I’ 2. 9JIEMEHTHI BYJEBOM AJITEBPBI

§1. IlonsiTue OyneBoii pyHKIMU

Bynesa (noeuueckasn) pynxyus — sro pyukuust f :{0,1}" — {0,1} , n — gunciao nepemenHbix (aprymentoB). Takum oOpa-

30M, OyJieBa (DYHKIMS, KaK U €e apryMEHTbI, IPUHUMAET TOJbKO ABa 3HayeHust 0 i 1. Maremaruueckast AUCUMIUIMHA, H3y4ato-
1mast OysieBbl (QYHKIMH M X CBOMCTBA HA3bIBACTCS 01601 aieeOpou.

Kaxnast komOMHaIMs 3HaYSHUI IEpEeMEHHbIX Ha3bIBaeTcss Habopom. MHOXecTBO HaOOpOB 00pa3yeT 00JiacTh onpenere-
Hus OyneBoi pyHKuMY. YKCIIO BCEBO3MOXKHBIX Pa3IMYHBIX HAOOPOB 3HaUeHHUIl n epeMeHHbIX OyineBoit Gynkmuu f(X,,...,X, )

paBHO 2" (3TO YKCIIO Pa3IUYHbIX JBOUYHBIX BEKTOPOB JJIUHBI ).

U3 onpenenenus OyneBoit pyHKINH CIEAYET, YTO JUIS €€ 33/1aHMs JI0CTaTOYHO YKa3aTbh, KaKoe 3HaueHHe QYHKIIHU COOT-
BETCTBYET KaXKIOMy W3 HAOOPOB 3HAUECHHUH IIEPEMEHHBIX, TO €CTh BhINIcaTh Tabnuiy. CocTaBiieHHAs TAKUM 00pa3oM Tabiuna Ha-
3bIBAeTCS mabauyei UCUHHOCU.

Tak Kak KaXablii HA00P MOXHO PACCMaTPUBATh KaK 3allMCh YNCIIA B IBOMYHOM CUHCIICHHH, TO IPUHSATO pacrojiaraTs Ha-
GOpBI B COOTBETCTBUH C €CTECTBEHHBIM ITOPSAKOM ciieqoBanus 4ucen 0, 1, ..., 2°—1. Takoe ynopsigounBanne HaGOPOB MMO3BOJISIET
3anuceIBaTh OyneBy (YHKIHIO B BUAC HAOOpa 3Hauenuti yyHkyuy (TPaHCTIOHUPOBAHHBIA MPaBhIi CTOIOEI] TAOIUIIFI HCTHHHOCTH).

. an .
KommuectBo Ppa3JINIHbIX 6yHeBBIX (l)yHKHI/II/I n aprymeHTOB paBHO 2( ) (3T0 YHCJIO BCEBO3MOXKHBIX PACCTAHOBOK HYJICU

M €IWHHLL B CTOJIOLE C 2N CTPOKaMH).
[IpuBenem Ha3BaHuUs 1 0003HAUCHHUS BCEeX OyJIeBBIX (DYHKIHIA JABYX apryMeHTOB (JUIs OOJIBIIMHCTBA JOTMYECKUX (QYHKINI
MMeeTCs HECKOJILKO Ha3BaHUH M 0003HaueHHU). DT (GYHKIMU HHOT/IA HA3bIBAIOT I02UYECKUMU ONEPayUsMU.

Bynesvt pynxyuu 08yx apzymenmos

x]J]OojO]1]1 O6o3Ha4yenue
Ne HasBanne ¢ynkuun
ylol1]0]1 byHkiumn
1 olojo|o] O Koncranta 0
2 ofofo|1]|xApx & Vo X Y, XY KoHbIOHKIHS, «1»
. 3anper «y», OTPHLIAHUE «Y»
3 0(0|1]0] x V,X—Yy
4 001 ]|1] X TOXIECTBEHHBIN «X», HOBTOP «X»
- 3anper «x», OTPULIAHUE «X>»

5 01110/ 0 xy,y—x ’

6 ofrjo|1|Yy TOXIECTBEHHBIN «y», TIOBTOP «Yy»
7 ol1l1lol x® V,X+y Cnoxenue 1o mod 2, HCKITIOYAIOIISe «HITKDY
8 of1|1]1|XVY JIM3BIOHKIINS, I

9 f 1lololo]| x i/ y Crpenka [Tupca, «He wim»

10 1lfolol1| X<V, X~y DKBUBAJICHIIUSI, PABHO3HAYHOCTh

- OTpHLaHHE «Yy», KHE»

11 L1oj1]0f y, o y ’

12 1loj1]1] X<y OGpaTHas UMINTAKALAS

13 tli1lolo )_C Ty OTtpunanne «x», «He»

2

14 1l1]o|l1| X—=>Y NMruakarus, T0rHgecKoe CleI0BaHHe
15 111l1lol x/ V, X | y MTpux edhdepa, «He mw»

16 I{1]1]1]1 Koncranra 1

3ameuanne. Oynkuuu 1, 4 (6), 13 (11), 16 MoxHO paccMaTpuBaTh Kak (pyHKIIMH OJHOTO apryMEHTa.

Kak u B sieMeHTapHOM anre0pe, UCIOIb3Ys «IEMEHTAPHbBISY» (HYHKIIUH MOXKHO CTPOUTH (hopmyJbl. [IpuBeneM HHIYK-
TUBHOE orpezernenue popmyibl. [lycth A — HeKOTOpOe MHOXKECTBO OyneBbIX (GyHKImiA. baszuc nanykunun: Kaxnas gpyakuus f
u3 A HasbiBaetcst popmyaou Hao A. UnnykTuBHbIH nepexon: Ilycrs fi(x,,...,x, ) — byHxuust us3 A u 4,,...4,, — mdo Gopmy-

761 Hag A, 1100 cUMBOJIBI IepeMeHHbIX. Torna Belpaxenue f,(4,,...,4,) — gopmyna nao A.

HUcxons u3 onpeaenenus, OyaeBy QpyHKIMIO MOXHO 3a/1aTh B BUJIe (DOPMYJIbI, KOTOPasi OMMCBHIBAET JIOTHYECKYIO (PYHKIIUIO
KaK CyMepro3uuuio qpyrux GpyHkuuit. st kax a0 Jorudeckor GyHKIMU CYIECTBYET OECKOHEUHOE MHOMXKECTBO (OPMYJI, HO
TaOJIUIIAa UCTHHHOCTH Y BCEX 3TUX (opMyIT oHa 1 Ta xke. C APyroi CTOPOHBI, KAKA0H GOopMyIie OJHO3HAYHO COMOCTABISICTCS
¢byuakmms. Eciou dyaknums f'coorBercTBYeT hopmyiie U, To OymeM roBoputs, uto gopmyiaa U pearuzyem @yurxyuro f. Dopmynasr U
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U V OyneM Ha3bIBaTh 9KEUBANEHMHBIMU (PAGHOCUTLHBIMIU), €CITA COOTBETCTBYIOIINE MM (DYHKIMH f ¥ g PaBHBI (TO €CTh COBIIAAAIOT
MX TaOJIMIIBI ICTUHHOCTH ). PaBHOCHIIBHBIE (hOPMYJIBI COSMHSIOT 3HAKOM PaBEHCTBA.

§2. DxBHBaJIeHTHbIE Pe0dpPa30BaHUs

[Tpwn nccnenoBanuy oruueckux (GopmMys BO MHOTHX CIIydasix TpeOyIOTCsl HX KOPPEKTHBIE peoOpa3oBaHusl, O3BOJISIO-
IIM€ TTOJTyIUTh HOBBIE ()OPMYJIBI, SKBUBAJICHTHBIC JaHHBIM. KOppEeKTHOCTH IpeoOpa3zoBaHmii 00eCIEYMBACTCS BHIIIOJIHEHUEM ClIe-
IYIOUTX TpaBuil, Ha3eiBaeMbIX DKBUBAJIEHTHBIMHU [IPEOBPA3OBAHUAMU:

1. IlpaBuiio mogcTaHOBKH (POPMYIIBI ' BMECTO IMIEPEMEHHOH X: €CII BCE BXOXKICHUS MIEPEMEHHON X B UCXOIHOM TOXKIECT-

Be Oy/IyT OMHOBPEMEHHO 3aMEHEHBI (POPMYIIoil F, TO TOXKIESCTBO OCTAHETCSI BEPHBIM.
2. [paBuno 3ameHbl noadopmy.: eciu Gopmysa F, onuckiBaromas GpyHKIUIO f, couepxuT F; B kauecTBe moadopMyJibl,
TO 3aMeHa F'; Ha PKBUBAJICHTHYIO eil popmyny F, HE U3BMEHUT (HYHKIHIO f.

9.

11.

Cmapuwiuncmeo onepayuii (onepanyy JaHbl 0 YOBIBAHUIO IPUOPHUTETOB)

- 1

— A

v [ o | o |

x/y=xy,

X y=x+y,

xdvy=xvy,

X—>y=xy,
XVy=x+y+xp,

X+y=xyvxy,
X|x=x,

x+1=x,

Ocnognyle IKeUGaIEHMHbIE (DAGHOCUTIbHBLE) COOMHOWEHUS 0Y1€6bIX PYHKUULL 08YX NEPEMEHHBIX

xy=x/y,

X+y=xey

xvy=xly

X—>y=xvy

6.

8.

10.
12.

x(y+z)=xy+xz
xeoy=xpviy=(x-—y)(y—>x)
x+x=0,

x+0=x

»I[J'IH J0Ka3aTCJIbCTBa HGOGXOZ[I/IMO MOCTPOUTH U CPABHUTH Ta6J'II/IIII>I HUCTUHHOCTH IJIA JICBOH U HpaBOfI qacTel PaBCHCT-

Ba. 4

OcHogHble 3aKoHbL (PAsHOCUIbHBLE (hopMYTIbl) OYN€60IlL A12eOPbL

3aKOHBI OTPHIIAHU

|
I
o

0=1

X=X
3aKOHBI KOHBIOHKIIHH 3aKOHBI AM3bIOHKIIIH
W peMIoTeHTHOCTh X- X=X XVX=X
KoMMyTaTHBHOCTh Xy =)yx XVYy=yVvx
AccoLuuaTUBHOCTh x(yz) = (xy)z XV (y \% Z) = (x \ y) \4
Jerpubyrusrocts | X(YV z)=(xy) Vv (x2) | xv(yz)=(x Vv y)(xV z)
x-1=x xvl=1
3axonb1 0 u 1
x-0=0 xv0=1
3akoHsl ge-Moprana XYy=XVYy XVy=xy
ITornomenne x(xvy)=x XV Xy=Xx
Cxuetixa (xvy)(xvy) =x XYVXy=X

Hemnoinas ckieiika

O000611IeHHas CKIIEHKa

wvx;:nwx;vx

.sz;:anyvm

3aKkoH CHUCKIIOYAKOLICTO

TPETHETO»

xvx=1

3aKoH
«IPOTUBOPCUUS

x-x=0




He Bce 3aKOHBI HE3aBHCHMBI APYT OT Apyra. Hampumep, 3aKOH MOTIIONMICHHST MOKET OBITh BHIBEICH U3 3aKOHOB CTHHHIIBI
u quctpudyTuBHOCTH: XV Xy =(x-)vaxy=x(1vy)=x-1=x

B kauecTBe HE3aBHCHMOH CHCTEMBI 3aKOHOB MOKHO BBIOPAThH 3aKOHBI:

— KOMMYTaTHBHOCTH,

— aCCOLIMATUBHOCTH,

— TUCTPUOYTHBHOCTH,

— HyJISl ¥ €TUHUIIBL.

[Ipn noxazarenbCTBE SKBUBAIICHTHOCTH (OPMYJI TPUMEHSIIOTCS JABA TOAX0/a: AKCUOMAMUYECKUL N KOHCHPYKIMUGHbLU.
[Tpn akcnoMaTH4IeCKOM TTOAXO0/I€ HCIONB3YETCs] CHCTEMa aKCHOM (3aKOHOB). Bce ocTanmbHbIE TOXXIECTBA MOTYYaAlOT Y€pEe3 ITU 3a-
KOHBI C HCIIOJIb30BaHNEM KBHBAJIEHTHBIX TPe0o0pa3zoBaHuii. [Ipy KOHCTPYKTHBHOM JOKAa3aTEIbCTBE UCIIONB3YIOTCS TAOIHIIBI HC-
TUHHOCTH.

IIpumep. Mcnonb3ys TabIUIBI HCTHHHOCTH, JI0Ka3aTh TOXKIACCTBA XV Xy =xV Y, x(xV y)=xy, (3TH TOXKICCTBA TAKKE
MOYKHO OTHECTH K 3aKOHaM TIOTJIONICHNS ).

oyl x [ Xy | Xvxy | xvy | xvy | x(XVvY) | xp
0/0] 1 0 0 0 1 0 0
0|1]1 1 1 1 1 0 0
110]0 0 1 1 0 0 0
11110 0 1 1 1 1 1

Ipumep. Vcnomnp3ys SKBUBaJICHTHBIE TPE0Opa30BaHMs, MTOIYIUTh (POPMyITy HaJl MHOKECTBOM {A,V,—} U1 QYHKIMN

f(x,y,z,p)=y—>p-x|Zv;<—>x<—y+pvz

" Fy.z,p)=y—> p-x|zvycrx< y+pvz=
=(v > ((p(x12))vy)) o (x < (y+(pv2) =
(= (e 2DV D) (4 (v )
(D) e ety )=
~(v((p 1)V ) (xv (o)
((( (x12))v ) y+va)))
B (e = 9 [ e o)
[( xz))vy )j( vy(pvz))))



§3. HoanoTa cucreM OyJieBbIX (PyHKIMI

Cucrema dyukumit A =(f,, f,,..., f, ) HasbiBaeTCs (yHKyuonanbHo) nonnot, eciv nrobas Oynesa GyHKIMS SBseTCS He-

KOTOPOH Cymnepno3unueii STux GyHKIUH, TO eCTh MIPEICTaBAMA B BHIE (POPMYIIBI HAT A.

Teopema. IlycTh faHbl 1BE CHCTEMBI OyNeBbIX GYHKIHH A =(f,, f,,...) B Q=(g,,&,,...) , OTHOCUTEIBHO KOTOPHIX H3-

BECTHO, YTO CUCTEMA A momHa n Kaxzaas €€ (byHKHI/ISI BbIPA’KACTCA B BUJC (bOpMyJ'IBI Ha{ Q. Toraa cucteMa () IBISETCS IOIHOM.

[Ipumepamu QyHKIMOHAIBHO IOTHBIX CHCTEM MOTYT CIIYKUTb CIIEAYIOIINE CUCTEMBI OYJIEBBIX QYHKIMU: {A,Vv,—},
{A®,L0}, {A,—}, {v,—}, {»L} , AN, (o), {o0A,8), {©,Vv,®} U Ipyrue.
Ucxons u3 atoro B OysieBoii anredpe AeHCTBYeT CIeAYIOMINI MPUHIINIT:

punnun cynepno3uumu. Jlro6as cinoxxHas OyneBa GyHKIUS MOXKET OBITh peICTaBlIeHa B BUJE CyNepIO3ULUH OyJie-
BBIX (DYHKIIHIA IBYX apTyMEHTOB.



§4. ®opmbl npeacrapiaeHust 0yaeBbIX GyHKIUH

Kaxnast OyneBa QyHKIUsS nMeeT KOHEUHOE YHCIIO BXOXKICHUH niepeMeHHbIX. [lox uuciom exoacoenuii nepemennoti (Onu-
HOU) TIOHNUMAETCS YMCIIO Pa3, KOTOPOE OHA BCTPEYACTCs], C OTPHLIAHUEM WK 0e3, B hopMyIie, peau3yromnieit oty QyHKIHIo. 3adaua
MUHUMU3AYUYU OY1e8biX QYHKYUI 3aKITIOYACTCS. B TOM, YTOOBI OIYyYUTh (GOPMYITY C HANMEHBIINM YHCIOM BXOXKICHUH TIepeMeH-
HBIX.

KoHbBIOHKIMS JTF000TO YHCIIa TIEPEMEHHBIX, C OTPHLIAHUEM TN 0e3, Ha3bIBACTCS KOHBbIOHKMOU. JIN3bIOHKINS TI000T0
YHCIIa TIEPEMEHHBIX, C OTPHULIAHNEM WIIN 0€3, Ha3BIBACTCS OU3BLIOHKMOII.

KoHbBIOHKIMS JTF000TO YMCIIa TIEPEMEHHBIX, B3STBIX 110 OJHOMY pa3y, ¢ OTPHIAHHEM WIH 0e3 OTPHLIAHUS, Ha3bIBaeTCs
anemeHmapuvimM npousgedenuem. Hanpumep, xyz — sneMeHTapHOE MPOU3BEICHUE, X)zp — HE SBISETCS 3JEMEHTapHBIM [IPOH3Be-

JICHUEM.

Juzvronkmuernou Hopmanvhot popmoti (JJH®) GyHKIUN HA3BIBACTCS TaKasl TU3BIOHKITHS HECKOJIBKUX PA3IUYHBIX 3JIC-
MEHTapHBIX MPOU3BEACHUH, 4T0 Tabmuia uctuaHoctd JJH® coBmagaer ¢ Tabmumeii nctuHHOCTH camoit Qyrkimn. JJTHD moxer
COCTOSITh U3 OJTHOTO 3JIEMEHTAPHOTO MIPOU3BEACHUS.

pumep. [oxyunts JH® misa pysxumm:
fooyz,p)=y>p-x|lzvyoxeytpvz.
Mpl panee nonydusiy GopmyIty HaJl MHOKECTBOM {A,V,—} Juis 3Toi GyHKIMU. B kauecTBe UCXOAHOW BO3bMEM TIOITY-

YEeHHYIO (JOPMYJTy M BOCHOJIB3YyEeMCs 3aKOHaMH OyJIeBOi anreOpbl.

>
f(x,y,z,p)z

(v ((2G=)v ) (v (s oy )y 3oV ) v

V[(y((” = )Vy))(x pvz)vyum)))]
:((;V((p(;V;))VY))(XV(ypvyZVy(pz))))
A (G JErzv i) -

((;vp)_c\/p;)(xvypvyzvypz))v

A(((p () )5077vrv32) -
— (3ev ¥z Xp v Xpz v apz v pz)v
v((vpvoz)(mpzvapyie)-
- (v ypzvap vy (wp3)-
T o
<

PaccmoTrpuM crioco6 moctpoeHust GOpMYJITBI HaJl MHOXKECTBOM {A,V,—} JJIs TAOJIMYHO 3aJaHHOM (DYHKITMH, 3aBUCSIICH
OT 71 apTyMEHTOB.

. x,a=1 Lx=«a
O6o3HaunM x“ = xar v x & . O4eBUIHO, UTO X* =< _ ux* = .
X, 0 = 0 0, X#*Fa

Koncemumyenmoti edunuywt (K') nannoro nabopa a = (a,,..., @, ) Ha3bIBAETCS KOHBIOHKIMS BCEX TIEPEMEHHBIX, 00pa-

3YIOIINX 3TOT HAOOp, Takas 4To

1
.0, ...,

a,

(X5 Xy X)) = X 292 X0,
TO €CTb, €CJIH [IEPEMEHHAs X, B HA0OPE IPMHUMAET 3HAYEHHE ¢, =1, TO B KOHBIOHKLIMIO OHa OepeTcs Ge3 OTPULIAHHA, eCIIH Ke B
Habope 3HaueHHe nepeMeHHol @, =0, TO OHA 3aIMCHIBAETCS ¢ OTPULIAHUEM.

Mpuwmep. Iycts n=4, a=(0,1,0,1) . Torna K/, ,,, (x,,2,0) =xyzt .
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Ecnu nepemennsie (x,,...,x,) IPUHUMAIOT 3Ha4eHus (f,,...,5,) , TO

1 1 ecmu (B =a))u.u(p, =a,)
Ko trena, P B ) = PP B = 0, ecnI/I(ﬂ1 ¢al)nnﬂ...nnn(ﬂn¢an)

Tax kak, ecu X014 ObI OfMH 3neMeHT KOHBIOHKINH paBeH 0, TO ¥ B KOHBIOHKINS paBHa 0, ClIeI0BAaTENbHO, €CIH
(a),-a,)#(B,....5,), T0 K a. o, Bis Boes B,) = 0. icxons u3 51010, CpaBenBa CleyoIast IeMma:

Jlemma 1. KoncTruTyeHTa eMHUIBI paBHA | TONBKO Ha OJHOM Habope.

Konemumyenmoii nyns (K° ) nannoro nadopa @ = (a,,..., @, ) Ha3bIBAETCS TU3BIOHKIMS BCEX TIEPEMEHHBIX, 00Pa3yIOIIIX
STOT Ha0bOP, TaKas 4To

0 (X Xyees X)) =X VX VLV X

a,0,...,0,
TO €CTb, €CIIM IIEpPEeMEHHas X, B HaOope NpHHUMAeET 3HaueHue ¢, =0, To B TU3BIOHKLMIO OHa OepeTcs 0e3 OTpULAaHus, eCIU XKe B

Habope 3HAUYEHNE IEPEMEHHON @, =, TO OHA 3aIMCHIBAETCA C OTPULIAHHEM.
Mpuwmep. ycts n=4, a=(0,1,0,1). Torna K, ,, (X, ,2,t)=xVvyvzVit.

Ecmu nepemenssie (X,,...,X,) IPUHUMAIOT 3HaueHus (f,,..., 5,) , 10

_ ;1 072 07,1_ O; eCHH(ﬂIZaI)H'"H(ﬂn:aV!)
Ky oo (BB BY= BNV BV v B = 1, ecun(f #a )um.um(B, #a,)

Tak KaK, ecii XOTs ObI OJJH 3J'IeMeHT JM3BIOHKIMU PaBeH 1, TO U BCs TU3BIOHKIUS paBHa 0, ClieI0BaTEIBHO, €CITH
(a,,...a,)#(B,....5,), T0 K a] r, (B> o B,) =1 . ICXOLLs1 U3 5TOTO, CHIPABE/UIMBA CICAYIOLIAs JIEMMA:

Jlemma 2. KoncruryenTa Hyns paBHa 0 TONBKO Ha 0THOM Habope.

Cogepuiennoti OuzvrtonkmusHol Hopmanvrou gpopmotl (C{H D) Ha3pIBaeTCS TUIBIOHKINA KOHCTUTYEHT SIMHUIIBI TEX Ha-

00poOB, Ha KOTOPHIX (PYHKIHUS paBHa 1:
fcﬂm(xl,xz,...,xn): Vv K(a, o a)(xl,xz, X)),

f(a,ay,..,a,)=1 17

Jlemma 3. Jlro6as OyneBa ¢yHKLUS, HE paBHas TOXASCTBEHHO 0, IpeacTaBUMa M IIPU TOM €JMHCTBEHHBIM 00pa3oM B
CIHO.

Cosepuiennotl KonvioHkmugHou HopmaneHou Gopmou (CKH®) Ha3bIBacTCs KOHBIOHKIIMS KOHCTUTYCHT HYJIS TeX HA0o-
POB, Ha KOTOPBIX (hyHKIHS paBHA (:

0
Jexio (XX, 50005%,) = fa a/\ a.)=0 K(m Ayt )('xl’x29 "X,).
fley,ay,..., n

JlemMma 4. Jlrobast 6yneBa GyHKINS, HE paBHAs TOXKICCTBEHHO |, IpecTaBIMa U IPH TOM €AMHCTBEHHBIM 00pa3oM B
CKH®.

3ameuanmue. cxo/s U3 KOMMYTaTHBHOCTH KOHBIOHKIIUY U TU3BIOHKIUH, (POPMYJIBI, OTydaeMble TIEPECTaHOBKOI
KOHBIOHKT (JIM3BIOHKT), CYUTAIOTCS ofHOM U ToH sxe CJITH® (CKHD).

Jlemmsbl 3 u 4 parot anroputM nocrpoernss CJJH® n CKH® no Tabmuue ucTHHHOCTH GYHKIMH f-

IIpumep. [TocTpouts TaONUILy HCTHHHOCTH TSl QYHKIMH, 3aJaHHON (HOPMYIIOit
f,y,z,p)=y > p-xlzvyerx<y+pvz.
ITo Tabmumne ncruaHoctr Bhimucath CJJTH® u CKHO.

» Ilopsjok onepauuit: f(x,y,z, p) :(y - ((p(x|z))v;)) YRS (x «— (y+(pvz))) )



I | 10|10 [IV]|V |VI|VI|vVIl| f
lylzlp| ol < |ia [ B8] o |8 S|« K’
= | 2 1} S NS i i

ofoflofof 1o | 1| 1|1 |lo]|o]| 1 |1]|xyzp

ofolof1f 1|1 |11 ]1|1]1]o0]oO XVyvzvp
ofoftrjof 1o |1 |1 |[1]1]|1]o0]oO0 XVyvzvp
ojof1|{1| 1| 1|11 |1 ]|1]1]o0]o0 XVyvzvp
oft{ofof1]olo]ojo|o]| 1] 01| 1]|xyzp
oft{of1ft1r 1o 1|1 |1]o0o]| 1 |1]|xyzp
of1f{tjol1r oo |oflo]1]o0o] 1]o0 XVyvzvp
oft|t|t]l 1t |t fo |1 |1 |1 ]o] 1 |1]xyzp

tjojofol 1o 11| 1]o|oO/| 1|1 /|xyzp

tjojofty 1| v |1 |11t 1 |1 | 1|1 |xpyzp
tjoj1folo o1 | 1|1 |1 |1 1|1 ]|xyzp
tjojtf{t]ojo | 1|1 | 1|1 |1 ]| 1 |1]|xyzp
1{1fojof1]o]olo|o|o| 1| 1]o0 XVyvzvp
tfrjoft]l 1|1 |o |1 |1 1|o0o]| 1 |1 /|xyzp
1f1|tjoflololofo]lo|1]o0o]| 1o XVyvzvp
1{1j1{1tJojojoflo]o|1|o0o]| 1 ]|oO XVyvzvp

fCHHd,(xl,xz,...,xn):xyzpvxyzpv;y;pv;yzpvxyzpvxyzpvx;Z;v

vx;zpvxyZp.

Jexo (X5 X550%,) =(XVyvzvp)xvyvzvp)xvyvzvp)xVvyvzyvp)xvyvzVvp) <

(;v;v;v p)(;v;v;v;)



]_IJ'IH ONPEACIICHHUS MTOJHOTBI CUCTEMBI UCITIOJIB3YIOTCS KJIaCChI ITocra.

Kuaaccsl ITocra
I. Kitace dynkimid, coxpanstionmx Hyib (Pyg). Bynesa dynkuus HaszsiBaetcs coxpausaoweri 1yib, €Cim
£(0,0,...,0)=0.

I1. Knnacc dbyHkiwmid, coxpanstronwx enununy (Py). ByneBa ¢pyHkuust HazpIBaeTCs coxparnsioweti eOuHuyy, eCiu
FOL. ) =1

*
I11. Knacc camonBoiicTBeHHbIX GyHKIWMH (S). ByneBa ¢pyHkims f ()C1 . ) Ha3bIBACTCsI 00UCMEEeHHON K (PYHKIUH

f(xl,...,xn), €ciu f* (xl,...,xn) = f(;l,,x_n) . OyHKIMA f(x],...,xn)HEBLIBaeTCH Camo060LICMBEHHO, ECITH

*
S (Xpeesx,))=f (X500 X,)

Tabnuila UCTUHHOCTH 7Sl TBOMCTBEHHOHN (PYHKITMH MOMyYaeTCs U3 TAOIUIIBI A7 QYHKITNH f MHBEPTHPOBAHUEM (3aMe-
Hoit 0 Ha 1, 1 Ha 0) cronbma ¢yHKIMM U ero nepeBopaduBarreM. Ctonben GyHKIMY B TaOINIE HCTHHHOCTH CaAMO/IBOMCTBEHHON
(GYHKUIMH TOTDKEH OBITh aHTHCUMMETPHYHBIM OTHOCHTEIIBHO CEPEIHBL

OueBM/IHO, UTO €CJH HaiizieTcs Habop 3HaueHuii aprymentoB o, T.4. f (@) = f (&), To dynkuus f He sBnsercs camo-

JIBOMCTBEHHOM.

Teopema 2. Ecu pynxius D (X,,..., X,) = fo (f1 (X1 150005 X;, )seees [, (X155 X, ), TO ABOViCTBEHRAS QyHKIMA

D (x,,.yx,) = fo*(ﬁ*(xm---»xm ),...,f;(xml,...,xmpm ).

[v3 * vl ()
[punuun aBoiictBeHnocTu. /st noxy4ueHus GopMyisl A , IBOMCTBeHHOH K opmyie A, HykHO B popmyie A 3ame-
HHTH BCe (DYHKLUH, YUACTBYIOLIHE B €€ IIOCTPOSHNH, Ha IBOHCTBEHHbIE K HUM.

3ameuanue. Tak Kak ABOWCTBEHHOM K KOHBIOHKIIUH SBJIAETCS JU3IBIOHKIINSA, K TU3BIOHKIUN — KOHBIOHKIMS, K 0 — 1, Kk 1
— 0, a oTpuLIaHKHE — camo/IBOiicTBeHHAs PpyHKIMs, TO it hopmyiibl Hag MHOKecTBOM A = {0, 1, A, v, =} IPUHLIUI ABOHCTBEHHO-
cTH (OPMYITHPYETCS CIIeyIOMMM 00pa3oM: [T MoTydeHus GOpMyIIsl A, IBOACTBEHHO K (opMyie A, HyxkHO B opmye A
Bcroy 3ameHuTh 0 Ha 1, 1 Ha 0, KOHBIOHKIMIO Ha JU3BIOHKIIMIO, TU3BIOHKIHIO HA KOHBIOHKIIUIO.

IV. Knacc monoronns! ¢hyuakmmit (M). Habop 0~l = (al,...,an) MIPeIIIeCTBYET HAOOpy E = ( ﬂl,..., ﬂn) : CNZ < E ,

ecn O < ,Bl , 0, < ,32 yees O, S ,Bn . byneBa ¢yHKIMA Ha3bIBACTCSI MOHOMOHHOU, €CIN JUIS JIIOOBIX IByX HaOOpOB

o= (ay,...,a,) u ﬁ =(p,.... 5,) ., raxux uto a < E, nmeet Mecto HepaBeHeTBO f ()., @) < [ (S5 B) -
3ameuanne. JJoka3aTb WM OMPOBEPTHYTH MOHOTOHHOCTH ()YHKIIMH MOKHO T10 Ta0JIHUIIE HCTHHHOCTH.

V. Knacc nuneinbpix @yakimii (L).

Teopema 3. JItoOyto OyneBy GyHKIMIO MOXKHO NPEICTABUTH B BUJIE MOJMHOMA JKerajiknHa, TO eCTh B BUJIE
f(xex)=¢,Pcx,®@..Ocx, Dc,, xx,D..D €2 X i, D..Dc, xx,.x,,

rae C; € {0,1}.

» Jlns nokaszarenbCTBa TOCTATOYHO OMPEACTUTH IOTHOTY CHCTEMBI {/\, @, 1, 0} YJIA TIPUBECTH TOKAECTBA, TO3BOJISIOMINE TIpe-

2"-1

o0pazoBath npon3BoibHy0 JJH® B mommHoM JXerankuHa:

Xvy=x®y®xy, x®x=1, x®x=0,
x=x®I, x®0=x, xX(y®@z)=xy®xz.
<
Mpumep. Ilpusegem noxrHOMEI JKeraaxkuHa 1l KOHCTUTYCHT | QYHKIMH TpexX MepeMeHHBIX.
®opmyiia
x|y|z KOHCTHTYCHTEL ITonunom XKerankuna
olofo xyz xDDYONz®)=xzPxyPxz@ yzPxD yDz DI
olof1 xyz xOD(YPDNz=xyzPxz® yz Dz
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0 ;yZ x@)yz@)=xyz@xy D yz® y
xyz (x®)yz=xyz® yz

0 x;; x(y@)z@)=xyz@xy D xzD x
x;z x(y®@)z=xyz® xz

0 xyg xp(z®@1)=xyz D xy
Xyz Xyz

Tak xkak X VvV y =X @ y (‘B Xy 1 KOHBIOHKIHSA KOHCTUTYCHT CIMHUIIBI PAa3HBIX Ha60p0B BCCrja paBHa HYJIIO (HaHpI/I-

mep, X ¥z Xy z=0), 10 cnipasennmsa crenyromas emma.

Jlemma. [Tonunom XKerankuna MoxHO nosyuuts u3 CAH®, 3amenrm Bce V' Ha @ , @ KOHCTUTYEHTBI €IUHULBI Ha DK-

BUBAJICHTHBIC ()OPMYJIBI HaJl MHO)KECTBOM {@,/\,1} (cM. Tabnuiy).

Eme omua criocob noctpoeHus monmnHoMa JKeraknHa — Memoo HeonpeoeieHHblx Kodgh@uyuennmos, KOTOPHIA 3aKIII09a-
€TCsl B CIeAyIoneM. 3annchIBaeTCs OOIIMIA BUA IOJMIMHOMA. TaK KaK YHCIIO HEU3BECTHBIX KOA((HULIHUEHTOB COBIAAACT C YHUCIOM
Pa3IMYHBIX HAOOPOB ApPryMEHTOB, TO, MOJCTABIIAA BMECTO IIEPEMEHHBIX KOHKPETHBIE 3HAYECHHS, [T0Ty4aeM CUCTEMY YPaBHEHHUI.

Mpumep. XV Y =a@bxPcy @ dxy=xD yDxy.

y XVYy
0=a®b-0Dc-00d-0-0=a
1=0Dh-0Dc-10d-0-1=c
1=0DH-101-0Dd-1-0=>
1=0D1-1D1-10d-1-1=d

——o|lo]|x
— o=l

ByneBa (byHKIII/ISI Ha3bIBaACTCA ﬂuHeﬁHOIZ, €CJIM OHa MpeACTaBUMa JIMHCHHBIM IMOJIMHOMOM )KCFaJ'IKI/IHa, TO €CTh

f (xl geees xn) = ® C\ X, ®..D C,X, , THBIMH CJIOBAMH IIOJIMHOM JKerankunaa He TOJHKEH COAEp)KaTh MPOU3BEICHUS IIepe-

MEHHBIX (C; = OVi>n).

3amvikanuem MHOXKECTBa A OyneBbIX (QYHKIIMH HA3bIBACTCS MHOYKECTBO BCEX JIOTMYECKUX (QYHKIIMH, KOTOpBIE MpescTa-
BHMBI uepe3 pOopMyIIbl HaJl MHOKECTBOM A.

Knacc (MHOXXeCTBO) Jlorruecknux (DyHKIUH 3a.MKHYM, €CITA OH COBIAAET CO CBOUM 3aMBIKaHHEM.

Kiaccer ITocta nonapHo pa3iu4HbL, YTO BUIHO U3 CIEAYIOMIEH TaOIMIIbI (3HAK «» 03HA4YaeT, YTO (HYHKUIUS MPUHAIICHKUT
COOTBETCTBYIOIIEMY KJIACCY, 3HAK «—» — HE MPUHAJJICIKUT).

3ameuanmue. [Ipy penieHNn NpaKTUIECKUX 3a/1a4 TOJIE3HO 3aIlOJTHUTh HIDKECIIETYIOUTYIO TaOJHILy, TA€ TO-TIPEKHEMY
3HAK «1+» 03Ha4aeT, 9TO (PYHKIMS MPHHAICKHUT COOTBETCTBYIOIIEMY KIJIACCY, 3HAK «—» — HE TPHHAIICHKHT.

Ty T, S M L
0 + — — + +
1 — + — + +
; — — =+ _ +

To

T

S

M

L

F

+

fu

Venosuem noanomol cucmemol s8asemces ycaoeue Haluvdusl 3HaKo6 «—» 60 6cex cm0ﬂ6uax ma6ﬂul4bl.
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