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O npeacrasaeHnn 6ynesplx ynxnnii 6ecnoBTopHLIMY dhopMyIaMH
B HEKOTOPBIX CHMMETPHYECKHX Gasncax

Wsyuaerca npeacrasnedne Gynersix PpyHxumni popMynamu. HaliaeHst Kpurepun GecnosTopHocTH GyaeBbix
dynxuuii B 6azacax {v, -, -, 0, Lxy...x, v X,-...- X, }, rie # — neveTHOE YHCIo, Gomuee 1.
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On representation of Boolean functious by repetition-free formulas
in some symmetric bases

We study representation of Bootean functions by formulas. We founded repetition-free criterions of Boolean
functions in bases {v, -, -, 0, I, x;....x, v X,-...- X, }, where n — uneven number is greater than 1.

Beeaenne
IMogx 6a3ucamu nNOHAMAEM  KOHEYHEIE
foJHbIe MHOXecTBa OyneBblx dyHKuMi, co-
Aeprauiie KOHCTAHTBI.

Popmysa @ nag Gazucom B nazbiBaercs
becnoemoproli, €cli  KaXJad MNepeMeHHas
BXOAHT B Hee He Hosiee 0AHOIO pa3a.

Qynxuys f HazpIBaeTCA HechoemopHol B
faznce B, ecnn cyniectByer OecnoBTophas
dopmyna @ nap B, mpeacrasnmiowas QyHK-
mao £ B npoTuBHOM chyyae f HazbIBaeTcs
noemopnou B B,

B nacrosweii pabore npoaomkensl uecie-
AOBAHNA N0 XapakTepu3auuH OyneBbIX DyHK-
1MH, npeacTaBuMbIX GecHOBTOPHHIMKA Popmy-
naMH Haj 0a3McaMH 1TepBOTO ypOBHR M3 Hac-
THYHO YNIOPAAOYEHHOTO MHOM¥eCTBa 0a3HCOB,
gseaehnoro B [1]. OrMeTHM, 9TO JaHHOe yac-
THYHO YNOPAAOYEHHOE MHOXKecTBO Gasucor
AYanbHO H3OMOP(HO YACTHYHO YMOPAZOUEH-
HOMY MHOMECTBY 0a3UCOB, PacCMaTpUBAEMO-
My B [2].

B paborax [3-7] nonyueHsr kputepun Gec-
NOBTOpPHOCTH OyneBrtX QyHKUpA 8 OMHAPHEIX
pasucax {v, -0, 1} n{v,-, - 0,1, D}, a ana
Tpex HeGWHAPHBIX GA3MCOB Takhe KpUTEpUN
Haiifienst B [1]. Huoke npencrasneno paciu-
PEHHE pe3ybTaTa, NONYYSHHOTO B OAHOM M3
HeOHHapHBIX Oa3HCOB, VA BCEX HEYETHBIX M.

Bee weonpenensembic NOHATHA  MOXHO
HalTH, HanpHMep, B [8].

Byayr ucnonesosatscs caeaywoluye obo-
3HAYEHUSA:

- CHUMBOJIOM X
(X1, Xn);

- rang f—~ paHr ¢yHkuHH f;

- 2(f) — MHOXECTBO BCEX CYIUECTBEHHHIX
REPEMEHHBIX (YHKHY f;

- & (f) — mMHOXecTBO BeeX (UKTHBHBIX ne-

X, ecnin o=1;

obo3navaerca  Halop

pemerHsIX dyHKumn f; x° =4 _
X, ecmmo=10.

DOyukuua, nonydaemas u3 flx,,....x,) noa-

CTAHOBKOH BMECTO HEKOTOPOH MEPEMCHHOR X

KOHCTAHTEl ¢, Ha3BiBAETCS OCMAMO¥HOoU U
obo3Hauaerca f. VIHAYKTMBHO 3TO onpene-

ACHHE PaCcMpPOCTPaHAETCt HA TNMOAMHOXECTBO
NePEMEHHBIX.

Hazosem nepemennyio x; GyHkunH | dux-
muenotl, ecAn f)= £\, U Cyuyecmeennot B

NPOTHBHOM CAYyYae.
Panzom Gynesoit QyHKumMK f HaspIBaeTCs
YHCTIO €€ CYIHECTBEHHbIX MePEMEHHBIX.
Oyukuma f Ha3piBaeTeA ¢rabonosmopHoii B
fasuce B, ecan mobas octarounas QyHkunA
ot (hyHkUuM f asasietcs GecnoBTOPHOMH, a cama
fnoBropHa B Oasuce B,

' PaboTa BEINOIBEHA NPY NIGAAEPXKKE IPAHTOB BYPATCKOTo rocysuBepeHTeTa H MUHHCTEPCTBA 0GPAZORAHHA

Y Hayky PecnyGnuku byparug,
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Baszuc Bo={v, +, —, 0, 1} HaznipaeTca 31¢-
menmaproim, a 6asuc By w {f}, rhe fcnaGomno-
BTOpPHa B Bp, HasbiBaetcA #pedaremenmap-
HbIM,

Basuc B|, n=Bg U{g}, FrAc g = Xp7..." Xy V
X°...x, 1 n 23, Gynem HasbBaTL npedane-
MERMAPHBIM CUMMEMPUYECKUM 63.3HCOM -
paaxa n.

ByaeM roBOpUTDL, uTO QYHKUMM f U g cen-
3aHbl OMHOUIEHUEM <, M IHCATh f< g ecau
g mobore  Habopa & BuimosHAeTCA
Ré&)<g(6).

@yukunA [ HasbiBaeTeA 0006wenno mo-
HOMORHOU RO NEPEMEHHOU X, €CITU BBINONANA-
erca ubo £, < /), mbo £ > f!. Ina xpat-
KOCTH 3aMUCH OBODWIEHHY MOHOTOHHOCTD
¢byHKUpH f N0 nepemenHOl x Oynem ofosHa-
4aTh TaK: f € My.

[Ipouseadnot dynkumn fx(,...,.x,) no ne-
PEMEHHOH X  HasbiBaeTCA  (hyHKuUMA

o/
Lo

Monstie npouzsoasod yHKUMM no ne-
PEMEHHOMH PacnpoCTpaHieTC HHAYKTHUBHO Ha
MHOKECTBO NMEPEMEHHDBIX CICAYIOMMM 06pa-
30M:

ol ¥
of _ ax,.!...@x,.H

Ox, ..0x, o,

T

QyHKUAA HA3BIBACTCA HE¥emHO#H, eClU
yicao HabOpoB, HE KOTOPEIX (YHKUMA paBHa
1, ABNAETCA HEUCTHBIM, H YeMHOU B NPOTUB-
HOM clTyuac.

MHuoxkecTso OyneBrIX QyHKUMI P, conep-
Kalliee TOXKISCTBEHHYIO QYHKXLMIO, HazpiBaeT-
CA HACNEOCMEEHHbIM, €CIW IS MoGol ¢yvk-
unn fe P mobas octarousas GpyHkuus 17 € P.

Muoxectrso GynessiX PyHKUMit P wHasbi-
BAETCA WHBAPUAHMHBIM, €CRH Jua mobpx
byukiuii  f(#,y), g(V)eP, rae anv=0,
cnpaeeanueo Bouenue f(#, g(¥)) e P.

1. Bcnomorarenbnble YTBepKIeHHs

Tlpn nonydYeHuu OCHOBHOTO pesyfsrara
Byayr wucnoab3oBathest CHEAYIOluMe yTBEp-
HKJICHHUA.

Ipemnoxenne 1 [7). Muoxecrso Gyrne-
BBIX (pyHKUHH P gBAACTCA BACNEACTBEHHBIM U
MHBapHAHTHLIM TOTAAa H TOABKO TOTAa, KOTAa
P ectb MHOWKECTBO BCeX OECNOBTOPHBIX ByHK-
LWHMH Haj HEKOTOpLIM Gasucom B.

Cnteacreue 1. Ecnu ansd Hacie ACTBEHHOIO
H WHBAPHAHTHOIO MHOXeCTBa OyneBbiX PyHK-
i P n Gazuca B mepuo, uro Bg P u
SBmP=® , TO PB:P.

Taxum 00pazom, Ans QOKA3ATENLCTBA TO-
ro, YTO HEKOTOpPOE MHOXKecTBO OVAEBBIX
hyHKUHIE P COBNANaeT ¢ MHOMXECTBOM BCEX
0ecnOBTOPHBIX QYHKUMA HAD HekoTOphIM Oa-
3UCOM B, 10CTaTOuHO NOoKa3aTe, yto P obaa-
JIaeT CBOHCTBAMU HACHEACTBEHHOCTH M HHBa-
PUaHTHOCTH, H NIPOREPHTH, HTO Bce ciaborno-
BTOPHbie B B pyHKUMM HE BXOAAT B P.

IIpennoxenye 2 [9]. Caeayiowas cucte-
Ma OyneBhIX PYHKUMH ABIICTCS MOAHOM CHc-
TEMOH NPEACTaBUTENEH KINACCOB 3KBUBANEHT-
HOCTH MO oTHOWEeHHK O00GIWeHHo oaHO-
THITHOCTA A8 OyneBbix ynkuuii, cinabono-
BTOPHBIX B TIpeA3neMeHTapHOM Gazuce B, n,
rae # — HEYEeTHOES YHCHO, Sonblliee 1:
x1{X2 v X3}V X3xs;

XXz v X3%4) v X5(x3 v XoXa)s
x;(xzv . VXk)V X2 ot Xy k> 3;
x;(xgvx;,-...’xk)v x;f}-...'fk, k=3

Xice XV X e X, k22, k#n;

A TR ) RV PRI N

X oo Xy B (KnsernXon) VX1 X0
X .. X, F(Xnt1see . X00) V X1 X2,

2. OcuoBHOMH pe3yiabTaT

B s1oM pasgene GyRyT MOAy4eHsl KPHTE-
pun OecnosropHocTn OyneBeIx QyHKuUMH Ang
HEKOTOPBIX NPEA3TEMEHTAPHBIX CHUMMETPHYE-
cKux 6azucos,

Oyuximio  f  OyaeM  Ha3BBATE  A-
nemgepoot, rae n>2, ecnu nmbo rang f < 2,
6o anst oboro xe& p (f) BHINOAHAETCS OAHO
u3 ycnopwii 1, 2, 3:

DEN=8(Hus() 8L

2)SP=(NudB ()

SN =80 =6(S]), f e My n naix-
AYTCS Vi ynae p(f))  Takwe,  uto

,, o
Fe) & —=x 1
(e [ay‘,--.,ay,,_l)

Oynkumo f Symem HaseiBaTe Hacredcm-
BEHHO N-HemSepOow, ech Cama f 1 Bee ee OcC-
TAaTOYHEIE PYHKIUWH ABRKIOTCA H-HETBEPALIMH.

Teopema. bynesa dyHkins f GecnosTopHa
B Dastice By ,, rae n — HeweTHOE YHneao, 60b-
wee 1, TOorna B TONLKO TOFAA, KOTAA OHA ABIIA-
€TCsl HaCNeACTBEHHO (-1 )-HEeTBEpOOH.
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CUMMEMPUYCCKUX DA3UCaX

HoxazarennctBo. [Ins nokaszarenscrea
TEOpPEMbl BOCMONB3YEMCH METOXOM, OCHOBaH-
HBIM Ha MPeANoXeHHn 1.

O0o3naunm uvepes P, ; MHOXECTBO BCEX
HACIEACTBEHHO (#-1)-HeTBepApix GyHKUMH.
Muoxkecreo P, ABNAETCA HACNCACTBCHHBIM
N0 ONpenesICHUIO, NOKaweM ero UHBAPHAHT-
HOCTb.

Myers  f(@,v)=g@@,h(v)), rae g(@,y),
hP)yelP, . Ecnu i=0 v [v| = I, To PyHk-
ums f 0606IWEeHHO 0AHOTHHHE ¢ g Wil A, Ho-
3TOMY ABNAECTCA HacAeACTBEHHO (n-1)-
Hereepnofl. Jlasee cumtaem, 4to = wid
|[¥{> 1.

1. Mycte x €. Ecnn BLIMOAHACTCS ORHO
H3 cTporuxX BKoueHuit &(h) < S(AY) wau
S(h) < §(Ah)), 10 cooTeeTcTReHHO NUBO & ()

c §(f2), aubo S(H < S(f)).

Mycrs &(k) = §(K) =5 (k). Pacomot-
pum  f! =gl (@, y)- h (). Oueruaro, uto cy-
IECTBYIOT NEpeMeHHbie Xi,....xn2e p (b} Ta-

Kue, 4T0 S (h)c 6(_—653;‘——1 Tak kak
X, 50y O,y )
CTIPABENNMBO PAECHCTBO
of!
X,y OX,_s

0 S{f)c 5[

npotuHoro, uto f @My Ilyere ana
onpeaenennoctd £, < £ . Torma apu moGux
#,V,,V, BBINOJHAETCA

g, h(¥,,0,%, ) < g(4, (¥, L%, )).
Tak xak A¢ My, gna moboro # UMEKT MeCTO
HEPaBEHCTRA

g@0 < g@ml),  g@0) =g
Orcrona cnenyer, yto g, =g, , TO €CTh fepe-

an
0x, .. O,

=2

=g, (@)

of.
Xy 5y OX,

-2

L]

J . Hokaxem ot

MeHHasa y GUKTHUBHA, YTO HEBO3MONHO,

2. Nyers xe#n. B cnyyae BLIIOJHEHUA
OAHONO M3 CTPOTUX  BKAOYEHMH 5(g)
c8(gd) mm S5(g) < §(g,) cnpaBeATHBO
POBHO OAHO M3 CTpOrMX BRmOueHu#t S(f)
c (S Yyumm S(H < (L))

Mycre 6(g) = 5(g°) =&(gl). Pacemor-
pum £ =g (@, h(¥)). Ecnu ana gl(#,y) cyue-
CTBYIOT X1,....%n2¢ o (£.(#% ), OTAMUHBIE OT

dg’
Takue, 40 §(g.)c §| —=2= — | roraa
Y (&) [6x,,..‘,8x,,_2] a
i
cnpaBeuBo  S(f )< & (“—%—]
| ox,,...ox, ,

MPOTHBHOM CNTy4ae CYLUECTBYIOT NEPEMEHHbIE
Yoo Wase p{gu(@,y)), oTMdHbIE OT ¥ Takye,

4yTO cnpaBseAIHBO
og’
s(ghHc 5[—%’——] Buibepem npo-
W5 ve0s OOy
H3BOJNIBHO CYIIECTBEHHYK) Z€V M paccMoOT-
af; ag: 1)~
pum = #.(V). B cuny
o,.0p,,0 Oy, 0
TOTO,  4TO (g s [*?—&L-——]
. a.VU“"ayn-Say
of! of!

CNpaBeaIHBO . = :

.0y, .02 Oy,..0p, ;02
Joxaxem oT mpotvsHoro, uto f M.

ITycts ans onpeaenennoctn f° < f'. Torna

pH MOBHIX % ,,,V BHIONHAETCS

g6, 0,%,, h(V)) < g(&t,, 1.4, A(V)).
Orcropa crenyer, 4rto npu Mobbx &4,
BbLITIOJIHAIOTCS HEPABEHCTBA
g(#,0,4,,0) < g(i,1,4,,0),
g, 0,4,,1) < g (i, 1,12,,1).

Torma geM,, nonysaem npotusopeume, Ta-
KHM 00pasoM, HHBAPUAHTHOCTE ;¢ A0Ka3aHa.

OcTanoch A58 HACNEACTBEHHOTO WHBAPH-
aHTHOro MHOMecTBa Pn HaélTH nopoxjaro-
wi ero Hasuc. Ouesuano, 4to B ¢ Pui.
TTokaxkeM, YyTo Bee cNAbONOBTOPHBIE PyHKLIHK
B Dazuce B) , NpH HEYETHOM N He MpHHAANE-
xar Py, JloctaTouHo orpaHuuunTscsg npoBep-
koit GYHKUMWI W3 NpeanokeHna 2, TaK Kak ec-
M CBOHCTRO (n-1)-HETBEPAOCTH HE BHINONMIA-
eTCA AN HEKOTOPOH (PYRKLMM, TO OHO HE BHI-
NOMHAETCA H ANA Bcex 0000IMEHHO OAHOTHI-
HBIX € Hel QYHKIuUHA.

a) f=xi(x;vx3)vxsxy. Torna

f,?'*“x:;x«;, f;l = X2v X3

O6e 3Tu ocTarouHbie (PYHKLHAH HMEIOT (UK~
THBHYIO NEPEMEHHYIO CYIECTBEHHYIO B f, no-
Tomy f& P,

b) = xi{xav xaXa) v xs5(x3 v Xox4). Toraa

S = XiXa v X3s, fo = (v xs)xy 1)
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Gynkuma £, f, CyWecTeeHHM u fe M, ,
MOITOMY f& Py .

¢) (v .. VXV X2 L Xy, TOC k23,
dyukuust f&Pri, TaK Kak [, f; cymecTren-
HHL, 8 f& Mx] .

d) ~Falovi-..ox)vxys ... X, roe
kz3. Tlpn k=3 ff_: =xz A f, =x1. O6e 21! OC-
TaToOYHbe QYHKUMH MMEIOT QMKTUBHYIO Tie-
PEMEHHYIO CYLIECTBEHHYKD B f,  MOsTOMYy
Jf& Py [lpu £>3 cutyauua aHanoruyHa c).

e) fFxpoXkv X X, Taek228k#
n. Ypu =2 oypxuma fef,,, Tak Kak
13+ f, eymecteentel v f; =1, Ipu k>3

f::=fz et X ks _f;'l = X2 Xks
L —_ —
fo =Xz Xv %, e X,
Jlerko 3ameTeTh, 4YTO PYHKUMAU ff, fx', .
f . ¥
Jf,, CYWECTBEHHEl H HARLAYTCA POBHO k-2 me-

PEMEHHBIX Z(,...,2k.2 TAKHX, YTO CIpPABERIHBO

cTpoTOE BKIKOUEHHNE
/ .

6(f)c 8| ————— . Ho k = n, noaTomy
' 2, enes 024 o

fE Pn,.].

f) X glxa...%041) V XXy Torza
f‘-?=g-(x2,----,xn+]), f:\—::le'"'xﬂ"'ls

;-
fl=% . %

X -l "
4] 1 J
OyHKUHKH fxl, ;;, _f:,lcyi.uCCTBeHHbl H 4
mobbIX  zy,....2n2€ p( ij) HE¢ BBINOJMHAETCH
CTpPOToe BKIIIOUEHHUE

f (y;:
5(£.)C‘5[a_z{:az_,,-z}

noaToMy f& Pp).
8 X, & (e Xont) V
V Xpe "X, TOrna
Fo=% e X, (e VX0),
fo=% X (R, V..VE, )V
VXX A1t X 2na,
f;:=x;-...—xn-1-xn+1-...-x2n-1v

V:’?, 'u-'fn_, . XV

VX e Xy Ky e Xy

n-i i+l

OcraTouHbie PyHKUHuY fx” W f, CyLecTBeH-
Hel. B cuity Toro, 4to npeacrasienue f Ag-
JIASTCA COBEpUIEHHON AM3BIOHKTHBHOH HOp-
ManbHOH GOpMOM, HeTpyaHO 3aMeTuTh, uTO
bynxLMR fj» HeYeTHas, TO €CTh CYLIeCTBEH-
Hasi. OueBHIHO, YTO NpOH3BOAHAS HeuyeTHOM
byakuun no neboit nepeMeHHol ecTh Hever-

Hast QYHKHHA, NO3TOMY HMEEM CHTYaUHIO,
aHajoruvHyso ).

h) fFx-. %, 80150 X)) VX)X
Torna .
0._= - —
fo= Xy %, 8(Karts o ¥n)s S = X2 Xom,
f;: = xl‘..-'xZnV EE TeaaT f" xn+]'...'x2nv

VI e XX e Xy,
Curyauus aHaforM4Ha g).
Takum  obpazom, Sy N =0 H

B, < F,.,. Teopema nokasana,
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