Pemenus 3a1a4 1o ABy3HadHON JOTMKE

d.I". Kopabien

Bama4a 1. Jasa dynxyuu
[y, 2) =z =) V(z~2) = (227

Hadmu cywecmeeHHvle U ¢u7€muem)ée NEPEMEHHDLE, TIPOU3BGECTNIU ONEPAUUIO
UCKANUYEHUA gﬁunmus%m NEPEMEHHDBLL.

Pewenue. Tocrpoum tabuiy jyist pyukmun f(z,y, 2):

x|yl z|yle—=gla~z|(x—=Y)V(e~z)|T|z—>T| f(z,y,2)
0[0]0|1 1 1 1 1 1 1
01011 1 0 1 1 1 1
0(1]0]0 1 1 1 1 1 1
0/1/1]0 1 0 1 1 1 1
110701 1 0 1 0 1 1
110711 1 1 1 0 0 0
171/0]0 0 0 0 0 1 1
1]171]0 0 1 1 0 0 0

JJ1st Kazk 100t IepeMeHHOM 2, i U Z He0OXOJAUMO IPOBEPUTHL (PUKTUBHA OHA
nin Her. Haunem ¢ nepemennoii x. Byjiem nepebupars Bee rmapbl HAOOPOB, CO-
CeJIHUX IO MEePBOii KOOp/MHATE, 1 CpaBHUBATEL 3HadYeHust pyHKIwu f(z,y, 2)
wa Hux. Cpasy obHapyxkuaercst, uro Habops! (0,0,1) u (1,0, 1) ssisitorcs
coceiHUMHE 110 TIepBoit Koopaunare, Ho f(0,0,1) = 1u f(1,0,1) = 0. Cieo-
BATEJILHO TIepeMeHHast T SIBJIsIeTCs CyIecTBeHHoil aist dyakiun f(xz,y, 2).

[Tepebupas Bce napbl HAOOPOB, COCEIHUX 110 BTOPOIl KOOpAMHATE, II0JIy-
gyaeM, 4To 3HadeHud (PYHKIUY Ha KaxkJIo 1mape coBuaJaior. B camom jele:

£(0,0,0) = £(0,1,0) = 1



f(()?Ov 1) - f(O, L 1)

f(17070) - f(17 170)

£(1,0,1) = f(1,1,1) =0

CiieoBaTe/IbHO, IIepeMEeHHas Y ABJIAeTC (DUKTUBHOIL.

[lepemennast z cymiecTBenHa, Tak Kak Haboper (1,1,0) u (1,1,1) saBig-
FOTCs COCEIHUMU TI0 TpeThedi koopaunare, o f(1,1,0) =1 u f(1,1,1) =0.

Nckimouns (pUKTUBHYIO IIEPEMEHHYIO 1, ITOJIY UM CJIeIyIONLy 0 OyHKIIHIO:
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— = O O
— O = O N
O = = e

Oto dyuknua mrpux leddepa f(z,2) = x|z.
OtrBert. llepemernvie T u 2 CYUWECTNGEHHBIE, NEPEMEHNAA Y PUKMUCHA.
]
Bagada 2. DK6UBAACHMNBLMU NPEOOPA30SANHUAMY DOKAZAMN IKEUGCAAEHTN-

HOCL POPMYN
(T—=vy) = (r+y) uzly.

Pewenue. rpux I[leddepa momyckaer mnpejcrapieHne depe3 KOHbIOHK-
IO 1 OTPUIIAHIE CJISIYIOMIM 00pa3oM:

rly =z Ay.

OcnoBHast ujest JOKa3aTeIbLCTBA SKBUBAJICHTHOCTH JAHHLIX (POPMYJI COCTO-
UT B IPEJCTABICHUN NEPBOil (DYHKIIMN TOKE TOJLKO 4epe3 KOHBLIOHKIUIO 1
OTpUIIAHUE.

Hana dbopmyna (T — y) — (z + y). 3amenu obe UMILIHKAINAN:

T—y) 2@ty =@y Viety =zVyV(rty =

Bocrosib3yemest SKBUBAJIEHTHOCTBIO T + Yy = T~ ¢ = (TAY) V (z A y),
IIOJTY IHIM:

—ZTVYV (@AY V (xAy) =

Teneps npumennm npapmio jge Mopraza:

=@ VyY A (TAY)V(zAY)) =




[Tox oTpunanmem packpbBaeM CKOOKHU 10 IUCTPUOYTUBHOCTH KOHBIOHK-
[N ¥ JIA3BIOHKIUIN:

=@ANEAYV(@AY))VHA(EZAYV(xAY))) =

=@ ANTAGV(@AY)VETAYyAY)V(zAy) =

Taxk kak * AT = 0, To epBoe U TpeTbe cjaraemMoe I0J, OTPUIIAHIEM
MOYKHO yOpaTh (JU3BIOHKINA ¢ HyJeM He MeHseT GyHKiuu). Takxke OJHO
13 JIBYX OJIMHAKOBBIX CJIAraeMbIX MOYKHO OTOPOCHUTDL, TakK Kak a V a = a JJIsI
Joboit pyskiun a. B urore moaydanm:

=T Ay = z|y. DKBUBAJIECHTHOCTD [JOKA3AHA. ]

Baga4a 3. C nomouwywvro mabauyve nocmpoumsv CKH® uw CJITHD odas caedy-
rowets pynryul, 3adanrots Gopmysot:

fay)=(z+y)~@—=2)AN(@AY =) V(z~T)).

Pewenue. TlocTpoum Tabuily JaHHON (DYHKITIH:

vy |y—=x | (e+y) ~@—x) | v Ay 2 Ay—y | oe~7| flz,y)
0l0] 0 1 1 0 0 0
011 1 1 1 1 1 1
1o 1 1 1 0 1 1
11 1 0 0 1 0 0

CIIH® dbyukiuu crpoutes 1o TeM HabopaM, Ha KOTOPbLIX (DYyHKIUS MTPU-
HuMmaet 3Haderue 1. B wamewm ciayvae taknx vabopa gsa: (0, 1) u (1,0). ITep-
Bomy Habopy (0,1) comocrasisiercst sjieMeHTapHAsST KOHBIOHKIUS T A Y, a
Bropomy Habopy (1,0) comocrapisiercss seMeHTapHasi KOHBIOHKINS T A .
Taxum oopazom CHHD mannoit pyHKINE NMeeT CJIeay IOl BUI:

flx,y) =@ Ay)V(zAY)

st nocrpoennst CKH® raxzke ncrosibayiores nsa nadopa: (0,0) u (1, 1),
9TO Te HabOPbI, Ha KOTOPbIX byHKIust f(x,y) npunumaer suaderue 0. [Tepso-
vy Habopy (0, 0) comocraiisieTcs sjieMeHTapHast U3 bIOHKINA TV Y, BTOPOMY
rabopy (1, 1) conocrasnsiercss TVY. CKH® BoirisauT ciegyomumm 06pasom:

flx,y) = (@ Vy) AT VD).



Otser. f(z,y) = (T Ay)V (x AY);
f(zy) = (xVy) AT VY).
]

Baga4a 4. C nomowywro snemernmaprvix npeobpasosaruti nocmpoumo CKHD
byrryuy, 3a0annot Popmyroi:

flx,y,2) = (x ~y) V(z A Z).

Pewenue. B obmem ciydae nocrponts CKH® dyHKIINN MOXKHO, BBIIIOJIHIB
TpHU IIara

IMTar 1. Samensiem Bce DYHKINM, BXOJSIIUE B JJaHHYIO (DOPMYIIY, Ha UX
9KBUBAJIEHTHBIE BbIPAXKEHUs depe3 KOHBIOHKIUIO, JU3BIOHKIINIO U OTPHUIA-
HIHE.

B namem ciydae JIoCTaTOYHO 3aMEHUTH TOJIHKO SKBUBAJICHTHOCTD.

flay,z) =(@~y)V(eAzZ) = (VYA (TVy))V(£AZ) =

IMTar 2. IIpusojgum dopmyny K Buay “nourn’ CKH®, To ecth K Bu-
Ty, KOTJIa HEKNe JIN3bIOHKINN (He 00sa3aTe/IbHO 3JIeMEeHTapHBIe) COeIMHEHbI
KOH'BIOHKIUSIMU. Jlej1aeTcst 9T0 ¢ UCIOJIb30BAHMEM CBOHCTBa JUCTPUOYTHB-
HOCTH KOHBIOHKIIUN U JIN3HIOHKITUN.

= (v AEVvy)Ve) AV A (EVY)VZE)=

B kaxk0ii u3 AByX CKOOOK CHOBa PACKPhIBAEM CKOOKI

—(@VaVYAEVIVY AEZVZVYAEVIVy) =

CKOOKM, cojiepkaliue x V T MOYKHO UCKJIIOUNTb 13 (POPMYJIbI, TaK Kak
x VT =1, a KOHbIOHKTUBHOE JT00ABJICHIE JINHUILI He MeHseT (PyHKITNN.

= (VY AN@VYIVZ)A(TVyVZ) =

IMTar 3. B kaxkayio u3 cKoOOK J100aB/isieM HeJI0CTaloINe IepeMeHHbIe.
Ist corydasi, Korja K (hopMyJie a HaJlo J00aBUTh IIePEMEHHYIO X, COBEPIIAeM
cJejtylonme mpeodpa3soBaHust:

a=aV0=aV(xAT)=(aVaz)A(aVT).

B nameMm ciydae HeoOXOIMMO TOJILKO K IIEPBOil CKOOKe 100aBUTH Iiepe-
MEHHYIO Z.

— VIV A(VIVIA(TVyVZ) =

= (zVTV(EZAD))A(ZVTVI)A(TVyVE) =

=(@xVyVz)A(xVgVZ)A(TVyVZ). CKHD nocrpoetna.



Otser. f(z,y,2) = (x VYV 2)A(zVGVZ)AN(TVyVZ).

O
Bamaua 5. C' nomownro mabauyve u memoda neonpedesennvix koahhuu-
EHMOB NOCMPOUMsd NosuHoMm Kezanrkuna daa pynxyuu f(x,y, 2), s3adannot

popmy.r0Ti:
flr,y,z)=(zVy) ~Z.

Pewenue. Tlocrpoum tabnuny dyukiwuu f(z,y, 2):

x|lylz|laxVyl|Z|(zVy) ~Z
0(0/0 0 1 0
0[{0|1 0 0 1
0/11]0 1 1 1
O[1]1 1 0 0
11010 1 1 1
1101 1 0 0
1/11]0 1 1 1
1111 1 0 0

Bynem uckars nosmuom 2Kerankuua dyuxiun f(z,y, z) B BUje
f(x,y, 2) = arxyz + asxy + asxz + asyz + asx + agy + arz + as.

Heonpeienennbie KOApMOUIUEHTDI a1, . . . , ag HallJIeM, UCIOIb3Ys N3BECT-
Hble 3HaueHns GpyHknun f(x,y, z) Ha BceX BO3MOXKHbBIX Habopax apryMeHTOB.
Heobxo/iuMo HalTH BOCEMb 3HAYEHWIT HEM3BECTHBIX, TIPU 9TOM 1 BCEBO3MOK-
HBIX HAOOPOB apryMEHTOB TOXKE BOCEMb.

f£(0,0,0) = ag =

f(0,0,1) =ar+ag =1
f(O,l,O):a6+a8:1
f(O,l,l):a4+a6+a7+a8:O
f(l,0,0):CL5—|—CL8:1
f(1,0,1) =as+ a5 + a7+ ag =
f(1,1,0) =as+as+ag+as =1

f(,1,1)=a;4+as+as+as+as+ag+ar+ag=0
[TocenoBaTebHO, OT HEPBOrO K BOCLMOMY YPABHEHUIO, HAXOJUM BCE
HEU3BECTHBIC:



ag =0,a7 =1,a6 =1,a4 =0,a5 = 1,a3 = 0,a0 = 1,a; = 0.

Tenepsb MokHO BhITICATD HoHOM 2Kerankuua st byaxiwu f(z,y, ),
110/ICTaBUB HailJleHHbIE 3HAUEHIS HEM3BECTHBIX A1, . . . , Ay B OOIIUIl BUJI I1OJIU-
HOMA!:

flz,y,z) =zy+z+y+ =z
Otrser. f(x,y,2) =zy+x+y+ =z
]

Bagaga 6. C' nomowpio aneMeHMaprvlr npeodbpazosarutl Haimu noAUHOM
Kezanrwuna daa dynwyuu f(x,y, 2), 3adannots Gopmyroti:

[z, y,2) =2 Vy— 2

Pewenue. Tloctpoenne mnosmnoma zKerajikuna Jjist IpOU3BOJIbHON (yHKIINN
MOKHO B 00ITIeM cJiydae pasdOuTh Ha JiBa, Iara.

IITar 1. C nomoInbio 31eMeHTapHbIX IIpeodpas3oBaHuil TPUBOIUM (DOPMY-
ay yukinun f(z,y, z) K BULY, B KOTOPOM HCIIOJB3YIOTCS TOJBKO /1B (DYHK-
U1 KOHBIOHKINS 1 oTputianme. OOl METO/ TAKOrO MPUBEIEHNST 3aKJ/II0-
JaeTcsl B BbIpaKeHUn BceX (PYHKIUI hopMyJibl depe3 KOHbIOHKIINIO, JU3b-
IOHKITNIO W OTPUIIAHUE, U TIOC/Ie/IyIoIeM MpuMeHennn mpasuia jge Moprana.

flr,y,2) =xVy—>2=axVyVz=TAYVz=TAGAZ=

IHIar 2. ITpumensiem 0CHOBHYIO 9KBHUBAJIEHTHOCTb T = X + 1, mTocjie 9ero
pacKpbIiBaeM CKOOKH, UCIIOJIB3YIO CBOMCTBO JIUCTPUOYTUBHOCTH KOHbIOHKITIH
U CJIOXKEHUSI:

=((z+D)AYy+1))AN(z+1)+1=

=(zy+erx+y+)z+)+1l=zyz+ay+az+yz+z+y+ 2.

Otser. f(z,y,2) =axyz+azy+zrz+yz+aoz+y+ 2.

[]

Bamaua 7. Ceedenuem x 3a6edomo noanot cucmeme dokaszamv NOAHOMY
cucmemol Gynryul :

{zNy+ 2z, (z~y)+ 2z}



Pewenue. Oboznaunm fi(z,y,2) = x Ay +zu folz,y,z2) = (z ~y) + 2.
Ecim ¢ camoro nadaJja He sICHO, KaKyio cucreMmy (pyHKIUIl UCIIOIb30BaTh B
KavecTBe 3aBejIOMO IOJTHO, HAJ0 MOMBITATHCS BBIPA3UTH KaK MOXKHO 0OJIb-
e (pyHKIMI depe3 jBe JIaHHbIe, a IIOTOM y2Ke U3 BbIPayKEHHBIX (DYHKIINIT
IBITATHCA CKOHCTPYUPOBATH 3aBEJOMO MOJIHYIO CUCTEMY.

C nomorpio dbyskmun fi(x,y, 2) MOTyINM TOXKIECTBEHHbIH HOJIb:

O=zx4+zr=sAzc+z=fi(r,z,x)

Temnepb, ucob3yst BTOpyto MYHKIMIO fo(2, Yy, 2) U HOJTyUIeHHBIH TOXK jie-
CTBEHHBIII HOJIb, CKOHCTPYUPYEM BTOPYIO KOHCTAHTY 1:

l=zx~zx=x~24+0= fo(x,z,0)

CHoBa uCIo/b3yeM HepByto MYyHKIMO f1(x,y, 2), 1 HoJIydaeM KOHbIOHK-
IHIO:
rANy=zANy+0= fi(z,y,0)

Hakowrer crporM oTpuiiaHie, UCHOJIb3ysl BTOpyo GyHKIuo folz,y, 2):
T=c+1l=(r~2x)+z=fo(r,z, 1)

MbI BbIpasmin (pyHKINK 3aBEJIOMO ITOJIHOM CHCTEMBbI {E, :C/\y} Jepes JaH-
ubie jBe by fi(xr,y, z) n fo(r,y, z). Takum obpasom jaHHas cucTeMa
dyHKIuMit mosHa. ]

Sama4ga 8. [lo xpumeputo nosHoOMbL NPOBEPUMD NOAHOMY CUCTNEMDL DYHK-
uul 6 Ps:
{z~G—=2),7AyNZ) = @ A2))}

Pewenue. Oboznauum fi(x,y,2) = x ~ (g — 2) u fo(z,y,2) = T A
((yANZ) = (T A 2)). [locrpoum Tabsmiy s Kaxkaoit Gyakmun. OyHKImst
fl (I’, Y, Z) :

Oyukmust fo(x,y, z) :

J1s1 j1oKa3aTebeTBa MOJTHOTHI CUCTEMBI 110 KPUTEPUIO HEOOXOMMO TIPO-
BepuTh, uT0 00e byukunu fi(z,y,z) u fo(x,y, z) He JeKAT OJHOBPEMEHHO
HU B OJHOM u3 1atu Kiaccos 1y, 11,5, M u L. TIpoBepum npunaiie;KHOCTD
DyHKIMHA KazKI0My KJIACC HO-OTIEJIHHOCTH.

1. Knacc Ty. U3 rabauner byuknnu fi(x,y, z) sujgno, 1ro f1(0,0,0) =
1. Crenosaresnbro fi(z,y,z) & Tp.



|yl z|Jly—=z|e~(7—2)

0(0/0] 1 0 1

01011 1 0

0[1]0]0 1 0

O[1]1]0 1 0

1710101 0 0

11011 1 1

111700 1 1

111710 1 1
|yl z||Z|YyANZ|T|TA2z|(WAZ)—=>(TA2)|TA(YyNZ) = (TAz2))
007011 O 1 0 1 1
07]0]1]0 0 1 1 1 1
0O[1/0]1 1 1 0 0 0
O[1/1]0 0 1 1 1 1
Ljojop1y 0 1|0 0 1 0
Ljoy1yp0p 0 1|0 0 1 0
111101 1 0 0 0 0
L{1j140} 0 |0 0 1 0

2. Knacc Ti. U3 tabmunpr dyaknnu fo(x,y, 2) caemyer, aro fo(1,1,1) =
0, u caenoBaresibho fo(x,y, z) € Th.

3. Knacc S. fi(z,y,2) € S, tak xak f(0,0,0) = 1 u f(1,1,1) = 1,
a PYHKIMA caMOJBOMCTBEHHA, €CJIN OHa Ha, JII000i1 1ape NpOTHBOIOJI0KHDBIX
HaOOPOB PUHKUMACT IIPOTUBOIIOIOKHDIC 3HAUCHH.

4. Knacc M. fo(x,y,2z) ¢ M, tak kak wabop (0,0,0) mpemairecrByer
nabopy (1,1,1), 1o f2(0,0,0) =1> 0= fo(1,1,1).

5. Kmacc L. [Tocrpoum nosmuom 2Kerankuua st pyakmun fo(x, y, 2).
[TocTpoenue GyneM OCYHIECTBIISTEL € IOMOLILIO JIEMEHTAPHBIX [IPeodpa3oBa-
HIIA.



folz,y,2) =T A (yAZ) = (TA2) =T(yz VT2) =T((y2) ANT2) =
=+ )y+H({(z+1)z+1)+1)=
=+ D)((yz+y)(zz+2+1)+1) =
=@+ 1)(zyz+yz+yz+ayz+yz+y+1) =
=@+ 1)(yz+y+1) =
=xyz+ry+r+yz+y+1=
=xyz+axy+yz+ax+y+1.

[Tosmmuom 7Kerankuua yurinnu fo(x,y, 2) OKa3bIBACTCST HEJTMHEHHBIM, &
saaant fo(x,y,2) € L. Takum obpasom jganHas cucrema (byHKITHIT

{fl(xaynz)a fQ(xayaZ)}

HE COAECPKUTCA HU B OJHOM U3 IIATH KJIACCOB. C.HG,ILOB&TGJIBHO, 9Ta CUCTEMa
IIOJIHA.

OtBer. Cucmema noana.

Bamada 9. Jokazamo, umo xaacc L asasemca npeonosrvim.
Pewenue. Ilo onpenenennio HaJl0 IPOBEPUTH, UTO:
1. Cucrema L He gBJIsSIeTCsI TIOJIHOIA;

2. Jna moboit dyuxknun f € Py takoit, uro f & L, cucrema L U {f}
noJiHa B Py,

[IepBoe yTBepKieHIe OYEBUIHO 110 KPUTEPUIO IOJHOTHL. B camom jeie,
TaK KakK KJjacc L IeJMKOM COJEePXKUTCs B KJacce JIMHeHHbIX DYHKIUI, TO OH
HE dABJIAETCA ITOJIHBIM.

s 1okazaTebcTBa BTOPOTO YTBEPXKIACHUA 110 KPUTEPHUIO IMOJHOTHI J10-
CTATOYHO IIPOBEPHUTDH, UTO JJIsT KaxKJA0ro u3 ustu Kjiaaccos 1y, 11, L, S u M
Haiigercst dynkunsg u3 muoxecrsa L U {f}, He Jexaias B 95T0M KJacce.
HanomuaumMm, aro npo GyHKIMO [ U3BECTHO TOJBKO TO, YTO OHA HE SIBJIAETCH
nuneitHoi. Hukakyio KoHKpeTHYI0 (DyHKINIO B KadecTBe f OpaTh Hesb3sl.



Kaacc Tj. OdeBugabiM 00pa30M, TaK KaK TOXKJ/IECTBEHHAs €JIMHNATIA JIU-
weitna, To 1 € LU{f}, Ho 91a dyHKIUsI HE COXpAHsIET HOJIb, CJIeJI0BATE/THLHO
1 €Ty.

Kutacc Ty. Anasnornano npenpiyiemy ciaydaio 0 € LU {f}, vo 0 & 1.

Kaacc L. Tlo onpenenennio dyuxnust f He junHeiitna f ¢ L, HO B CBOIO
ouepesp f € LU{f}.

Kitacc S. ToxnecrBennast ejqunnna inneiina 1 € LU{ [}, Ho He siByisteTcst
camoBoiicTBennoit 1 & S.

Knacc M. B kagecrBe nckomoil pyHKINHM 100iAeT orpunanue T. B
camom siesie, T = x + 1 € L U{f}, vHo dyHKIms T He MOHOTOHHA, TAK KaK
Ha Ipe/iecTByionieM Habope 0 oHa npuHuMaeT OOJIbIee 3HAUEHNE, YeM Ha
Habope 1.

Takum obpazom, Tak Kak kiaacc L U {f} we comepkutcs HE B OJHOM 13
st KjaaccoB Ty, 11, L, S u M, TO OH SBJISIETCS TOJTHBIM.

[]
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