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Abestract. This paper contains a simple aloorithm for
minimal partition of a set, which ie the departure point to study
attribute dependencies in informatiom system (ses [3]1, [6), [7],
[2]]. Thecretical properties of such partitions have been studied
by Lod {see [5]) and the proposed algorithm has been Lmplemsnted
by Stevens {see [8]). The implementation showe many practical ad-
vantages of the proposed method.
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tion, mimimal number of partlticns.
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1, Let n be some positive lnteger.

The set {1.:,....n} will be dencted by M.

A partition ¥ on H le a set of mutually disjolint subsets
of H whose union is H. These disjoint subsets of W will b
called bloeks of W, For 1,]6H we will write isjinl if and
cnly i1f both i and 3j are menbers of the same block of = . The
parition on W such that all blocks of it contain one elemant
will be denotad by 0.

If and w, are partitlons on M, then the preduct
Ty ig the partition on 8 sach that imjym, #m,} if and only
1f diwjimgh and iwj(n,), where 1i,JEN. The sym T, 4%, 15 the
partition H such that J.Ijh.lnzl if and enly if there esists a

gagquence in H
i = 10,11,11.....11_ =

for which elther j.‘ L] ig+1['1] or i’ L] 1.”1112l, whers
8% Dlpeaarr=le
For the rest of the paper we assupe that 7 ie 2 set

{‘1r"2l l“-'ih.n} aof Fl.'l.'tit!.’l}h on M.

2. The paper is devoted to the selution of the following problem:
PECELEM. Find the minimal pumber k and the set T, of all

gubgets of k different elements of T =ueh that it
| P L £ then
U ARRR AL

m, = W, ... M & mf Aauws Mo

1.l i 'I'h. i 2 ]

Lat 1 and 3 be different members of H. Lak “L:I be the
partiticn on M such that {1,1} ie a block of “1_1 and all
blecks of "1:. Bxcept {L,j} have one element of M.

In other words, the partition =, . can be represented in tha

i1
following form:
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{I'r Fie..: Ty T T T FI_;.”r_r} .

Any partition on H of the above type, i.8., the paptition
on B with cne block containing two elements of W and all
remaining blocks containing one element of M, will be called
minimal montrivial partition om K.

Obvioualy, “1] = 'I::Ii-.

Bny partition m € Mean be represented by a set P, of minimal

nontrivial partitions on N in the following way: j<j and 1sjim)

E]
if and ocnly 1f ﬂij Pl.
Pr tw 1. E n - W_
CRerty i :L:I 3
1471

Froof. Let us dencte
E = r |'|1:i
tijE Pl
We have to shew that ™ = %,. Obeilously, if 1ij1n1p, then '1_‘.”1'
whence Liajinl.
Suppose now that iwj[(n). Then there exists & seqguence in H
Lo dpdgpesard o=
with the property that for avery &%0,7,...,f=1 there gxists &
’1jﬂ']_ such that

1, ® bgaqlugy)-

Considering the definition of Py and Ty we havea
lu L 15”1 1=L]
for £ = 0,V;...,0=1. Since = ig obvicusly transitiva, thig impliee

that isj(m}, QED.

Eroperty i. Lat m and W, be partitions on H. Then
B, M if PP, # B.

e, 1., ij 173
my ey = TR
¢ if PBy MR, - @A,
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Procf. If B, N Py = @, then chviously @, T =0, for 1lj[l1*l'lz:|

would imply that '13'"1“3‘ Assume now that POF, ¢ @ and dencte

. E 1j
rr’IjE?.II'IEz
We have to show that B = “1*‘1.
Suppose first that 4i=§(n,*7".]. Then =300, and  AR3AT b,

whence €p,NP,. Chwicusly, this implies that 1%3(").

m
13
conversely, Suppose that i%j(®). Then there exlsts a Seguence
in H

i= :I.uJ:L,I.....ir -

i
with the property that for svery uE‘E{I,‘I.. ...1-1} there exists &
-ijer1.1rz such that

i, = I.“.Il'wij] .

Since “LjEP1“2' then by the definitions of P, and B, we
have

1, = 1“1t1'r1| and i = lsﬂ“i’
for & = 0,%,...,0=1; whence i=ji=;} and llj{ni!. This yields

L-:Illtuzb, QED.

™
Proposition. Let F be the set "1“'.?1 and let E.'l be the aat
By ~Fs where 15{1,2..,..m}. Then the number k is the minimal

pumber such that there exist 8, 8, ,...,8;, with 8,0 8,0 ...N5, =@,
i'l. :I.z i i, i, i,
Tha set s ig the pet of all sets 511J512.1r.,$kk with
&, N&, N...N8 = #.
o . L
Procf. If FeP the proof 1s cbvious. Otherwise, thanks to

Property I and the definition of P,

MysWy coulp ® E n

T ay, i3 -

Let m

fM, paaaen,E M . Thanl
11 1‘2 1’1
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mn N ses W = L L3 s
Ly ek 1} s, .¢p, op, n...np, 13
i3 11 li 11

P, AP, N...NP
iy Ly

= [P, ~PIAIF, =Pli...0[F, ~FIUF
il 1 iy 11

= & NS

M., .05, UE,
1 g iy

and hence

sxull = i n - L
1 13 i  a,.ee 08, n...ns, 19 g e
Limh, Tty 1, 15

-

my 1niz -rqﬂil = 11-H? "'“m

1
4f and only if

5, N8, NueaNB, = @.
ey Ly

3. From the above result it followe an algorithm for determining

the number k and the set .

hlgorithm.

Etep 1.
Etep 2.
Step 3.
Step 4.
Step 5.

Step 6.

Step 7.

Compute sets Bev 1 = 1:2p000,m.
Compute the sst P.
Compute sets Ei‘ 1 = 1,2 00e,ms
Iritlate k=1.
Compute all possible pete 31 ﬂ51 n...nsl .
1 z k
Check Lif any of sets computed in Step 5 ie egqual to the
empty set. If so, print the number k and all partiticne

that EL1ﬂEiEH.-,ﬂ51k = @ and stop. Obherwise, do Step 7,

Increment k by 1 and 2o Skep 5.

Wy oMy pawwash which correspond 0 B, 5. ,....8 such
i 11 :Lk 11 12 ik
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