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Language Decider Creation Using Recurrent Networks of Functions

TARO YABUKI' and HITOSHI IBAt

In generating a program automatically, the representation of the program must be Turing-
complete if we do not know whether the problem is solvable or not in advance. However, a
tree structure used by the standard Genetic Programming (GP) is not Turing-complete. We

propose a representation scheme, which is a recurrent network of functions.

It makes GP

Turing-complete without introducing any new non-terminals. We empirically show how it

succeeds in evolving language deciders.
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Table 1 Expressiveness of the standard GP.
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Fig.1 Example of RTN (left) and the relation between
variables and link (right).
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Table 2 Transition of RTN of Fig. 1.
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Fig.2 RTN to simulate TM.
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Table 3 The relationship between TM and RTN.
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Table 4 Expressiveness of RTN.
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0 5 Tomita languages
Table 5 Tomita languages.
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Table 6 Transition of solution.
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Table 7 Setting of evolutionary computation.
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Table 8 Language decider for L1.

vy = cdr(vy)
vy = car(vy)
vy = times(if (v19, divide(v1g, minus(divide(vig,

cdr(if(v1g, v1s5, times(v20, v15), cdr(vig)))),

v19)), 1, v20), v15)

vis = vi7
vy, = times(vig, v17)
Vig = U2
V39 = V1o

09 L200000000
Table 9 Language decider for L2.

v = cdr(vy)

vy = car(vy)

vip = cdr(p(vie))

vig = minus(divide(6, v1), times(car(p
(times(v2, 3))), v10))

vig = times(vz0, v10)

vy, = cdr(p(if (cons(car(vz), va), cons(p
(if (v1s, va2, cons(cons(4, car(v2)), divide(va,
v2)), minus(car(minus(vz, v2)), car(plus
(divide(0, 3),v2))))), vis), plus(4, va),
minus(9, v2))))
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Fig.3 Evolution of the fitness of the RTN for L2.
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Table 10 Language decider for L3.

vy = cdr(vy)

vy = car(vy)

vy = times(vi7,v10)

’U; = if(’l)17, 17v10,v4)
vg = times(cdr(vz), v17)

= vg
vy, = p(plus(5, minus(vz, vg)))
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Table 11 Language decider for L4.

vy = cdr(vy)
vy = car(vy)
U; = V20
*
Vs = Vg
vg = cdr(plus(vig, v19))

vy = if(1, v16,v16, if (v10, P(v16), 3, 8))
vy, = if(times(1, v15), vs, cons(vs, v3), v10)

* j—
vl = vg
* p—
vig = cdr(vig)
*
V15 = V20
* j—
vig = V2

"
vig = P(v12)
vy = if(vi2, v20, V20, v13)
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Fig.4 Generated RTN for L4.
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Fig.5 Essential part of RTN of Fig. 4.
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