Orienka crerieHeit pa3aesisaionx
MHOT'OYJIEHOB JIJId MOHOTOHHBIX U
CaMOJIBOICTBEeHHBIX (DYHKIIMI1

M. B. Hocos!

B pabore mosydena BepxHsisS OIEHKA CTEIIEHU MHOTOWIEHA C Jeii-
CTBUTEJIbHBIMU KO3 MUITMEHTAME PA3IEISIONIEro HyJIA U €IUHUIBI MO-
HOTOHHOI OyJIeBCKO# (DYHKIUUE B HEYETHOM CJIydae PA3MEPHOCTH IIPO-
crpaHcTBa. BMmecTe ¢ paHee W3BECTHBIMU OIEHKAMU JIJIsi YETHOIO CJIy-
Jast M HUXKHEH OIEeHKU JJIsl HEYETHOTO I0JIYYaeTCsl OKOHYATE/IbHBII pe-
3yJabTAT. AHAJIOTUYHBIE PE3YJIbTATHI TOJIYYEHbI JIJIsI KJIacCa CAMOJIBOM-
CTBEHHBIX (PYHKITHIA.

KuarodeBble ciioBa: MOHOTOHHAsT OyIeBCKas PYHKIUS, CAaMOIBOI-
cTBeHHas OyJeBcKasi (DYHKINSI, PA3IEISIONUI MHOTOJIEH.

[Tycts B™ - n-MepHbIil euHUYHBI Ky0, R[x] - MHOKECTBO MHOTOUJICHOB
OT I IIEPEMEHHBIX C JieficTBuTebHbIMU Koaddunuentamu, x = (21, ..., Ty),
P, - muO2kK€CTBO OysieBbix dyHKIMiA, My, - MHOXKECTBO MOHOTOHHBIX OyJIEBBIX
dbyukimit or n nepemennbix. Ckaxkem, yro muorouied f(z), f(z) € R[z]
pasjiesisier HyJu u eAuHuIbl 6ysneBoil dyukimn F(x) ecan

Fla)=1< f(a) >0, F(a)=0¢< f(a) <0, a=(a1,...,an)€ B".

Takoit MHOTOWIEH OyIeM HA3BIBATD PA3IESIONIAM MHOTOYJICHOM (DYHKITUN
1.B pabore [2] gokazano, 4To 1jisi JiE000H MOHOTOHHOI OysieBcKoi dyHK-
UM OT N IIePEMEHHBIX CYIIEeCTBYeT PAa3Ie/IsIONuil MHOIOYIEH CTEIIeHU He
boJtee [%‘H] U CyIIeCTByeT OyaeBcKas (pyHKIWS, st KOTOPOU CTeeHb pas/ie-
JISIOMIEro MOMHOMA He Menee [g]. ITpi 9éTHOM n BepXHsIs 1 HIKHSS OICHKHI
COBITQIAIOT, ITOKAXKEM, UTO OYJIET TaKas YKe CUTyallds U IPU HEIETHOM N.

[Iycrs n = 2k + 1, F(x) € M, uMeer MeCTO CJie/lytolnee MpeICTaBIeHne

[

F(x) = \ Ty - T, s
(il,...,im)EU
e K = {o = (0,...,04,0,...,0,,0,...,0)[o;; = 1,(i1,...,im) € U} -
MHOXKeCTBO HkHuX ejuaul pyukiuu F. Bynem npencrasienue F(z) 3anm-
CBIBATDH B BHJIE
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F(x)=\ a°.

ceK

Onpenenum muoxkectsa K1 u Ko:
Ky =K\{o|lo| <k}, Ky=K((\{o|lo|>k+1}
TOr/IA
F(x) = Fi(z) V Fa(z),

Fi(x)=\ 29, Fy(x)= \ z°.

oceKy c€K>2
Omnpeennm MHOTOWIEH U3 R[z]:

filz)= > 29, degfr <k.
ogeK;

Torma
Fi(a)=1% fi(a) 20, Fi(a)=0% fi(e) =0, «a€B"

Eciu Ky = 0, To(f1(z) — 0.5) - pasaensiomuii Muorowien F ¥ CTeleHb €ro
He OoJee k.

Paccmorpum  cayuaii Ko  # (. Onpenenum  dbyuknuio G(z) =
Fy(x), Fo(z) = G(T). Ouengno, uro G(x) MoHOTOHHAsI OyseBcKast (DYHK-
st u {o| o € Ko} - Bepxuue nyiam dynknun G. s moboro o € Ko
nmeem |o| < (2k+ 1) — (k+ 1) = k, 3naunt, ecyim A - HUZKHEUE €JIUHUIIBI
G(z) , To mia moboro A € A, [A| < k+1 m cyoit B}, | 7exKUT BO MHOMKECTBe
enunur G.

Oupenenum muoxkectBa K3 n Ky:

Ks=AN{NIA <k}, Ky=K({A|AN=Fk+1}
n QyHKIUN

F(z)= V 2% Fiz)= V 2*
AeK3 AEKy

TOor 1A
G(x) = F3(z) \V Fu(z),

OHpe,ILeHI/IM MHOT'OYJICH

fa)= ¥ 48 m—k—1),

AEK3 =1
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rre 0 <9 < 2%% Torna, ecin a € B" n G(a) =0, To —(k+ 1) < fa(x) <
—0; ecsim G(a) = 1, 1o BO3MOXKHBI Tpu ciydasi: 1)F3(a) = 1, Fy(a) =
I; 2)F3(a) = 1, Fu(a) = 0; 3)F3(a) = 0, Fy(a) = 1. B nepsom city-
gae 1 < fo(z) < 228+2 Bo ropom ciryuae 0 < 1 —d(k +1) < fo(a) < 22k +L;
B TperbeM ciydae fa(a) = 0. Bo Bcex Tpéx ciyuasx fa(o)

BozbMéM MHOTOW/IEH

flx)= fi(x) = dfo(1 —21,...,1 —xp).

Ecmm o € B" u F(a) = 0, suaunr fi(a) =0, F(a) =0, ,G@) =1,
suaunT fa(@) > 0 u f(a) < 0. Iycrs F(a) = 1, Torma MoryT ObITH TpH
caynan: 1Fi(a) = 1, Fy(a) = 1; 2)Fi(a) = 1, Fy(a) = 0;  3)Fi(a) =
0, F5(a) = 1. B nepsom u BropoM ciaydasx f(a) > 1—§22F+2 > 1 . B rperbem
cayqae fi(a) = 0, G( ) =0, —(k+1) < fo(@) < =94, Toma fla) >
62. Muorounen f(z) — 52 6yﬂeT pa3neaTh HYJIU U €IUHUIBI MOHOTOHHOM
dbyuxiyuu F(x) n degf( ) <

2. JIna  kiacca caMo;LBOI?ICTBeHHI;IX GYHKIUH  paccMOTPUM  OTIETHHO
HEYETHBIN U 4ETHBIN ciaydan. B nepBoMm cirydae JjinHeitHasg OYHKINS OT BCEX
ApTyMEHTOB SIBJISIETCS CAMOBOWCTBEHHOM, €€ HYJIN W eJUHUIILI Pa3IesIaioT-
csl TOJBKO mosmHOMOM crenieHu o [2]. Bo BropoMm ciydae obe JmHeiHbIe
GYHKIMM OT BCEX TEPEMEHHBIX He SIBJISIIOTCS CAMOIBONCTBEHHBIMU, CJIE/I0-
BaTEJILHO, CTEIMEHD PA3JIEISIONero noanaoMa ue 6ostee n — 1, a s jinHedt-
HOI CaMOIBONCTBEHHON (DYHKIIUN C OJHON HECYIECTBEHON MepeMeHHOI, T.e.
OT HEYETHOIO YUCJIA CYIIECTBEHHDBIX IIEPEMEHHBIX N — 1, TpeOyeTcs MOTIMHOM
crenenu n — 1.

<
> 0.
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Estimates of the degrees of separating polynomials for monotone
and self-dual functions
Nosov M. V.
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In this paper, we obtain an upper bound on the degree of a
polynomial with real coefficients separating zeros and ones of a
monotone Boolean function in the odd case of the dimension of
space.Together with the previously known estimates for the even case
and the lower estimate for the odd one, the final result is obtained.
Similar results are obtained for the class of self-dual functions.

Keywords:monotone Boolean function, self-dual Boolean function,
separating polynomial.
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