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Absttzct

This paper describes the possibility of science hyperincursive integration by
construction of a formal theory - which becomes a universal language for the sciences
and where it is possible to build their integration process. After this integration any
scientific theory assumes all the data and ideas that can be usefrrl for it from the other
scientific theories. Dubois' incursive algorithm scheme permits a good two by two
integr*ion process of all the sciences but the continous making of new scientific ideas
and data in the outside environment of the integrarion process implies the necessity to
can change it during its execution by opporrune control parameters which represents the
new scientific data and ideas which we can introduce. Thus we have really an
hyperincursive process to integrate the sciences among them.

Keywords: epistemology, formal theory, hyperincursivity, incursiviry. science
integration.

I Introduction

Is it possible to desigrr a global scientific theory? Any science gives and takes
ideas and data from other sciences. Apparently, a partial science hierarchy exists.
Roughly: logics ) mathematics ) physics ) chemistry à biology ) psychology à
ethologic sciences à sociology and applied sciences à history and culture history à
philosophy. Really, science history teaches us that any science has taken ideas and data
from any science: e.g. mathematics and philosophy take ideas and data from logics but
this last one takes also ideas and data by mathematics and philosophy. Thus sciences
form a net that has to be described by anticipatory relations. This anticipatory net may
be used as global theory. To manage it: before, we build a formal theory where any
science can be representend, after, we build a logic on the truth relations between the
sciences with a set of logic operators whose arguments are scientific theories, after, we
define nets and nodes of scientific theories, finally, we give a science hyperincursive
integration algorithm.
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2 A Formal Theory L to Represent Sciences

2.1 Formal Theory Definition

2.1.1 General Definitions

Aformal theory S is defined when the following conditions are satisfied:r

l*) There is a set of symbols which is at most countable and which is the set of the
symbols of ;-. A finite sequence of symbols of S is called expression of 3.

2*) There is^a subset of the expressions of S which is called set of well formed
formula{ (abbreviate with wffs, singular wff). Usually, there is an automatic
procedure to decide if any expression of S is wff.

3*) There is a subset of the wffs of S which is called set of the uioms. S is called
asciomotic iff there is an automatic procedure to decide if a wffof i is axiom.,

4*) There is a {inite set of relations p1, ..., pn, among wffs that are called inference

rules. For every pi there is a sole integer positive i such that for every set of ;
wffs and for every wff cr one can decide if the ; wffs are in relation p; with a. ln

this case a is called direct consequmce of the; wfis by p;.

2.12 Proof Definition

Aprcof m S is a sequence ([lr ...: crp,. of wffs such that for every i, cr,; is axiom or

direct consequence of a suhet ofprcvious wffs.
A tlreersn er b S is the last wfi of one ûr rnore proofs. Such proofs are called

proofs of a.
S is called d"xidable iff there is an artonatic prccedure to decide if any wff of S is

a theorein.
A wff cr of S is called cansquerrce of a set f of wffs of S iff there is a sequence

(!1, ..., o, of such that wfÈ fo everyr, cl; is axiom or direct consequence of a subset of

previors wffs or cr;e f. Such a sequence ctlt ...t a, is called proof (or deduction) of a

froml. Ttæ elements of f are called lryatheser ar præûses of s. R.æd 'û+oo 'The

wffs of the set f æe premiscs of cd', in oûrer words, "The wffs of the set f deduce o". If

I We conrider only stândsnd logic with nm-oonhadiction principle in this work. We think that the hyperincursion
priæiples (sce Sovc) can be appliod to any logic with any fomnlism but we do not prûve this fact in this paper for
space r€asons. However, our convinction is based on drc following achievenrents: Fuschino has proved the
reducibility of Âtzy logics to stândard one (Fuschino 1999); Rutz (1973) and Grap,pone (1995) have proved the
r€&çibility of riariy-valud bgics to srsnderd one; Crrairpone (1988) hæ given a sanslation of MâfiÊ Blanco's bi-
logic in ærms of standard logic; Malaæsta (1982) proved that non-classical logics cannot take a step without a stock
oftautologies belonging to classical one, which are laws ofnon-contradiction. According the author either the set of
laws ofa non-classical logic is a proper zubset ofthe classical one or there is an intersection between the sets oflaws
ofclassical logic and a non classical one, without which the last cannot wotk.
' Aswrc tftLat awell formedformala is a syrnbol which means a given prro,positina in S.

293



l=O, then f|+o iff cr is a theorem. So, we can denote "c! is a theorem" with the
expressions' At+a' and'F+c['.

The concept of consequence has the following properties:

1**; If fCÂ and f!-+cr,then Ât-+u.
2**) fl+cr iff there is such a finite set Â that Âgf and Âr+cr.
3**) If F deduces every wffof a and Âr+a, then fl+cr.

2.1.3 Bi-logic Fomral Theory Definition

A given fonnal theory is bi-logië iff ail its meaning expressions, which are not
operators, are fusions of other its meaning expression, which in turn are not operalors,
and such that its inference schemes imlnde fusions and divisions o1' msrning
expressions which are not operatotr (Matte Blanco's symmetry principtea and
symmetrical-aslmmetrical relationship').

2.2 Definition of of the bi-logic formal ttcory 1

Z.2,|Language of L

L01) o denotes a void or inexisting expression;6
L02) a. b, c, ... denote generic terms;
L03) if c, F, T, ... are terms or term series then S m, m ... are atomic tenns;
L04) if oq 9, T, ... are tegs then (cr), (aÊ), (cÊy), ... are terms;
L05) if o is a term then fo) is a term which is a constanf7
L06) if a, F, y, ... arc terms then (@|p1...) is the term which is the achievement of the

application of fi on F, y, ... where the constant @f is used as functional letteqs
L07) if cr is term then îa and Ja arÊ terms;
L08) If a row contains only o their this expression is sentence;
L09) a, b, c, ... denote generic sentences;e
LlO) if cgp,T,... are sentences or sentence seriesthe.Bm,@,... are atomic sentenc$;
Lll) if u, F, T, ... are terms then {a}, {aÊ}, {opy}, ... ff€ sentences;
L12) if cq F, T, ...are sentences then [cr], [uP], lcpfl, ... are sentences;
Ll3) if o, F, T, ... are sentences then clp, aff, ... are sentences;
Ll4) if a" 9, T, ... are tems then {@[py. .. ] is the sentence which is the achievement of

the application of I on P, T, ... *h"r" the constant @ is useA as predicate;r0

I See Maue Blanco (1988).
a See Matæ Blanco (1975a).
5 See Matte Blanco (1975b).
o s olaies in [, the same firnction ofzero in mathematics.
t Tô d"fine n constant see Mendelson (t964).
8 To define a firnctional lett€f, s€e Mendelson (1964).
e Observe that c, b, c, ... canbe s too (see L08).
t0 To define a predicate see Mendelson (1964).
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Lls)
Ll6)
Lr7)

ifo is sentence then 1a and Ja are sentences:
is sentence
is sentencert

M0l)Call ffiuniversal quantiJier of bin
M02) call ful particular quantifieLof b;
M03) call ffvariabte ,f_I@in_fu and o-

Mt

M03) caflffvariabte of_ffiii_fu and of frtyfu;
Mo4)call î3"op"r7 ffii" ff{iËo '"op" oJ fi^fu;-
M05) call Efr"" in ô if neithei it i. the variable of *tlp or any IE ttot it is in their

r"opes in â and call[lin*eaif it is not free;
M06) call any I whigF is frË in b tinked by ffi in |ftla and tinked by Û ir .fti

M07) call a free for P in c if all its internal terms are free after its substitution to pl in c;
M08) call sentence in prenex normal form a sentence a whose quantifiers are in its start;
M09) '... are generic expression limits;
MlO) call closed sentence a sentence a if there are not free variables in it;
MlI) if or, F, y, ... are expressions then a(py...) is an expression nwhich contains p, T,

Ml2) i fa and p are expressions then o(. . .P.. . ) ,  û(. . .P.. .P.. . ) ,  a(. . .F.. .F.. .F.. . ) ,  . . .  are
expressions which mem that a contains respectively at less I,2,3,... distinct
groups ofoccurrences of p;

Ml3) if d, P and y are expressions then a(...F/f...) is the achievement of the
substitution of p with T in o;

Ml4) if u mrd p are expressions thEn t(...P...) and c(...Ê{...)...) are expressions
which mean that o does respectively not contain F and F(...);

Ml5) rct(...) isfle sent€nce: '? is a s€nt€nce which c@ins ...";
Mlo lidEmeans:

*) a is a scntence in prenex normal form,
**) all the occurrences ofp are linked by a single prticularquantifier,

***1 all the occurrences of P are linked by a single particular qriarffiersr ftee,
tvttZ) ro{|fi means:

*) a is a s€Nrtence in prenex nmal fmtm,
**) *o(E(EEl));''

Ml8)YdEmeansi:
*) r&E

*? all the occurrences of fl in a are linked by a smgle universal quantifier,
**) all the occurrences of! are linked by a single universal quantifier,

2.2-2 Metalangwge of L

It To sempli! exposition of the algorithm for deduction building in n- we do not use the standard definiton of a

panicularquantifierCixM in terms ofuniversal quantifier, i.e.{Vx\-A- Mendelson (1964).
tz l. e-: the sen ence a conloins no atomic sentences which conlain either the term b or or the tettt c.
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****) if o b an expression which is obtained from a bythe following sequential
procedure:

0l# erase all the quantifiers,
02# replace any atomic term which is neither plnor ! with $
03# replace any $ . . .$ with $,
A4# replase any d$e with de,
05# replace any ($) with $,
06# return to 3# till you obtain changes,
O7#rylace any {$} with $,
08# replace any $. . . $ \riû $,
09# replace ar-y JiS with fg,
10# replacc aûy t$l s'iû $,
1 1# return to 08# till you obtain changgs,

and a is not $, then cr is a sentence which is true at most in two of tbese
four cases:

1$ frue {à} and tme {c},
2$ true {â} and false {c},
3$ false {b} and true {c},
4$ false {ô} aûd false {c};'r

Ml9) 0a means: a does not contain two quantifiers with the same variable and any
quantifier links some variable in its scope;

M20) a r+ p means: a deduces p;
M20) u ++ $ means: adeduces $ andviceversa;
M22) c.r+ ([]e p) means: adeduces F by o term wrongftnion;

2.2.3 Axiom of i-

AXOI)s

2-2.4Infqence schemes of n-

rsor)fEtrtEFE'MPP...) <+ r@flfrp...>,
IS02) rb-lû[kl ...a(dUU...) e f!s_.]<dVH ...>;
rs03)

Tto@E
tr@i-r*

ISOa) cflfu{Jhb <+ a('
IS0s) t[a((Jcàc . ..))]l okJbc. . . ))l t a(@blc. ..))1. . . I <+ oll1ouc. . .1y;
rs05) t[a($côc. . .))] t a(@1 bc. . .)\]l a(@bÎ c. . .))1. . . I e+ a(I çabc. . .Sy;

t3 This last property ofcr can easily be verified by standard truth function calculus. E. g., see Malatesta (199?a).

rwwtr"<@E@
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IS07) tt { Joà c.. .}I[atrbc.. .lll{ablc. .. } 1...1 <-r J Iauc...\ ;

and

Is08) tt {1aà c.. .ilïIaî bc. . . } lt {aàîc. .. } l. . .l e 1 gnc. ..y ;
rsæ) aOEk{-Du1 t@ E t J.E|<+-,.U zr t@ E I > * <18<+=+>JE<{d.)g E )
ISl0)a(J.ffi[ e+ a({ffi
ISI l)a(18ÆD e+ a(Sl$
IS I 2) [[îcàc . . .]laî bc.. .lfabl c. . .1. . .) <-+ J [arc. . . ] ;
IS13) [[Jabc. . .]talDc. . .l[abtrc. . .]. . .l <+ Î[alc. . .];
Isla)ffic <+ îtfi1";
Nrs)$[c<+ 1f[1";
IS1Qlz r+ ([] +r a);
Is I 7) [c[ô]cl [a!dlc] <+ VIbdIcl;
IS18)[ <+ ofib;
rS 19) afbcldef ç> a[becpd
IS20) abcfde]f e> abddtulf,
IS2L)atud<+ ùcM
rS22)a ++ [[alJ;
rs23)
rs24)
rs25)

rs21)ifY

rs28)sIlH..
rs2e)û8d...
IsEDc(..#t.
Isll)r(...fr...

(J

H

b>

i f {

I

orlt4â
IS33)aS| <+

225 Ahfeviations of lL'a

AB01)Àtait [c{;tt

11 Wiû z:2. lVe use a polyadic exû.ûrsion of Polish læguagc for standard s€ûûence logic. See lerkasi€wicz (1958)
and Malrtc6$ (1997b). It i$ not cmplac bcca$ô to coû|plcte it is useless for our puÎposes.
15 i/c is 6c negation of c i. e., in stodanrd laguagc, -a-
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AB02) fiu,qq...u,,cln is o;tu

AB03) Âa,ara". . .a,-, a, is [[cr, ] [ot ] Iq1 [q]. . . Iq,-, I [cr"]l ; 
t t

AB04) Éo,ra"q. . .a,, a, is [[cr, ]q%. . . r,-, %l ;' 
t

AB05) Éc îL,urd". . .a,-,cr, is [[o, ]ql ttqlobl. . . ttc,-, lcr,l ;' 
n

A806) Ôura"a". . . a,-, cr, is [cr, qq. . . o,-, [cr,]] ;to

AB07) ëc o"ro"a". . . a,-, q is [cr, [orr]l tqtobll . . . tcr,-, [cl,]l ;''
AB0S) fuqa.. . .a,-, o, is [cr, or,roq . . .a,-rdn7;22

AB09) Êurqa.. . .a*, a, is [[qarcrr. . . %-, %] [[cl, ] tql tql. . . ta,, I [cr,]ll ;t'

ABl0) Êurqa"...a*,4, is [a,];
AB11) ôu,qo.r...a*,% is [cr,];
ABl2) I?a,qo,...u,-,cr, is cr,;

AB13) Ïu,qq...a,-,a, is a,;

ABl4) ia,qq...u,-,cr,is[[cr,[orr][ocr]...[4"-,]taJ]tta,lcqtobl...[cr,

,l[cr,]l[[a,][or,]q...[q_,][cr, ]l...tta,ltocrllor.l...a,.'[a,]ltta,ltocrltql...toc,.
,lo',l1;'o

AB I 5) i, a,qa.. . .a,,q is [[[o,] [q]toql. . . [s,-,] tqll tcr, [q]tql. .. ta,-
,l[a,]l[lcr,]ocrfql...ta,",lt cr,lltla,ltcqloc....[cr,.,lloç]l...tta,ltql[%]...4,.

, Icr,ll [[u, ] toc, I tql. . . ta,-,1 a,lj;'s

tu fara.ra"...a*,o, is polyadic tautolory.

",Ic'"rqo"...un-,cr,ispolyadiclogicsum,i.e.,instandardlanguage,qrvûzvobv...vq,r,rvc[,.
tt Êurarar,,.ur-,ao is Malatesta's converse sequence implication, i. e., in standard languaç,

11. . . 11a,.oq).oq).. .. ).crn-, ).c,. See Malatesta ( I 989a).

s Écc.rurar...a*,cro is Malaæsta's converse chain implication, i. e., in standard languagg (al>ob)^

(q-q)n...n(4,-,-tr,). See Malaæsta ( I 989b).

20 ëara.c.r...ur-,o., is Malatesta's sequence implication,i. e., in standard language, a,dq-(q'(....1cro-, 'ar)...)).

See Malatesta ( 1989c).
2t ë-aro^rq...a-,-,c, is Malatesta's chain implication, i. e., in stândard language, (4,.q)n(or-oj)n...2'(cr-,.crr).

see Malatçsta (1989d).

22 ôo,raro'r...a*ro n is polyadic logic sum of sentence negations i. e., in standard language,

-û.t v-ot2v-d3v. . . v-ûr- I v-û2.

" Êo.rorar...ao-,c, is Malatesta's polyadic equivalence, i. e. is the equivalence of all its arguments. See Malatesta

( I 989e).
'o J c.rqc-r...ar-,ct, is Galens's complele battle, i. e. it is the tnrth of one and only one argument. See Galen, ed-

Kalbfleisch (1896) and Malatesta (1992a).
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F
|  *  te l .u ,a rq . . .d* ran isa ,a . ra . . . .o . , . ,a , ;26

AB I 7) fu ,ar%. . . a,-, a, is cr, oçq . . .u,-rfa,'l;"

AB I S) L a,ora". . .a*, cr" is [[c, [ob]l toçtqll. . . tcr^, [crJ]l;t*
AB 1 9) h.,qar...a*,u, is [cq]orrq . . .t n-ra.o;ze

AB20) lih ura"o". . . u*, cr" is [[[cr,]orrl ttql ql . . . tto^, lcr,l I ;to
AB2 I ) *cqoçq. . . a,-,u, is tcr,ltoqltoql. . . 1a*,1 [uJ ;3 t

AB22) ôarqa"...a*,4, is [];32

2.2.6 Calcl.lJus of the Simplest Sentence which Deduces a Givsn Seûence z of rr.-

Let <<o> be the simplest sent€nce which deduces a given z inn-. To calculate it33
stç 01: \ilrite z;

step 02: let v be the top row (z in this case); if r=r(Ocr,orrq...o*,ct" ) thm wdte AB22

at rigbt of v and write v(Oorqob. . .s"-,o,/[]) on u; go to the start of this step till

çfianges happen;

step 03: let v be the top tow; if rv(.tur%.at...a*rd,) then write AB2l atright of u md

wfte v(*s,tq%-.-a*,uJLa,ltqltql...tcr*,1[c,]) on v; go to the start of this

step till changes happen;

- e.æiotry, icr,cqorr...ç,c, is Ctelllns' incomplae battle,i. e. it is the truth of at most otre 'rgrInÊnt. S€e GÊllius,

rec. Mæshall (1968).

* Êo'rorq...o*,oçispotyadiclogisproôrct i.e.,instrrdsd laquagg ar^{tz^ob^.../loÇ..r^[lr.

t' lo.rqq...a*,oç isncgaticrn of Malæsta'c sqaenæ inpltcûion, i. e., in csrdæd ldtguaF, q^ob^q^-..^ôç-

tA{o'

tt Lorq9r...o*ro, is aegæion of Malaæ*a's c'hain imptication, i. e., in *ædard hgt!ryç,

(o, a-q)v(oga-trr)v...v(cr-, n-oç).

t frorqgr..n*,oç is negUim of Msltcsea's comterse scqærrce irnpliqati@t, i. e., in dard t""F"ge,

Ol ̂ -Otz^-Ch^... ̂ --(tFt ̂ --01r.

to fharo.rq...a*,cr, is negation of tvlalatesta's

(ct,"oç)n(q'q)a...,r(c^,=n ).

3r -fa,qq...q*,c, is polyadic logic product

--q ^-{t2^-ob^... ^-4Èt ^-{lr.

u ôarqar...a*,c, is polyadic contradiction.
33 Observe tlrat a is theorern (coirradiction) in JL iff <<a> is o ( [] ); l€t contradictions be wrong temr fusions (c.olrsider

the hisûoric developnænt: set iagenuous coucept r+ all class antinomy r+ division ofthe set ingeiruous coltcçt in sct

class and non-set class coocepts), thus the steps 33, ..., 47 correct in <o> the contradictions ofa.

canverse chain inplicotion, i. e., in staodard tægaage,

of sentcnce negations i. e., in standard hnguage,
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step 04: let v be the top row; if rv(Iiîdrohob...o,-ro") then write AB20 at right ofv and

wirtevltto,pzat...a,d/ttta,loqltloElql...ttcr,,l%ll) on v; go to the start of

this step till changes happen;

step 05: let u be the top row; if r:u(,ilfur%%...t -ro,) then write AB19 at right of u and

write {,ilfu,qo"...a,-,aJ[a,]%%...cr,-,c,) on v; go to the start of this step till
changes happen;

step 06: let v be the top row; if v-v(Lorobd:. . .û*ra,) then write AB 18 at right of v and

write v(.tcqezut...a,-,alttcr,toLrlltobtoqll...tcr,-,tcr,lll) on v; go to the start of
this step till changes happen;

step 07: let v be the top row; if r=v(lcl r%,ut...un-ra,) then write ABl T at right of u and

wnte vli,c.rara.r-.-u,-run/o'ro.er...a,-rfo.]) on v; go to the start of this step till
changes happen;

step 08: le{ v be Ére top row; if ru(.*a tuilq....t*to.n) then write A816 at right of u and

wAte vtÊa,qo....a*,a/ar%l%...&*rtn) on lT go to the start of this step till
changes happen;

step09: letybethetoprow;i f  r , -( iorob(L.. .o,-rcr) thenwri teABl5atr igbtof vand

write v(Jo,,o.ar...%-,c,/[[[cr,][ot ]tql...tcr"-,1lct ]lta,[q]iql...[4,,-,][
o"ll[[cr,]oc,toql...[a"_, ]ta,llttc,ltcqlq...[cr,,][q]l...tla,llcql[%]...ct,-,I
cr,llt[o,][ot][ob]...[cr,,]u,ll) on v: go to the start ofthis step till changes
happen;

step l0: let v be the top row; if w'v(ia$zlut...d,-toç) then write ABl4 at right of v and

write {Ja,oror...a*,al [[o,[q][q]...t4,-,lta"lltlo,loq[0c.,]...[ct^
,l lcr"l l [[u,][e]q...[oç_,][ cr,]I...[[u,][q][q]...q-,[s"]ltta,ltqltql...[q,]
a"ll) on v; go to the start ofthis step till changes happen;

step ll: let v be the top row; if r:{trobob.. .d,-re,) then write ABl3 at right of l and

write vdqor, q...a,-,uja,) on 4 go to the start of this step till changes happen;

step 12: let v be the top row; if wflHar&zdt...do-rdn) then write ABl2 at right of r and

wnrc v1Êarqq...a,-ru/a,) on r; go to the start of this step till changes
happen;

step 13: let v be the top row; if r:ddo r%l&2. ..Q,.td,) then write AB I I at rigbt of I and

wfrte v(êarqa.r...a,-,aflu,l) on u; go to the start of this step till changes
happen;
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step 14: let v be the top row; if rv(Far%%...û,-,%) then write ABl0 at right of u and

write v(Éo,qa3...a*tal\c',,l) on v; go to the start of this step till changes
happen;

step 15: let v be the top row; if lr'v(Êa,uro.r...%-r%) then write AB09 at right of v and

write r(Ea,oq ar. . . a, rdJ [[orobob. . . d,-, cr,] [[o, ][q] tql. . . [q-, ] [q]ll) on u; go to
the start of this step till changes happen;

step 16: let v be the top row; if r-r(do ttz&t...d,-r&,) then write AB08 at right of v and

write u(dcr,,ot, a"...u,,aJfur&ztt...d, r&,]) on v; go to the start of this step till
changes happen;

step 17: let v be the top row; if r={Ôo,obob...o,-ru,) then write AB07 at right of v and

write u(êu,srtt...a*,a/Ia,toqlltobtotll...ta"-,ta,ll) on u; go to the start of
this step till chânges happen;

step 18: let v be the top row; if r{ibr0b(L...o^ro,) then write A806 at right of u and

wriæ u(ôcqorr%...cr"-,u/[ar%%...%-,[%]]) on v; go to the start of this step till
changes happen;

step 20: let v be the top roq if rdéo,(Lob...o,-,%) then write AB05 at right of v and

write {Àqic.;t"t...a*ra/I[u,lqlttotloql...ttcr,-,lcr,l) on u; go to the start of
this step till changes happen;

stç 2l : let v be the top row:. if rv(Ba&zay . .u,-ra,) then write AB04 at right of u and

wriæ {Éo,oE%...il,-,a/l[cr,lob0b...o,-,%]) on v; go to the start of this stç till
changes h4peq

step 22: let v be dre top row; if r-u(lc tqq- . .crn-tu"n) then write AB03 at right of u and

wriæ {,lqq0b...e.,alllAllqltqllql...[a*,][c,]l) on v; go to the start of
this step till changes happen;

step 23: let v be the top row; if rl-l( /oq%%...0Ç..r%) then wriæ ABA2 ûright of v and
. n

wrttedYarura..-.a*raJù onv; go to the start of this step till changes happen;

step24: let v be ûe top row; if r={Nct) then wriæ AB01 at right of v and wriL
(/Vo/[ct]) on v; go to the start of this step till changes happen;
let v be the to,p row; if r=r[&@}) then wdte IS33 at right of r and

"C&@1"s[) 
on r; go to the startif this step till chmges happen;

let v be the top row; if t-l(|&@}) then write IS32 at right of v and
qtfu@,ta@) on v; go to the start of this step till changes happen;
tet rbe ttre 1ep roy; if r{a(...@ ...|@<atn)...)) then write IS31 at right of u
and write *<...0...>Bfu<d/b)...)/a(...8..>k<*>...)) on u; go to the start
of this step till changes happen;

step 25:

stç 26:

step 27:

write

write
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step 28: let y be the top row; if r-u(a( E ru,&( d/b>...>> the write IS30 at right of r
and wrire v(a(...B...\MW@/bt...)la(..8.fu<O...)) on r; go to the start
of this step till changes happen;

step29: let vbe the top row; if t:r(tt...lEtàGD...l) the write IS29 at right of v and
wriæ v(ût...tfitf<E...ttÛffi ôQ[...1) on v; go to the start of this step till
changes happen;

step 30: let y be the top row; if l-v($t...IHIôft}...1) then wriæ IS28 at rigbt of v aad
write u($[...!ffr@}...y$fffi.. r@|...]) on v; go to the start of this step till
changes happen;

step 3 I : if the steps 29 or 3O have added rows in 6eir last execution rctum to step 29;
step 32: if I is free - ôGh then write lS23 atright of v aod write (ô@[/fEô@}) on q

go to the start of this
step 33: let y be the top row

hapeen, frnally store the top row as ly;

4...>) *o Y{p and 'fffiand Yfif and
then write IS27 at right of v and write

..)) and uff and u{[landu4Fland
then write 1326 at right of v and write

step 34: let v be the top mw; if

J-{p and ... in
v<W<W...>nt

rff i and ... in
'<fuW..rtt

UÆE and ... in
l . # . - . _

v(fu(lhvffi...)tll

l) on v; go to the start of this step till changes happen;

step 35: let v be the top row; if ...)) and UdE""a UMr"aU{pand
then wriæ IS25 at risht of v and
.>tto<WWW. . .\to(W@. . )1 . . . l

) on v; go to the start of this step gl changes happen;
let y be the top row; if v=v(W) then write lS24 at right of r and
,<furyfu> on y; go to the start of this step till changes happen;
let y be the top row; if rv(ffi(ô)) then write IS23 at right of y and write
v(ffi(b)/a(à)) on v; go to the start of this step till changes happen;

step 38: let v be the top row; if r([[a]l) then write lS22 at right of v and write
([[c]l/c) on v; go to the start of this step till changes happen;

step 39: let v be the top row; if v,(abcbd) then write IS21 at right of y and write
v(abcbd/abcdl on v; go to the start ofthis step till changes happen;

step 40: let v be the top row; if wv(,abcfdbelf ) then write IS20 at right of v and write
v(abcfdbe]flabcfdelf] on y; go to the start ofthis step till changes happen;

step 4l: let v be the top row; if rv(afbecldef ) then write ISl9 at right of v and write
v(albecldefla[bc]def) on y; go to the start ofthis step till changes happan;

step 42: if the steps 39 or 40 have added rows in their last execution retum to step 39;
step43: let y be the top row; if v:v(allb) then write ISIS at right of y and write

v(c[]ô/[) on y; go to the start of this step till changes happen;
step 44: if the steps 38 or 39 or 40 or 4l or 42 or 43 have added rows in their last

execution return to step 38;

write

writestep 36:

step 37:

. .>tt"(WW@. . .>tt"(WW@. . . )1. . . 1
) on r,; go to the start ofthis step till changes happen;
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step 45:

step 46:
step 47:

let v be the top row; if r^lïa[bdlc]; then write ISIT at right of v and

lalblcllafuflcl on 4 go to the start ofthis step till changes happen;
if the step 45 has added rows in its last execution return to step 38;
let v be the top row; if u is not [] then end the algorithm otherwise write 1516 at
right of u and write 1w (see step 3l) on u;

step 48: let v be the top row; if r:vfltrk); then write IS15 at right of v and write
t<IfuffiÎu); go to the start of this step till changes happen;

step 49: let v be the top row; if r*v(11@); then write IS14 at right of v and write

Xlnf&iffila); go to the start of this step till changes happen;
step 50: if the steps 48 or 49 have added rows in their last execution return to step 48;
s tep51:  le tvbethe topro%i f  v :v (1 fabc . . . l ) ; thenwr i te ls l3a t r igh to f  vandwr i te

v111at"...1t1[trabc...][alhc...][ablc...]...1); go to the start of this step till
changes happen;

step 52: let v be the top row; if rv(I[abc...]); then write ISl2 at right of v and write
ull1aæ...1{[1aôc...][a1bc...)[ab1c...] ..1); eo to the start of this step til l
changes happen;

step 53: if the steps 50 or 5 I have added rows in their last execution retum to step 50;
step54: let v be the top row; if r-v(1ffi; then write ISll at right of v and write

o(18&; go to the start of this step till changes happen;
step55: let v be the top row; if r-v(J,ffi$; then write ISl0 at right of v and write

r-(JED); go to the start of this step till changes happen;
step 56: tet v be the top row; if r-u(ffi{$>i8+=+1ffi); then writÊ IS09 at rigbt of u

and write XlR++>zît@|1EtJE<+=+yJ{@Et>; go to ttre start of this step
till chmges happen;

step 57: let v be the top row; if r-v(1{abc...}); then write IS08 at right of v and write
v|I1aUcy4111obc...)lt{aîàc...}lt{aàîc...}1...1); go to the start of this sæp
till changes happan;

step 58: let v be dre top row; if rv(J{abc...}); then write IS07 at right of v and wriæ
v|I1aOc7471labc...ll[{altc...1111otJr...}]...1); go to the start of this step
till changes happen;

step59: letvbethetoprow;ifr-u(a$@nc...)));thenwritels06at,?iglrtofvmdwrite
v@(î@bc...))rlta(|abc...))lla(aTbc...))lt o((aàîr...))1...1); go to the start
ofthis stç till changes happen;

step60: letrbethetoprow;ifr-(a&@bc...)\);thenwritels05atrightofrandwrite
v@(I@bc...))r[a((abc...\)]la(a{bc...))lt a((oôJ'...))1...1); go to the start
ofthis step till changes happen;

step 61: let y be the top row; if wn@$@r1fiI@I@)); then writ€ IS04 at right of u
and write v1a11@fiPJ@J@;-;ta11tr@t go to the start of this step till
changes happen;

write

step 62: let v be the top row; if r:u(a$W.L@); then write IS03 at right of v and
write
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'<"<TWr@n"<WEJ@@n"(WEt@ûtt
o(k!".,.!EJh!e_.J_gû1...1); eo to the start of this step till changes happen;

step 63: let v be the top row; if ...)); then write IS02 at right of y and
...a{WV1...)); go to the start of this stepwfrte vlfâbîh@E

till changes happen;
step 64: let v be the top row; if -u<ïW@E . >X then write tS0l at right of v

and write ,{W@E )4trffifi "@8...)); eo to the start of this
step till changes happerU

step 65: return to step 33.

3 Scientific Theories and Their Logic iE t

A-ny sciersific theory can be represented in i, by the logical product of the
representatirons in L of its sirgle affirmatious or equations.3a Thus any scientific theory is
fully a santence ir L.

Any scie,rtific thecry has a potency which is either its event prevision power or its
tænical problem solving power. To define the logical relations aûrong potencies of
sentmces of ï" when ihey rcpresent scientific theories observe thât the consideration of
their simplest premises increases the effïciency and the elegance of the represented
theories. Furthermore it conserves their potencies. Thus, for every sentence c, we use
always <<a>> in its place when a represents a scientific ft*ry; also, as a tautology gives
no information,'5 it has no potency, thus <[<<<arx<[<<an]>>]u which represents a tautologlr
in [-o has no potency and so we can put that <[<<o]> is a theory which has exactly the
potency that a has not and, in general, that <<<<a>wb>x<c>>...>> is a theory which has
exactly the potencies of all the theories a, b, c, ... .36 Thus we can define the following
connectives in L which represents the logical relæions among the potencies of their
arguments when they represent scientific theories:

INOI) Ncr is <[<o>]>;

IN02) I/a,oqo(3...([,-rc[" is s;

IN03) la, o6oq. . . r,_ r d, is <[Ncr,Not Noq,lt{oq. . .fc,_,ffa,] r;

IN04) Ba, q o"3. . . an_ta n is lqNqNq. . .Ncr,_,Na,;

IN05) É a, q &t. . . d*tan is,rÊara$qo". . . Éo,-,o,r;

IN06) Ca, q as. . . a,_ra, is An[qNqNq. . .Na,_, oÇ ;

IN07) êcr,orrob. . . û*ro, ru nêo"rqôarq. . . éo,-, oço;

lo The equations are represented in lL by rcpresentation ofopportune mathernatical formal theories.
" See Wittgerslein (1921).
" The contradiction <<<zrx<[<<o>]>> has the pote,ncies of all the theories, of the opposiæ theories too. Thsefore it is
corpletely useless because it has coûtradictory prevision of events and contradictory solutions of technical
problems.
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IN0s) do,oqob.. .s*ro, is .,iNcr,,nforrNq. . -Ncr"-,Ncr";

IN09) Éa,ar%. . .o,-r% is Édarorroq . . .a*ro-oÂo,rar(L. . . o,-ro,i

INIO) Éqobob...G*ro, is No,;

INI 1 ) tir,o" c,3.. .o-Èto.'nis Ncr,;

INl2) Éa,q(L...û*r0, is <0,>i

IN I 3) fa,oqorr. . .0*r0, is <<cr,,r>;
rNl4)

&,%q...o*,u, is.driNu r%9 ..'s*ra,icqNoqq.'.u"- ,a*ÂuruS'to"...oorrl,.--Àa",
c^rr."...N a*ruy'ro,r%9*r...cr',-,|foç;

rNl5)
iror,oço,r...cr* ,a,is frÀura.ro"...c,,-,cr,fNc' %s.'-'u*ru,ÂqNobob.-.cr^ ,o'slo.ro.;tl
(L...o^r s,...Âurq1%...Na*rarâa'qq...c*,dcr,;

IN I 6) f,fl, ot ob. . . û,-r (4 is <<<crr x<otrrx<oqD. . . (c['È r )x(o,,D;

INlf Ïc,orrq.. -d*ro, is Écr,qq. . .cr*,Ncr";

IN1 8) Lc,orr%.. .%-r% is fléa,orrq...o*r(41

INI 9) Éa,cq(L.. .o-rs, is -fua,qoq . ".ants,,:

t{ZQ flI c.ra"q. . . cr-, a, is N h ara.ra.. . .u. ota'o;

IN2 1 ) *n,or(L. . . o,-r û, is liNa,NorrNq. - . Ncr^,Nc,;

hi{2\ fu.rar%...e*,% is [J;

4 Scientific Theory Nets end Nodes in r

fot ,firtl...q, ,*or-..O,be scdences at {/ill which contain onty atomic sentences

and some of the following connectives: N, f1Â, Ê, É", t, Ô' ô, É, Ê, é, fI, i, i'.i' i(, L

L,fr,ï4,*ô.
I*t 6,0"r...a,...a, be a s€ntence in n which is obtained from iirct,-..Cl,-..4, by the

following algorithm:

stcp 01: let  Û4,. . .q. . .oç be fur. . .o, . . .%;

step 02: for every@-lwhich contains either tetms, which cr, contains, or terms, which

q does not contain, erase these later ones in the occurrences of Frcf in

fo,...d,...% if such occurrences exist;
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step 03: for every W@ where a, b, c, ...are not contained in cr,, replace all its

occluïences in'fta,...c1,...an, if they exist, with a symbol among Ek+--D,
E(+-+), Ekf+), ... which has not been used before;

step 04: Given the four sentences:

{t 'fto,.,.q...cr, is tnre andftg) is true,

$' Ûa,...q...cr, is true anaft'1:ç; is false,

{: *cr,...cr,...û, is false and E<+==+l is true,

{' Ûq...q...4, is false andft'{:'}) is false,

wtrere ftg4; occurs in ,fta,...q.. .u,, it iffior r*Jirffifi{ aen

replace E<++'> in.i'a,...cr,...c, with [U], otherwise lf iaffirru{.u${ or

ÊJtW,ttUSWrnqhen replace R++> in *t,...cr,...a, with [f,
step 05: let ô,q...4,...a" be *o,....q...o,.

Observe that a, and ô,4,...q...4" have at less the same atomic ttms, i. e.

ô,o,...q...o, isthetransformationofqbyicinteractimwitftcrlr ...r du -..,0ç bVô.

Given a sentence fu,...o,...%, let its node tlfu be such ar operalor that if it

receives the r inputs F,, ..., Fu ..., F,, then it restores the n outputs O,Ê,...F,...P,, ...,

ô8, . . .P, . . .P, '  . . . ,  ôoÊ, . . .F , . . .0 , .
Given a dyadic node #ri# with inputs ap &2, whose oræuts are obviously O,a,ûr,

Qqq: denote this one by a, @, c,s, call d, left input and q upper

@, cr,cr,

input, also, call (D,ct,% right output and rbrurc4,. lower output. Given

and F, , if the right ouçut of the former is

@, a,g,

the left input of the later, i. e. if O,o,% is F,, then we write
cx,

and, if the lower output of the fonner is the upper

I  c,at V, Ê'Ê,
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input of the later, i. e. if ôrorqis p, we can write Both last

abbreviations permit us to define a net to manage theory. In fact if vl, ..., vl, v?, .-.,Yl,

. . . ,vT, . . . ,v laredyadicnodesintanda,. . .cr, ,  F,. . .Ê.,T.. .T"andô,. . .ô.aretheoriesin

left ouçuts T...% and lower outputs ô,...ô..
Observe that this net is not an n-ûic node because whereas any node ouQut is

built from all the node inputs, in our net: y, is only built by c[, Fr, ..., Ê. but not by s,

. . . ,dn l1 r ison lybu i l tbyob,F , , . . . ,B .bu tno tbyc \ ,01 , . - - 'g - , ;andsoon.Tomakeour
nEt a node we must use Dubois' incursive algorithm scheme,'' i. e., we must repeat the
calculus of y1, ..., ],, ô1, ..., ô. and after replace every time respectively any c4 and F,
with their corresponding calculated T and ô, until 1,, ...,Tn, ô,, ..., ô. do not change

more. Let I U" tt 
" 

application of Dubois' incursive algorithm scheme to n€t a" Thus El
is always a node. To simpliff the calculus, if u is a sentence (sentence cohrnn) then let

[f U. * idmtical nodewhere a(any sentence of o)is togeûter input and output.
As all the comectives can be built by Sheffer's connective (i. e. ttre negation of a

logic product),38 so allthenodes canbehrih byasingledyadicnode: let ltbl bethenode
whoseouputsare the

negations of the outputs of S rct fff be the node

wbere d,r, ..., tn

are the outputs of [N and Fr, ..., p. are the outputs of S rct ffi Ue f'U$@: nffi it
exactly the dyadic single node which can define any node because it corresponds to
Sheffer's connective.

Thus, we can build a node algebra in L which is isomorphic to sentence logic:

17 See Dubois and Resconi (1992).
rt See Sheffer (1913).
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tr{01) NEI is defined before;

rN02)

rN03)

rN04)

rNOs)

rNO6)

IN07)

rNos)
rN0e)
rNl0)

rNll)

rNl2)

rN13)

rN14)

rNl5)

rNl6)

rNrT)
rN18)

FM

..ffiiso;
is l. ' lnr... " n-1 times... i i i

[q,.EI'

'EE mlÂm

i'Â$v@nr$r n
is  K.. .n-2 t imes.. . . i i

n
.J

L.I

"n

1*Em
n r re) rçEEEl...Fl,F,l i.
rN20)

rN2l)

rN22)

finF;m F,lEli.
$fitr ffi is f"or'lcql{oJ{q...ITcr"-,l ia,;
ôF,ffi...ffi'.n'

5 Science Hyperincursive Integration in L

Let ô,, ..., 4 be the available scientific data which are translated as fonnalised

sentence columns and let T1, ..., tn be the current scientific theories which are also
transtated as formalised sentence columns. Their incursive integration in n is obviously

ÉE EE...E oo the identical nodes E[ . ., E[ E[ , El ot the previous

i'Âx[ftv$,r@
isK...z-2 times.

rÂri[$rp[i$

ls

is

is

is

i s D A I l
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considerations. After this integration we should have the best possible interpretation of
ôq, ...o ô" and the best possible formulation of T,, ..., t .

But the continuous production of new scientific data and new scientific ideas
implies a continuous modification of our science integration process from the outside
environment. If we interpret the new data and ideas as parameter modification then it is
clear that to integrate sciences an incursive process is not sufficient but an hlpercursive
process is o""".Jry.-'n tr, =EEf,Elu" o" updating otfilin tE uyffi 1..*-l
has the following execution:

step 01: calculate completely the incunive process ml;
step 02: if there is an updating El "Slthen 

calculate completely
step 03:
step 04:

replace rffli"mlwiththe correspondingoutputof 1il6Fl;
if changes bave haprpened in last loop retum to step 01 otherwise end.

Finalty, ifô', --., ô,are the formalised available scientific dat4 vô,, ..., vô" are
æ+cctive ûpdaling of ô1, .,., ô, also, 1'1, ..., t, are the formalised current scientific
theories md vt,o ,...,?T,æ respective updating of t,, ..., t, then their best integration
,inL is:

3EE.FsS;Et mkE ffi E

e To dcfine incursi'ræ ard hpcrincursive process€s Dubois writ€: 'The rccursion consists of the conçutation of the
fmrc rtrhc of tte rriable lrctor X(t+l) at time t+ I fiom thr valus of these vciables at prescnt urdlor past times, t,
+1ÈZ ... by r æniæ âoim: X(t+l) = /(X(tL X(ell..- p) *ùae p is a comeod pnraræær ræctor. So, the
ffr fhar5ts d*aùæ & furc, thc Frseût being thÊ ssparsion line between the past æd ûe futre. ... Starting
'a elkltr eæE thc cæcept of fracal mdincs ums pmopacd in which conrposition rutes v/ùcre propagated
dotg 1És in the nachinc Aame. The comFrtrticn is based on wùat I calld 'INclusiræ ToCLJRSION', i. e.
INCLIRSION ... An iacrlnivc relation is defined by: X(t+l) = /(..., X(t+l), X(t), X(t-l), ..., p) wtrich consists in
tbc coqutation of the values of tlre vec.tor X(t+l) at tirne t+l from the values X(t-i) at ûme t-i, i = 12,... as a
finstion of a cmrnand vector p. This incursive relation is not trivial because future values of the variôle vector at
tiæ d.ps t+1, t+2,... m$t be knosn ûo ctm!rute tùerr at the time step t+1. ... In a similar way to that in rÀich we
definc hyper rccursion when each recursive stf,p gcnerat€s nnrltiple solutions, I define IIYPERINCURSION. ... I
have dÊcid€d to do this for three reasons. First, in relativity theory space and tirne are considsred as a four-vector
whrc tine plays a role similar to spce. If time t is replaced by space s in the above definition of iocursion, we
ohain X(srl) = /(..., X(s+l), X(s), X(s-l), ..., p) ard nobody is asto'nishcd - a laplacean opfirtor looks like this.
Seoond, in conrol tbeory, the enginoers contol engineering systems by defining goals in the future to compute their
Fres€nt stat€, similarly to our hunan anticipative behaviour. ... Thir4 I wanted to try to do a generalisation ofthe
rpcursive and sequential Turing rnachine in looking at space-tirnÊ cellular autonsta uihcre the order in which the
conputations are nnde is taken into account with an inclusive recursbn'. See Dubois (197).

lrve can easily generati* *ffif,I"Il_1"ÆEl .EEI-"q-q"]by consecurive
repetition ofstep 02 for every couple Ft H and, after, by consecutive repetition of step

03 for every corryl" El E The remainingîgorithm is equal.

. .0q . . .0 , . .
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Conclusions

The presented paper is only a first attempt to obtain an automatic exchange of ideas
and data among sciences which often have no contact among them.
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