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Monunnomer XKerankuna
©0000

MoHOTOHHbIE 3/1eMeHTa PHbIE KOHBHOHKLIN

DnemMeHTapHash KOHBIOHKLMS, HE COAEpXKallasi OTPULAHNIA
nepeMeHHbIX, Ha3blBaeTCsi MOHOTOHHOW (IK), nan moHomom,
AN OAHOYNIEHOM.

Hanpumep, 1, x», x1xo0x4 — MOHOTOHHBIE JK.



Monunnomer XKerankuna
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[TonuHombl XKerankuHa

Monuxomom (nam muorounexom) MXKerankuua gaumnst /, [ > 1,
Ha30BEM CYMMY MO MOAy/to fABa | pa3fimyHbIX MOHOTOHHbIX JK.

MonvHomom (nnu muorounenom) MXKerankuua givtel 0
Ha3oBeM KOHCTaHTy 0.

Opyrnmu cnosamu, nonmHoMom MKeraskuHa HasblBaeTCs
BbIpa>keHne BNAa
Kl D...PD K/,

rae K; — pasnudnele MoHoTOHHble JK, [ > 1, nnmn koHcTanTa 0.

Hanpumep, 0, 1, x1x0 @ x1, xo D x3 D 1, x1x0 B x1 P x3 —
noanHomMmbl MXKeranknHa.

Cuutaem, 4to aea nonnHoma MKerankuHa COBMAAAIOT, ECAN OHU
OT/INYAIOTCA TOJILKO MOPSAKOM BXOASLMX B HUX MOHOTOHHbIX JK.

Kaxxgblii nonnHom MKerankuHa C NEPEMEHHBIMU X1, . . . , Xp

OnpeaensieT Kakyto-To yHkumto f(xy,...,x,) € Pén).



Monunnomer XKerankuna
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[TonuHom Meranknua

Teopema 3.1 (WN. N. XKerankuna). Kaxgas dpyHkyms
f(X1,...,Xn) € P2 MOXeET bbITb €4UHCTBEHHBIM 0bpa3om
npescTasaeHa B Buge noamHoma MeraakuHa Pr.



Monunnomer XKerankuna
[eeleY To)

[TonuHom Meranknua

DokazatenbctBo. 1. CyuwiecteoBanue. [pumerHum
NoNIMHOMMasbHOE pasnoxeHne dyHkunm f(xi,. .., X,) NO BCeM
n NEPEMEHHbIM:

F(x1,.. %) = @D X -...- xg" - f(0).

o€k}

3atem nonb3ysck ToxaecTsoM x? = x G o & 1 Be3ge B Npasoii
4acTu 3aMEHNM BbIpa)KeHne X;T" Ha BblpaXkeHue x; @ o; P 1.

[anee no npaBuiam KOMMYTaTUBHOCTW U accoumaTneHocTn & n @
n aucTpubytueHocTu Buga x(y & z) = xy & xzZ NEPEMEHOKUM BCE
CKObKM.

Mocne sToro npueeaem nogobHble cnaraemblie MO Npasuiam
x®Ox=0 xd0=x.

B utore nosny4nm nonnHom MerankuHa, KOTOpbIV npeacTaBisieT
ncxogHyto yHkumio f.



Monunnomer XKerankuna
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[TonuHom Meranknua

HokazatenbctBo. 2. EguHcTeeHHoCTb. [lokaxem, 4To Yucno
noanHomoB MKerasikuHa Hag NepemMeHHbIMU X1, . . ., X, COBMageT C

qmcnom byHKUmii 13 Pén).

MOHOTOHHBIX 31€MEHTapPHbIX KOHBIOHKLWIA Haj, NepeMeHHbIMY
X1,...,X, BCEro Hagetcs 2", T. K. KaXXaas nNepemMeHHas X;,
i=1,...,n, MoxeT nmbo BXOANTL, NMBO HE BXOAUTL B TaKyto
MOHOTOHHYt0 IK.

Lanee, nonnHomoB MerankuHa Hag NepemMeHHbIMU X1, . . . , X,

- n
BCero Haigetca 227, T.K. Kaxgas U3 2”7 MOHOTOHHbIX K MoxeT
nmbo BxoanTb, NGO He BXOAWUTL B Takol nosnHoM MKerankuHa.

3HaunT, yuuteieas n. 1, kaxgas dyHkuus f us Pz(") MOXeT ObITb

NMpeAcTaB/ieHa POBHO OAHUM NOJMHOMOM MKeranknHa Hag
MEPEMEHHBIMU X1, . . . , Xp.



MocTpoenne
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[NocTpoeHune nonnHomor MerankuHa

Mo Teopeme Xerankuna ans kaxpoin dyHkuun f € P HailgeTcs
eANHCTBEHHbIV NOANHOM MKerankuHa, KOTopblii ee 3ajaeT.

Ecnu 3agaHa dyHkums £ € Py, TO Kak MOXXHO MOCTPOUTL ee
nonvHom MerankuHa?

PaccmoTpum Heckonibko cnocobos nmocTpoeHus:
1) meTon M3 AOKa3aTeNIbCTBA TEOPEMbI;
2) meTog HeonpegeneHHbix KO3ULMEHTOB;

3) 6bicTpbI cnocob.



MocTpoenne
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MeTop 13 goka3aTeNbCTBa TEOPEMBI

Mpumep. Mo meTogy 3 goKa3aTeNbCTBA TEOpPEMbl Hallgem
nonuHom MerankuHa ans dyHkumm f(x1, x2) = x1 V xo:

x1 X | f
0 010
0 1|1
1 0|1
1 111

Haiigem nonuHomuansHoe pasnoxeHue pyHkuuu f no BCem

NEPEMEHHbIM!

f(Xl,XQ) = X1 X2 D X1 X2 D X1X0.



MocTpoenne
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MeTop 13 goka3aTeNbCTBa TEOPEMBI

Mpumep (npogosxerue). Tenepb Be3fe 3aMEHNM BbIpaXKeHME X Ha
BblpaXkeHue x & 1 u BbinosHUM npeobpasoBaHus:

f(x1,x) = Xixo® x1% ® x1x =

= ) dx(x®l)®xx =
= (e ®x)® (xxe®x)dxx =
= x1xX2 D x1 D Xxz.

Monyyaem nonuHom MXKerankuua yHkumm f:

f(x1,x) = x1x2 © x1 D Xa.



MocTpoenne
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MeTop HeonpeaeneHHbix kKo3ddrLNEHTOB

Mpumep. MeTtopom HeonpeaeneHHbix KoadduuneHTos Haligem
nosmHom MerankunHa gns dyHkumm f(xi, x2) = x1 V xa:

X1 X2 f
0 010
0 111
1 0|1
1 111

3anuwem ee nosmHom XKerankmHa C HeonpenesieHHbIMM
KoaphuLmeHTaMm:

f(x1,x2) = crax1%0 @ c1x1 B C2x2 B Cp,

rhe C1,2,C1, ¢, o € Ex — HenspecTHble KO3PDULINEHTEI.



MocTpoenne
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MeTop HeonpeaeneHHbix kKo3ddrLNEHTOB

Mpumep (npogosxerue). MogcTaensisi noovepeaHo Bce Habopbi
n3 EZ B nesylo 1 npaBylo 4acTun NONYHEHHOrO PaBEHCTBa,
COCTaBJ/ISIEM CUCTEMY JINHEHbIX YpaBHEHWI C HEM3BECTHbLIMU
C1,2,C1, C2, Cp:

f(0,0) = Co = 07
f0,l)=c®q=1,

f(]-?O) = D= ].,
f(lLL)=co®a®cdcg=1.

Pelsaem nonydeHHyto cuctemy n Haxogum:
C172:1, C1:1, C2:1, C0:0.
Monyyaem nonuHom Merankuna dyHkumm f:

f(x1,x2) = x1x0 ® x1 D Xa.



MocTpoenne
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[TonuHom Meranknua

n
Ecnm f € Pé ), To ee nonvHom MKerankuHa Pr ofiHO3HAYHO
onpenensieTcst CBOMMUN Ko3hdULMEHTaMU NPU BCEX BO3SMOXHbIX
MOHOTOHHbIX DK Hag nepemeHHbIMU X1, .. ., X,.



MocTpoenne
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MoHoToHHble DK Hag xq, ..., X,

Habopy o € EJ, n > 2, B3auMHO OHO3Ha4YHO CONOCTABUM

MOHOTOHHYIO DK Haf NepeMeHHbIMN X1, . . . , Xp:
X 1, a=(0,...,0),
XT = IT xi, a#(0,...,0).
a;j=1

Byaem rosoputs, 4To Habop v € EJ n MoHoTOHHas K x
COOTBETCTBYIOT ApYyr APYrY.
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MoHoToHHble DK Hag xq, ..., X,

Ecnu « npoberaet no Bcem Bo3aMoXKHbIM Habopam u3s EJ, To x@
nepevmncisieT Bce BO3MOXKHblE MOHOTOHHbIE DK Hag Xi, . .., Xp.

Hanpumep, ecnu n =2, 10

X1,
X1X2,



MocTpoenne
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KoadbdunuymenTsl nonntoma MerankumHa

MycTb cr(a) obosHauaeT koacpbuumeHT npu moHome x°, o € EJ,
B nonuHome XKerankuHa pyHkumm £ € Pgn).

Torpa

f(x1,...,%n) = @ cr(a) - x“.

a€E]

[ns Haxoxgenusi nonuHoma XKerankuHa pyHKUumM f HY>KHO HaliTK
koapbuymenTbl ¢r(a) ans Beex o € EJ.



MocTpoenne
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Bbiuncnenne kosdbduumentos npyu n = 1

Ecmm f(x) € Pél), TO

flx) = x-f0)ex-f(1)=(xd1)-f0)dx-f(1)=
= x-f(0)@®f(0)®x-f(1)=(f(0)® (1)) x® f(0).
MNoaTomy
cr(0) = £(0),
cr(1) = £(0) @ (1)
Hanpumep, ecin f(x) = X, T0
Cf(O) = f(O) =1,
() =f0)df(l)=100=1

MoaTomy



MocTpoenne
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Bbiuncnenne kosddumeHtos noamHoMma MerankuHa

Teopema 3.2 (Bbluncnexve koacppuuymnentos). Ecim n > 1,
+1

f(y,x1,...,%n) € Pé" ), fa(x1, ..., xn) = f(a,x1,...,xn), rge

a € By, To gna kaxpgoro o € EJ BepHbl paBeHcTBa:

Cf(07 105 PR an) = Cfo(a)7
cr(Lan,...,an) = cpa) & cq(a).



MocTpoenne
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Bbiuncnenne kosddumeHtos noamHoMma MerankuHa

Hdoka3aTtenbctso. [puMeHnM NoAMHOMNANBHOE pasnoXeHne
yHkumm f(y, xi,...,Xp) NO NEPEMEHHOII Y-

(0, x1, ...y xn) By - F(1yx1, ...y Xn) =
oy h=(el) hey f=
= y hoehoy i=y (hoh)dh.

f(y,x1,...,%Xn) =

<1<

Ho
fo = @ Cfo(a)'xa7

acE]

o= @ cqla)-x*

acE]
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Bbiuncnenne kosddumeHtos noamHoMma MerankuHa

[doka3atensbctso. [loaTomy:
f=y | P cwla) x*a P cule) x| & @ cpla)-x*.
a€cEy acEy a€cEy

3HauuT,

f=P (ch(@)®cp(a)) y x> D cpla) x.

a€cE] a€cE]

Mepenuwem cnegytouum obpasom:

f= @ (B@ock(@) 0 x)e B o) (¢ x)

(1,a)eES™ (0,a)eEST
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Bbiuncnenne kosddumeHtos noamHoMma MerankuHa

f= @ (w@@c(@) ' xNe P wla) ().

(1,a)cEST (0,a)cEST?
U3 NOJTYHEHHOIO BbIPa>X€HUA HaxXOo4nM:

Cf(o,al, .- .,Oén) = Cfo(a)7
Cf(]-,Oél, .. .,Oén) = Cfo(a) > Cfl(a)'
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BoicTpbili cnocob

Mpumep. Monb3ysce opMynaMmn npegbiyLeid Teopembl, Haligem
nonuHom MKeraskuHa cyHkumm f(xi, x2, x3):

x1 xo x3|f
0 0 01O
0O 0 110
0 1 010
0 1 111
1 0 0]0
1 0 1|1
1 1 0|1
1 1 1|1




MocTpoenne
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BoicTpbili cnocob

Mpumep (npogonxerne). Ha ware 1 Bbiuncasiem KoapnumeHTs
nosmHomoB MKeranknHa Bcex noadyHkunii f;(x3), o € E22,
dyHkumm f(x1, X2, X3) MO NEPEMEHHBIM X1, X2

X1X2X3f1
0 0|0
0 011
0 10
0 1|1
1 00
1 011
1 1/0|1]1
1 1|11
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BoicTpbili cnocob

Mpumep (npogosxerne). Ha ware 2, nonb3ysicb NoayHeHHbIMM
3HaYeHUsMM Ha ware 1, BolyucnseMm KoabdULNEHTLI NMOSIMHOMOB
MKerankuHa ecex noadyHkumii f5(x2, x3), § € EX, dyHkuun
f(x1, X2, X3) NO NEPEMEHHON X1 :

X1 |x x3|f|1]2
0/]0 01]0]0|O0
0/0 11]0]0|0
0|1 01(0]0|0
0|1 1(1]1]1
1/0 00|00
110 1(1]1]1
1|1 0f1]1]1
111 1(1]0]1
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BoicTpbili cnocob

Mpumep (npogosnxerne). HakoHew, Ha ware 3, nonb3ysico
NOMYYEHHBIMMN 3HAYEHUAMM Ha Wware 2, Bblyncasem koaduuneHTbl
nonuHomoB MKerankuHa dyHkumn f(xi, x2, X3):

X1 X2 X3 fl1)2 3(Cf)
0 0 0]0|0f0O| O
0 0 1]0|0f0| O
0 1 0(0|0f0| O
0 1 1]1]1|1 1
1 0 0|0j0|0O| O
1 0 1|1|1]1 1
1 1 0|1|1]1 1
1 1 1|1/0]1 0
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BoicTpbili cnocob

Mpumep (npogonxetue).

X1 X2 X3 fl1)2 3(Cf)
0 0 0|0|0f0O| O

0 0 1]0|0(0| O

0 1 0(0|0f0| O

0O 1 1]1)1|1 1
1 0 0|0j0|O| O

1 0 1(|111]1 1
1 1 0(|1|1]1 1
1 1 1|1/0]1 0

MNonyuaem:
f(x1,x2,Xx3) = xox3 B X1X3 D X1X2.



	 
	

