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Abstract

This article is a continuation of the works devoted to the actual problem of the development of the
theoretical basis of the table databases. The question of the relationship between table algebra of infinite
tables and multiset table algebra is considered. The question arises, is whether table algebra of infinite
tables a subalgebra of multiset table algebra. This paper is devoted to this issue. Applying the theorem-
plural and logical-algebraic methods found that this is not the case. The table algebra of infinite tables
does not form subalgebra of multiset table algebra, since it is not closed in relation to some signature
operations of multiset table algebra. These operations are determined.

AHoTanisg

Hana poboma € npoooexcenuAM pobim, NPUCAYEHUX aKMYanvuiti npobnemi po3pooKu
meopemuunoi OcHO8U madauyHux 643 Oanux, 6 AKOCMi AKOI 6UCmMynarome mabauuni anicedpu.
Hocnioxcyemveca numanna npo me, uu € mabauuna aneedpa HecKiHueHHUX mabauyb nioaneedporo
MYTbMUMHONCUHHOT mabauyHol aneebpu. 3acmocosyrouu meopemuKko-MHONCUHHI ma JI02iKo-aneeopaiuni
Memoou, 6CMAHOBNIEHO, WO mMabIUYHA aneebpa HecKiHYeHHUX mabiuyb He YMEOopre nidaneedpy
MYTOMUMHONCUHHOT MabauuHoi aneebpu, 60 He € 3AMKHEHOI BIOHOCHO OesAKUX Onepayitl cueHamypu
MYTbMUMHONCUHHOT mabauyHol aneebpu. Y pobomi ecmanosieHo, wo ye 3a onepayii.

Introduction

This article is a continuation of the works devoted to the actual problem of the
development of the theoretical basis of the table databases. The purpose of this work is to
determine is whether table algebra of infinite tables a subalgebra of multiset table algebra.

Table algebra of infinite

Table algebra of infinite tables generalizes table algebra which was suggested by
Redko V., Brona J., Buy D., Poliakov S. in monograph [1]. First of all any set of tuples, in
particular infinite, is understand under relation, because, as a rule, mathematical statements
about standard properties of specification of relation operations remain true for infinite
relations. Secondly every table correlated to a certain scheme. A table is pair, where the first
component is an arbitrary set and the second component is a scheme of the table.

Let A be the set of attributes and D be the universal domain. Under the table algebra of

infinite tables is understood algebra <T,Qp,s>, where T is the set of all tables,
Qp = ={Ur.Ng \r: 0 0 T s ®© 1+212’Rt§,R!~R} is a signature, peP,feZE,

X,R,R,R, € A, P,E are the sets of parameters.

An arbitrary finite set of attributes R < A is called scheme. The tuple of scheme R is the

nominal set on pair R, D . The projection of this nominal set for the first component is equal to
R.

A table of scheme R (R < A) is pair <t,R>, where t is a set (in particular infinite) of
tuples of fixed scheme R . The operations of signature Q, - are defined in [2].
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Multiset table algebra
Multiset table algebra is multisets analog of the table algebra. In this case, the concept of
the table is specified, using concept of the multisets (or bags).

Under multiset table algebra is understood algebra <‘P,QP’E> , Where ¥ is the set of all

tables, Q- Z{Uf.]R’ﬂf{.R’\:[R’GP'R’”X'R’R®R Rt o, ~r Y RA mca IS a signature, P, = are
11122

the sets of parameters. The operations of signature Q, - are defined in [2, 3].

The table is pair <1//, R) , Where the first component  is an arbitrary multiset, basis of

which O(y) is the set of tuples of the same scheme and the second component R is a scheme
of the table. A certain scheme is also ascribed to every table and table can be infinite.

About relationship between table algebra of infinite tables and multiset table
algebra

1-multisets are multisets whose range of values is the empty set or single-element set {1}.
These multisets are the analogues of ordinary sets. Considering this fact the question arises, is
whether table algebra of infinite tables a subalgebra of multiset table algebra. This paper is
devoted to this issue. Applying the theorem-plural and logical-algebraic methods found that this
is not the case. The table algebra of infinite tables does not form subalgebra of multiset table
algebra, since it is not closed with respect to the union, projection and active complement.

Let’s check it out at union operation. Bases of 1-multisets t; and t; are designated as
o(t}) . ©(t}) accordingly. So (t,R) Uy (13,R)=(t; U t.R), where (t1,R), (&,R)eT(R),
T(R) is aset of all table on scheme R.

Basis of multiset t U, t; of the resulting table is equal to union of bases of multisets
of input tables:
Ot Un t2) =0t UO(L).
Duplicate tuples, which appear after implementation of operation, are not removed from
the result. The number of duplicates is given by the following formula:
1,if seO(t)\O(t;) or s € O(t;) \ O(t;),
oo, Uy ) |1 SO@1OW) or scO@ O
2,if seO(t)NO(,);

where s e O(t}) UO(t;). As aresult t; U, t; is a multiset and it is not a 1- multiset.

Consequently, the set of all table of table algebra of infinite tables is not closed with
respect to the union U%, . Similarly, we can show that the set of all table of table algebra of
infinite tables is not closed with respect to the projection and active complement.
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