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§1. Introduction:
In studying the relation scheme, one important

problem is the determination the set of its keys.
In [1] C.L. Lucchesi and S.L. Osborn gave a very
interesting algorithm to fjind the set of all keys
for any relation scheme S=¢JLL, I') . llo Thuan has
some new result about keys and superkeys for a
relation scheme in {4,5] and J. Demetrovics (2]
proved the equivalance of candidate keys with
Sperner System .,

In ({7) we introduced the notion of so-:called
M-minimal cover for a relation scheme. The necessary
and sufficient condition under which a subset X
of JL Jrgg.X) is a li-minimal cover is estcblished
when the gset of all keys was knovm,

Basing upon these recsults, in this paper we
investigate the properties of li-minimal cover when
a finite set II and a Sperner System ¥ on Il were
given., Specially, we have established a neccessary
and sufficient condition for which two sSperner
Systems are the czet of all representative sets of
each other._In other words,between the Lperner
System  and the set of representative sets for

4 there is a close relationship and they determine
each other. This means that from the given set of
all keys for relation scheme we can construct the
set of all its representative sets and conversely.

The set of keys for the relation scheme is Just
the set of all representative sets for the set- of
all representative sets for the set of keys.
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§2. Basic definitions:

In this section we give some basic definitious.
Let H= {a,...,a,} be a finite set. The set

= {Sl,...,Sﬁg will be callecd a Sperner
System on the set H if it satisfies the following
condition [2) :

g My S W, 8 o 5a

fOI‘ i#j, i,j-—- l,:ﬁv,ooc,SO
b) W
i=1

2.1l: Wihout loss of generality, the ordered set H
determines a matrix nzs(n)== (“jj) having h
rows and s columns as follows:

il 2 i R o
1J 0] otherwise.

We call T o the i-th row of the matrix m:f (H)
for all i=1,2,...sh &and the following notion is
used:

!
i e M H) . TG ) - ( )

Let us define:

'y £ rj &= o(ik < o(jk i,j=1,2,4004,N
k=l,2,.00,s.

Let X < H be any ordercd subset of H. The sub-
set X determines a matrix mgfx) which contains

all rows «r; such that a; € X. We say that 9%&(x)

k k
is the submatyix of Jngﬂi) and the meaning of the
following notions are obvious:
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Ty

221
ﬂGg(X) < th,U(H) : Jrg,y(x) = (i‘i )
k

Let aj ¢ X be any element, the element a; deter-

mines the row r.j « Let us define :
m:!(X) i {rjl, = m:’(x = laj])
Mogtl): - Mo () := e (H -X).

2.2: The row vector C[m,y(x)l = (’Ll,...,'[ S) is
called the characteristic vector of the submatrix

i
: k X
O lf Ldij;— O fOI‘ J=1’2,o'o,s
'LJ = :11
1 otherwise

Where X:{a. T S - k‘ & H.

2.3: Let Q Dbe subset of H. The submatrix
e 3(Q) e Jr;’(H) is call a M-minimal cover if
it satisfies the following conditions:

g elm ] - (,3,....1)

b)) 3Q’cq, M c M)
such that c(m’(Q’)]=(1,1,...,1} ;
If mg(Q) only satisfies the condition (a) ,
we say that m Q) is a M-cover.

The set Q c. H is called a representative set
of the System: Y if the submatrix mg(Q) deter-
mined by the subset Q is a M-minimal cover.,

Let ny) be the set of all representatlve sets for

the System & .
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2.4: Let Y be proper subset of H (Y c.Ii).
The set Y is called a Sp-antiset for the System

if it satisfies:
a) Sy + A idor Sietf
b) VZ: {x o'E & Y eX) =p J5,¢8
such that Si (=0

-4
Let o Dbe the set of all Sp-antisets for System &
. It is obvious that Y~ is also a Sperner
System on ‘“H.

2.5: Example
Let H={a1,a2,a3,a4,a5,a6{ and

S ={81,55,53,5, }

Where 5,= {81’821 Sp= {82’33’343

53:: iaz,a‘l,asl‘ S4=ia4,a6’) o

When
rl 1 00 O
2 1370
2t Jloaloo
mx(ﬂ) =l [ 2101 13
: r4 0 0l o
r5 000 1
Te
is M-cover,
And
(rl (1 OO0 O)
m,(@)= 1”4): 0111/ , Q= {al,a4'l
r2) (l 1l X0
7"3(5L3= (r4 " 8 0 s S | s Q2= {az,a4}
Ty (l o [f 16 .
JTZJ(@,): (r6)= 000 1) » Q3= {ag.ag]
Ty 1 0 00
g 1 re 00 0.1 - Q4={al,a3,a5,a6}
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are M-minimal covers and the representative sets
for System < .

Si'l= {82’83’85’86} . Sélz{al,a4,a3,a5}

=y -1
S3 =ial,a3,a5,a6‘ » 5 ={a2,a4'§
are - Sp-antisets for 2 S

§3. The properties of the M-minimal cover

In [7] we have proved some properties of the
M-minimal cover when the set of all keys for the
relation scheme was given. Basing on these results,
in this section, the more general properties of
M-minimal covers. :

First, we recall some results that have been
presented in [7) .

Theorem 3.1 [7) :.
"~ Let H= {a;,...,2,} be a finite set and

9 = isl"“’ss; be a Sperner System on H.
Then for any a. ¢ H, there exists a set X ¢ H

such that a; ¢ X and mg(") ng(ﬂ) is a M-
minimal cover.

Corollary 3.1 [7):

Let X be any subset of H such that My ()¢ ms(a)
is a M-cover. Then there exists a set Q & X such
that Je,(®) S.J’l'f"()() is a M-minimel cover.

In other words any M-cover has a M-minimal cover.

Theorem 3.2 (7] :

Let H=,{a'l,...,ah} be a finite set and
S = {Sl,...,SS} be a Sperner System on H. Let
any Q & H. Then the matrix mg(a) is a M-minimal
cover if and only if the set Q satisfies the
following conditions:

a) VSiGﬁ’ = QNS; + 0



= 230" <

bY) NA* ¢ 0 a5, & 8 sueh Vhat
Q’ f\ si = go
The theorem 3.2 can be formulated in an another form

as follows:

Let H = {a8;,...,8,} be a finite set and

g = {Sl,...,ss‘s be a Sperner System on H. Let
any Q &€ H. Then the set Q 1is a representative
gset of the System & if and only if the set Q
satisfies both the conditions (a) and (b) .

Corollary 3.2 L[7]

Let Q ©be any subset of H such that
Moy (@) = JfRy(M) is a M-minimal cover. Then for
any subgset X &£ H, Q €« X =» ms(x) & m‘,(rl)
is.a M-cover.

Corollary 3.3

Let H = {al,...,ahl be a finite set and

g ___{sl,...,Ss}, Q = {Ql,...,Qq} be a Sperner
Systems on H.Then the system @ - is the set of all
representative sets for g if and only if the
System @ satisfies the following conditions:

a) Vs;e¥, Ve = 5, nQ ¢y
b) Y6, ¥o'c oy = 5;€¥ such
that Q’N S, = @ .

Theorem 3.3 [ 7]

Let H = {al,...,ahi be a finite set and:
S = {Sl,...,Ss} be a Sperner System on H . Let
X = H. Then the set X 1is a representative set for
the System I (i.e. MM, ,W) & My (H) is the
M-minimal cover ) if and only if the set H - X is a
Sp-antiset for ¢ .

Corollary 3.4 (7]

Any Sp-antiset for Y has the following form:
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-1
S = H - {ail,.:.,aik} .

Where Q = {ai ’””8113 € H is the representative

set for J .

Corollary 3.5 (7]

P i

-l -d
Where |94~} is a cardinality of
)

&

(
is a cardinality of Q’ R

Theorem 3.4

Let H = {a;,...,a,] be a finite set and
S = {Sl,...,SS} be a Sperner System on H. Let

G{m = {Ql,...,Qq} be a set of all representative
sets for ¥ . Then the set Q‘” is a Sperner System
on H, i.e. the set ®” satisfies the following
relations:

a) VQi S H Q ¢ Q; for all itj,
q - i,j=ls-'°9q
By A Qi

i=1 )

Proof: It is obvious that the condition (a) holds.

Ve have to prove that H & < Q4
; i=1 °
For any a‘_j & H, by Theorem 3.1, there exists a set

tq) ;
Qi < H such that ajeQi and QieGL y 1l.e.

q q
a. € \J Q; . Showing that B S “q
J tel aQ g Ao
It is obvious that H 2 \/Qi . The condition - (p)
i=1

holds. The probf is complete.

Theorem 3.5

Let H =1a1,...,ah} be a finite set and
3 = S]_,...,SS be a Sperner System on H.
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Let & = {Ql,...,Qq} be the set of all represen-
tative sets for & . Then /\ S5 q: /4 1f and

i=1
only if there exists a subset @7 o CQ such
AV (y) s
. H * - Lo\ g | = e
that Q€ Q. ]QJI 1 and 43 S4 \/(S)QJ
ore Q

Proof: Suppose that /\ S; # ﬂ Ve need prove
i=1

9]
that there exists a subset CQ, S Cd such that

L) g
VQjG 424 : lel=l and m Sy '” .
() \ i=1 s Ore Q/
i = e t i &
Let us define Q,, {{_al a € 0 l It is
obvious that l{a“— 1 and
A s = U i“}
i=1 {6}&-
Since a & Si for all 1—1 seasd ¢ 1t follows

that §a} is the representative set of S . This

( ( )
means a" < &8) == g'\ &@ .

Conversely, let &/’y) c (Q(V’ be a set that
s
VQ.@.Q:IQ.\= and \-/Q.= f\s . We
must prove that M S; {=/O' . By the condltlon
i=1

(&) of the Corollary 3.3 : VQ c (Q and Y5,

P . Q0 S5 # ¢ . Since [Qyl =1, it

shows that Qj - Si for every S5, € :f g 7

Q 8
i € %1 8; # @ . The proof is complete.

Corollary 3.6

Let H ={aj,...,a,} be a finite set and
j = $ 5. yoeeyD be a Sperner System on H. Then
1 s
%al( . ’la2.£ U5 s aah's are the representative
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sets of *¢]  if and only-if JEPe 1.

§4. The necessary and sufficient condition:

In this section, we will give a necessary and
sufficient condition for which two given Sperner
Systems on H are the set of all representative
sets of each other.

Theorem 4.1:
let H = ial,...,ah } be a finite set and

o A {Sl,...,Ss'} be a Sperner System on H. Let

a¥ - {Ql,...,Qq } be the set of all representative
getg Por' - g & Then

S= &

In other words the set of all representative sets
for the set of all representative sets for & 1S

just equel to i

Proof: We prove that €5

i (@)

1) Vsieff = 5, € 4 i.e. the set S;
is the representative set for G{y) . We need
show that the set Si satisfies the following

conditions:
g2 §
a) VQjeé => 5,0 Q5 ¢+ 4

b) VS’ & Bp == 3 Qj e (Q_(w such

that 5N Qj = 7.

0
2) ¥ Q;e @Ed =)=> S}sj -1 such that QJJY_:—'SJ.

This means that the matrix 77830'1) has exactly
one column corresponding to the set Q; .
Now let us show the statement 1 .
a) Let any S;€¥. since &@% is the set of all

representative sets for & , by Corollary 3.3:

&)
Vs, e, VQjeCQ =5 BNQ. 9.

b) Let any S;& f and VYs® <& §; . We have
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(H-5’)As, ¢ @ forevery S, € Y . Assume
the contrary that there exists Sk ed such
that (H - 8’)N S, = @ . It is obvious that
Sk
to the definition of the Sperner System J on H.
Since (H - 3?) S, *+ & for every S, € e 2
it follows that m_,f(H - 5’) is a M-cover. By
Corollery 3.1, there exists Q;j e czm and
Qj g {E =8%]., Consequentl_v; g O 9

Thus, we have & < CQ(ng-

& 857 < Si P - Sk c. Si . This contradicts

i

Now let us prove the statement (2) .
+ (Q‘?J)
Let any Q. & @
mg(H - Qi) is not a M-cover. Assume the contrary
that the matrix JIGq(H - Q;) is a M-cover. By
Corollary 3.1, there exists Q, s (H - Q;) such

Q. € &"‘” , showing that Q“'i N Q = g « We arrive

« First we show that the matrix

to contradiction to the fact that Q) is a
representative set of (Qw) c

Since the matrix  Jmg(H - Q) 18 not a M-cover,
the characteristic vector ) C[?TG:(I(H - Q;f_)) has

at least one component equal to null. Suppose its
j=th component equal to null.

a) We shall prove that for all a & QJJY_ , j=th
component of the vector C[my(ia!)] must equal to
l. The proof is by contradiction. Suppose there
exists a € Q; such that the j-th component of
the characteristic vector c[mg(ia})J equal to
null. Consequently, the j-th component of the
vector C[J’Rg[(H - Q';) u{al)] is”equal to null.
On the other hand, since Qf € @ Y, it follows
that the set (H - Q%) is a Sp-antiset of o' .
Since (H - Q+i) c(H - Q;) via}, there exists

Q € ch.‘!) such that Q c(H - Q;._}ula!. Since Q)
is a representative set of 3 then, by Corollary
3.2, the matrix D'n:f((H - Q;) v {a}) is a M-cover.
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it follows that all components of the vector
C(mg((H - Q;) u{a})] are equal to 1 . We arrive

to a contradiction with the assumption that the

j-th component of the vector (‘,[ms((H - Q;.'_) u{a})]

equal to null. Thus, we have proved that

All elements in the j-th column of the

(%) matrix mg(Q;f_) are equal to 1 ..
All elements in the j-th column of the
matrix ;m,y(H - Q3) are equal to null.

b) Let us show that the matrix ., (H)  has
exactly one column which satisfies (#) . In fact,
assume the contrary that there exists j-th and t-th
columns which satisfy condition (% . It is clear
that Sj = 'St , & contradiction (by the definition
of the Sperner System < on H) :

Combined (a) with (b) we concluded that there exists
exactly one column in the matrix m&' H) that
satisfies (%) and this column just the one which
corresponds' to set Q; o et &Q’Zk”) c f

The proof is complete.

Corollary 4.1:

Let H = {al,...,ah} be a finite set and
=t i isl,...,Ssg be a Sperner System on H.Let

d?) - {Ql,...,Qq’s be the set of all representative
sets for & . Then the following statements are
equivalent :

€
1) a) V’Sié?, ‘V‘Qj&dl?) ==9 ansi#ﬁ
b) VQjé&(?: ¥arcQ; ==9 Is; e Y

4.2

=ﬁ.
1)

2) a) VSiG(.f, VQje& == ansi */d

b) V'Si&"\f, ¥s'c Sy ==% BQjé Q(Ef)

such that (ARE o Si

such that Rl | Qj =
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goroltlery 4.,2%

Tet H ={al,...,ah'€ be a finite set and
J =15ps.-4.85% 5 @ =40Q;,...,0,} Dbea
Sperner system on H. Then the necessary and
sufficient condition for %% and (é” systemsgs
are the set of all representative sets of each other
is that the systems £ and o satisfy either
statement (1) or statement () .

Example 4.1:

Let H = {al,az,a3,a4,as,a6,a7§
and & = {31,32,33,54,55 3
Where _Sl = iaB,a6,a7} 5 52 = ial,a4,as,a7§ ,
Sy = %al,ayas,a,?z, Sy = §a2’85’8‘75 y
S5 = {8.2,8.6,a7§ =
Then 01100
0 0,0 1.1
10100
$ ) 01110
10001
s S M (R 1S |
(¥)

Q = {Q19Q29Q39Q49Q5aQ6 g )
where Ql= {87‘£ b1 Q2 = 182983985; 3
Q3 ={a5,a61 v Q= ial,aZ,aBI)

5 = {ay,ap,86,Q4 = Bp183:8 ¢
is the set of all representative sets for .
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And d L O\
" i B
o ¢ O
003
00O
0.2 O}
000

& ¥ L = X
== {Q]_,QZQQ3,Q4’Q5 { :

e (H)=
&9

el <> B o ip @ Sl = N f o)
O O B O =
O H G QR G

&

where
x 3 « o
Q1 = lagageaqls 51, 0 ={apapege ] = s,
QB = ial,a3,35,87} s S3 2 QZ = {az,as,a7z; S4,

Qg ={ 82’a6’a7{;=.,‘,s,5 .
It is obvious that lQQ /

! is the set of all represen-
tative set for GZI).

§5. Algorithms:

In this section, we present the algorithm to
find the set of all representative sets of any
Sperner system < on H, and the algorithm to
recognize whether a given set X & H .is or is not
a representative set of <& .

Remark: The algorithm to determine whether my &)
is a M-cover is a simple matrix algorithm, so here
we omit its.

51 Algorithm 1 s

This is an algorithm for the recognition whether
a given set I gl - representative set for Y .

-

The block schema of the Algorithm 1 is presented: n
Figt 5.1
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NO

4

X is not a represen-
tative set of &,

Mo o« (Y

li—-cover

YES

ie=d+1

X is a repren-
tative set of ¥. L

( END E

Fig. 5.1
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Se2tuAlgorithm 22

This is an algorithm to determine the set of

all representative sets for & System.

Input: e {al,...,ah} is the finite set

S

{Sl,...,Ss} is the Sperner System

on H,

n
Output: The set d is the set of all representative
sets for ff .

Method:
(
T} Det 3 #a 1, His'H

tﬁ”=ff

r
R .1
JTK( e JTZS(H)-"- (: )
Ty .
Let Q 3= will be a representative set,

Il

lsicraanls

{sl,...,ss} )

II) Suppose that at i-th step, we have
Huu {a a }
11,000, it

l;f(-i) = {S“.’ ,...,S“‘ }

J1 Iy
L)
Bag m(«;) (r 1 )
- .(i)
r
1y

(1) (i) i)
ERiHE PR L P
The set Q is?r_epresentative set of ff\ ‘\f(”.
Case 1: 1If Jféﬂ is a M-cover. .
[1:2){ =[3M' = k then {alli ’.”’{311}1 are

the representative sets of 3'(“ and

g = QV{al]}. i Q :=Q0{a1§ SR :=C2u{al][}JL

a) i



9

- 140 -

are the representative sets for g , Where

(&)
oew T l 1 = x. Hence we only consider
;) nn tw
Hl = Hl - U a
sl

cjti)::‘c\f :
e Moy (H) ) |
\‘1’ l>, ...;h%’t\> g

P <) 5
If there exists ff'é & such that lég')l = 1

/4 )
for all s "¢ ¥ then Ué;_ Q, -
i) 5:(‘(5" Qqed®
I.e. U’, S( is a common part of all the
Sjeg
representatlve sets for & @,

Hence, we only consider :

H(i+1) 52 H(l) = u{a!

()
a e S(?]) (l)l_ ; GJ":
(i+1) (1)
%i, . Ef : :r”
s ' ll+l\
and m‘“::m' (H(1+1_ "]1 5
‘f"“) I,_(l+l)
Ig
P +1) \r(i+1) ‘ 3 0
B0 sl v g e

Q :=Q \V A is the representative set of
(i+1)

(:f o 3 , where A := U{a t

a € S;‘) S‘:"x ”

If either Iéfﬂl <189 or 3 I)’"Q o

such that ]é;’[: i g‘;" & ﬁf” then we
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(i+1)
construct the matrix JIG as follows:

G+1) |, (i) (6: ) SRS . ) &P
H g T o {ajl ajeBTY , 3 £,
: D
where aL:j determine the row r'j 3
for all j = 12,...,1,6}
(i+1) (D

V4
= o - (5 s Where
7 G | @ f® ],
i 80 £ 0 s
éi+l)

1% (Gi+1)

(:Pl
Ly l)
S

»(+1) (i+1)
pi] o ik 2 lrpm > et
And Q := Q v{a;l is the representative
. 1
set of 3\3(“1) ;

d) Let ugs go to the i:=i+l1l -th step.
w

Case 2: 1If G is not a M-cover, i.e. either

i)
CLJﬁal)J ” (o,..., )  or C[.')Tél_]{: (& ARy B
d If i=1, the algorithm stop.
b) B4 >1 yilefs de=d~ 1 ,cand

Q :=Q - {ali . We consider a matrix

J?“e(i)== {r‘1’§ (1 G ia]é)

!l

mg’a
lr(l)]> [rll>\> she 2 (r(l)\ e

Go to the case 1.
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Theorem 5.1:

Tt 2 {al,...,ahl, be finite set and

f

Then the algorithm 2 make a clearn sweep all the

I

QS]_,...,SO g be a Sperner System on H.

representative sets for & .

X
Proof: Let & be a set of all sets determined
by the algoriithm 2. We must prove that

Do pee il e TR
(9

2) Yoe U == q e @.

Now, we prove (1):

¢
Let any Q& & g Q3= {_ail,...,ailz .

d) It is' obvious that Vsje A S,j NQ+ 4
Vi
y Ya; e8,3s S =5, [ a € s, l
J J
such that (Q - iaig)ﬂ S, = 7 .
: J (¢ o
2) Ve need prove that Qe (@ = Q¢& Q
e) If the set Q satisfies either [IMR(Q)|=»
or [r;l= oo =1r;|=1, it is obvious
i Tk
that Qe @ .

()
b) Since Qe & , there exists }SSH such

that Q & X and a saximal row ’of a matrix
Mey (Q) is just a maximal row of a matrix
m.‘! (X) . Suppose, it.!s Ty .
) a
Let X(D=X,QQ=Q9 ({:3)
o i(s\se‘f[o s detemmi
= . . 8, € 8. a etemmine
Jvd yhal ke
the row Ty -S
!

(s
Let ‘,)"{!') - S e

Since Q 1is the representative set of ﬁf 5
there exists )éJC. ;'il) such that
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(¢ (
QZ) :=(Q('D = {at 1)53{2) and the maximal row of
1

{
a matrix 7% ,,(QZ)) is just the maximal row

of a matrix S{AX(Q)).

Since the set Q has- k elements, it follows
that there exists p > O such that:

and Q(m) G X(m) Ml s Pap o

—

(m)
The row r(?? is the maximal row of mj‘"’)(a )

, *
and I, (X™). It follows that qe @

The proof is complete.

The block schema of the algorithm 2 is presented
in FPlgs’ 542 5

1) The row r; is called the maximal row of
the matrix mS(X) o g .l,ri\ = max { | rll N ey {rtlj y



= 144 -

(START)

>l
-

O M.
nou
o+

Y

NO A
YES

There isacom-
mon element.

g g

o r| o L
[ 74' e HE /(4 \{Y(:)} |
L Sort | £}
; |
s @ Q:=Q- la)}
| i:=i-1
YES
Q1:=Qu a4}

Qt==QU{at7s
are rep.sets

!
A¥:= via;l
, ° el
etk 2 (H A)
i:=i+1 )
R e m NO
: M-cover oy |
: v Yes
e e 5, YES
END
Construct D
gRErY

JUTHR B I b AR & T A AN

g, 5.9
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We close our paper with an example.
5.3 Example:
Let H = {al,az,aB,a4,a5,a6,a7l and
e 131,32,53,34,35,36 §

where
S,= {a7§ ) S, = iaz,aB,ask, 83 = {85,86} )

S4=} al,az,a6§ , Sg = ial’32’83}> Sg = {az,aB,a4},

B, 8, 85 5,88,
¥ gl 0 g L BB
B0 B0 d B3
r O 3 8 0 e
e (H) = ¥3
(7% . Lo o 0.0 9
SR 0 5 Qe S T T s SR ¢
ri ho 0 T 1 0 0
oAl 'S 0 0D R

8q is a common element of all the representative
sets for ¥ . Hence , we consider only HY 1\ {a

; }
and "= § - is;}. i

1 G ) ) G
1913 \r512 \F11 1rhlz gl [ry) > ©
()]
i o
2 (+*) 53 ?3
TMEywy /7 £3 (1)

i {a;vaz’as} ) Qp 1= {epegiag ]
We consider

32 S3 S4 S5 S6

-

B JOTD G N0
© 1% E e o e ke
mg(,fH\ia-,}): ¥ 950 0,02
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M-minimal covers and Spredner systems with application

to the key finding problem for relation scheme

Phan The Que

Summary

Based on results in [T7], in this paper the properties
of M-minimal covers when a finite set H and Sperner system
Y on H are given are investigated. Specially, the
necessary and sufficient condition for which two Sperner
systems are sets of all representative sets of each
other are established.

This means that from the given set of all keys for a
relation scheme , its set of all representative sets can
be constructed and conversely, from the set all represen-
tative sets for the set of keys, the set of keys for the
relation scheme can be determined.

The set of keys the relation scheme is just the set

of all representative sets for the set of keys.
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M-minimdlis lefedések, Sperner-rendszerek és alkalmazasuk

a relaciodos sémédk kulcs-keresési probléméjara

Phan The Que
Usszefoglald

A (7] eredményeire alapozva, a szerzd az M-minimalis
lefedések tulajdonsagait vizsgalja adott véges H halmaz
és rajta egy Sperner-rendszer esetén. Annak sziikséges

és elégséaes feltételét is megadja, hogy két Sperner-
-rendszer egymasnak teljes reprezentdld rendszerét al-
kotjak. Ennek segitségével, ha adva van eqgy reldcid séma
kulcsainak halmaza, meg lehet konstrualni a séma teljes
reprezentdldé halmazat és forditva, ha adva van a teijes
reprezentdld halmaz, akkor a kulcsok halmazat lehet meg-
hatarozni.

A relacidé séma kulcsainak halmaza tehat semmi mé&s, mint

a kulcsok halmazat reprezentald teljes halmaz.
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