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Tpu nemmsbi
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CamopBoiicTBeHHble yHKLMN

®Pyukuus f(xi1,...,x,) € P, — caMopBoOCTBEHHA, ecnu
f(X1,...,%n) = f(x1,...,Xn),

T. €. KOra Ha BCEX Mapax NpOTMBOMOJOXHbLIX HADOPOB OHa
MPVHUMAET NPOTUBOMONOXKHBIE 3HAYEHNSI.



Tpu nemmsbi
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Jlemma 0 HecamoABOMCTBEHHOW PyHKLMM

Nemma 5.1 (o HecamopBoiicTBeHHo cbyHkuuu). Ecim f ¢ S,
TO, NOA4CTaBJIsA5 BMECTO €€ NEPEMEHHbIX d)yHKL.{l/ll/I X, )_(, MOXXHO
Moy YNTb (bYHKLNIO, PABHYIO KOHCTAHTE.



Tpu nemmsbi
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Jlemma 0 HecamoABOMCTBEHHOW PyHKLMM

HokazaTtenbctBo. Ecnm f(xi,...,x,) ¢ S, To HalijeTcs Takas
rnapa npoTMBOMONOXKHbIX Habopos «, & € EJ, uTo

f(a) = f(@) =ce€ b.

Monoxum:
o(x)=f(x®ai,...,x D ap).

OTMeTUM, 4TO BMECTO NEPEMEHHOI x; noacTasuan x npu a; = 0 u
nogcTtaBuam X npu «; = 1.

MNony4yaem:

»0) = f0®ag,...,0Pa, ="f(a)=c,
(1) = fl@ar,....10a, =f(a)=c

3HaunT, p(x) = c.



Tpu nemmsbi
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Jlemma 0 HecamoABOMCTBEHHOW PyHKLMM

Mpumep. PaccMoTpumM HecaMopBORCTBEHHYO
dyHkumo f(x1, x2, x3):

X1 X2 X3 f
0 0 010
0 0 110
0 1 011
0 1 1)1
1 0 0]0
1 0 1|1
1 1 01
1 1 1|1

T.k. £(0,1,0) = f(1,0,1) = 1, nonyyaem p(x) = f(x, X, x).
Tenepb ¢(0) = £(0,1,0) =1, (1) = £(1,0,1) =1, T.e. p(x) = 1.
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MoHOTOHHbBIE DYHKLUY

®Pynkuus f(xi,...,X,) € P2 — MOHOTOHHA, ecnu Ans Ntobbix
HabopoB «a, € EF w3 a < 5 cnepyet f(a) < £(B).



Tpu nemmsbi
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JleMMa 0 HEMOHOTOHHOW PYHKLMN

JNemma 5.2 (o HemoHOTOHHOW byHkuun). Ecan f ¢ M, To,
NOACTaBAsIs BMECTO ee nepemenHbix pyHkuymm 0, 1, X MOoxHO
Moy YnTb (hyHKLNIO X.



Tpu nemmsbi
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JleMMa 0 HEMOHOTOHHOW PYHKLMN

HokazaTtenbctBo. Ecnm f(xi,...,x,) ¢ M, To HalijeTcst Takas
napa Habopos «, § € EJ, uto ae < 3, Ho f(ar) > f([3).

3Haunt, f(a) =1m f(5) =0.

He orpaHuumnsas obwHocTn paccyxgeHuii, nycte «; = 0, 5; = 1
gnaecexi=1,....kna;j=0; gnascex i=k+1,...,n, roe
1<k<n
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JleMMa 0 HEMOHOTOHHOW PYHKLMN

HokasaTtenbcTBo. [Monoxunm:

O(x) = F(X, .00y X, 1y - -5 Q).
——
k

OTMeTVIM, 4YTO BMECTO I'I€p€M€HHOI7I Xj NOACTaBUAN X Npn

i=1,....,kwvnnogctauam QO mam 1 npn i = k+1,...,n.
Mony4yaem:
gp(O) = f"(o7 .. .,O,QkJrl, o -7an) = f(a) - ]"
k
SO(]-) = f(ly--'alvakJrl?"'aan):f(/B)ZO'
k

3HaunT, ¢(x) = X.
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JleMMa 0 HEMOHOTOHHOW PYHKLMN

Mpumep. PaccmoTpym HeMOHOTOHHYIO dbyHKUMIO f(X1, X2, X3):

X1 X2 X3 f
0 0 010
0 0 111
0 1 010
0 1 11
1 0 0]0
1 0 1|1
1 1 0]0
1 1 1]0

T.x. £(0,0,1) =1, f(1,1,1) = 0, nonyyaem p(x) = f(x,x,1).
Tenepb ¢(0) = £(0,0,1) =1, ¢(1) = f(1,1,1) =0, T.e. p(x) = X.
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CBOINCTBO HEMOHOTOHHOI (PYHKLNN

Hanomuum, 4To Habopel o, B € Ej Ha3biBalOTCS COCEAHUMU, eCan
OHU OT/INYAIOTCA TONILKO B OAHOM paspsige.

Mpepnoxenve 5.1. Ecan f(x1,...,x,) ¢ M, 10 HaligyTcs gBa
Takux cocefHnx Habopa o, f € EF, 4to a < 3, Ho f(a) > f(B).

,D,OKa3aTeJ1 bCTBO NpoBeANTE CaAMOCTOATENbHO.

3HaunT, pyHKUMA f — MOHOTOHHA TOrfa M TOJILKO TOrga, Korga Ha
BCeX Napax cocefHux Habopoe OHa MPUHMMAET 3HAYEHUS, HE
HapyLlatoLme MOHOTOHHOCTb.
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Jluneiinble dyHKLMN

®PyHkums f(x1,...,Xxn) € P> — NUHeRHa, ecnm oHa MOXeT DObiTb
npefcTaBieHa B BUgE:

f(x1,....,xn) =D crx1 D...D cpXp,

roe koadpdpuumeHTsl ¢g, €1, ..., Ch € Ep, T.€. €cnn B ee nonnHome
MKeraskuHa HET ciaraemelix XoTsl Obl C 4BYMSI NepeMeHHbIMN.
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Jlemma o HenuHeliHOl DyHKLUY

Nemma 5.3 (o HenuneiiHow dyHkuun). Ecan f ¢ L, 1o,
noACTaB/isis BMECTO €€ MMePEMEHHbIX d)yHKLu/m 0,1, x, X, y, ¥
MOXHO MOJIYYNTb (PYHKLMIO X = Y UJIN (OYHKLMIO X - Y.
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Jlemma o HenuHeliHOl DyHKLUY

HokasaTtenbctBo. Ecan f(xy,...,x,) ¢ L, To B ee nonnHome
MeranknHa HalifeTca cnaraemMoe paHra, He MeHbLUErO ABYX.

He orpaHuymneasi obLHOCTI paccy>XAeHuid, NycTb B NOJIMHOME
MKeranknHa yHkuUn f COQEPXKMTCA CNAaraemoe Xi - ... - Xk, TAe
k> 2.

Mpeactasum nonnHom MerankuHa cyHkunmn f B Buge:

f(x1,...,xn) = x1x2-81(x3,...,%n) B x1-8(x3,...,Xn)PH
Dxo - g3(X3, . 7Xn) & g4(X3, c. ;Xn);

rae g1, 82, 83,84 € Po, npudem g1 # 0.

3HaunT, HaiiaeTcs Takoii Habop a € EJ 2, uto g1(a) = 1.



Tpu nemmsbi
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Jlemma o HenuHeliHOl DyHKLUY

Hokazatenbctso. lyctb go(a) = a, g3s(a) = b, ga(a) = ¢, roe
a,b,c e k.
Torpa

f(Xl,Xz,Oél, .. .,Oén_z) = x1x2 @ axy @ bxo P c.
Monoxunm:
V(x,y) =f(x® b,y ®a,aq,...,an 2).

OTMETUM, 4TO BMECTO NEPEMEHHOI x| NOACTABWIN X WK X,
BMECTO NEPEMEHHOI X MOACTABUAMN ¥y WAN ¥ N BMECTO
nepemeHHbIX x; npu i = 3,...,n nogctasuaun 0 nan 1.
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Jlemma o HenuHeliHOl DyHKLUY

Hdoka3atenbctso. [lonyyaem:

v(x,y) = (x@b)(yda)dalxdb)Dbly®a)dc=
= (xy ®ax D by ® ab) ® (ax ® ab) & (by ® ab) ® ¢ =
= xy®(ab®c)=xydd,
rone d = ab® c.
3HayuT,
| x-y, d=0,
w(xhy)_{x‘y’ d:1
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Jlemma o HenuHeliHOl DyHKLUY

Mpumep. PaccmoTpum Henuteiinyto dyHkumto f(xi, x2, X3):
f = x1x2x3 @ x1x2 © X2 D X3.
Mepenuwem f B BUAE:
f=xx2-(x3®1)®x1-(0)®x-(1) D xs.

3HaunT, g1(x3) = x3 D 1, g2(x3) =0, g3(x3) = 1, ga(x3) = x3.
3ametum, yto g1(0) = 1. Torpa:

a=g(0)=0, b=g3(0) =1, c =g4(0) =0.
Monyyaem:

Y(x,y)=f(%,y,00)=(xOl)ydy=x-y.



Teopema [MocTa
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Teopema [locTa

Hanomuum, 4to mHoxecteo A, A C P>, Ha3blBaeTCcst NOAHON
cuctemoii, ecnin dopMynamn Hag A MOXKHO BbIpasuTh Ntobyto
dyHKumMto anrebpbl nornku.

Teopema 5.1 (MocTa). Mycts A C Pp. MuoxecTso A siBasieTcst
MOJIHOV CUCTEMOI TOrAa 1 TOJILKO TOrAa, Korjga A He COQepXUTCS
HU B ogHom n3 knaccos Tg, T1, L, S, M, 1. e.

AZT(% AZTla AZLvAzsa AQM



Teopema [MocTa
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Teopema [locTa

Joka3aTtenbctBo. 1. HeobxognmocTs obocHyem oT obpaTHOro:
nycTb A ABASETCA MOJHOA CUCTEMON, HO COAEPXKUTCS B OLHOM U3
knaccoB Tg, T1, L, S, M, nanpumep, nycte A C Ty.

Torp,a nony4vaem:
[A] € [To] = To # Pa.

Mpuxoanm K npoTuBOpevuio.

3HaunT, A He MOXET COEPXKaTbCs HU B OAHOM U3 Knaccos Tg, T1,

L, S, M.



Teopema [MocTa
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Teopema [locTa

HokazatenbctBo. 2. [locTaTo4HocTs. [lycTb A He cofepXxuTcs B
oaHoM u3s knaccoe Tg, T1, L, S, M. [dokaxkem, 4To B 3TOM Cay4ae
A — nonHasa cuctema.

N3 ycnoBna HenpuHagneXxxHocTn A K KaXKAOMY U3 NepeyncaeHHbIX
K/1AaCCOB crieflyeT, 4To B A HalAyTCs Takue yHKLUN

fb? ﬂv f}7 va fm7

4yTO

f0¢TOa fl¢Tla f/¢La f5¢5; fm¢M

Otmetum, uto cyHkuunm fo, 1, f, fs, fy He obszaTenbHO BCe
pa3finyHbI.



Teopema [MocTa
[e]eleY Yololele}

Teopema [locTa

HdokasaTtenscrio. [MokaxeM, 4To hopmynamm Hag A MOXKHO
BbIPa3nTb BCe PyHKUMM 13 noaHoi cuctemsl {0,1, X, x - y}.



Teopema [MocTa
[e]eleleY Yolele}

Teopema [locTa

OokasatenbcTtBo. 2.1. [NocTpoeHne koHcTaHT O u 1.

Paccmotpum dpyrkunm fo & To u f; ¢ Ty. MNMonoxnm:

(PO(X) fO(Xa' 7X)7
e1(x) = fAlx,...,x).
Torpa:
X1 ¥0 | ¥1
1| b
11 a |0

Tenepb ecin a=1u b =0, 10 Yo(x) =1, p1(x) = 0.

Ecnn xe a =0 uam b = 1, To nony4yeHa dpyHkuus X. Torga no
JIEMMe O HeCaMOABOWCTBEHHON pyHKUnM U3 fs ¢ S, noacTasnsiss
BMECTO ee MepeMeHHbIX (PYHKLMU X, X, MOJy4aeM HEKOTOPYHO
KOHCTaHTy ¢ € Ep, a 3aTem C € E,.

KoHcTaHTel 0 1 1 nocTpoeHsb.



Teopema [MocTa
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Teopema [locTa

OokazatenbctBo. 2.2. [NocTpoeHne oTpruaHms X.

Mo nemme o HemMoHOTOHHON pyHKUMM U3 fy, ¢ M, noactasnsiss
BMECTO ee nepemeHHbIx dpyHkuuu 0, 1, x, nosy4aem oTpuuaHue X.

OTpuuaHue X NOCTpPoeHo.
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Teopema [locTa

dokasatenbcTBo. 2.3. [locTpoeHre KOHBIOHKLNAN X - Y.

Mo nemme o HenuHelinolt pyHkunm u3 f; ¢ L, noacTaBnssis BMeCTo
ee nepeMenHbix dyHkuun 0, 1, x, X, ¥, ¥ 1, BOSMOXHO, HaBELLUBAS
oTpuuaHue Hag PyHKUMEN, NONy4YaeM KOHBIOHKLMIO X - ).

KOHBIOHKLMSA X - ¥ MOCTPOEHa.



Teopema [MocTa
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Teopema [locTa

JokazaTtenbcTBo. 3HaunT, hopmynamu Hag A MOXHO BbIpasnTb
BCe dpyHKumM 13 nonHoi cuctemsl {0,1, X, x - y}.

Cﬂeﬂ,OBaTeJ'IbHO, cuctema A — nosnHa.



Mpumepsbi
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Teopema [locTa

Mo Teopeme MocTa MOXHO NPOBEPSITL MOMHOTY CUCTEM hYHKLWTA
n3 P,.

Ecnn 3apaHo koneuHoe mHoxecteo A = {f1,...,f} C P,, 10
MOXXHO MOCTPOUTL Tabmuy CoO CTpoKamm, COOTBETCTBYHOLWMMU
dyHKkumsam fi, ..., f;, n co cTonbuamu, COOTBETCTBYOLWLMMM
knaccam Tg, T1,L, 5, M.

Ha nepecedeHnn cTpoku n ctonbua MOXHO 3anNUCbiBaTh «+>» Wan
«—» B 3aBUCUMOCTU OT TOrO, NPUHAAJIEXMNT WAN HE NPUHAOIEKNT
yHKuMA, KoTopoli 0bo3HaYeHa 3Ta CTPOKA, K KJI1AaCcCy, KOTOPbIM
obo3HaueH 3ToT cTonbed,.

Mo Teopeme MocTta cuctema A — nosnHa, ecaum B 3Tol Tabauue B
nobom ctosibue HallgeTcs xoTa bbl OANH < MUHYC», U HE NOJIHA,
ecnu B 3Tol Tabnuue HaligeTca ctonbel, COCTOALNI TONBKO U3
«MJIOCOBY .



Mpumepsbi
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Teopema [locTa

Mpumep. MposepuTsb, siBASIETCS AN NONHON CMCTEMa
A={x,x—y}.

Mpumernnm Teopemy [locTa:

To| h | L|S|M
X — | = |+ |+ -
X—=y|—|+|—1—|-

3Ha4uT, cuctema A — nosHa.
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Teopema [locTa

Mpumep. lNMpoeepuThb, SBASETCS AN NOJHOW cMcTeMa
A={xx~y}

MpumeHum Teopemy [locTa:

To| 1| L][S[M
X - = [+1+]-
x~y| =1+ [+]-]-

3HauuT, cuctema A — He nonHa, T.k. A C L.
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Teopema [locTa

MNopasutensHo, HO Teopemy [MocTa MOXXHO MPUMEHSATE ANS
NPOBEPKN MOJHOTHI N DECKOHEYHBIX MHOXECTB (hyHKUUi U3 Ps.



Mpumepsbi
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Teopema [locTa

Mpumep. MposepuTsb, ABASETCA AU NOSHOR cucTemoli beckoHevHoe
MHOXECTBO
A= (SNM)uU(L\M).

Mpeanonoxum, 4to A — nosiHas cuctema. Torga no teopeme
MocTta B A 0bsazaHbl cofepxaThCst PyHKLMM, HE MPUHAAIEXaLL e
Kaxxgomy us knaccos Tg, T1,L,S, M.

MonbiTaemcsa nx nogobpaTs. Haxogum:
xeL\M, x¢ To, T1, M,

x@yel\M, xby ¢S,
xyBxz@yze SNM, xyBxzDyz ¢ L.

3HayuT, cuctema A — nosHa.
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Teopema [locTa

Mpumep. MNposepuTsb, ABASETCA AU NOMHOA cUCTEMOl beckoHeHHOe
MHOXeCTBO

A:(L\(TQUTl))U(Sﬂ ToﬂTl).

Mpeanonoxum, 4to A — nosiHasi cuctema. Torga no Teopeme
Mocta B A 0bsizaHbl comepaTbCsa OYHKLMM, HE NpUHaAexXalue
Kaxxgomy us knaccos Tg, T1,L,S, M.

MonbiTaemcs nx nogobpaTs. Haxogum:

xe L\ (ToU T1), x ¢ Ty, T1, M,
xy®Gxz®yze SNToNTy, xydxzdyz ¢ L.

OcTanock HaliTu HecamopagoicTBeHHYtO yHKumio B A. T.K. B
mHoxecTee SN Tg N Ty BCce pyHKUMN — CaMOABOCTBEHHbIE,
nckatb ee HyKHO B MHoxecTee L\ (To U Tq).
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Teopema [locTa

Mpumep (npogosxetue). MNocMoTpuMm, Kakmne PyHKLUN BXOAST B
mHoxectso L\ (To U T1).

Ecmm f(x1,...,xp) € L\ (ToUT1), To f €L, T.e.
f(x1,....,xn) = 0D c1x1 D...D cphXp,

rge ¢, Ci,...,Cnh € Ep.

Kpome Toro, f ¢ Tou f & Ty, T.e.

£(0,...,0)=1, ¢ =1,
f(1,...,1)=0, 1®da®...®c,=0.

Wrak, ecm f € L\ (ToU Ty), TO
f(x1,....,xn) =1®cax1 ®...D chxp,
rae ¢1,...,ch € Eom

a®...®c,=1.
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Teopema [locTa

Mpumep (npogosxerue). Haligem fBOACTBEHHYIO PYHKLMIO K
yHkumm f(x1, ..., Xp):

*(x1,...,%) = 1@axi®...0cpxp =
= 1®daxel)d...0c(x 1)l =
= 1Gaxi®..®cxn) P (a1 ®...®cr®1) =
= 1®ax1®...P0caxp = f(x1,...,%n)-

CnepoBatenvHo, f*=1f, Te. f €S n
L\(ToUTl)gs.

3HayuT, cuctema A — He nonHa, T.k. A C S.
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Teopema [locTa

Teopemy [MocTa MOXXHO MPUMEHSATH ANSI MPOBEPKMN MOJHOTbI
MHOXECTB (PyHKLN U3 Py, B KOTOPbLIX (OYHKLUN HE SIBHO 3a4aHbl,
a onmncaHbl CBOMMUW CBOACTBaMW.
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Teopema [locTa

Mpumep. Mycts f € P> n popmynammn Hag A = {f} MoxHO
BbIpa3uTb koHcTaHTbl 0 n 1. [lokasats, 4to cuctema A = {f} —
nosiHa.

DNokaxem, yto f ¢ ToU T, ULUS U M.
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Teopema [locTa

Mpumep (npogonxetue). Vtak,

1) ecnu f € Ty, To A C Ty, 3HauuT,
[A] C [To] = To,

Ho 1 € [A], 1 ¢ Ty — npoTusopeune, nostomy f ¢ To;

2) ecin f € Ty, 1o A C Ty, 3HauwmT,
[Al C[T1] = Ty,

Ho 0 € [A], 0 ¢ T1 — npoTusopeune, nostomy f ¢ Ti;

3)ecu f €S, 170 AC 'S, 3HauuT,
[A] C [S] =S,

Ho 1 € [A], 1 ¢ S — npoTtusopeuue, nostomy f ¢ S.
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Teopema [locTa

Mpumep (npogonxketne). Janee,
4) f ¢ Ty, f ¢ T1, nostomy f ¢ M,

5) f ¢ To, f ¢ T1, ecnn npegnonoxuts, 4o f € L, T.e. ecnn
felL\(ToU T1), TO aHaNOrM4HO NpeabigyLemy npumepy
nokasbiBaem f € S — npoTusopeune, nostomy f ¢ L.
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Teopema [locTa

Mpumep (npogonxerne). CnegosaTensHo, Noayyaem:

To| T | L|S | M
Fl T =1 =T=12

3Haunt, cuctema A = {f} — nonna.



3ajauun Ansi CaMOCTOSTENIbHOMO peLleHus

1. JokaxxuTe npepgnoxenne 5.1.

2. lpoBepbTe, ABAAETCA N MHOXeCTBO A MOJIHOW CUCTEMOIiA, ecnn
DA=MNToNT) UM\ (ToU Th))U{xDy D z};
2Q)A=(MNT)\ TH)U(MNT)\ To))U{xDy Dz}



	 
	 
	
	

