p r o b a b i l i t i e s

% of

% c o m p l e t e c o n j u n c t i o n s e t

% On i n p u t :

% query (KB s t r u c t u r e ) : que ry

% c c _ p r o b s ( kx1 v e c t o r ) : c o m p l e t e c o n j u n c t i o n p r o b a b i l i t i e s

% On o u t p u t :

% p ( f l o a t ) : p r o b a b i l i t y o f que ry

% C a l l :

% p = BR_Ni lsson_query ( query , p r o b s ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

num_cc = l e n g t h ( c c _ p r o b s ) ;

num_vars = log2 ( num_cc ) ;

q u e r y _ s a t = ones ( 1 , num_cc ) ;

f o r cc = 0 : num_cc−1

b i t s = B R _ i n t 2 b i t s ( cc , num_vars ) ;

q u e r y _ s a t ( cc +1) = q u e r y _ s a t ( cc +1)& BR_sat ( que ry . c l a u s e s , b i t s ) ;

end

p = q u e r y _ s a t ∗ c c _ p r o b s ;
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BR_only_AND.m

f u n c t i o n b = BR_only_AND ( s )

% BR_only_AND − d e t e r m i n e s i f on ly ^ o p e r a t o r i n s t r i n g

% On i n p u t :

% s ( s t r i n g ) : f u l l y p a r e n t h e s i z e d l o g i c a l s e n t e n c e

% On o u t p u t :

% b ( Boolean ) : 0 i f v i n s , e l s e 1

% C a l l :

% b = BR_only_AND ( ’ ( ( 1 ) v ( 2 ) ) ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

NEG_OP = ’~ ’ ;

OR_OP = ’ v ’ ;

b = 1 ;

l e n _ s = l e n g t h ( s ) ;

f o r c = 1 : l e n _ s

i f s ( c )==NEG_OP | s ( c )==OR_OP

b = 0 ;

r e t u r n

end

end

BR_only_OR.m

f u n c t i o n b = BR_only_OR ( s )

% BR_only_OR − d e t e r m i n e s i f on ly v o p e r a t o r i n s t r i n g

% On i n p u t :

% s ( s t r i n g ) : f u l l y p a r e n t h e s i z e d l o g i c a l s e n t e n c e

% On o u t p u t :

% b ( Boolean ) : 0 i f ^ i n s , e l s e 1

% C a l l :

% b = BR_only_AND ( ’ ( ( 1 ) v ( 2 ) ) ’ ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

NEG_OP = ’~ ’ ;

AND_OP = ’ ^ ’ ;
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b = 1 ;

l e n _ s = l e n g t h ( s ) ;

f o r c = 1 : l e n _ s

i f s ( c )==NEG_OP | s ( c )==AND_OP

b = 0 ;

r e t u r n

end

end

BR_parity.m

f u n c t i o n p a r i t y = BR_pa r i t y ( L1 , L2 , L3 )

% BR_par i t y − p a r i t y o f l i t e r a l s

% On i n p u t :

% L1 ( i n t ) : l i t e r a l 1

% L2 ( i n t ) : l i t e r a l 2

% L3 ( i n t ) : l i t e r a l 3

% On o u t p u t :

% p a r i t y ( i n t ) : p a r i t y o f l i t e r a l s

% C a l l :

% p = BR_pa r i t y ( 1 , 2 , 3 ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

i f L3==0

p a r i t y = 2∗ ( L1 >0) + ( L2 > 0 ) ;

e l s e

p a r i t y = 4∗ ( L1 >0) + 2∗ ( L2 >0) + ( L3 > 0 ) ;

end

BR_prob_or.m

f u n c t i o n prob = BR_prob_or ( c l a u s e , L_probs )

% BR_prob_or − compute p r o b a b i l i t y o f o r c l a u s e

% On i n p u t :

% c l a u s e (1 xk v e c t o r ) : d i s j u c t i o n o f l i t e r a l s

% L_probs (1 xn v e c t o r ) : p r o b a b i l i t i e s o f l i t e r a l s

% On o u t p u t :

% prob ( f l o a t ) : p r o b a b i l i t y o f d i s j u n c t i o n

% C a l l :
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% p = BR_prob_or ( c l a u s e , L_probs ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

prob = 0 ;

i f i s e m p t y ( c l a u s e )

r e t u r n

end

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

i f l e n _ c l a u s e ==1

prob = L_probs ( abs ( c l a u s e ( 1 ) ) ) ;

r e t u r n

end

p1 = L_probs ( abs ( c l a u s e ( 1 ) ) ) ;

p2 = BR_prob_or ( c l a u s e ( 2 : end ) , L_probs ) ;

p rob = p1 + p2 − p1∗p2 ;

BR_prob_or_atom_probs.m

f u n c t i o n prob = BR_prob_or_atom_probs ( c l a u s e , A_probs )

% BR_prob_or_atom_probs −= compute p r o b a b i l i t y o f

% or c l a u s e from atom p r o b s

% On i n p u t :

% c l a u s e (1 xk v e c t o r ) : d i s j u n c t i o n o f l i t e r a l s

% A_probs (1 xn v e c t o r ) : atom p r o b a b i l i t i e s

% On o u t p u t :

% prob ( f l o a t ) : p r o b a b i l i t y o f c l a u s e

% C a l l :

% p = BR_prob_or_atom_probs ( c l a u s e , A_probs ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

prob = 0 ;

i f i s e m p t y ( c l a u s e )

r e t u r n

end

l e n _ c l a u s e = l e n g t h ( c l a u s e ) ;

i f l e n _ c l a u s e ==1

i f c l a u s e (1) <0

prob = 1 − A_probs ( abs ( c l a u s e ( 1 ) ) ) ;
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e l s e

prob = A_probs ( abs ( c l a u s e ( 1 ) ) ) ;

end

r e t u r n

end

L_probs = A_probs ;

f o r e = 1 : l e n _ c l a u s e

i f c l a u s e ( e ) <0

L_probs ( abs ( c l a u s e ( e ) ) ) = 1 − A_probs ( abs ( c l a u s e ( e ) ) ) ;

end

end

p1 = L_probs ( abs ( c l a u s e ( 1 ) ) ) ;

p2 = BR_prob_or ( c l a u s e ( 2 : end ) , L_probs ) ;

p rob = p1 + p2 − p1∗p2 ;

BR_put_vtable.m

f u n c t i o n [ v t a b l e _ o u t , index , new_en t ry ] =

BR_pu t_v t ab l e ( v t a b l e , L1 , L2 , L3 , c , op )

% B R _ p u t _ t a b l e − add e n t r y t o v t a b l e

% On i n p u t :

% v t a b l e ( kx7 a r r a y ) : v a r i a b l e t a b l e

% L1 ( i n t ) : f i r s t l i t e r a l v a l u e

% L2 ( i n t ) : second l i t e r a l v a l u e

% L3 ( i n t ) : t h i r d l i t e r a l v a l u e ( o r 0 i f none )

% c ( i n t ) : c l a u s e number

% op ( i n t ) : o p e r a t o r v a l u e (1 i s ’AND’ ; 2 i s ’OR’ )

% On o u t p u t :

% v t a b l e _ o u t ( px1 a r r a y ) : u p d a t e d v t a b l e

% i n d e x ( i n t ) : i n d e x of added ( o r e x i s t i n g ) v a r i a b l e

% new_en t ry ( Boolean ) : 1 i f new e n t r y , e s l e 0

% C a l l :

% [ v t a b l e , index23 , ne ] = BR_pu t_v t ab l e ( v t a b l e , 1 , 2 , 3 , 3 , 1 )

% Author :

% T . Henderson

% UU

% Summer 2018

%

v t a b l e _ o u t = v t a b l e ;

new_en t ry = 0 ;

p = BR_pa r i t y ( L1 , L2 , L3 ) ;

i n d e x = B R _ g e t _ v t a b l e ( v t a b l e , L1 , L2 , L3 , 0 , p , op ) ;

i f i s e m p t y ( i n d e x )

l e n _ v t a b l e = l e n g t h ( v t a b l e ( : , 1 ) ) ;

v t a b l e _ o u t ( l e n _ v t a b l e + 1 , 1 : 7 ) = [ L1 , L2 , L3 , c , p , l e n _ v t a b l e +1 , op ] ;

i n d e x = l e n _ v t a b l e + 1 ;

new_en t ry = 1 ;
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end

BR_remove_eq.m

f u n c t i o n s = BR_remove_eq ( s _ i n )

% BR_remove_eq − remove e q u i v a l e n c e from l o g i c a l e x p r e s s i o n

% On i n p u t :

% s _ i n ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% s ( s t r i n g ) : s _ i n wi th a=b r e p l a c e d wi th ( a>b ) ^ ( b>a )

% C a l l :

% s1 = BR_remove_eq ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

OR_OP = ’ v ’ ;

AND_OP = ’ ^ ’ ;

EQ_OP = ’= ’ ;

IMPLIES_OP = ’> ’ ;

LEFT_PAR = ’ ( ’ ;

RIGHT_PAR = ’ ) ’ ;

s = s _ i n ;

i n d e x = 0 ;

change = 1 ;

w h i l e change ==1

l e n _ s = l e n g t h ( s ) ;

i f index >= l e n _ s

change = 0 ;

end

i n d e x = i n d e x + 1 ;

w h i l e index <= l e n _ s&s ( i n d e x )~=EQ_OP

i n d e x = i n d e x + 1 ;

end

i f index < l e n _ s

c o u n t = 1 ;

i nde x1 = i n d e x − 1 ;

w h i l e count >0

inde x1 = inde x1 − 1 ;

i f s ( i nde x1 )==LEFT_PAR

c o u n t = c o u n t − 1 ;

e l s e i f s ( i nde x1 )==RIGHT_PAR

c o u n t = c o u n t + 1 ;
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end

end

S1 = s ( inde x1 : index −1);

c o u n t = 1 ;

i nde x2 = i n d e x + 1 ;

w h i l e count >0

inde x2 = inde x2 + 1 ;

i f s ( i nde x2 )==LEFT_PAR

c o u n t = c o u n t + 1 ;

e l s e i f s ( i nde x2 )==RIGHT_PAR

c o u n t = c o u n t − 1 ;

end

end

S2 = s ( i n d e x +1: inde x2 ) ;

S = s ( index1 −1: inde x2 + 1 ) ;

[ S11 , S12 ] = BR_getEQargs ( S ) ;

p r e f i x = s ( 1 : index1 −1);

p o s t f i x = s ( i nde x2 +1: end ) ;

midd le = [ ’ ( ’ , S1 , IMPLIES_OP , S2 , ’ ) ^ ( ’ , S2 , IMPLIES_OP , S1 , ’ ) ’ ] ;

s = [ p r e f i x , middle , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

end

end

BR_remove_implies.m

f u n c t i o n s = BR_remove_impl ies ( s _ i n )

% BR_remove_impl ies − remove i m p l i e s from l o g i c a l e x p r e s s i o n

% On i n p u t :

% s _ i n ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% s ( s t r i n g ) : s _ i n wi th a>b r e p l a c e d wi th ~avb

% C a l l :

% s1 = BR_remove_impl ies ( s )

% Author :

% T . Henderson

% UU

% F a l l 2018

%

NEG_OP = ’~ ’ ;

OR_OP = ’ v ’ ;

AND_OP = ’ ^ ’ ;

EQ_OP = ’= ’ ;

IMPLIES_OP = ’> ’ ;

LEFT_PAR = ’ ( ’ ;
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RIGHT_PAR = ’ ) ’ ;

s = s _ i n ;

i n d e x = 0 ;

change = 1 ;

w h i l e change ==1

l e n _ s = l e n g t h ( s ) ;

i f index >= l e n _ s

change = 0 ;

end

i n d e x = i n d e x + 1 ;

w h i l e index <= l e n _ s&s ( i n d e x )~=IMPLIES_OP

i n d e x = i n d e x + 1 ;

end

i f index < l e n _ s

c o u n t = 1 ;

i nde x1 = i n d e x − 1 ;

w h i l e count >0

inde x1 = inde x1 − 1 ;

i f s ( i nde x1 )==LEFT_PAR

c o u n t = c o u n t − 1 ;

e l s e i f s ( i nde x1 )==RIGHT_PAR

c o u n t = c o u n t + 1 ;

end

end

S1 = s ( inde x1 : index −1);

c o u n t = 1 ;

i nde x2 = i n d e x + 1 ;

w h i l e count >0

inde x2 = inde x2 + 1 ;

i f s ( i nde x2 )==LEFT_PAR

c o u n t = c o u n t + 1 ;

e l s e i f s ( i nde x2 )==RIGHT_PAR

c o u n t = c o u n t − 1 ;

end

end

S2 = s ( i n d e x +1: inde x2 ) ;

S = s ( index1 −1: inde x2 + 1 ) ;

[ S11 , S12 ] = BR_getIMPLIESargs ( S ) ;

p r e f i x = s ( 1 : index1 −1);

p o s t f i x = s ( i nde x2 +1: end ) ;

midd le = [ ’ ( ’ ,NEG_OP, S1 , ’ ) ’ ,OR_OP , S2 ] ;

s = [ p r e f i x , middle , p o s t f i x ] ;

change = 1 ;

i n d e x = 0 ;

end

end
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BR_s2CNF.m

f u n c t i o n CNF = BR_s2CNF ( s )

% BR_s2CNF − c o n v e r t g e n e r a l l o g i c a l e x p r e s s i o n t o CNF

% f u l l y p a r e n t h e s i z e d u s i n g ~ , v , ^ , > , =

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s t r i n g

% On o u t p u t :

% CNF ( s t r i n g ) : c o n j u n c t i o n o f d i s j u n c t i o n s

% n o t i s pushed i n t o t h e atoms as −<i n t > ( no n e g a t i o n s l e f t )

% C a l l :

% s1 = ’ ( ( ( ( 2 ) v ( 3 ) ) > ( 1 ) ) = ( 4 ) ) ) ’ ;

% C1 = BR_s2CNF ( s1 )

% =

% ’ ( ( ( ( ( 2 ) v ( 3 ) ) v ( 4 ) ) ^ ( ( −1 ) v ( 4 ) ) ) ^ ( ( ( − 4 ) v (( −2) v ( 1 ) ) ) ^ ( ( − 4 ) v (( −3) v ( 1 ) ) ) ) ) ) ’

% Author :

% T . Henderson

% UU

% F a l l 2018

%

s1 = BR_remove_eq ( s ) ;

s2 = BR_remove_impl ies ( s1 ) ;

s3 = BR_move_not_in ( s2 ) ;

v = BR_max_var_in_s ( s3 ) ;

CNF = BR_swi tch_var s ( s3 , v ) ;

BR_s2KB.m

f u n c t i o n KB = BR_s2KB ( s )

% BR_s2KB − c o n v e r t l o g i c a l s e n t e n c e t o KB

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s e n t e n c e ( f u l l y p a r e n t h e s i z e d )

% On o u t p u t :

% KB (KB d a t a s t r u c t u r e ) : knowledge base

% ( k ) . c l a u s e s ( v e c t o r ) : o r c l a u s e

% ( k ) . p rob ( f l o a t ) : p r o b a b i l i t y o f c l a u s e

% C a l l :

% s7 = ’ ( ( ( ( 1 ) ^ ( 2 ) ) v ( ( 3 ) ^ ( 4 ) ) ) v ( ( 5 ) ^ ( 6 ) ) ) ’ ;

% s7a = BR_swi tch_var s ( s7 , 6 ) ;

% KB = BR_s2KB ( s7a ) ;

% Author :

% T . Henderson

% UU

% F a l 2018

%

s = BR_s2CNF ( s ) ;
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f r o n t i e r = [ 1 ] ;

s e n t e n c e s ( 1 ) . s = s ;

num_sen tences = 1 ;

num_c lauses = 0 ;

w h i l e ~ i s e m p t y ( f r o n t i e r )

s = s e n t e n c e s ( f r o n t i e r ( 1 ) ) . s ;

f r o n t i e r = f r o n t i e r ( 2 : end ) ;

i f BR_only_OR ( s )

num_c lauses = num_c lauses + 1 ;

c l a u s e s ( num_c lauses ) . c l a u s e = s ;

e l s e

[ S1 , S2 ] = BR_getANDargs ( s ) ;

num_sen tences = num_sen tences + 1 ;

s e n t e n c e s ( num_sen tences ) . s = S1 ;

num_sen tences = num_sen tences + 1 ;

s e n t e n c e s ( num_sen tences ) . s = S2 ;

f r o n t i e r = [ f r o n t i e r , num_sentences −1, num_sen tences ] ;

end

end

n = 0 ;

f o r s = 1 : num_sen tences

i f BR_only_OR ( s e n t e n c e s ( s ) . s )

n = n + 1 ;

KB( n ) . c l a u s e s = BR_s2c lause ( s e n t e n c e s ( s ) . s ) ;

KB( n ) . p rob = 0 ;

end

end

t c h = 0 ;

BR_s2clause.m

f u n c t i o n c l a u s e = BR_s2c lause ( s )

% BR_s2c lause − c o n v e r t l o g i c a l s t r i n g t o c l a u s e

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s e n t e n c e ( d i j u n c t i o n ; f u l l y p a r e n t h e s i z e d )

% On o u t p u t :

% c l a u s e ( v e c t o r ) : o r c l a u s e ( r e p r e s e n t e d as i n t e g e r s )

% C a l l :

% c l = BR_s2c lause ( ’ ( ( 1 ) v ( 2 ) ) ’ ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%
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MINUS = ’− ’ ;

c l a u s e = [ ] ;

l e n _ s = l e n g t h ( s ) ;

d = i s s t r p r o p ( s , ’ d i g i t ’ ) ;

f o r c = 1 : l e n _ s

i f d ( c )

i n d e x = c ;

v a l = 0 ;

w h i l e d ( i n d e x )

v a l = 10∗ v a l + s t r2num ( s ( i n d e x ) ) ;

i n d e x = i n d e x + 1 ;

end

i f s ( c−1)==MINUS

v a l = −v a l ;

end

c l a u s e = [ c l a u s e , v a l ] ;

end

end

BR_sat.m

f u n c t i o n b = BR_sat ( s e n t e n c e , b i t s )

% BR_sat − check i f b i t s s a t i s f y t h e s e n t e n c e

% On i n p u t :

% s e n t e n c e (1 xk v e c t o r ) : d i s j u n c t i o n o f k l i t e r a l s

% b i t s (1 xn v e c t o r ) : n t r u t h a s s i g n m e n t s t o l o g i c a l v a r i a b l e s

% On o u t p u t :

% b ( Boolean ) : 1 i f b i t s s a t i s f y s e n t e n c e ; e l s e 0

% C a l l :

% b = BR_sat ( [ 1 , − 2 ] , [ 0 , 1 ] ) ;

% Author :

% T . Henderson

% UU

% Summer 2018

%

b = 0 ;

l e n _ s e n t e n c e = l e n g t h ( s e n t e n c e ) ;

f o r e = 1 : l e n _ s e n t e n c e

i f s e n t e n c e ( e ) >0== b i t s ( abs ( s e n t e n c e ( e ) ) )

b = 1 ;

r e t u r n

end

end
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BR_switch_vars.m

f u n c t i o n s _ o u t = BR_swi tch_var s ( s , v )

% BR_swi tch_var s − p o l y n o m i a l t ime d i s t r i b u t i o n o f v ove r ^

% On i n p u t :

% s ( s t r i n g ) : l o g i c a l s e n t e n c e ( f u l l y p a r e n t h e s i z e )

% v ( i n t ) : max v a r i a b l e v a l u e ( a s i n t e g e r )

% On o u t p u t :

% s _ o u t ( s t r i n g ) : s w i th v d i s t r i b u t e d ove r ^

% C a l l :

% s s = BR_swi tch_var s ( ’ ( 1 ) ’ , 1 ) ;

% Author :

% T . Henderson

% UU

% F a l l 2018

%

s _ o u t = s ;

i f i s e m p t y ( s ) | B R _ i s v a r i a b l e ( s ) | BR_only_OR ( s ) | BR_only_AND ( s )

r e t u r n

end

i f BR_isORop ( s )

[ OP1 , OP2 ] = BR_getORargs ( s ) ;

i f B R _ i s l i t e r a l ( OP1)&BR_only_AND ( OP2 )

l i t e r a l s = B R _ g e t _ l i t e r a l s ( OP2 ) ;

n u m _ l i t e r a l s = l e n g t h ( l i t e r a l s ) ;

C = [ ’ ( ’ ,OP1 , ’ v ’ , ’ ( ’ , num2s t r ( l i t e r a l s ( 1 ) ) , ’ ) ) ’ ] ;

f o r k = 2 : n u m _ l i t e r a l s

C = [ ’ ( ’ ,C , ’ ^ ( ’ ,OP1 , ’ v ( ’ , num2s t r ( l i t e r a l s ( k ) ) , ’ ) ) ) ’ ] ;

end

s _ o u t = C ;

r e t u r n

e l s e i f B R _ i s l i t e r a l ( OP1 )

s s = BR_swi tch_var s ( OP2 , v ) ;

a r g s = B R _ a l l _ a n d _ a r g s ( s s ) ;

num_args = l e n g t h ( a r g s ) ;

C = [ ’ ( ’ ,OP1 , ’ v ( ’ , a r g s ( 1 ) . s , ’ ) ) ’ ] ;

f o r a = 2 : num_args

C = [ ’ ( ’ ,C , ’ ^ ( ’ ,OP1 , ’ v ( ’ , a r g s ( a ) . s , ’ ) ) ) ’ ] ;

end

s _ o u t = C ;

r e t u r n

end

end

i f BR_isANDop ( s )

[ OP1 , OP2 ] = BR_getANDargs ( s ) ;
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s _ o u t = [ ’ ( ’ , BR_swi tch_var s ( OP1 , v ) , ’ ^ ’ , BR_swi tch_var s ( OP2 , v ) , ’ ) ’ ] ;

e l s e

[ OP1 , OP2 ] = BR_getORargs ( s ) ;

v = v + 1 ;

LHS = [ ’ ((− ’ , num2s t r ( v ) , ’ ) v ’ ,OP1 , ’ ) ’ ] ;

RHS = [ ’ ( ( ’ , num2s t r ( v ) , ’ ) v ’ ,OP2 , ’ ) ’ ] ;

s _ o u t = [ ’ ( ’ , BR_swi tch_var s (LHS , v ) , ’ ^ ’ , BR_swi tch_var s (RHS, v ) , ’ ) ’ ] ;

end

BR_test_NILS.m

f u n c t i o n BR_test_NILS

% BR_test_NILS − t e s t PSAT f u n c t i o n s

% On i n p u t :

% N/A

% On o u t p u t :

% e c hoe s v a r i a b l e v a l u e s a f t e r c a l l s

% C a l l :

% BR_test_NILS

% Author :

% T . Henderson

% UU

% Summer 2018

%

% S e t up a KB

KB ( 1 ) . c l a u s e s = [ 1 ] ;

KB ( 1 ) . p rob = 0 . 7 ;

KB ( 2 ) . c l a u s e s = [ −1 ,2 ] ;

KB ( 2 ) . p rob = 0 . 7 ;

% S e t up a que ry ( t o t e s t N i l s s o n method )

que ry ( 1 ) . c l a u s e s = [ 2 ] ;

que ry ( 1 ) . p rob = 0 ;

% Run N i l s s o n

[ P , pq ] = BR_Ni l s son_me thod_a l l (KB, que ry )

% Run BR_gen_tes t_KB_ind

[ KB_ind , CC, ap ] = BR_gen_tes t_KB_ind ( 3 , 7 , 3 )

% Run BR_gen_test_KB_gen

[ KB_gen , CC] = BR_gen_test_KB_gen ( 3 , 1 0 , 3 )

% Run BR_KB2F_ind

BR_KB2F_ind (KB, ’KB’ )

% Run BR_KB2F_gen
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[ v t a b l e , F ] = BR_KB2F_gen (KB, ’KBg ’ )

% Run g r a d i e n t d e s c e n t on i n d v a r i a b l e s

[ x , e , x t , e t ] = BR_KB_GD(KB, ’KB’ , 0 . 0 0 1 , 0 . 0 1 , 1 0 0 0 0 , 0 . 5∗ ones ( 2 , 1 ) ) ;

x

e

% Run g r a d i e n t d e s c e n t on g e n e r a l v a r i a b l e s

[ x , e , x t , e t ] = BR_KB_GD(KB, ’KB’ , 0 . 0 0 1 , 0 . 0 1 , 1 0 0 0 0 , 0 . 5∗ ones ( 3 , 1 ) ) ;

x

e

BR_vars.m

f u n c t i o n v a r s = BR_vars (KB, s e n t e n c e )

% BR_vars − f i n d l i s t o f v a r i a b l e s i n l o g i c a l s e n t e n c e s

% On i n p u t :

% KB ( nx1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e c l a u s e s

% ( i ) . c l a u s e s (1xm v e c t o r ) : d i s j u n c t i v e c l a u s e

% s e n t e n c e (1 x1 c o n j u n c t i v e normal form v e c t o r ) : c o n j u n c t i v e

% c l a u s e

% ( 1 ) . c l a u s e s (1 xk v e c t o r ) : d i s j u n c t i v e c l a u s e

% On o u t p u t :

% v a r s (1 xp v e c t o r ) : l i s t o f v a r i a b l e s i n KB and s e n t e n c e

% C a l l :

% v a r s = BR_vars (KB, thm ) ;

% Author :

% T . Henderson

% UU

% S p r i n g 2017

%

v a r s = [ ] ;

f o r s = 1 : l e n g t h (KB)

v a r s = un ique ( [ va r s , abs (KB( s ) . c l a u s e s ) ] ) ;

end

f o r s = 1 : l e n g t h ( s e n t e n c e )

v a r s = un ique ( [ va r s , abs ( s e n t e n c e ( s ) . c l a u s e s ) ] ) ;

end

v a r s = s o r t ( v a r s ) ;
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