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Abstract: Freeand strongly free objects in the class of hypersemi-
groups are considered, and a complete description of free objects is
given. There exist a lot of free objects in the class of all hypersemigroups,
but this class does not contain a strongly free object. Although three exist
classes of hypersemigroups with strongly free objects, we usually have a
situation where [ree objects do exist in a class of hypersemigroups, but a
strongly [ree object does not exist.

0. Preliminaries, Here we state necessary preliminary definitions and
results.
0.1. Hypersemigroups, A hyperoperation * on a nonempty set S is a map-
ping *: (x,y) |= x *y from 5% into the collection of nonempty subsets of S.
(Thus: (Wx, y€S) (D =x+yCS). A BCS, a,b€S, then A« B, axB,
A # b have usual meanings, i.e.:
A*B= U{_r*y ]xEA,yEB}, A=xb =A*{b}, a*B={a}*B

A hyperoperation = is called associative if:

(Vrpz€8)(x+*y)*z=x=*(y*2), (0.1.1)

and then we say that (S, % is a hypersemigroup with a carrier S.

We will not make any distinctions between a semigroup (S, -) and the
corresponding induced hypersemigroup (S: #) defined by:x xy = {x - y }.
The "general associative law" holds in any hypersemigroup S. In other

.words, iln =2, x,, XyyeoosX, €S, thenx, *... *x isa well defined subset

of S,



14 é. Cupona - S. lli¢

For every nonempty set S, we denote by H(S) the set of all hyper-
semigroups with the same carrier S. The set H(S) is ordered in usual way, i.e.
if (55 0), (S; ¥ € H(S) then:

(S;0) = (S; 9 e (Vx, yES)xoy Sx#y, (0.1.2)

(Then, we say that (S; %) is an expansion of (S; o))
The largest member (S; o) in H(S) is defined by: (Vx, y € 5 ) xop = 5.
And (S, #) is a minimal member iff it is a semigroup.

0.2. Subsemigroups. Assume that (S; # is a hypersemigroup. A non-
empty subset R of S is called a subsemigroup of (S, #) iff R R € R. A nonempty
intersection of a collection of subsemigroups is a subsemigroup, as well.
Hence, each nonempty subset B of the carrier gencrates a unique sub-
semigroup <B> of the given hypersemigroup. Namely, <B> is the intersec-

“tion of the collection of all subsemigroups R such that B € R. Moreover:

<B>=U{by*...%b,| by,...,b,€B, n=1} (0.2.1)

If § = <B>, then B generates (S, »).

We note that if (8, 0) < (S, ¥ and B generales (S, o) then B generates
(S, % , as well.

0.3. Homomorphisms. Two kinds of homomorphisms will be defined
here.

Let (S;# and (S’;#) be hypersemigroups and ¢ a mapping from §
into S'. We say that ¢: (S: %9 = (S8'; ¥) is @ homomorphisms (a strong homo-
morphism) iff for any x, y € S the following relation holds:

px*y) S ) *' p() - (P *y) = px) ¥ p(y)).
(If ACS, ¢(A4) has the usual meaning, i.c. p(4) = {pXx) |[xEA})

1

A bijective homomorphism ¢ such that ¢ is also a homomorphism,

is said 1o be an isomorphism. Then ¢ and g’“ are strong homomorphisms as
well. Maoreover, every bijective strong homomorphism is an isomorphism.

A homomorphic image of a subsemigroup is not necessarily a subsemi-
- group, but a nonempty complete inverse homomorphic image of a subsemi-
group is a subsemigroup. A strong homomorphic image of a subsemigroup is
also a subsemigroup.
If p: (S;#—=(S'; #) is a homomorphism, andx, ,...,x, €5, then

P s v x ) Spl) ¥ o ),
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Free hypersemigroups 15

and if, moreover, ¢ is a strong homomorphism, then:
Py x . xxy) =) ¥ ¥ ).

If (S;# is an expansion of (S;0) and ¢: (S;# - (S'; ¥) is a homo-
morphism, then ¢: (S;0) = (5';¥) is also a homomorphism. In the case
(S;0) < (S;% the identity mapping 1: S-S is a bijective homomorphism
from (S,0) into (S, # which is not an isomorphism.

0.4. Some Remarks. We note that there is not any essential difference
between a hyperoperation *on aset S and a ternary relation a in S. Name-
_ly, a biunivoquc correspondence between (binary) hyperoperations and ter-
nary relations could be established in the following way:

zExxwe (X2 Ex (0.4.1)

And, if (S, #, (S', #) are hypersemigroups with corresponding ternary

relations: @, o', then ¢: (S, 9 - (S, ¥') is a homomorphism iff
®3,2) € @ = (pR), PO), P() € (0.4.17)

In other words, the notion of a homomorphism in the class of hypersemi-
groups is compatible with the correspondent notion of a homomorphism in
the class of relation structures (See, for example, [2], p. 203, or [5], p. 11). We
also note that, in most of the papers on hypersemigroups, "a homomorphism"
means "a strong homomorphism" (See [1], p. 41).

1. Free Hypersemigroups, Let (F; %) be a hypersemigroup and B a non-
empty subset of F satisfying the following conditions:
(i) B generates (F; #);

(ii) If (S,0) is a hypersemigroup and A: B— § an arbitrary mapping,
then there is a homomorphism ¢: F - S which cxtends A.

Then we say that (F; #) is a free hypersentigroup with basis B.
Below we give a convenient description of [ree hypersemigroups.

Theorem 1.1, Let (F; % be a hypersemigroup and B C F. Then (F; # is a
free hypersemigroup with a basis B iff the following condition is satisfied:

() For every x € F there is a unique sequence b, b,,... b, of ele-
ments of B such that:
: ) :
XE€b *x...xb (115 -
Moreover, B is the unique basis of (F; #).
¥ In the case x € B, (1.1.1) hastheform x = {h }, i.e x=5h

Mpsaoan, QAL MaT, Tex R 14,2 (1993) c 13-26
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16 G. Cupona - S. llié

The proof will be given in several steps.
Lemma 1.2, Let B be a nonempty set, and

B* =U{B"|n =1},
where B! = B. If "- "is the usual concatenation of strings, i.c.:

(b] !""bn) : (bn-i-l!"'?bm) o (bi""‘bn’ bn+l"”‘bm)'

(1< n < m),then (B", -) is a free hypersemigroup with a basis B.
Proof. (It is well known that (B+, +) is a free semigroup, in the class of
semigroups, with a basis B.)
Let (S; # be a hypersemigroup and A: B— S be an arbitrary mapping. If
p: BT > Sis such a mapping that
P((bys..-2b,)) EAbY) *. .. =A(b,),

then ¢: B+; ) = (S; 0) is a homomorphism which is an extension of 4. =
P p

Lemma 1.3. If Band (F, # satisfy () then every mappingA: B - BT is
the restriction of a unique strong homomorphism ¢: (F, o) = (B™; -).

Proof. If xE€F, and x€b, +...+b,, where b, ...b € B*, then
P(":) = p(b]) B p(b")' H

(Further on we shall usually write b, ... b, insteadof (b,,...,b ) =v,

n S )

and say thatn =/ (v) is the lenght of v.)

From L.1.2 and L.1.3 it follows thatif (#) holds, then (F, # is a free
hypersemigroup with a basis B.

The uniqueness of the basis B {ollows from the following:

Lemma 1.4. If Band (F, # satisfy (), then forevery b € B, F \{b} is
a subsemigroup of (F; #).

Proof. Let x,y € F\{b} , where b € B.Then by () there exists a uni-
que ¢, ...c,d,...d € B suchthat m =1, n = 1and

XEC;*...%C yed x..xd,.

n?
Hence:
b&cy*..xc *xd *..*xd, Ddxoy,
i.c.
x*yC\{b}. &

Contributions, Sec, Math. Tech. Sci, 14, 2 (1993) p.13-26
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Assume now that (F, # is a free hypersemigroup with the basis B, and
that x € F. The fact that B genarates (F, #) implies that (1.1.1) holds, for some

by...b, € B*. There is a homomorphism ¢: (F,# - (B™; ) such that
p(b) = b, forevery b € B . Then we have:

p@)Ep by *..xb,) = {bl ...bn}

i.c. (¥) =b, * ... b, and this implics that there is a unique b, ...b, € B"
such thatx € b ... *b,. This completes the proof of Theorem 1.1.

Example 1.5. Let B be a nonempty set, and m a positive integer. Define

a hyperoperation * on the set B x N:

(i) * (v,)) = {(tn‘. im™ 4 am™~1 +j) | Osa< m},

It can be easily seen that < is associative and, for any by,...,b, €B, n =2,
the following cquality holds:

(by,0)*...* (b,,0) = {(;...5,.5) | u«.:ﬁmn"“*}

This implies that F = {(u,f) | 0= < m! )} is a subsemigroup of B* x N
and that B x {0} is a basis of (F; o). Thus we can assume that B is a basis of
(F; o). It should be also noticed that:

|xoy| =m, |bje...o|=m"
foranyx,y€F, by,...,b,€EB, nz2
2. Special Free Hypersemigroups. Here we consider a subclass of the
class of free hypersemigroups.

Proposition 2.1. Let B be a nonemptysetand F = B U C, where B and

C are disjoint. Let ¢: F > B be a surjective mapping such that (p‘l(_b) = {b}
for each b € B. If a hyperoperation * is defined on F by:

xry =0 (p() o) @.1)

for any x,y € F, then (F, 4 is a free hypersemigroup with a basis B. Moreover
¢ : F = B" is a strong homomorphism.

Proof. Let x,y,z € F. The surjectivity of ¢ implies that x *y is non-
emty, i.e. = is a hyperoperation on F. If x,y,z € F, then

TMpunosi, OuL mat. Tex n. 14, 2 (1993) ¢, 13-26



18 G. Cupona - . Ili¢

x+(y+2)=p @) plp (PMP(@)) =
= () ) 9) = ¢ ple ™ () ))) p(2)) =

=(x*y)*z,
i. ¢. * is associative.

Moreover, ifx, ,x,,...,x, € F then:
Xy v x = (px) o) - (), @21
and this implies that:
il i
blsuf)!*,__*bn:y; (b'lbz'“bn)' (2.1

forany by,...,b, € B. From (2.1") it follows that B generates (F, %), and that
the condition (%) of Theorem 1.1 holds, =

The hypersemigroup (F, % deflined above will be called special and will
be denoted by (5; ¢).

Proposition 2.2. Two special hypersemigroups (B; ¢) and (B'; ') are
isomorphic iff there is a bijection £: B - B’ such that

lp™ ' (b1by--.b,) | = | 9"~ by &by ... b, )| s 22)

foranyby,b,,...b, €B, n=1.

Proof. Let n be an isomorphism from (B; ¢) onto (B'; ). Then n(B) is
a basis for (B';p') and thus n(B) = B', which implies that the restriction
&:b = n(b) is a bijection from B onto B'. Forany b, ,b,,...,b, €B, n =12,
we have

by *...xb ) =nb) *nby) *....xnb,) = &b, *...x£(b,),

and thus the restriction of y on by *... = b, induces a bijection:

Eip by b)) =byw.wb, = Eb) ... Eb,) = ¢ (b)) £(B,))

Therefore (2.2) holds for any b, ,..,b, € B.

Conversely, assume that £: B = B' is a bijection such that (2.2) holds
for any bys=eup b” € B, n =z 1. This implies that there is a bijection

ﬂbl...b":'p‘—l(bl B 'bn) *P,—l(ﬂbl) s f(bn)-

Conwributions. Sec. Math. Tech. Sci. 14, 2 (1993) p 13-26
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Then:

7 = 5, byoee By €8, M2 J

is an isomorphism from (B, ¢) onto (B’,¢), such that 5 (b) = £ (b), for any

beB. R

We will show now that every free hypersemigroup admits an expansion
which is a special hypersemigroup.

Proposition 2.3. Let (F; o) be a free hypersemigroup with a basis B, and
let a hyperoperation * be defined on F as follows:

Y€b o...0b , yEC,0...0¢_, (b.,c.cEB,n,mz1)=
1 - 1 m i

xxy=bo...0b oci0...0c (2.3)

Then, (F , *) is a special hypersemigroup such that (F ; o) < (F, %), and
moreover the equality
bl*...*bn:b]u...ubn, (2.39
holds, foranyb,,...,b, €B, n= 1.

Proof. By Th. 1.1, if x € F, then there isa unique b, ...b, € B™ such
that xEb o...0b, . (Inthecasen = 1, we hawcx = b, € B.) We can define

a surjective mapping ¢ : F > B" in the following way:
px)=b, ... b,®xEbjo...0b,, (2.3")

and moreover we have p_l(b) = {b}, for any b € B. Thus we have a special
hypersemigroup (F; %) = (B; p). By (2.1) and (2.3") it can be easily seen that
(2.3) holds, and (2.3") is a "translation" of (2.1").

If x,yareasin (2.3) then:

xoySbjo...oboci0... 0C,, =X *y,

and therefore (F,o0) < (F,#%.H
Now we can give an intrinsic description of special hypersemigroups.

Proposition 2.4. A free hypersemigroup (F , o) with a basis B is a special

hypersemigroup iff the following condition is satisfied.
(##) Ifby,...;b,, ¢;,... ¢ €B, n,m =1 then:

n? *Tm

x€bo...ob,, YECo...0c,@x*y=bjo...objoci0...0C,

Mpuaosn, OaL MaT, Tex i 14, 2(1993) o, 13-26



20 G. Cupona - S. lli¢

Proof. From Pr. 2.1 it folows that (##) is satisfied in any special hyper-
semigroup.

And conversely, if (F; o)satisfy (#=)then (F, o) = (F, ¥, where (F, #) is
the special hypersemigroup defined in Pr. 2.3, &

As a corollary we obtain the following two statements:

Proposition 2.5, The class of special hypersemigroups is abstract. (In
other words, if (F, # and (F '; #) are two isomorphic hypersemigroups onc of
which is a special, then both of them are special.) &

Proposition 2.6. If B is a nonempty set and 7 a cardinal such that
7 = max { |BI, X,}, then there exists a special hypersemigroup (F, # such that

|Fj =¢.u
( As usual, we denote by | S| the cardinality of a set S.)

The existence of free hypersemigroups that are not special follows from
Example 1.6. (Namely, in thecase m = 2, (F, ®)isa nonspecial free hyper-
semigroup.)

It should be noted that if (F, o) < (B; ¢) where B generates (F, o) then
B is a basis of (F, o) and (F, o) is not special.

Below, we describe the class of special hypersemigroups which are ex-
pansions of nonspecial free hypersemigroups.

Proposition 2. 7. A special hypersemigroup (B; ) is an expansion of a
nonspecial free hypersemigroup (F, o) iff the following condition is satisfied:

(###) There exist u, v € B* such that
(e~ ') 22 or |7 ') 22) and |p 'wv)| 2 2.
Proof. Assume that u,v € B are such that;
¢ ) =C'uC”, ¢ (uv)=D'UD",
where:
c,c',D',\D"#0, C'NC"=0, D'ND" =0

Define a hyperoperation o on F as follows. If xX’'€ C', x"€ ", y € p_l(v)
thenx'oy=D', x"oy=D",and xoy = <p_l(¢(x) e(¥)) (=x=*y), in all

other cases. Then (F, o) is a nonspecial free hypersemigroup with a basis B,
and (B; ¢) is an expansion of (F, o).

Contributions, Sec. Math. Tech. Sei. 14, 2 (1993) p.13-26
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Conversely, assume that (B; ¢) is an expansion of a nonspecial free
semigroup (F,o) with a basis B. Then, there exist x", y* € F such that
Foy" S (p") p0")) . Thus if

gp(x*) SU=a,Gy...04,, go(y‘) =byb,y...b,, af,bJ-EB,

then:

X‘Ea‘o....oan, y*Ebl obyo...0b,, x‘oy’Calo...oanobl...obm
Thus | :p_l(nv){ = 2, where p(x) = u, @(y) = v. Moreover, we have:

¢ (@) p0)) = Uixoy | x€p”w), yEPT 0},

and this implies that | ya"l(u)| =2 or| go“l(v)| = 2. Hence (###) holds.n

As an illustration consider the case |B| =1, ie. B={b},
B*={b" |n = 1}. Then the condition (##%) does not hold iff there is a
k =2 such |p '(b%)] = 2and | p~(»™)| = 1, for any m # k. In this case we
can assume that F = (B+\{bk})u C,where C N (B+\{bk})= Oand |C| = 2.

3. Strongly free hypersemigroups. The fact that we have two kinds of
homomorphisms implies that we can define two kinds of free hypersemi-

- groups. But free hypersemigroups corresponding to strong homomorphisms

would not exist as can be seen from the following statement.

Proposition 3.1. Let § and T be two nonempty sets, such that
|S| < |T|. If (T; o) is the largerst member of H (7),ie. (V,yENxey=T
and (S; o) € H (S), then there is not a strong homomorphism from (S; o) into
(T; e). M

This result suggests considering a strongly free object in a class C of

hypersemigroups. Namely, a hypersemigroup (F; #) € C is called a strongly free
object in C iff there is a nonempty subset B of F such that the foliowing con-

-ditions hold:

(i) B generates (F; #);
(ii) If (S;0) € C and A is a mapping from B into S, then there is a
strong homomorphism ¢: (F; # - (S: o) which is an extension of A.

Then we also say that B is a strong C-basis of (F; #).
Certainly, the meaning of the following statement is clear: "(F; % isa
free object in C and B is a C~basis in (F; %", Moreover, every strongly free

MNpuaosn, O Mat. Tex | 14, 2(1993) ¢ 13-26



22 G. Cupona - 8. lli¢

object in a class C is a free object in C, as well. Thus in a class of semigroups
"strongly free" has the same meaning as "free”.
A corollary of Pr. 3.1. is the following statement:

Proposition 3.2. There does not exist a strongly free object in the class
H of all the hypersemigroups. 2

Below we assume that C is a class of hypersemigroups that satisfies the
following conditions:

(iii) Every free semigroup is in C.
(iv) If (S; 0) € C thenx oy is finite for anyx, y € .

It can be easily seen that all previously obtained results on free objects
are also true for free objects in such a class C.

The next three statements concern an arbitrary class C of hypersemi-
groups that satisfies (iii) and ( iv).

Proposition 3.3. If (S;0)€C and x,...,x, €S, n=2, then
X,0...0x, is finite, &

Proposition 3.4. If (F; o) is a free object in C with a C-basis B and £is a
strong endomorphism of (S; o), then £ is an automorphism.

Proof. If by,by,...,b, €B, n=2,then:

f(biD...obn)=f(bl)o...of(bﬂ)=bln...nbn,

and thus & induces a permutation of b, o. .. 0b,, . Using the condition (#) we
obtain that £ is bijective, i.e. an automorphism. (We rccall that every strong
bijective homomorphism is an isomorphism.) &

Theorem 3.5, If (F, ¥, (F'; #) are strongly free objects in C with a same
C-basis B, then they are isomorphic.

Proof. Let &: (F; = (F'; ¥), n: (F'; # )= (F; % be strong homomor-
phism such that (Vb € B) &b) =n(b) =b. From Pr. 3.4 it follows that

¢=né& is an automorphism of (F; %, and therefore £ is a bijective strong
homomorphism, i.e. an isomorphism. =

Below we consider the following classes of hypersemigroups H[m],
H [[m]], where m is a positive integer.

(S;0) EH[m]® (Vx;,...,x,ES) |xj0...0x,| =m

(S;0) EH [[m]]e (Vx, YES) |xoy|=m.

Clearly H [m] and H [[m]] satisfies (iii) and ( iv). (Note that H [1] = H [[1]],
is the class of semigroups.)

Contributions, Sec. Math. Tech. Sei. 14, 2 (1993) p.13-26
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Theorem 3.6. If m = 2, then the class of strongly free objects in H [m] is
empty.

Proof. Assume that (F; # is strongly free in H [m] with a strong H [m]-
basis B. If (B; ¢) is a special hypersemigroup such that | ¢ Yw)| =m, for

every u € B* \ B, then (B; ¢) € H [m], and thus there is a strong homomor-
phism & (F; #) = (B; ¢) such that £(b) = b foreach b € B. In the same way as
in the proof of Pr. 3.4 it can be obtained that £ is bijective, i.e. an isomorphism.

Hence (F; #) is a special hypersemigroup (B; y) such that | y~'w)| =m, for

‘everyu € BY\B.

Let a be a fixed element of B, and let:

p '@=cuc’, yl@)=DuD",
where C', C"", D', D" are nonemptyand C'NC"' =D'ND" =0.
Define a hyperoperation o on F as follows:
(VbEB, x'€C', x"€C")box"'=x"ob=D"
box"" =x"ob=D"

and x oy = x *y in all other cases.

Then (F; 0) € H [m]. (In fact (F; o) is a nonspecial frec object in H [m]
an expansion of which is (F ; %.)

Let £: (F;#® - (F;o0) be a strong homomorphism such that (Vb € B)
&b) = b. Then:

flarxa)=E&a)oé(a)=aoa=C"UC"

Hence, if x' €C’, x"" € C"’ there exist y, z €Ea*a such that &y)=x',

£(z) =x"". This implies:

D'=aox'=£&a)oé(y)=&a*ry)=&axaxa)=Eax*z)=
=&axara)=&a*z)=&a)oé(z)=aox"" =D",

and this is a contradiction. 2

By analyzing the last proof we obtain that the following statement is
also true.

Proposition 3.7. If m = 2 then the class of free objects in II [m] does
not contatin a strongly free object. #

Below, we consider two subclasses of H [m] with strongly free objects.

Mpnaosn, Onn mat. Tex w14, 2 (1993) ¢ 1326



24 G. Cupona - S. 1li¢

Proposition 3. 8. If S [m] is the class of special objects in H [m] then
(B ; p) is a strongly free object in S [m] iff

Yu EB+\B) | p_](u)| =m. 55)

Proof. Assume that (B ; ) = (F; # satisfies (*), and that A: B > F' is an
arbitrary mapping, where (F'; ) €S [m]. fu=b,b,...b,, n22,b,€B
then there is a surjective mapping

£ byx. b= W) > Ab) ¥ ... ¥Ab,),

and ¢=U[¢, | ue B*} is a strong homomorphism from (F;# into
e

Below we consider an other subclass L [m] of H [m]. Namely, L [m]
consists of all the objects (S;0) € H [m] which satisfy the following identity
equations:

Xoy=yox, Xoyoz=(xoy)U (xoz) (3.1)

The following statement can be easily shown:
Proposition 3.9. If (S; o) € L [m] then the following implication holds:
{xl...., ,,} = {yl...',yq}*xlo...ox,v:ylo...ayq. (3.2)

forany x;,..., s Y1s--2Yg €S, p,gz 2.7

For any nonempty set § we denote by F(S) the collection of nonempty
finite subsets of S.

Proposition 3.10. If (S;0) € L [m], and if for anyX={x1 R } c s,
-n =2, f(X) is defined by:

X =X 0.0 0X,, (3.3)
then f is a transformation of F(X), such that:
LfxO] =m, f[)UY) =fX UY), (34)

forany X', Y€ F(S). A

A transformation f of F(S) which satisfies (3.4), in ([3], p. 77) is said
to be an associative m-object (S ;).

Proposition 3.11. Let (5 /) bean associative m-object and let a hyper-
operation o be definefon S by:

Contributions, Sec, Math. Tech. Sci. 14, 2 (1993) p.13-26
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Free hypersemigroups 25

xoy =/({x.y}), (33)
foranyx, y € S. Then (S 0) € L [m], and moreover (3.3) is satisfied for any
X= {x, ,...,x,,} €F(S), nz2.1
(We say that (S; /) and (S; o) arc associated.)

The notions of subobjects and homomorphisms, in the class of associa-
tive m-objects are defined in [3] as usual, and they induce the corresponding

notions of free associative m-objects. Morcover, the following statement
holds:

Proposition 3,12. If (S;f) is a free associative m-object with a basis B
the corresponding associated hypersemigroup (S; o) is strongly free in L [m)
with a strong L [m]-basis B. 4

The following statement is a translation of Pr. 2,9 - 2.11 in the paper
mentioned {[3], p. 82-84).

Theorem 3.13. Every nonempty set is a strong L [m]-basis of a strongly
frece object in L [m], and two strongly free objects in L [m] with the same
L. [m]-basis are isomprphic. 2

We finish our discussion stating the following result:

Proposition 3.14. If there exists a strongly free object in H [[]] witha
strong H [[m]]-basis B, then itis isomorphic with the hypersemigroup (F; @) of
Example 1.5. 2 '

We note that the question of the existence of a strongly free object in
H [[m]] is still open.
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Peaume
CJHOBOJHM XMITEPHOJYI'PYIIU
I Yynona u C. Mank
Ce H3y1yBaaT cJ1000AHHTE K jaKo c060AHMTE 00jeKTH BO KJacaTa XHNepnoayrpyriH,
NPH LUTO ce A4Ba KoMIJIeTed oMe Ha cioBoaHuTe objekTH. Knacarta 0/l cHTe XHIEpnoiyrpy-
nH e borarta co cnoboanH 00JeKTH, HO BO OBAa KJaca He NocTod jako caoboien objekt. U

NOKpaj Toa [WTo NoeTojaT KAacH XHIepnoayrpynu co jako cnobojmu o6jekT, 0budano wo ej-

Hil KJIACa XHNEPIoAYrpyIH UMa clioBo/IHH 00JeKTH, 8 PETKH Ce KIAcHTe ITO HMAAT JaKo ¢lio-
GoJiHH 0DjekTH.

Contributions, Sec. Math, Tech, Sei, 14, 2 (1993) p.13-26

1677



