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SOME REMARI{S ABOUT USING HETEROGENEOUS
STRUCTURES IN THE COMPUTER THEORY
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1' 'Ihe author [5] introcluces tlìe.I_eterogene_ous structures similarlywitlt Higgi+u' 1,31. Ð-algebras, R,irkhofl-ripsãitÇ ¡¡- iluiäìognrruor* alge-bras and Gougen's [2] initiai algebras.
nnr¡nrrrrox 1' (i). Let { {Ð,}rr.1¡be ¿l family of non-voirl sets index-ed by a set -f , narnol¡' I),e L, tcìr íä j.
(ii) 0 : {l,r\ a set of finita,rv functions or operators

Jo: Ðitt,o) X Ð¡z,o¡ X ... X D¿1n1e),a) + Dso

n(ø) ì:eing the arit¡' of fo, i,: jìr + I, u,ith

'í, : lt - i(lc, o-) and s, e f
(iii) fi : {r"} is a finitalv relation set where

rsÇD4,81 X D¿p,g¡X ... X D¿(,(Ê),ß)

a e Çl',a'tl p_e c)" rriùmes thc operators, respective the relations.A quadruple: ' r

I : {4, R, 0, {cr¡li e I, j e J,}}

rvlrere e¡ BÍ€' constants on D"; the sets Ð, are carled support sets phyrumsor domains.
rn the next rines we denote by x a heterogeneous structure.

. flcmnr'l'; 1. (i)., fi Ð¿- D for any i e r from ) tnere results the usualhomogcneous sl,ructures [7].
(ii). -B : dt means tbat onl' strucr,ure has onry functionar depen-dences and so wo obr,ain ), leterogeo"or.iu "" 

i"iuriãiÉ"ú;;. tl-gr. parti-cnlarly, if Ðr: D for anj t,er ôur structures æo;i;;; o,iio""sät-;ù;_bras [61.

_ (iii)., At the e-ncl, if 9: {c_oil1eI, j eJ} : Õ, from X l,her,e resultsl,he usual relational âtgebras'¡01.
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h
tions ;

(2) @À- --

(iii) iîlJt^".îïliJ'T,t"î*-tî"tfo,(.t)-(2) rvl ,t..

( ir.) .

e:ro*?n

l") 4 Jreterogcncous stluctur.e lras e> 0.(vr).,¡\ pseutlqhetelog'cneous str.ucture lns

e¡,)0and¿=-0
(vii). A strucl,ulc is cluasi_heteroger_reous
¡ r'clative to relations if

eo:0ander,)()
6 relative to functions if

¿o) 0 ilucl er, : 6

,,¿r,¿tirr:)RoposrTroN 
2. ,Ihe lteteroçletteotLs stt,ttctt¿res fornts u rel,atiac com,t¿ete

Proo.f . usinq' tìre. rexicographicar ortrering.fo. trre thircl forms (ea,'ant ao) a'ct if u'e-consicrc'" >r-otr'l>, iviili trre-si;ilo;it",.,, iy*,u , \

(et,, enr, ¿or) and lespectiveÌy (e&, ln,t eo")

ori¡e$, r'es pccl ively m inolisetl
of lhe sür,uctule ivilt be the

ree forms set have a major

,ASE rtr i:å !1.we have

¿r:3r€o:tte":VB
rt ilren results that crriasB rr v.2.8 crefines a quasi_rreterogeneorlsstructure relatir-e to relations.
Pnoposrrron JJ. ror eacrt, z th,et,e enists u, z, a,cr cti nzost z" - ¡i _,,_ t¡mappings J'rout, Ð lo Ð, uith

e(ì)> ø(Ð,) :

tt'ttd, tt,: carct(A).
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ible if it has agive significa

f eøsiltle.

{4, ,'r, 1'2, , . ., 1,r,,Í'tr,ft, . . .r Ï,,,,{Cn,o.r,\¡

model or
tions forPnoposrrro¡r I

l)orùrvnroN

we name ilre tuple

where
(1't, 1'2, , . ,¡ t'n) qt¡ dzi . ..., a,,ui j)

"'' Dârk 'l;:7r2,

XÐ'r'Do s:1r2

ì : caxl (J)

.oma siurplicit¡., lhe tlBASlJ_ lf V.2.8. Thetve aL "rtlll,nll]tu''ic arrd logrcar. Jry CJIEATErrelds (tuax. J2). So,

.\.?.8-rve bar-e 2{ furLclions:¡, lEN, sTrì, !, cIIrì, 
-ì, 

ïrìn[,
J (*, _, *, l. (.

:i:.Tilff.J,iïij
r. __ r is tbe relation dcfined bv crless or uqo*i *ì'ü Jz. " -IEATE u'ith /,'fn this 

"u*u, fli" similarity 1,¡.pc is
(lt ; l,l,l,I rl ri^,l )j.,l,I rZ,Z 12,2,2 )2,2,2,2 12,2 12,2,2 1 0)

: t],qr q a])Jiear, some f unctions anrle relalions rvith
rh i, ;;iis'i1ï,iåi,,åTitäJ"3l

l*:i¡.-1..u* index scr of A is
",,,r' ili.1"# i,åìå;¡.,," ¿o ro,.,"riuo*',

(1) I t-;-' eø :.[ þ^,?r, ;

,)n

and
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'be a finite heterogeneous structnre a,ncr ro a finite

card(at() )) : carcl(.?'o)

torns from X.
.câld(-R) ancl cil,ci(0) ale finitesbols l' : f'o r.r,hich'iJ -,f"i"-f""t

r.'., : 7'ro E),i- 1,. .., n anrl fi : Ít. tI, j : 7r,.., nz

it results tha1, the proposition is true. q.e.d.

. .Conor,lnr' 1. Ån¡, us stt,ua finite Jreterogeneous 0n ¿ìr

Conor,¡.n¡r 2. -Any c a finite

t 
" i;:litrlttlJ 
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(ii) Each D ma,1¡ be nzctg lte sinlt

:* fi;í{ ;"(' à_l%,"1 i,. .*i, J i. Jïø domairs 
"u,o 

iJ:,..,r grollped irr

itt, ø ¡¿orrro7cneous struclure.

Jij"l'i: g1l,;'{]:j'i'fr 
"nã1, lo? t

4

The proof for, flr
(ii). 'Io pror

x .'. X l), illa' Lllls that rc D, x Ð" xi*'l'¡i;nã.3. à;tî,1, rri*:;i
Ð = ¡j -D, rvith 1L : nqt,¡1 / A.tr:r lz : carcl (A)

ficarion ro. ni"rn."lil$
e:

on s¡'mbols;

\l
countable);

ö Jþ.-^rlest set -ï rvirh rhe pr,operries 
:

Dn¡rNrrrolr 5. Í'(t"t" "',t,)e-x where f, arc wff [4].Iret two heterogeneous structur.es be

anrl X : (^ i rt¡ r,z¡. . .¡ rniÍr,f2,.. .,Í,r)
)' : (Â, i ?^í, rít. .., rirÍ.i,f;,., .,Íi,)

-E is a morphism between Ð ancl >, iff
7,.2r. .., carcl (A')
,i:712,..,r,tt,
-Ir2r.,.tIL

P¡opösrrroN 4- llatono.^4 ^^^-. i.
" s,t oi ini t,;;;;' ã"o;yoi;"f:ro,wi:::';:seneous srt,ucture antt, ,, finita

(:). (';) . . (:) : 2ù -('¡a * r)
rnodes.


