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Abstract: We aim at building a model of the information processing mechanism of the prefrontal

cortex in the brain. For that purpose, we proposed an architecture of hierarchical reinforcement

learning with unlimited recursive subroutine calls, RGoal. In this paper, we show that the slightly

extended RGoal can execute a kind of symbolic inference, theorem proving. Moreover, we consider

a mechanism of acquiring symbolic knowledge from agent’s experience in the environment. These

mechanisms are candidates of the models of symbolic inference and knowledge acquisition of human

brain.
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MBAABSCERETLIL—I:
Q((_,_,_), (0,0,0), call(A,0,0)).
Q((A,0,0), (0,0,C), Call(A,B,0)).
Q((A,B,0), (0,0,C), Set(0,0,C)).
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1: procedure EPISODE(s, g)

2: stack < empty

3: Choose a rule which matches (s, g) and get a
from it.

4: while not (stack is empty and a = Return)
do

5: # Take action.

6: if a is Return then

7: s’ + s; g’ = stack.pop()

8: else if a is Call(m) then

9: stack.push(g)

10: s 5,9 «m

11: else if a is Set(m) then

12: s+m; g g

13: else if a is Fail then

14: stack < empty

15: s', ¢’ + initial values

16: else

17: Error

18: # Choose action.

19: if s’ matches ¢’ then

20: a’ < Return

21: else

22: Choose a rule which matches (s',¢’)
and get a’ from it.

23: s+ 89+ gia+d

return
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: exist(yesterday, snack).

: exist(yesterday, chocolate).

: notEat(brother, chocolate).

: exist(today,X) :- exist(yesterday,X), notEat(brother,X).
: canEat(X) :- exist(today, X).

QU W N =

FATHRER -

?7- canEat(X).
X = chocolate.
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al - W, ), Fail)

., Y\ Y, ., ) (0,0,0,0,0,0,Exist,Yesterday,Snack), Set(0,0,0,0,0,0,Exist,Yesterday,Snack))
alC, ., o , , , )(00,0,0,0,0,Exist,Yesterday,Chocolate), Set(0,0,0,0,0,0,Exist,Yesterday,Chocolate))
a, ., , , , , , )(000,0,0,0,NotEat,Brother,Chocolate), Set(0,0,0,0,0,0,NotEat,Brother,Chocolate))

alcC, Y\, , ) (0,0,0,0,0,0,Exist,Today,x), Call(Exist,Yesterday,x,0,0,0,0,0,0))
Q((Exist,Yesterday,x,0,0,0,0,0,0), (0,0,0,0,0,0,Exist, Today,x), Call(Exist,Yesterday,x,NotEat,Brother,x,0,0,0))
Q((Exist,Yesterday,x,NotEat,Brother,x,0,0,0), (0,0,0,0,0,0,Exist, Today,x), Set(0,0,0,0,0,0,Exist, Today,x))

., , ., ), (Exist,Yesterday,x,0,0,0,0,0,0), Call(0,0,0,0,0,0,Exist,Yesterday,x))
Q((0,0,0,0,0,0,Exist,Yesterday,x), (Exist,Yesterday,x,0,0,0,0,0,0), Set(Exist,Yesterday,x,0,0,0,0,0,0))
Q((Exist,Yesterday,x,0,0,0,0,0,0), (Exist,Yesterday,x,NotEat,Brother,x,0,0,0), Call(0,0,0,0,0,0,NotEat,Brother,x))
Q((0,0,0,0,0,0,NotEat,Brother,x), (Exist,Yesterday,x,NotEat,Brother,x,0,0,0), Set(Exist,Yesterday,x,NotEat,Brother,x,0,0,0))

al., , ., ., . , , , )(00,0,0,0,0,CanEatx0), Call(0,0,0,0,0,0,Exist,Today,x))
Q((0,0,0,0,0,0,Exist, Today,x), (0,0,0,0,0,0,CanEat,x,0), Set(0,0,0,0,0,0,CanEat,x,0))
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Call(0,0,0,0,0,0,CanEat,PHI,0)
Call(0,0,0,0,0,0,Exist,Today,PHI)
Call(Exist,Yesterday,PHI,0,0,0,0,0,0)
Call(0,0,0,0,0,0,Exist,Yesterday,PHI)
Set(0,0,0,0,0,0,Exist,Yesterday,Snack)  *1
Return
Set(Exist,Yesterday,Snack,0,0,0,0,0,0)
Return
Call(Exist,Yesterday,Snack,NotEat,Brother,Snack,0,0,0)
Call(0,0,0,0,0,0,NotEat,Brother,Snack)
Fail
Call(0,0,0,0,0,0,CanEat,PHI,0)
Call(0,0,0,0,0,0,Exist, Today,PHI)
Call(Exist,Yesterday,PHI,0,0,0,0,0,0)
Call(0,0,0,0,0,0,Exist,Yesterday,PHI)
Set(0,0,0,0,0,0,Exist,Yesterday,Chocolate)  *2
Return
Set(Exist,Yesterday,Chocolate,0,0,0,0,0,0)
Return
Call(Exist,Yesterday,Chocolate,NotEat,Brother,Chocolate,0,0,0)
Call(0,0,0,0,0,0,NotEat,Brother,Chocolate)
Set(0,0,0,0,0,0,NotEat,Brother,Chocolate)
Return
Set(Exist,Yesterday,Chocolate,NotEat,Brother,Chocolate,0,0,0)
Return
Set(0,0,0,0,0,0,Exist,Today,Chocolate)
Return
Set(0,0,0,0,0,0,CanEat,Chocolate,0) *3
Return
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