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ABSTRACT

Inductive reasoning is an important way to generate knowledge
from the propositions reflecting facts or directly from data. We
intend to extract new knowledge in the form of definitions given as
fixed point equations. An appropriate fixed point theory is outlined
in favour of our aim. This theory suggests the so called generative
fixed point equation system as the form of hypothesis that we are
looking for. The defining formulas in these equations use only
bounded quaentifiers but the relation to be defined may also
negatively occur. An inductive inference method is presented as to
find the hypothetical equation system from the incressing set of
experimental data such that its solutions would fit all the
information.

1. INTRODUCT I ON

Inductive reasoning is an important way to generate knowledge
from the propositions reflecting facts e.g. propositions describing
experimental results. The knowledge to be extracted from factual
propositions or data is to provide a general characterization of these
factual data. This characterization may be a law or a regularity
which describes some basic interrelation among factual date
(cf.(Finn and Gergely 1984), (Gergely and Szabd 1986)). The
process of discovering this regularity is but a learning process
which aims to acquisit new declarative knowledge (cf.(Carbonell,
Michalski and Mitchell 1983)). This new declarative knowledge may
be also in the form of a general rule generated from examples that
correspond to factual data (cf.(Angluin and Smith 1983)). Therefore
the subject of this paper is connected with the field of machine
learning and inductive inference which belong to the mainstream of
Al research. As it is known (e.g. from (Angluin and Smith 1983))
the majority of inductive methods defines the regularity in question
as a recursive function. From the point of view of logic this means
that these methods use the standard model of arithmetics as to model
the reality and data obtained about the latter and they select one
recursive function and identify the regularity with this function.
However this approach is not the best if we aim to derive new
knowledge. Therefore we think about such an approach which
approximate the regularity step by step without the preconception of
recursivity. The selected recursive function is @ new one within the
standard mode] of arithmetics. To have it as a part of our knowledge
it should be defined by the use of a formal language, i.e. the
regularity should be defined by axioms obtained during the inductive
procedure. These axioms already extend our knowledge supposed also
to be axiomatically given.

A definition is of the form R(x)«»‘(x) where R is the new
symbol to be defined and ¥ is the defining formula. If ¥ doesn't
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contain the new symbol R then the definition is said to be explicit,
otherwise it is implicit. The implicite definitions are the so called
fixed point equations. Depending on the form of the defining formula
there exists an effective procedure to unfold the defined symbol. It
provides the latter with a fixed point of the equation which is but a
new descriptive knowledge obtained from factual data. We aim to
develop an inductive method which builds up the implicit definition
of the regularity or of the general rule in question in the form of a
fixed point equation. Of course, we do not expect to design a method
which provides the searched fixed point equation at once, but we are
looking for & procedure which approaches the definition of
regularity step by step by discovering its different properties.

This agrees with the fact that all fixed points (solutions) of a
fixed point equation are of the same properties, e.g. they are
symmetric. The fixed point eguation R(x,y)«>R(y,x) is such an
example that the solutions are but the symmetric relations. |f such
data arrive which don't fit the definition of the property established
earlier then the description is either to be modified or rejected.
Thus, step by step, we may find the constituent properties that the
required fixed point equation can be built up from. We aim to develop
a method which reaches the required fixed point equation from the
increasing set of factual data considered as elements of some fixed
point and by combining the eguations corresponding to these
properties into the final equation. We require from the final
equation that it fits all factual data even those which may appear
sometimes in the future. If it is so then the hypothesis can be
falsified. Note that the definition, which describes the regularity, is
obtained in a certain moment of time on the base of the data arrived
up to this moment. However the new data arrived after that moment
may not fit the hypothesis, i.e. the latter will be falsified. Of course,
we cannot expect a hypothesis in the definition form to be verified by
using only experimental data. Verification is possible only w.r.t.
some knowledge. Since we are interested in the hypothesis generated
on the base of pure experimental data we require falsificability.
These formulas are just the universally quantified formulss. They
can be transformed into a special kind of fixed point equation
systems on the right hand side of which the defining formula may
use only existential quantifiers beyond bounded quantifiers. So we
are looking for the hypothesis in the form of implicit definition
expressed as such a tupe of fixed point equation. Having a fixed point
equation an effective way is required to find its solutions.

It is known that if the defining formula contains the definable
symbol only positively (i.e. not in the scope of negation) and it has
only existential quantifiers then there is an effective method to
obtain the lesst solution of the equation (see (Gergely and Ury
1983)). However, the restriction on the positive occurence of the
definable relation symbol is too strict for us since negative
statements are also informative in inductive inferences. le. if a



relation doesn't hold in a given situation then even this has
information content for us. Therefore we need a fixed point theory
which allows to work also with negation.

We develop such a theory in the next section. The inductive
inference method of building up appropriate fixed point equation
system as hypothesis is given in Section 3. The defining formulas in
this equation system will use only bounded quantifiers. Note that this
is a subcase of the existentially closed defining formulas. Taking into
account the framework of recursive function theory we note that all
primitive recursive relations can be defined by the formulas of the
considered case.( see ( Gergely and Szabd 1986)). For the majority of
problems with practical interest the relations to be found can be
defined by such a hypothetical implicit definition. An example is
given in Section 4.

2. QUAS| EQUATION SYSTEMS

He use a first order language of a given
alphabet (similarity type) 6 and a given
constructive model by which we interpret the
factual data. The given similarity type s
extended by new symbols which we correspond to
the obtained solution of the hypothetical fixed
point equation.

For the sake of simplicity, further on, we
use the language of arithmetics which contains
two binary relation symbols equality (=) and
"less then" (<) and two constant symbols 0 and
1 and three binary function symbols +, - and

exponantion t.The standard wmodel R  of

arithmetics is considered as the required
constructive model where we denote the
corresponding functions and relations

similarly. UHe also allow the usage of other
recursive functions and relations on natural
numbers N (={0,1,2,.}). Let us see how new
relation symbols can be introduced into the

signature. Let R"_,Bn denote new relation

symbols of arity ky,_,k,, respectively. He

srite P(x) to indicate that the free variables
of ¥ are among x=x{,.,x,. If we write ¢

without x then it means that it has no free
variables.

A formula ©(x,y) is called finite bounding
formula w.r.t. x it for any fixed beN' the
set { a | B= O(x,y)[a,b]} is finite. Let BF
be a fixed recursive set of finite bounding

formulas. We introduce shorthands

Ix[O(x,y) 1P (x,y) for Ix(6(x,y) &P(x,y))

Vx[& (x,y) 1P (x,y) for Vx(® (x,y)—=P(x,y))
where we suppose that O(x,y) € BF, i.e. we.
bound the domain of quantification. Therefore
further on we use the notations 3Ix[6(x,y)] and
Vx[6(x,y)] as quantifiers and call them bounded
quantifiers,

DEFINITION 1.
R, The set A {Ry,.,R,) is the least set of

formulas that
(i) contains atomic formulas among which rela-
tion symbols Ry,.,R, to be defined can also

occur;
{ii) is closed under connective &,V,-;
(iii) is closed under bounded quantifiers
x[O(x,y)] and Vx[O(x,y)] for any
8(x,y) € BF.
B, The set Z;(Ry,_,R)) ( Ty(Ry,_,R)) ) is
the least set of formulas that
(i) contains A (Ry,.,R;) as subset;
{ii) is closed under connectives &, V;
{iii) is closed under bounded quantifiers;
{iv) is closed under existential (universal)
quantifier.

A total solution of a formula 2T (R{,-,R;)
is said to be a set of interpretations gy,-,s,
of Ry,—,R, In R for which (R,ey,.,8,)" 7

holds. Let TS(") be the set of all total
solution of M.

The configuration space of Ry,.,R, denoted
as CS(Ry,.,R,) consist of all pairs (i,a),
where i=1,_,n and aelk, Note that CS(R,,-,Rn)

provides all the possible interpretations of
the relation symbols Ry,.,R on N. Let

WD*():={(i,a)eCS(Ry,,R) |

for all (gy,-,0,)€TS(7) R,8y,-,8)= 7}
HD™ () :={(i,a)€CS(Ry,-,R.) |

for all (8y,.,8,)ETS(Y) (M,8),.,8,)% 7}

Let WD(M):=UD*(M)uHD™(™) denote the well-de-
fined part of CS(R',_,Rn) defined by .
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THEOREM 1. There exist an algorithm which,
for any formula "Zél,(ﬂ,,n,Rn), terminates if

TS("2)=8, otherwise it enumerates WD*(7) and
WD~ ().

Let ‘f’i(zi), ‘ﬁ(li) € 21(91,.,,""), where Zi
are k; long variable tuples.
Ri(zy) + Ay(z¢)
~Rylzy) ¢ Y(zy)

Rnlz,) & ¥ (z,)

nlen) & Yz,
Is sald to be a asi ion n.
Throughout this chapter let = denote g quasi
equation system. He consider it as the
conjunction of the implications, where each z;

is bounded by a universal quantifier. So T ¢
€ 'I(RI"'Rn) since P«Y=%v-Y and ~3IxP=vx-f .

Let ‘P(x) e Z1(Ry,.,R.) with x is m tuple and
ach® be fixed. An element (J,b) of CS(Ry,-,R,)

ctlm be influencing for ¥[a] denoted as
(‘,b)GIN(‘P(x),n) iff b is such an element of
N

i that Rj(b) takes part in the determination
of the truthvalue of the formula Pla/x].

DEFINITION 2. For a given quasi equation

system = the dependenc relation >= over
CS(Ry,-,R,) is defined as follows:

(i,@)% (1,b) iff (j,b) ¢ INCP(z;),a) on
(J,b) € INt; (2,),a).

' DEFINITION 3. The quasi equation system =
is 'mgyggq to an irreflexive partial
ordering > over CS(B',_,Rn) iff for all

(i,@),(J,b) € CS(Ry,,R,) if (i,a)%(j,b) then
(i,a)>(j,b).

The ordering > allows us not to define the
truthvalue of R;(a) while defining the

truthualue of FIJ(b), if (i,a)>(j,b).

He also need that the formulas ‘fi(zi) and
"’i(zi) (i=1,.,n) of = not be true at the same

time i.e.%(z;) and "li'(zi) are to be disjunct.
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THEOREN 2. |f o quasi equation system = is
reduced w.r.t. an irreflexive partial ordering
and it satisfies the disjunction property, then
15(2)=0.

THEOREM 3. There exists an w -type
well-ordering > over CS(R,,.,R) which is

explicitly definable by an A, -formula and for

.which, for any formula "€Ty(Ry,_,R ), a quasi

equation system = can be constructed that is
reduced w.r.t. this % and it satisfies the
disjunction condition, such that if TS(")=0
then TS(?)=TS(2).

Let OO(RI'“'Bn) denote the set of quasi

equation systems which are reduced w.r.t. some
irreflexive partial ordering » and the formulas
f(z;),¥;(z;) of which belong to A, (Ry,-,R,).

Since the implications Ri(z;) « %(z;) ond
“R;(z;) <= ~f;(z;) can be written in the form
of Ri(z;)+>¥;(z;), it is called eguivalent
type equation. EQ,(Ry,.,R. ) denotes the set of
those equation systems of OO(HI,_,Hn) which

consist only of equivalent type equations and
are reduced w.r.t. some well-founded ordering.

THEOREN 4. If = e€EQy(Ry,,R,) then it has

one solution exactly, i.e. card(TS(2))=1.

THEOREN 5. If = € Qy(Ry,-,R,) and the
ordering > w.r.t. which it is reduced is
recursive and wel(-founded, then WD*(Z) and
UD~(Z) are recursive sets.

DEFINITION 4. An irreflexive well-founded
ordering - over CS(H,,_,Bn) is said to be

natural iff for all i,j=1,_,n one of the
following conditions holds:
(i) (i,u‘,_.,ak') >-(j,b]:-;bkj)

for all ays-s 0, ,b‘,_,bkj e N;
(ii) “’“I'-'ak;) }(j,b‘,_,bkj) if
ay;y ? bX‘(j) Glher‘e T(i)E(, Kk} for
any i=1,_,n.)

If the ordering & is natural then instead



of Qy(Ry,-,R,) ond EQy(Ry,-,Ry) we write
NQ,(Ry,-,R,) and NEQ,(Ry,.,R,), respectively.

|f we intend to determine the properties of

the observed relations H‘,_,Hn, then we also

need some auxiliary relations R ,y,-,R 4

defined by equivalent type equations, where the
observed relation symbols cannot occure.
Namely, we have the following, so called,

generat ive quasi equation system :

B < Py (Ry,,Ryed)
Ry ¥y (R Roed)

By < fn (Ry,-,Ryed)
Ry = ¥y (Ry,o Raed)
an"" Pre1lPnets-i Poed)

Roed ™ Pned(Pnets,Roed)

DEFINITION 5. A generative quasi equation
system is said to be natural (denoted their set
as NGQ,(Ry,-,Ry)) if it is reduced w.r.t. an

irreflexiv ordering > for which (i,a) > (j,b)
iff i,j€{1,-,n} and (i,a)>0(j,b);

or i,j € {n+1,.,n+d} and (i,a)>'(j,b);

or i€ {1,.,n} and j€ {n+1,_,n+d)
for all (i,a),(j,b) € CS(Ry,.,R ,4), where =,

is an w-type ordering on CS(Ry,.,R;) and >

is a natural ordering on CS(R ,y,-,Rn.q)

THEOREM 6. For any = € ENQ,(Ry,-,R;) there
exists a =* e NGQ,(Ry,-,R,) such that their

solutions for Rl,_,R. are the same, where min.

3. INDUCTIVE INFERENCE ALGORITHN

Let us consider now the theory of inductive
inference, especially how we discover
properties . from observations. UWe generate
hypotheses in the form of natural generative
quasi equation systems corresponding to the
given set of observations. For simplicity's
sake we give a method for the recognition of
only one observed relation now. It can be
generalized for more easily.

Let function X:N*~N" be the data
presentation i.e. X describes a sequence of

observations, where N* denotes the set of all
positive integers. Hore precisely, if we want
to recognize an m-ary relation R, then we get

information R[%X,] at the n-th step, where
RE%,Ti={<%(1),R(X(1))2;;<X(n),R(X(n))>}.

Since the solution of the natural quasi
equations for the auxiliary relations are
unique, so they are enumerable, therefore
instead of giving the defining equations for
auxilary relations it is sufficient to refer to
them by names of a fixed encoding. Let P be a
function, enumerating all the formulas of
Ay (R) with free variable z, and let Pi)

denote the I-th element of the enumeration.
However, if we have some knowledge in the form
of quasi equations with AO(R) formulas on the

right hand side concerning the observed
relation, then we take these formulas at the
beginning of the enumeration. Of course, the
enumerated formulas are composed of encoded
names of the auxiliary relations and of the
symbol R of the observed relation, where, if
R(t) appears in a formula, then t is bounded by
Z, in order to satisfy the condition of the
reduct ion.

Let "." denote the concatenation of finite
sequence. Let the generated hypothesis for
information  R[X. ] be characterized by H,
which is a finite sequence of subhypotheses,
wore exactly H, = (°Inroln)'—'(°k:»°k:)' where
a;"€ N and 2;"e{0,1}. H, corresponds to the

following defining quasi equations:

R(z) < V (‘P(ai“)Z( &-‘:P(ajn)))

lSiSkn 1<j<i
and and
Oin-l aj'\-o
R(z) < V (PloMe( &-Pa"))
18i ¢ky 1€Kj<i
and and
3;"=0 2:N=1

j
Let Z(H.) denote this quasi equation system to

H,. Here (ai“,oi“) is a subhypothesis where uin
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refers to Pla;") and 2;" determines the

equat ions where this forsula occurs positively.
The occurences of negated forms of these
formulas quarantee the fulfilment of the
criterion of disjunctiuness.

Let T and F denote "true® and "false"
respect ively.

We say that H={a;,d|)...(ay,d,) provides y
for x,if for all geTF(2(H)) hold g(x)=y, where

ye{T,F}. Let Fr(H,i) denote the left fragment
of H, of lenght I, that is (ay,d;).-.(a;,;).

If i is greater or equal to length of H, then
let Fr(H,i)=H. Let "e" denote the empty H i.e.
if length of H is 0.

Let X, :={X(i) | 1<i<n }. He say that H

matches R[X,] on the set MH(H,R[%X. 1) if
H(H,R[X 1)={xeX_ | H provides R(x) for x}; and
H does not match RIX.] on the set f(H,R[X 1)
if fi(H,RIX,1)=(X, " UDEZ(H))) \ M(H,RIX ).

The generation of hypotheses occurs

similarly to the original enumeration method

introduced by Gold (Gold 1967). Informally:

0, He start with the empty hypothesis {or
if we have some knowledge in the form of quasi
equation system with formulas from AO(R), then

we start with this quasi equation system as
hypothesis); ‘

1, He do not change hypothesis if provides
the result correct ly for the next
ovservat ion;

2, If we have no subhypothesis from Hn-l

for the next observation %(n), then we take
the first new index i for which Hoop-(i,2) is
consistent with R[X.] for 2=0 or 2=1 and
attach (i,?) to the end of Ho_1i

3, If some of the subhypothesis of Hn—l
contradict the next observation, then we delete
them while the rest of H, contradicts R[)(n],

and we repeat this procedure until the resulted
hypothesis will be consistent with all of the
observat ions.
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He want that the hypothesis H, be consistent
with the observations at every step i.e. if
g€TS(Z(H,)) then g(x)=R(x) for all x €X,.
Furthermore, we would |ike that the sequence of
the relation sets TS(Z(H,)) converge to the

relation to be recognized.

E(H,i) will denote the set of rejected or
used indices at the i-th step and belong to H.
For every possible hypothesis H and for any i
let C(H,i) be empty at the beginning. This T
infinite matrix will help the backtrack of the

procedure.

0, If we have knowledge in the form
R(z) < P(z)
~R(z) < Y(z)
then let P(0)=(z) and P(1)=Y(z) as we said.
So
e if we do not have knowledge;
Ho'{ (0,1).(1,0) otherwise.

For n21:
1, 1f H(H,_y,R[X 1)= X, then H :=H _; and let
E(Hn,n):=f(Hn_],n—l).

2, If %(n) & UD(Z(H_,)) then H_:=H__,.(a,d)
shere a=min{i€C_130€{0,1} such that X =

=M(H,_;.(i,2), RIX 1)}
shere Cn'H+\E(Hn_1,n-|); and

{1 if Ry=N(H,_y.(a,1),RI%, ]
L 0 otherwise.

In this case let G(Hn,n):if(Hn_,,n-l) v{a} and
let ﬁ(Hn_i,n):-EXHn_i,n-l) v
vl ieN" | iga & Ti(H _;.(i,0),R[%X 1)*0 &

& fi(H_q.(i,1),R[% D=0 }.

3, If %(n)€ H(H _;,R[%X,]) then we cannot tell

shich subhypothesis is to be blaomed. So we
start out to find the wrong subhypothesis,



beginning the search with the 1-st one.
Therefore we prefer to save the subhypotheses
generated earlier. In this way we'll obtain H,

from Hn_,=(a,“",o‘"“)._.(uk“",ok"“). More

precisely:
H;’=Ha,k,4 where

e if fil(a,"",0,"1),RI%,1)=0;
{ (u,“",q"'l) otherwise;

and for 1<igk, _4

- :_{ Hoynet 1F TCH, _p(a"7,2,77 1), R 14

-

=
n,1

n,i

Hy n_].(ai"",oi"") otherwise.
Furthermore
- { 8 o if Hy pee
s (u,"'I} otherwise,
and for 1<igk,
~.:={ Cn,i-‘ If H Hn | 'J
" Cn, i1 U{uin_]} uther-|se.

Here c;,i means the set of those indices which

we reject during the generation of H; up to the

i-th step. Now we attach subhypotheses to end

H;‘ which provide new correct results. Hore

exactlg
-Hn g if t= {ieN | H(Hn iRI% 1)=X}, where

Hn:
H;,o"Hn and for i>0:
H;,l- H;,i_1.(a,a), shere
a := min{ jety ;13 2¢{0,1} such that
fiCHy, -1 -(i,2),R[%;1)=8 and
LG l,ﬂ[x.,,])cn(u -1-GL0),RI% 1) }
shere C, ;:=N \(Cn,i\){xeﬂ 19 k<n
31<Iength(H+ i-1)
such that xeC(Fr(Hn =144 s k)})
and let
1if MCHY g, RO 1DNCH] _y . (a,1),RI% 1)
-{ 0 otherwise o
and let C(Hn fopm=(t Cp, i)V

u{x€eN*l x<a and H(H;'i_'.(x,ﬂ),ﬂ[xn])*ﬁ
and E(H;’i_l-(x,l),ﬂlxn])'ﬂ }
In the end let E(Hn,n):=ﬂ’ \ G, g

4. AN EXANPLE

Let the data presentation X be such that 2 1)=1,2(2)=0,
%(3)=4 and { 4)=3. In this order the results of the test of R are
F,T,F,Tie we obtain R(1)=F, R(0)=T, R(4)=F and R(3)=T.
We have to recognize this relation R. Let us assume that we have
knowledge about a property of R in the form of the following fixed
point equation:

R(x) > x=0 V3y[yx](R(x-y) & R(x+y))

This is an original positive existential fixed point equation
with a bounded guantifier and is a good example to show that the
original fixed point equations often are not informative enough. For
example, it is difficult to decide whether R(S) may be T when
R(6)=F for the above fixed point equation, while truthvalue of
R(3) influences R(2) and R(4) influence R(3) e.t.c. However the
above fixed point equation can be regarded as a universal statement
with a bounded quantifier. Therefore it can be automatically
transformed to the following quasi equation system = reduced by
usual ordering <

R(z) « 2=0
~R(2)« 3x[0¢2x¢z](-R(z-x) & R(z-2x))
This follows the natural way of thinking because this refers to the
argument of R less than z. So all the solutions of = can be generated
as infinite paths of the following tree:

01t 2 3 4 5 6 v 8 8 10...

Abp T —F

FC SF—P

T/g;—rm F/ r-—r—r—r—-rT“

. F/F—F—F<F°;“
Sr—flp et T—F—F—F
F-—F\F F/T—F

5 P

Therefore, one is able to decide whether a hypothesis is oonsistent
with all the observations or not. It can be shown that TS(2) consists
of all such relations which - as paths - are in one of the forms of
the followings: T°°, TNF, (T.F2M)> and (T.F2N)K F°, where

k,n0. We remark that the original fixed point theory can
determine the least fixed point only.

Let us see how our strategy can recognize relation R when
R(2)=13 x(3x=2) for all z (this relation belongs to TS(Z)). Now we
do not deal with the encoding of solutions of auxiliary relations of
the natural generative quasi equations, because it would take the
situation complicated and it is not necessary in this case. For

simplicity’s sske we assume that the enumersting function ¥
enumerates formulas beginning with the following ones:

P(0):= (2=0), P(1):= Ix[0¢2x<2](~R(2-x) & R(z-2x)),
P(2):= (20), P(3):= (2=1 ), P(4).=(21),.

Formulas  P(0) and <P(1) are in our knowledge so
Hy=(0,1).1,0).

Let us denote the formules T 0) and (1) by P and Y,
respectively.
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The first information obtained is R( 1)=F. In this case Hy will
be (0,1).(1,0).(2,0)ie.

R(2) <<

SR(2)(2:0)8~¢ VY
Note TS(2(Hy))={g}, where g(2)e» 2=0.

The next information obtained is R(0)=T. it matches the
hypothesis H , therefore Ho:=H;. The situation is the same in the
case of information R(4)=F, s0 Hz:=H,.

Observation R(3)=T makes a change because Hz does not match

R(3)=T, therefore we have to reject subhypothesis (2,0). Now
Hg:=(0,1).(1,0). Therefore R( 1)=F, R(4)=F and R(3)=T are to be

produced. H3 1:=(0,1).(1,0).(3,0) provides R( 1)=F and R(4)=F,
but it does not provide R(3)=T, although it permits it i.e.=( H;J)
does not define R(3) well. H}'2:=(0,| ).(1,0).(3,0).(4,1) will be
correct for R(3) =T too. Therefore Hg:= H‘;,z ie.

R(2) =YY (1) & Y & ~(z1)

~R(2) € 'PV(2=1)& -
It would be etter if the strategy simplified the right hand side of
the quasi equations e.g. it would write (2>1) instesd of
(x>1)&(2z=1).
So &(Hg) is the following:

R(2)+(2=0)V(2>1)& x[0<2xs2](R(z-X)V-R(2Z-2x))
~R(2)«3x[0¢2x£2](~R(2-x)&R(z-2x))¥(2=1)
It is easy to see that the only solution of Z(H4) is just the relation

to be recognized.

CONCLUSION

We have given an inductive inference method which builds up
the implicit definition of the regularity or of the general rule in
question in the form of natural generative fixed point equation
system with bounded quantifiers. It defines the regularity to be
recognized as the solution of the hypothetical quasi equation system
which can match in time the increasing set of experimental data.The
sequence of hypotheses generated by the developed inductive
inference method will converge on a large class to the rule that is
to be recognized. The so far described procedure can discover each
primitive recursive relation provided the basic functions are
Ackermann functions (cf.( Gergely and Szabd 1986)). Therefore the
proposed inductive inference procedure is sufficient for practical
purposes.Ours is an asymptotic enumeration strategy and therefore
it appears to be better than the original enumeration strategies for
being more stable. It is able to recognize even certain
non-recursive relations in asymptotic sense (cf.(Szabt 1986)).
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