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The concept of a set is not unique in constructive mathematics, for, it depends
on the language f,, 0<o < |, chosen to interpret the concept and hence it varies from
case to case. In loose terms, a constructive set consists only of constructive objects. A
mathematical object of analysis is known as a constructive object when it is
represented as a word from some alphabet. The terms set and property are considered
here to be synonymous. A constructive object is said to be a member of a set if it
exhibits the corresponding property.

Let X, denote a collection of some words from an alphabet A. Let Py, be some
property satisfied by the elements of X,. Then the property Py is said to be potentially
enumerable on X if one could specify another property P, which holds for those and
only those elements of X,. Given an alphabet A, if a variable s ranges over the entire
free monoid A* then s is known as a base variable. On the other hand, restricted
variables are defined as those variables whose admissible values (words) are from a
finite collection of words from A. Now let us consider a one-parameter formula ¢,
whose parameter is an individual base variable. Here, ¢ is simply written as ¢. ¢ is
called an algorithmically verifiable condition (recursive condition), if one can
construct some normal algorithm which would verify the fulfillment of the condition
imposed by ¢. Let ¢ be a formula of the language ., of the type VxB(x) where B(x) is
a normal formula and x is a restricted variable whose admissible values are from
some finite collection, say, X of words from a specific alphabet A. Then one can
construct a normal algorithm N° which transforms every word chosen by x from X
into O if B(x) holds or into O] if B(x) does not hold. Then X is said to be decided by
the algorithm N°€. In other words, given an alphabet A and a property P, one can
construct a normal algorithm N over A which would decide the set X of those
constructive objects from A satisfying the property P. Let us denote for convenience,
this normal algorithm by Nx© is viewed as the preset deciding process. A preset might
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contain more than one identical constructive objects which satisfy the stipulated
property whereas such a repetition is not allowed in the notion of a set. In order to

overcome this difficulty, one can construct a normal algorithm N , = which would
regulate a preset X to contain only unique and nonrepetitive constructive objects, by
operating on every pair of elements of X, say, y and z represented as y*z in the
following manner: ify = z then N,= (y*z)=yandIfy - z,then N, =
1s not sa-definite for y*z and the pair <y, z> remains unaltered. A normal algorithm
N, = is defined as a regular of uniqueness in itself of a preset deciding process

Nx°© if for every y and z from X the following holds: Vyz&Xy = z) N,= L y *

z] = vy - z)—! N,= L y * zJ. Based on certain ideas discussed earlier, we
provide below a technique using which one can construct a normal algorithm of the
type Ny =
By a constructive set we mean the canonically represented verboid of the form
{(Nx¥ O { N,= } from the alphabet A;s={o |}, { O } where, {Nx°} decides the
preset by identifying the verboidal transcriptions of those constructive objects which
satisfy the property P stipulated by a one-parameter formula B(x) and { N, = } is
the corresponding regulator of uniqueness in itself of {Nx°}. Without loss of
generality, we can interpret a set process {Nx®} O { N,= } as {R} O ¢
R, = } so as to generalize the notion of a constructive set as the one which is
decided by a part of constructive system Rx® and R,= . The successful

termination of the set process {Rx°} O R, = } yields the desired set X which is

the string of the form {Xf,} where the term X7, is the ,-dilution of all the unique
objects decided by the process. Let P be a potentially enumerable property (PEP) of a

set X constructed by {Rx°} O { R, = }. Then X is said to be finite if the set

process {Rx°} O { RN,= } terminates. On the other hand, X is said to be

nonfinite if the set process is proved to be nonterminating. X is said to be quasifinite,
if one fails to prove that the set process does not terminate. By the complement of a
set X words from an alphabet A with respect to the entire set of all words from A, we
mean the set X of words from A defined by the condition Pe X =—(PeX) such
that P does not satisfy the corresponding PEP of the set X.

One can define various notions pertaining to sets and function spaces using the
notion of constructive set described in this paper.

[ToHsiTHE MHOXKECTBA HE YHUKAJIBHO B KOHCTPYKTUBHOW MAaTE€MaTUKE, ITOCKOJIBKY
OHO 3aBUCUT OT si3blka S, 0<o. < |, BBIOpAaHHOTO /JIi WHTEPIPETALMH STOTO
IOHATHA, W, CIEAOBATENIbHO, BapbHpyeTCs OT ciay4as K ciydaro. [pyOo rosops,
KOHCTPYKTUBHOE€ MHOXECTBO COCTOMT TOJIBKO M3 KOHCTPYKTHBHBIX OOBEKTOB.
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Maremaruueckuii 0OBEKT aHaiM3a Ha3bIBACTCS KOHCTPYKTUBHBIM, €CIIHM OH
MPEJCTaBIeH B BHJE CIOBa M3 HEKOTOporo ajidaButa. TepMHHBI MHOXXECTBO U
CBOMCTBO paccMaTpuBAIOTCS 37€Chb KaK CHUHOHHMBL. KOHCTPYKTHBHBIM OOBEKT
Ha3bIBAETCSI YWIEHOM MHOXKECTBA, €CJIM OH 00J1aaeT COOTBETCTBYIOIIUM CBOWCTBOM.
[Tycts X, o0o3Hauaer HaOOp HEKOTOphIX cioB u3 andaBura A. I[lycts Py —
HEKOTOPOE CBOWCTBO, KOTOPOMY YIIOBIIETBOPSIOT 3JeMEHTHI X,. Torma cBouctBo Py
Ha3bIBAE€TCS MOTEHLUUAJIBbHO MNEPEYUCIUMBIM Ha Xo, €CIM MOXKHO YyKa3aTb Jpyroe
CBOMCTBO P;, KOTOpOE cripaBeUIMBO JIJISl TEX U TOJIBKO 3TUX 3JIEMEHTOB Xo. YUHUTHIBas
andaBUT A, eciau NEpEeMEHHas S OXBaTbIBA€T BECh CBOOOJHBIM MOHOUA A*, TO S
Ha3bIBaeTcs 0a30BoM nepemeHHou. C apyroil CTOPOHBI, OTPAaHUYECHHbIE IEPEMEHHBIE
OTIPEACIIAIOTCS KaK T€ MEePEMEHHBIE, T0NMyCTUMbIe 3HaYeHUs (CI0Ba) KOTOPHIX B3AThI
U3 KOHeuHoro Habopa ciioB u3 A. Tenepb paccMOTpUM OFHOMAPAMETPUUYECKYIO
dbopMyiy ¢, mTapaMeTpoM KOTOPOH SABJISIETCS OTAENIbHAs 0a30Bas epeMeHHas. 3/1eCh
doL TPOCTO MUIIETCA KaK ¢. ¢ Ha3bIBACTCS aAITOPUTMUYECKU TIPOBEPSEMBIM YCIOBUEM
(PEKypCHUBHBIM YCJIOBHMEM), €CJIM MOXKHO IOCTPOUTh HEKOTOPBIH HOpPMabHbBIN
aJITOPUTM, TIPOBEPSIOIINIA BBITIOJIHEHHUE YCIIOBHs, Hanaraemoro ¢. [Iycts ¢ — popmyna
s3pika S, Thma VxB(x), toe B(x) — HopmanbHas popmyna, a X — orpaHuyYeHHas
NEpEMEHHAs, JOIYCTUMBIE 3HAYEHHUS KOTOPOM B3AThl U3 HEKOTOPOr0 KOHEYHOIO
Habopa, ckaxxeMm, X cJI0B U3 omnpeneiaeHHoro andasura A. Torga MOXXHO MOCTPOUTH
HOPMAaJbHBIN alroput™ N, KOTOpbIH IpeoOpa3yeT KaKJ0€ CIOBO, BHIOPAHHOE X, U3
X B O, ecnu B(x) BeinonneHo, wiu B O| ecniu B(x) He BeinmonHsercsa. Torna roBopAr,
yro X ompenensercs anroputMoMm N€. Jlpyrumu cioBamu, y4uTbiBas aiaBUT A u
CBOMCTBO P, MOXHO MOCTPOUTh HOPMAJIbHBINA alropuT™M N Hajg A, KOTOphIA Oyner
ONpEAeNATh MHOXECTBO X TeX KOHCTPYKTUBHBIX OOBEKTOB U3 A, KOTOpbIE
YIOBIIETBOPSIOT CBOMCTBY P. O003HauMM 11t y100CTBa 3TOT HOPMAJIbHBIA aITOPUTM
yepe3 N*° paccMarpuBaeTcs Kak IPeyCTaHOBIECHHBIN IPOIECC IPUHATUS PEILCHUS.
Habop moxer comepkarh 0osiee OJHOTO OJMHAKOBBIX KOHCTPYKTHBHBIX OOBEKTOB,
YAOBJIETBOPSIOLUIMX OrFOBOPEHHOMY CBOMCTBY, TOIZla Kak B IMOHSITHUM HaOopa Takoe
NOBTOpPEHUE He JomyckaeTcs. YToObl mpeooneTh 3Ty TPYAHOCTh, MOXKHO IMOCTPOUTH

HOPMAaJIbHBIN anroput™ N , = , KOTOPbIA OBl PEryJMpoBall MPEAYCTaHOBKY X Tak,

4TOOBI OHA CoJiepkKaia TOJIHLKO YHUKAJIbHBIC U HEMOBTOPSIONIMECS KOHCTPYKTHUBHbBIC
OOBEKTHI, ONEPUPYS KAXKIOW Mapoil AIeMEHTOB X, CKaXKeM, y U Z, MPEJCTaBICHHBIX

KaK y*z B CIIEJYIOIUM 00pa3oM: eciuy = z,T0 N,= (y*z)=yueciuy #
zZ, T0 N ,y= He ABIAETCSA Sa-ONpPEICNCHHbIM UId y*z U mapa <y, z> OCTaeTcs
Hen3sMeHHOUM. HopManblblid anroput™ N =  OOpenensercss Kak peryisipHbIA

TIOKa3arelib YHUKAILHOCTH 3apaHee 3aaHHOro Pelaroliiero mporecca N*¢, ecin st
moGbIX y U z 13 X BBIIONHSETCS ceaytomee: Vyz& Xy = z) Ny= Ly *z]

= yoy # z) = # L y * 7). OcHoBbIBasick Ha HEKOTOPBIX HJIESIX,
00CyXIaBIIUXCS paHee, HUKE MBI MIPEJIaraeéM TEXHHUKY, C TOMOIIbIO KOTOPOIl MOXKHO
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MIOCTPOUTH HOPMAJIbHBIM aNrOpUT™M THNIA N , =
[Tom KOHCTPYKTHBHBIM MHOXXECTBOM OyldeM TMOHUMaThb KaHOHUYECKH
TIpeacTaBIeHHbIH Bepboun Buma {Nxe} O { N,= } u3 andasura Al5={o |}, {
O 3}, tme {Nxe} ompemenseT npeayCTaHOBKY MyTeM HACHTH()UKAIINN BEPOOUITHBIX
TPAHCKPUIILUUNA T€X KOHCTPYKTHUBHBIX OOBEKTOB, KOTOPHIE YIOBJIETBOPSIOT CBOMCTBY
P, 06yCIIOBICHHOMY OJHOTIApaMeTpHueckoii Gopmyioii B(x), a { N, = } sBusercs
COOTBETCTBYIOIIUM PETYJISTOPOM YHUKaIbHOCTH B cam {Nxe}. be3 mnorepu
OOIIHOCTH MBI MOKEM HHTEPIIPETHpOBaTh mponecc Habopa {Nxe} O { N,= }

kak {Mxe} O R,= , 94T00bI 060OIIUTH MOHATHE KOHCTPYKTHBHOTO MHOXKECTBA
KaKk HaOopa, KOTOpPHIA OMpPENeNseTcsi 4acThbl0 KOHCTPYKTUBHOW CHUCTEMBbI. Rx€ U

R ,= . Yememnoe 3aBepuienue mporecca Habopa {Rxe} O { R,= } maer
xKemaeMbld Habop X, KOTOpHIH mpeacTaBiser coboi cTpoky Buaa {Xf,}, rme TepMHUH

X7 mpencrapiser coboi ,-pa3daBiieHNe BCEX YHUKAIbHBIE OObEKTHI, OTIPE/ICIICHHBIC B
npouecce. [lycte P — norenunansHo TIepETHCIIMOe cBoictBo (PEP) MHOXecTBa X,

noctpoennoe mo {MRxe} O { R, } Torma X Ha3bIBaeTCs KOHEYHBIM, €CIU

npouecc mMHokecTBa {Rxe} O { R, = } szaBepmaerca. C apyroil cTopoHsl, X

Ha3blBaeTCsd OECKOHEYHBIM, €CJIM JI0Ka3aHO, YTO IMPOLIECC MHOXECTBA HE
3aBepliaeTcsa. X Ha3bIBa€TCS KBA3UKOHEUHBIM, €CIM HE YyHaercs A0Ka3aTb, 4TO
3aJlaHHBIA TIpoliecc He 3aBepmaercs. [lom pomomHeHMeM MHOXECTBa X CIIOB U3
andaBuTa A MO OTHOUIEHUIO KO BCEMY MHOXKECTBY BCEX CJIOB U3 A OyJeM MOHHUMAaTh
MHOXeCTBO X cloB u3 A, onpezenennoe yciaosueM Pe X = —(PeX) rakoe, uTo
P He ynosinerBopsier coorBercTByromemMy PEP muoxecrsa X.

MOXHO ONpenenuTh pa3INYHble MOHSTHUS, OTHOCAIIMECS K MHOYKECTBAM H
(GYHKIIMOHAIBHBIM ~ MPOCTPAHCTBAM,  HCIHOJNB3YSd  TOHSITHE  KOHCTPYKTHBHOIO
MHOKECTBA, OIIMCAHHOE B ITOM CTaTheE.
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