5. BunonHeHHoe uccneposaHue 6a3vpyeTCR Ha pa3sUTOM anre6-
PO-rpaMMaTUUYECKOM annapaTe, BKAOYAOWEM NOrvyeckue cpeacTsa w
METanpPasnnNa BHBOAUMOCTM CXEM anropuTMOB W NPOrpaMm, npuHagne -
HAWUX KNACCaM, aCCOUUMPOBAHHLIM C AKTYaNnbHeIMK NpeaMeTHoMn  06-
nactamu. O0cobeHHOCTb anre6po-rpaMMaTUUECKUX CPefcTe npeacTasne-
HUA 3HaHWIA - FapMOHUUYECKOE COUeTaHue AeKNnapaTusHLIX npoueayp -
HbIX M TPAHCPOPMAUMOHHLIX CNEUNPUKAUWM ,@ TaKwe afeKBaTHOCTb AaH-
HbIX CPeACTE KOHuenuuu o6BLEKTHO-OPUEHTUPOBAHHOINO NPOrpaMMupoBa=
HUA .,

Ha 6a3e nonyueHrHbx pe3ynsTaTos pa3paboTaHe HAYKOEMK3A Tex-
HOMOrMA 1 ee uncTpymeHrtapuin KEWC-cuctema MYNbTUNPOUECCUCT, wHa-
weawue npuMeHeHue npu peweHun 3agad ACY, CANP KOHCTPYKTOPCKOM
M TEXHONOrMUECKONU NOArOTOBKYU NPOU3BOACTBA, A3LIKOBLIX NPOUECCO -
POB TPaHCNMPYOWErO U UHTEpPNPEeTUpYywero Tuna.
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FINITARY LAMBDA CLONES
Diskin Z.B., Riga

There are known several algebraic structures aspiring to be
an algebraic counterpart of the A-calculus: A-algebras,combina-
tory models,A-models (here and further we follow,on the whole,
the termirology adopted in [1]). We presént one more such a
structure called a (finitary) A-clone which has some attracti-
ve features from,both,universal algebra and A-calculus points
of view.Namely,for any environment model of the A-calculus,the
range of the valuation mapping is a A-clonme,in fact, a so cal-
led locally finite (1.f.) A-clone. In addition, the very va-
luation mapping is nothing but a homomorphism onto this A-clo-
ne and the corresponding A-theory (of the model) is the kernel
of this homomorphism. Equivalently, if (C, ', k, s) is a A-al-
gebra and X is a countable set of variables, then the polyno -
mial algebra C[X] can be equipped with the structure of a
A-clone and proves the 1.f. A-clone generated by C (not X!)
with certain defining relations.
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At the same time,the class of all A-clones is a variety
of algebras contained in the class of A-models and,besides,the
last one, considered as a category, is equivalent to the full
subcategory of A-clones consisting of 1.f. A-clones.

These nice properties of A-clones are provided by the
peint that variables, A-quantifiers and substitutions are in-
cluded directly into the signature of A-clones. Roughly spea -
king, a A-clone is an abstract clone in the sense of univer-
sal algebra equipped with operations of application and A-quan-
tifications.

DEFINITION 1 (2]. Let L = .98, 4AL),

N [ ] e (x1’31’ 9A1)1<w

of operation symbols where all x, are constants, all s, and '
1

be a signature

are binary and all A; are unary. A (finitary) A-clone is defi-
ned to be an L-algebra W s.t. the following identities hold
for each i,j,k < w with i¥j#k (u,w range over the underlying
set W, v stands for s.(xk,w)):
]
(s) si(xi,w) =w, si(w,xi) =y, sj(w,xi) =X, sj(u,v)=v,
si(u,w1, w2) = si(u,w1),si(u,w2);
(sQ) si(w,xiu) = Aiu, si(v,k.u) = A.si(v,u);

(a) Aiv = Ajsi(xj,v); (B) (Xiw),u = si(u,w).

Here (S) - identities correspond to intuitive understan -
ding of si(u,w) as the result of substituting of u into w for

X (8Q) - identities regulate interaction between substituti-

ons and A-quantification, (a), (B) provide (a),(B) - conversi-
on resp.

Given a Mclone W , for each element w € W we introdu-
ce its dimension set, Aw:={i<w: si(u,w)#w for some u#xi}, and
call w finitary if JAw| < w and closed if Ow=@. Further, we
define Wfin:-{w:IAw|< w} and W¢={w: M=} . Weiq PTOVes a subal~
gebra of w, qm}in’ and W is called locally finite di -
mensional (1.f.) if W= W_ .

DEFINITION 2. An environment domain is defined to be a
pentuple g - (O,V,F, ¢, ¥ ) with D a set, V a set of operati-
ons D* + D,F a set of operations D + D, ¢ a mapping D + F and ¥
a mapping F > D s.t. the following conditions are fulfilled
(we use the symbol A for the ordinary set theoretical (meta)
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lambda abstraction):
(E)) 7w, :=(Ap€D”.pi)€V for all i<w, d:=(ApeD".d)€V for all deD;
(E2) if u,veV then (Ap€D”.v([i/ulp))EV and (Ao€D”. ¢(up) (vp))EV;

(E3) if VEV then, for any fixed i<w,ped”, (AdED.v([i/d]p))EF.

An environment domain is said to be an environment model

if
(E4) o¥f=f for all f€F,

CONSTRUCTION.

(i) With any environment domain & as above there is cor-
related the L-algebra 1"8= (V,wi,si,',xi) with operations

defined according to the items (E1,2,3) of the definition 2.

(ii) With any L-algebra W there is correlated a domain
pentuple aws (D,V,F,9,¥) where D = W,, V is the set of
all operations on D determined by polynomials built from a coun-
table set of variables and elements of D with the operation ',
<lx.r:=lh.1<§wa’,w'u,l’-‘:g { dw: w€W¢}, ‘l‘w:=(hi)~j(xi'xj))'w.

THEOREM 1. If & is an environment model then ’V’e is
a 1.f. A-clone; if W is a A-clone then 8-" is an envi-
ronment model; finally, i,w = 8§ and 'v‘w‘é fin®

THEOREM 2. A A-theory is defined to be a couple (C,T) with
C a set of constants and T a subset of A(C)x A(C) closed under
the ordinary Xi-calculus deducibility. If & = (C,T) is a ) -
theory then 'Wg. = A(C)/T is a 1.f. A-clone; if WP is a
A-clone and u is the homomorphism A(W¢) + WP naturally exten-
ding the identity inclusion w¢ > W, then ‘Tww (Wq’, ker u)
is a A-theory; finally, ‘J’wg q and 'Wq. = 'szin'

CONJECTURE. The variety generated by the class of all 1.f.
A-clones coincides with the class of all A-clomes.

IN PROSPECT. The notion of a finitary A-clome is somewhat
unnatural as finitary .operations acting on closed elements can
not reach elements with infinite dimension sets. In this con -
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text, a more natural structure is a A-clone with infinitary,
(l+§)—ry, applications and infinitary, f-ry, A-quantifiers for
all, finite and countable, sequences icw”. In this way we ob-
tain an algebraic version of an infinitary A-calculus but this

is another story.
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ON CODING OF HEREDITARILY-FINITE SETS, POLYNOMIAL-TIME COMPUTA-
BILITY AND A-EXPRESSIBILITY

Sazonov V.Yu., Leontjev A.V., Pereslavl-Zalessky

This paper is devoted to computability and definability
in terms of bounded (i.e.,A-) set theoretic language (cf. re -
ferences below).

A coding (or numbering; cf. the general theory in [3]) of
the universe of hereditarily-finite sets HF is any surjection
9: Af + HF from the set of all finite strings over some fini-
te alphabet A. Let Pﬁ denote the class of operations F:
HF -+ HF such that F§ = Of for some polynomial-time computab-
le (or shortly, P-) function f: Af+ A*. For any two codings
9: A* + HF, n: B* + HF and P-function f: A* -+ B* the P-redu -
cibility ® = n f is denoted also as 9 S; n or 8 n.
P-equivalence & Zp n means 9 <, nékn S O and implies
Pg-*P . If cardinalities of A and B are Z 2 then any
§: A - HF is P-equxvalent to some fPB + HF (via arbitrary
two-sided P-bijection f:A + B.). Hence, we will usually consi-
der codings over the same A. Any O is called P-coding if (1)
the predicate "HF & Oa) € 9(b)" is P-decidable on any, a,be
€ A* and (2) two P-computable mappings a|+ apseeesdy and ayse..
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