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ON THE e-SEPARABLE AND DOMINANT SETS
OF VARIABLES FOR THE FUNCTIONS

5. SHTRAKOV

2700 Blagoevgrad
School of Education of Blagoevgrad
Bulgaria

In this paper we investigate some properties of the e-sepa-
rable and dominant sets which are introduced immediately. We

use some notations and terminology from [1,2,3].

Let f be a function, Rf - the set of all essential

variables for f and S, - the set of all separable sets of f.

f

Definition 1. A set M, M ER ls called e-separable Tor

!

f with respect to WV = {xij’xig""’xﬁ } = Rf’ if for every
s-values ¢. ,c sC of the variables in N, the sub-
S

Tl T

function of f which is obtained with these values, depends

i i < e = PRl 10
on all variables of M i.e. M_.thkl 311 ,.”,xzs C%S)

When M 1is a c-separable set for f with respect to

’xigfcig
Rf\M, it is-.called c¢~separable for f. The set of all c-sepa-

rable sets for f with respect to ¥ will be denoted by
* * *

S =
sy and Se {x|x € ST,Rp\K}'
Definition 2, A set M = {xi],xi """xim}s Rf’ is
called dominant set over the set N, N &R for 'f; 4f there
f s
exist m - values ci]’ciz"';’cim of the variables in M such
that
N(]H(x- :C-,x. = C. 5t o eile X :c./‘_—_g
g g TRy Ry TR T

and M is a minimal set with respect to this property.

When this eguation is true and M 1is a dominant set
over N, it is said that M dominates over ©#¥ with the

/

values €. 3@ simayiCo
2 %

2 m

1 7
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The set of all dominant sets over #N will be denoted by

LN,f and DNJf = {xaa?fl (3M) x €M A ME LN,f}.

The proofs of the next lemmas follow immediately from the

Definitions 1 and 2,

* *
Lemma 1. If M, € Sf’ ¢ € I, then U M. € Sf’
% 1L
Lemma 2. EE M IE .S then for every N , VN, < N the
. Tl & L
set M belongs to S .
- fall;
Lemma 3., If M € s’;. y then for every M., M, €M the
J I
*
set MJ belongs to Sf,N’
Lemma 4, Let M € R gid ¥ = 18 sds seuby @ &+ Bu IE
= J;?"dy - T
there exist the values e. ;€. 54e45C: such that
$1 I3 Jg
BNR (e S8, 58, 80 paeatty Sa, 020
F79, 497 o dg 3y T dg g

then there is a subset N of N such that N. € L., .
1 1 M;f

Theorem 5, If M e L ! N € L and MNN = then
N; " psf ¢

: & %
there exists M, such that MJ__A4 and M, € Lp,f’

Proof. We can suppose without loss of generality that

M = {xl,xz,...,xm} and N = {xi 2Ty seeas T, [
1 2 s
Let C1sCoarrnsCpy and cij,ciz,..;,ci be some values
8
which ¥ dominates over N and N dominates over P, If

fq1 5 flzg=cp 9= Cgyenyz = e )

then for every s-values a. ™ 5 e e 0y 0 of the variables in
11’ zg’ By
N we obtain
fq = Tyl = g5 By = B geonsTy = Bpd
' 1 1 2 2 ] €
Hence
Fo S FolilBes S @ 5 W = By gennaBs = 8, J
% =" %y oy g L ts ‘s

and by ¥ n N = ¢g it follows
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Py S P25 Bt vl = @ 5 RSBy 5 My = Ba vaiials = @l
1 7 o2 m m’ Z, T4 g g L 18

and P N R = ¢, By Lemma 4 it follows that there is M
1 Y 1

such that M, &M and M., € L 3
1 1 psf

The condition M N N = ¢ 1is essential which may be

seen from the following example. Let
ol O
f =) a5+ zox,z, + x1x4x5(mod 3)
I Ak g, = 0

where xl =
(s 8% & i x, £ 0

If M= {z,z,}, N = {z,2,} and P = {xg,z .} then M € [

N E Lp 7 but there isn't any set m, such that M, M and
3
M. & .
1 P, f

N, f

Lemma 6. For every =z, x, € Rfr the set {ma} belongs

tO L{xa},‘f‘.

Proof. For every value o of the variable x, it holds-

true {xa} n R (xa & ca) = g,

b
But {xa} hasn't any nonempty proper subset and by

Theorem 5 it follows {x } € L : .
a {xa},f

Theorem 7, JEIE x, € Rf and xB € D{xa}’f then
{xa,xB} € Sf'

Proof. We can suppose without loss of generality that
M = {xB, xs,x4,...,xm} € L{xa}:f'
It L, = rg

If we suppose that x, EM then by Lemma 6 it follows
It is a contradiction, Hence z, g M,

then the theorem is trivial. Now, let z 4 Zg

M L .

E g 37
Let Cgs Cgs Cysen-sCo, cm+1,...;cn be n-I-values of the
variables in Rf % {xa}, |Rf] = n, such that « € Rf, and

z, 4 Rf,, where



fl = f(xs S B By S peiia®, Sy By SIE asenea®, T0 )
and

Iy & ¥i2g = 8oy By = Ggn 8y = Bysneealy, = 8.0
This choice of Cgs Cgo CysriaaCry CpiqsrenyCy is possible
because x, € Rf and M € L{xa}’f. On the supposition that

i = = 4 4

{xa, xB} 3 Sf we obtain f, fl(xB ce) for every cg-
T : L 1 =
n particular when cg cg it follows z, € Rf‘l(xB cB)
i.e. x, € sz. This a contradiction. The theorem is proved.

Corollary, If x, € D{xB},f or zg = D{xa},f then
{xa, xB}ESf.

Theorem 8. If M € LN f and there is a value 2s of

3
the variable «x such that M# R.(x = ¢ ) then
o} oo a

T € DN,f'

Proof. Let M = {xj,xz,...,xm}. If =z, €M then the
theorem is trivial. Now, let x Z M and ey be a value of
the variable =z such that M 0 Rf, # M, where £y 7 f(xa:ca)‘
We can suppose without loss of generality that
z, € Rf;. Let c,,c,,...,c, be m < values of the variables
in M such that

NN Rf(;lzc

19 Ty = Corrnns®y =_qm) =g

/
" §

i

7

cg,’l",’

Then for every m - values e
x it holds true

Qé of the variables

TsTosenns

= ¥ = = f = e il
N N Rf(x, = Cgs Tz = Cpyeris® = cm) # 0 and fj —.fJ(;J ql).

This equation implies

es® = cm) =g

NN Rf (xd = ca, Ly = Cpyee a

By Lemma 4 there is a subset M, of M!' such that M7 € LN £

where M' = {xu, Tos xg,...,xm}.

Now, if x, Z MJ then M € L This is a contradiction.

N, f
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Hence x E M The theorem is proved.

1-
Corollary, For every essential variable of the function
o :
¥ lagb & Sf if and only if D{xa},f = {z }.
Theorem 9. For every W, N&ER the set D, ' is a
£ v, f

c-separable set for f.

g .
Proof. If &N = ¢ then obviously DN’f € Sf' Now, let

N # ¢ and we can suppose without loss of:generality that

Rf = {xl, x2,...,xn} and DN,f = {xj, Tosrens xp}, b= 7

Moreover, we suppose that there are n»n-p - values

e of the variables in R D such that
n e

cp+1, cp+2,...,
DN ¥ < Rf]' where
3

Iy = f(xp+] = cp+1, xp+2 = cp+2,-..,x =ecl.

n n

Again, we can suppose without loss of generality that
<, Z RfJ and
M= {x STy s T g, T } € B e
2 3 m 2
Then for every m-I1 =— Values @i , B 535+ 385 of the
T, 1z U
variables in M \ {xp} it holds true

NN foﬁrig = ci2, xig = cis,...,mzm — cim) Z J.
Now, we suppose that there are the values cé & aé ,.,,,cé p
cé+1,...,cé such that ~¥ n Rf2 = ¢ where 3 X
oy = f(xiz = 0’2, xig = céS,. .,xim = cém, xb+1 = cé+1,
xp+2 = cé+2,...,xn = qé).

By Lemma 4 there is a subset M_, of ¥’ such that M] = LN 72
L]

1
s —
where M {xig’xig""’xim’xp+1""’xn}' By M € LN,f ,
we obtain M, Z DN F which is a contradiction. Consequently,
L]
+N =D = - . . LI . y ’ ""
for every m#+n-p~=1 =values azg, alg, P aim, ap+1, ap+g o,
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of the variables in (RfIDN,fJ U (Ml{xp}) it holds true

N N Rf(xi2:ai2’xi3:ai3""’xim:aim’ab+1 = ap+1, xb+2 = ap+2,...,xn = un)fﬁ.
But f] = fl(xp = up) for every ap and there exist m-values
cg, cg 5 cg ,...,cg of the variables in M such that
2 3 m
N MRfls =e, &, =8t 8 =8l joess el ) =9
% Ty T, g s Lo Yo
and
— n —_ n ) | 4 = —_ —
N N Rf @p = cp3 xi2 — cig)".’mim—cim’ xp+1 cp+1,...,xn cn) 7

This is a contradiction. The theorem is proved.

The author is indebted to K.N. Cimev for his kind

encouragement and advice,
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~A figgvények valtozdinak c-szepardbilis. és domindns halmazairdl.

S. SHTRAKOV

Osszefoglald

A szerzO bevezeti a c-szepardbilis és domindns halmazok fogal-
mat és néhany ezen fogalmakat jellemzd tételt bizonyit be.

06 c-cenapabeJlbHHX U [JOMHHAHTHHX MHOXECTBaxX IepeMeHHHX IJIA

OYHKIITUHK

C. ITpakos

Pe3soMe

ABTOp IaeT olpelnesieHHe c-cenapabesyIbHEX U IJIOMHHAHTHRIX MHOXECTB

H JOKa3pBaeT HEeCKOJIBKO TeoOpeM, KOTOPHE XapaKTepH3yoT 3TH MHO-

XecTBa.
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