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(p-bel x a 1c-pos)      (p-bel x b e)

(p-bel x (not d) 2c-pos)

(p-bel x c def)

(p-bel x d)





(p-bel Fred (int Mary (go Mary cinema)) 2c-pos)

(1) Mary intends to go to the cinema                   

(p-bel Fred (int Mary (go Mary restaurant)) 2c-pos)

(2) Mary intends to go to the restaurant

(p-bel Fred (int Mary (buy Mary ticket)) 1c-pos) (p-bel Fred (int Mary (buy Mary ticket)) 1c-pos)
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State nState 1 State 2
Act 1 Act 2 Act n-1



(p-int agent (eat at-home)) (p-int agent (eat out)) 

(p-int agent eat desire-pos)

(p-int agent (action walk) effort-pos)(p-int agent (action shower) effort-neg)

(p-int agent (action cook) effort-pos)



(p-int agent (eat at-home)) (p-int agent (eat out)) 

(p-int agent eat desire-pos)

(p-int agent (action walk) effort-pos)(p-int agent (action shower) effort-neg)

(p-int agent cinema desire-pos)

(p-int agent (action cook) effort-pos)













[premise]

[premise]

[premise]

[premise]

[premise]

[premise]

[premise][premise]

c
b

a )(p-int agent 

c a b )(p-int agent 

a b
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(p-int agent )

a c b )(p-int agent 
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))(not (bel agent 

a c b ))(not (bel agent 

[premise]
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a b
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))(not (bel agent 

a b
c

)(p-int agent 
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b
c

(p-int  agent (action act1) effort-pos)

(p-int agent (action act2) effort-pos)

(p-int agent (action act3) effort-neg)

b
c a ))(not (bel agent 

a b
c

))(not (bel agent 

c a b ))(not (bel agent 

(not (bel agent (action act4)))

(not (bel agent (action act5)))

(not (bel agent (action act6)))

(not (bel agent (action act7)))

(not (bel agent (action act1)))

(not (bel agent (action act2)))

(not (bel agent (action act3)))

[premise]

[premise] [premise]

[premise]
(p-int  agent               desire-pos)

(p-int agent (action act4) effort-pos)

(p-int agent (action act5) (effort-neg
effort-pos))

(p-int agent (action act6) (effort-neg 
effort-neg))

(p-int agent (action act7) effort-neg)























retrieval strategy
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(auto-predict-bel-pos 
alter-predict-bel-neg))

(p-bel* A rule-inst-1

(p-int A (bel B (bel A dark-outside)))

(f-p-bel A (bel B (bel A dark-outside strong)))

(f-p-bel A (bel B dark-outside))

(not (bel A (action (adopt A B (bel B dark-outside)))))

(not (bel A (bel B (bel A dark-outside))))

(not (bel A (tell A B (bel A dark-outside))))

(p-int A (action (adopt A B (bel B dark-outside))) effort-neg)

(p-int A (action (tell A B (bel A dark-outside))) effort-neg)

(p-int A (bel B dark-outside))

(auto-predict-bel-pos
alter-predict-bel-pos))

(p-bel* A rule-inst-3 premise)

(p-bel* A rule-inst-4 premise)

(p-bel* A rule-inst-5 premise)

(p-bel* A rule-inst-6 premise)

(p-bel* A rule-inst-7

(f-p-bel A (action (adopt B A (bel A dark-outside))))

(f-p-bel A (action (tell A B (bel A dark-outside))))

(bel A dark-outside strong)

(p-bel* A rule-inst-2 desire-strong)

(p-bel* A rule-inst-9 definite)

(bel A (bel B (not dark-outside)))

(f-p-bel A (bel B (bel A dark-outside)))

(p-bel* A rule-inst-8 definite)

(bel A (bel B (not dark-outside) weak) strong)

(f-p-bel A (bel B (not dark-outside)))



(p-int A (bel B (belA dark-outside)))

(f-p-bel A (bel B (bel A dark-outside strong)))
(f-p-bel A (bel B dark-outside))

(p-int A (action (adopt A B (bel B dark-outside))) effort-neg) 

(p-int A (action (tell A B (bel A dark-outside))) effort-neg)
(p-int A (bel B (belA dark-outside)))

(f-p-bel A (bel B (bel A dark-outside strong)))

(p-int A (action (adopt A B (bel B dark-outside))) effort-neg) 

(p-int A (action (tell A B (bel A dark-outside))) effort-neg)

(f-p-bel A (bel B (not dark-outside)))

(bel A dark-outside strong)
(bel A (bel B (not dark-outside) weak))
(not (bel A (action (adopt A B (bel B dark-outside)))))
(not (bel A (bel B (bel A dark-outside))))
(not (bel A (action (tell A B (bel A dark-outside)))))
(p-int A (bel B dark-outside))

(p-bel* A rule-inst-7 (auto-predict-bel-pos
alter-predict-bel-pos))

(p-bel* A rule-inst-2 desire-pos) (p-bel* A rule-inst-2 desire-pos)

(bel A dark-outside strong)
(bel A (bel B (not dark-outside) weak))
(not (bel A (adopt A B (bel B dark-outside))))
(not (bel A (bel B (bel A dark-outside))))
(not (bel A (tell A B (bel A dark-outside))))

alter-predict-bel-neg))
(p-bel* A rule-inst-1 (auto-predict-bel-pos

(p-int A (bel B dark-outside))

















(not (bel user (action (tell user libr (bel user (pd wren))))))

(p-int user (action (adopt user libr (bel libr (pd wren)))) effort-pos)

(p-int user (bel libr (bel user (pd wren))))

(bel user (pd wren) strong) (R-30 premise)

(R-32 premise)

(R-30 premise)

(p-int user (action (tell user libr (bel user (pd wren)))) effort-neg)

(f-p-bel user (bel libr (bel user (pd wren) strong)))

(f-p-bel user (bel libr (pd wren)))

(R-13 (auto-predict-bel-pos alter-predict-bel-pos))

(R-12 premise)

(not (bel user (action (adopt user libr (bel libr (pd wren)))))

(p-int user (bel libr (pd wren)) desire-pos)

(bel libr (bel user (pd wren)))



(bel user (action (tell user libr (bel user (pd wren) strong)))

(R-11 definite)

(f-p-bel user (bel libr (bel user (pd wren) strong)))
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(not (bel user (action (tell user libr (not (dt advanced-books))))))

(p-int user (bel libr (bel user (not (dt advanced-books)))))

(p-int user (action (tell user libr (bel user (not (dt advanced-books))))))

(bel user (int libr (exists !x ((dt advanced-books) (not (dt advanced-books))) (bel libr (bel user !x))))

(bel user (not (dt advanced-books)))

(R-23 desire-pos)

(R-30 premise)

(R-12 premise)

(R-13 (auto-predict-bel-pos alter-predict-bel-pos))

(f-p-bel user (bel libr (bel user (not (dt advanced-books)) strong)))

(f-p-bel user (bel libr (not (dt advanced-books))))



(not (bel user (action (tell user libr (dt introductory-books)))))

(f-bel user (bel libr (bel user (dt introductory-books) strong)))

(p-int user (bel libr (bel user (dt introductory-books))))

(p-int user (action (tell user libr (bel user (dt introductory-books)))))

(f-bel user (bel libr (dt introductory-books)))

(bel user (int libr (exists !x ((dt advanced-books) (not (dt advanced-books))) (bel libr (bel user !x))))

(bel user (dt introductory-books))

(R-24 desire-pos)

(R-30 premise)

(R-12 premise)

(R-13 (auto-predict-bel-pos alter-predict-bel-neg))







(not (bel *** (action (tell libr user (bel libr *A*)))))

(p-int libr (bel user (bel libr *A*)))

(R-30 premise)

(p-int libr (action (tell libr user (bel libr *A*))) effort-neg)

(bel libr *A* weak)

(bel libr *A* weak)

(R-26 desire-pos)

(bel libr (not (bel user *A*)))

*A* = (rule-inst "((bel ?A1 (class michelangelo artist))) => (p-bel ?A1 (not (class michelangelo architect)))"
                                      ((p-bel reasoner (class michelangelo artist)))
                                      (p-bel reasoner (not (class michelangelo architect))))

(R-12 premise)

(f-p-bel libr (bel user (bel libr *A* weak)))





*A* = (rule-inst "((bel ?A1 (class michelangelo artist))) => (p-bel ?A1 (not (class michelangelo architect)))"

(p-int user (bel libr (bel user (not *A*))))

(not (bel user (bel libr (bel user (not *A*)))))

(p-int user (action (tell user libr (bel user (not *A*)))) effort-neg)

(auto-predict-bel-pos
alter-predict-bel-pos))

(bel user (bel libr *A*))

(not (bel user (action (tell user libr (bel user (not *A*))))))

(R-30 premise)

(R-32 premise)

(R-30 premise)

(R-13
(bel user (bel libr *A* weak) strong)

(R-29 desire-strong)

(bel user (not *A*) strong)

(p-int user (bel libr (not *A*)))
(not (bel user (action (adopt user libr (bel libr (not *A*))))))

(p-int user (action (adopt user libr (bel libr (not *A*)))) effort-neg)

                                      ((p-bel reasoner (class michelangelo artist)))
                                      (p-bel reasoner (not (class michelangelo architect))))

(R-12 premise)

(auto-predict-bel-pos 
alter-predict-bel-neg))

(R-10
(f-p-bel user (bel libr (bel user (not *A*) strong)))

(f-p-bel user (bel libr (not *A*)))(f-p-bel user (bel libr *A*))

















F 0 F 1 F t F t+1









(p-bel x (penguin tweety)) (p-bel x (dead tweety))

(p-bel x (not (fly tweety)))

(p-bel x (penguin tweety))

(p-bel x (not (fly tweety)))

(a) (b)

(p-bel x (living tweety))



(p-bel John (not (phonenum Mary 456)))

(p-bel John (phonenump 456))

(1) Mary’s phone number is 123

(3) Mary’s phone number is not 123 but she has more than one phone

(p-bel John (phonenum Mary 123))

(p-bel John (phonenum Mary 123))

(2) Mary’s phone number is not 123

(p-bel John (not (phonenum Mary 456)))

(p-bel John (not (phonenum Mary 123)))

(p-bel John (not (phonenum Mary 456)))

























































Group 0

(bel B (action (tell A B (bel X weak))) strong)
(p-bel B (action (tell A B (bel A X weak))))



Group 0

(bel B (action (tell A B (bel X weak))) strong)

(bel B (bel A X weak) strong)
(bel B rule-inst-1 strong)

Group 1

(p-bel B (action (tell A B (bel A X weak))))

(p-bel B (bel A X weak))
(p-bel B rule-inst-1)



Group 0

(bel B (action (tell A B (bel X weak))) strong)

(bel B (bel A X weak) strong)
(bel B rule-inst-1 strong)

(bel B (not rule-inst-2) strong)

Group 1

Group 2

(p-bel B (not rule-inst-2))

(p-bel B (action (tell A B (bel A X weak))))

(p-bel B (bel A X weak))
(p-bel B rule-inst-1)



Group 3

(bel* B rule-inst-3 strong)
(f-bel B (bel A X))
(p-bel* B rule-inst-3)

Group 0

(bel B (action (tell A B (bel X weak))) strong)

(bel B (bel A X weak) strong)
(bel B rule-inst-1 strong)

(bel B (not rule-inst-2) strong)

Group 1

Group 2

(p-bel B (not rule-inst-2))

(p-bel B (action (tell A B (bel A X weak))))

(p-bel B (bel A X weak))
(p-bel B rule-inst-1)

Group 4

(p-int B (bel A (not X)))

(int B (bel A (not X)) strong)
(bel* B rule-inst-4 strong)

(p-bel* B rule-inst-4)



Group 3

(bel* B rule-inst-3 strong)
(f-bel B (bel A X))
(p-bel* B rule-inst-3)

Group 0

(bel B (action (tell A B (bel X weak))) strong)

(bel B (bel A X weak) strong)
(bel B rule-inst-1 strong)

(bel B (not rule-inst-2) strong)

Group 1

Group 2

(p-bel B (not rule-inst-2))

(p-bel B (action (tell A B (bel A X weak))))

(p-bel B (bel A X weak))
(p-bel B rule-inst-1)

Group 4

(p-int B (bel A (not X)))

(int B (bel A (not X)) strong)
(bel* B rule-inst-4 strong)

(p-bel* B rule-inst-4)

(bel* B rule-inst-6 strong)

(p-int B (bel A (bel B (not X))))

(int B (bel A (bel B (not X))) strong)

(not (bel B (bel A (bel B (not X)))))

(p-bel* B rule-inst-6)

Group 6

(p-int B (action (tell B A (bel B (not X)))))

Group 7

(p-bel *B rule-inst-7)
(bel* B rule-inst-7 strong)
(not (bel B (action (tell B A (bel B (not X)))))

(p-int B (action (adopt B A (bel A (not X)))))

Group 5

(not (bel B (action (adopt B A (bel A (not X)))))
(bel* B rule-inst-5 strong)
(p-bel *B rule-inst-5)

(int B (action (adopt B A (bel A (not X)))) strong)

(int B (action (tell B A (bel B (not X)))) strong)





(p-int B (action (adopt B A (bel A (not X)))))

Group 5

(not (bel B (action (adopt B A (bel A (not X)))))
(bel* B rule-inst-5 strong)
(p-bel *B rule-inst-5)

(int B (action (adopt B A (bel A (not X)))) strong)

Group 4

(p-int B (bel A (not X)))

(int B (bel A (not X)) strong)
(bel* B rule-inst-4 strong)

(p-bel* B rule-inst-4)

(bel* B rule-inst-6 strong)

(p-int B (bel A (bel B (not X))))

(int B (bel A (bel B (not X))) strong)

(not (bel B (bel A (bel B (not X)))))

(p-bel* B rule-inst-6)

Group 6

(p-int B (action (tell B A (bel B (not X)))))

Group 7

(p-bel *B rule-inst-7)
(bel* B rule-inst-7 strong)
(not (bel B (action (tell B A (bel B (not X)))))

Group 0

(bel B (action (tell A B (bel X weak))) strong)

(bel B (bel A X weak) strong)
(bel B rule-inst-1 strong)

(bel B (not rule-inst-2) strong)

Group 1

Group 2

(p-bel B (not rule-inst-2))

(p-bel B (action (tell A B (bel A X weak))))

(p-bel B (bel A X weak))
(p-bel B rule-inst-1)

(f-bel B (bel A (not X)))

(f-bel B (bel A (bel B (not X) strong)))

Group 8

(p-bel *B rule-inst-8)
(bel* B rule-inst-8 strong)

(bel* B rule-inst-9 strong)
(p-bel *B rule-inst-9)

(p-bel *B rule-inst-10)
(bel *B rule-inst-10 strong)

(not (f-bel B (bel A X)))

Group 9

Group 10

(int B (action (tell B A (bel B (not X)))) strong)


















