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SOME REMARKS ABOUT USING HETEROGENEOUS
STRUCTURES IN THE COMPUTER THEORY

STEFAN I. NITCHI
(Cluj-Napoca)

1. The author [5] introduces the heterogeneous structures similarly
with Higging’ [3] Z-algebras, Birkhotf-Lipson’s [1] heterogeneous alge-
bras and Gougen’s [2] initial algebras.

~ DEFINmIoN 1. (i). Let A={D};c,be a tamily of non-void sets index-
ed by a set I, namely D,e A for se 1.

(il) 6 = {f.} a set of finitary functions or operators
Ja: Dirgy X Dipy X« oo X Dyuiayg — Do,
n(a) being the arity of f,, 4,: N — I , with
toik - ik, o) and s, e 1
(iii) B = {r,} is a finitary relation set where
7S Ding X DipggX - .. X Dyugg)

aecQ and BeQ’ names the operators, respective the relations.
A quadruple : j

X={AR,06{cyicl,j edJ,}}

‘where ¢,;; are constants on D, ; the sets D, are called support sets phylums
or domains.

In the next lines we denote by X a heterogeneous structure.

Lemark 1. (1). If D, = D for any ¢ € I from X there results the usual
homogeneous structures [7].

(ii). B = ® means that our structure has ouly functional depen-
dences and so we obtain X, heterogeneous or initial algebras [1—3]. Parti-

cularly, if D; = D for any 7 el our structures generate universal alge-
bras [6].

(iii). At the end, if 0 = {cyfi eI, j edJ} = @, from X there results
the usual relational algebras [6].
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i ?QEFINI_TI(.)N 2. [8] A system of axioms is
nterpretation ; an Interpretation means
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feasible ifit hag a model or

) thas . where n = card () with
to give significations for

0 for homogeneous funections

lmdef;ned terms go that any axioms are trye
D Y i ”
r)11;))1)0511101\* 1.4 heterogeneous Structure s feasible.
% LMBEINITION 3.. By the. similarity type of
pas. f P, . g
bt = {4, TR TR Tn;ji;fz’--

oSt Oiep}}
We hame the tuple

(7. #,, Bt SR 4 R .
T2y ey Vyy @y, @,y a.
Where . ) M2y y Wan .7)

Tr D ]) ‘ .I. | ;= 3 Sy e 9
< i >< 1y >< L >< -[jik }l/ 1 2 I (7
i ; :.Di >< “ e X -
‘Y.I >\ [)‘ _)DS § 1’ 2’...., m

J = card (J)

Baample 1." We consider, for simplicj
p N oosider, for simplicity, the dBASE 1 2 ‘
‘dom%i_ns typgs are 1n this cage character, numei“ic and logical 1I3 %R%Aﬂle
Ve attach attributes to domains as fields (max. 32) Sg S =
N ?

s (Dy)ics, 7, (ode < 25)

where f; are functions ; in dBASE 1I v.2.3 We have 24 functions .

® ten unary functions m
e, .Nor); | om (INT, VAL, LEN, STR, 1, o, $, TRIM,

¥y - ’
@ fourteen binary funetions (4- * ]

: 5 (4, — 3y = = >=
.ANi)., OR. and the ecneateﬁatic;n ’ful,iet’ig;is ;L#a:n(? __’)>_’
functions) results twenty
7 18 the relation defined by

less or equal with 32, ,
n this case, the similarity type is

OREATE with % — arity, where % ig

<k, 1,1,1,1,1,1,1,];‘,1,1,2,?,2,2,2‘,2,2,2,2,2,2;2,2,2; 0>

- Remark 2 In the previous examp ' ~ %
N o] ) 5 exainple there appear some function ;
thoeneral relation, Obviously, only the relations with the arity ;raéz%

] }1}‘ 1. / 4 X ] I’ ! i ]
than one may be heterogeneous. From this results the nonrelevance of

the Similarity type fur’heterugenity
DEFiNtTION 3 (i) ea = card (1) g i v is

[ (1) ea = L), where T ig t} 5 i
n‘amed__.thf h._etierﬂgeth meagure re]a:tive to domabin;é.3 H:.ldex S(%t i .
(i) It is called the heterogenity measure relative to funetiong -

)] (1) 5 [ 5 T em i V .
] o = |/ % 02
P i

e

h where h is the number of different domains implied in f,
(iii). The heterogenity measure relative to relations is similar with

{1)—(2) where ® is changed with R and I by .

(iv). The global heterogenity is
¢ = tg | ey

(v). A heterogencous structure has e> 0. ;
(vi). A pseude-heterogeneous structure has

ea >0 and ¢ =

(vii). A structure is quasi-heterogeneous
® relative to relations if '

6@ = 0 and. €1g> 0
® relative 1o functions if

co> 0 and e, =0

Prorosition 2. The heterogeneous structures Jorms o relative complete
Lattice. |
Proof. Using the lexicographical ordering for the third forms {ea,
bry €0 and if we consider %, and X, with the similarvity type: . .

{ea, Cr, o,y and respectively (ea,, R,y €0,

the structures X, y %, and 2, N %, will be majorised, respeclively minorised
of 2, respective X,. So, the minimal element of the structure will be the
homogeneous structure and any bordered three forms set have 2 major
element for which there corresponds a X,
. g.e.d.
Eyample 2. Considering the previous example, for ABASE II v.2.3.
‘we have
er = 3, eg = 0, er =13

It then results that dBASE IT v.2.3 defines a quasi—héterogeneous
structure relative to relations. . ‘
PROPOSITION 3. Ior each 3 there ewists o %' and at most 2% — (n - 1)
mappings from X% to X' with '
e(X)> e(X)

and = card(A).
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(ii) Bach x may be may be sing e a homogeneous Struciure,

Proof. (i) Let D, and D, be two domains, Considering D =D,y D,

each relation Re p X D, satisfies < ; “th
w domﬂ-?hs«é’an be lgl'oup:iad in R sl 25 3 S8 proTe e

n /N ' 7
()t () =i
modes.

CI.‘.he brootf for the funetions i similay,
(ii). To prove (ii) analogously with () it results that rSD, X D, x

>><<D .>\>< D, m@f }Jel;:nnsidered Breh x Py <ow XD oand YE: D2 X
" , . X e _[]]‘- . ; . . ] s . 1
XD s . - ay be considered gg J:Dx Dx . X

D =D, with » — card (A)

=1

’ .e.d
Remark 3. From these there results a justificati i b
. : : e ; ustificat [ archi

theory of operating systems and data basjes. 09 e hlemlchlcal

3.. Notations, [7] In the following we denote :

(}_) P_l, Boy ooy Pyr=1he Predicate Symbols ;

(11) o fa,.. <3 fm or By R, .. +&m the function Symbols ;
(}u). ¢ J€J the constant Symbols ; 5
(v). a, %1y «« . the variable Symbols (at most countablé) ;
(v_}. Ay Vy =, 9, v, 30 theeanectors;
(vi). other simbolg (), a.s.0.

J?Emmopx 4. [4] TERM is the smallest set
(i) c;_eX(jeJ) and oy € X(ke )

(1) if 1, 4,, . 9 WheX then VTR h)eX where Ji are wif [4].
DEFINITION 5, Tt two heterogeneous structures pe

X with the Properties -

v o I
= (A Tiy oy un s, 7‘ﬂ5f17f2)-- o3 Jm)

and
’
3= (Ali liil Py o Ty §f1,7f2’; . vfzz)

H is g morphism between 3 and %7 iff
('i’)-. H(D,) = D}, =1, 2,... card(A), j — L, 2,..., card (A)
(1‘1)- H(ji(wj.:' tiy &) :ﬁ'(H(-ﬂIﬁ), fe H(w"‘- ), &= 1,2,.. PR
(). 74(ay, . . 9 o) =1i(H(w,), .. o Hae)), &k =1,2,...,n
From these we can prove :

Prorosirioy 4. Between, any findte heterogeneoys structure and o Jindte

T Set of the terms can define an tsomorphism,.
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_— = TtikTogen

Proof. Let % be a finite heterogeneous structure and Ty a finite
set of symbols as,

card(at(X)) = card(1')

where we denoted by at (X) the atoms from .

But X being finite, it results that card(k) and card(6) are finites
too, and there exists a finite set of symbols 727 which is equivalent
with TERM(X) by a bijection 1.

Considering now

ri=roH, § = 1,..,n and f; =ficH, j=1,...,m
it results that the proposition is true, q.e.d.

COROLARY 1. Any finite heterogeneous structure is equivalent with
a fiite heterogeneous structure defined on a {finite 8et of symbols,

COROLARY 2, Any computer system is a finite heterogeneous structure.

REFERENCES

1. G. Birkoff and J. D, Lipson, Helerogeneous algebras, J. Combinatorial Theory, 8 (1970),
pp. 115—133.

2. 0. A, Gougen, Initial algebra semantics and continuous algebras, J. Comp. Machinery, 24
(1977), 1, pp, 68—05,

- P. J. Higgins, Algebras with o scheme of operalors, Math, Nachr,, 27(1963), pp. 115—132.

- N. J. Nilson, Principles of artificiul intelligence, Springer Verlag, 1980.

. S, L Nitehi, Contributions to Lhe conceplion, design and implementation of data bases, Thesis,
Cluj-Napoca, 1490,

6. G. Pic si 1. Purdea, Tralal de algebrd modernd, Ed. Academiei, Bucuresti, 1977, vol. L

D. van Dalen, Logie and stracture, Springer Verlag, 1983,

- Wang Hao, Studii de logied malematicd, Ed. Stiintities, Bucuresti, 1972,

s o

Received 15.VI1.1992



