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BCTYII

Jlorika mae BimHomieHHs 1 A0 ¢utocodii, 1 A0 MareMmatuku. B mporeci
HAaBUYaHHS MAaTEMaTUKHU BiIOYBA€ThCS B3a€MOJIS JIOTIKM Ta MaTeMaTWkd. Bruius
JIOTIKM Ha MaTeMaTuKy Bi0yBaeTbCsA B IMpolieci HaBYaHHS MOOYOBI Ta JOBEACHHIO
MaTEMaTUYHUX TBEP/DKCHb, MPH aHaJi31 MPUHIUIIB IMOOYJOBH MaTeMaTHYHUX
Teopii. MaTemMaTHuHa JIOTIKa BXOAUTh 10 CKIATy GyHAAMEHTAIBHUX MaTeMaTHYHHUX
JTUCITUILTIH, 30KpeMa, 0 AUCKPETHOI MaTeMaTuku. [1oB’s13aHa 3 anropuTMizalliero ta
aBTOMATUYHHUM PO3B’sI3aHHSM 3aja4. JIorika J03BOJISI€E BU3HAYUTH NMPABUIIBHUH IILIIX
OyJIb-SIKOTO JTOCTIKEHHS 1 TIepe0aunTH HACTIIKK BUOOPY HEMPABUIBLHOTO IIISAXY,
BOHA BIUTMBAE Ha (OPMYBaHHS MHUCJICHHS, SKC BU3HAYAE )KUTTEBY TO3UIIIFO JIFOIUHH.

MaTteMaTH4YHa JIOTiKa BHKOPHCTOBYETHCS IS OOTPYHTYBAaHHS MaTEMAaTHKH.
30KkpeMa, OCHOBHUMH 1i 3aJlayaMd €: aHalli3 METOJIB MIPKYBaHb, O(POPMIICHHS
MaTEMaTUYHOTO JOBEACHHS HE3aJeKHO BiJl MPHUPOAHOI MOBHU, HASBHICTb B AKIN
CHHOHIMIB a00 3MICTOBHMX BIJITIHKIB 3aBaka€ CTPOTOMY JIOTITYHOMY aHai3y.
MaremaTuka B CBOEMY PO3BUTKY, 3 4YaciB BUHUKHEHHS 1 O TEMEPIIIHHOTO 4Yacy,
3a3Hajia JAeKuUIbka Kpu3. HeoOXimHICTh iX mMojonaHHS 1 IMpHU3BeNa 10 BUHUKHEHHS
TaKUX PO3JLIIB, SIK OCHOBM MaTeMaTHKHU, MaTeMaTH4yHa JIorika. BuauistoTs Tpu
OCHOBHUX KPHU3HU:

Ilepma mnoB's3aHa 3 mOTpPeOOIO BBENEHHS ippallioHaAIBHOrO 4Yucia (Oyma
BUKJIMKaHA TIOSIBOIO HEBUMIPIOBAHUX BIIPI3KiB);

JIpyra noB si3aHa 3 MosiBOI0 u(EpPEeHITIaTbHOTO Ta IHTETPATbHOTO YHUCICHHS;

TpeTio Kpu3y MOB SA3YIOTH 3 MOSBOIO TEOPil MHOKHUH.

Hamaratounce momomaTei MmapajoKCH, SKi BHHUKIM B TEOpii MHOXHH,
MaTeMaTHUKH CTBOPWIIM TPH IIKOJIN:

1) noriructy; 2) iHTyinioHicty; 3) GpopmanicT.

Y 1900 poui I'ineOept 3amponoHyBaB mporpamy dopmamnizaiii Bciel

MaremaTuku. [loTpiOHO Oyno 3'scyBaTH, YU MOKHA BCIO MaTeMaTHUKy OTpUMAaTH 13



JIesIKo1 3UunciieHHoi cucteMu akciom. B 1931 poui ['enens g0BiB TeopeMy mpo Te, 110
HaBITh BCIO apU(PMETUKY HEMOXKJIMBO BUBECTH 13 37IIYEHOTO CIUCKY aKCIOM.

OpHuM 13 HaCH1AKIB poOOTH LIMX TPHOX HAMPSMKIB CTAJIO TE€, [0 MATEMaTUYHA
JIOTiKa BUJIIIMIACK SIK OKpEMa AMCLMILIIHA. [i HpeaMeToM € :

1) BuBYEHHsS (OPM 1 3aKOHIB MUCIICHHSI,;

2) BUBYCHHS (HOpPMATBHUX AaKCIOMATUYHHUX TEOPIH;

3) PO3BHTOK TEOPii AJITOPUTMIB.

[Tpuknagamu  (GOpMaATBHUX aKCIOMAaTUYHUX TEOPIH SBISIOTHCSA YHUCIICHHSI
BUCJIOBJIIOBaHb 1 YUCJICHHS MPEANKATIB.

Knacuuny MaTremMaTHUHY JIOTIKY Ha3WBAIOTh IIE JBO3HAYHOIO, OCKUTBKH BOHA
0a3yeThCs HA TMPHUHIUIIN, Y BIAMOBITHOCTI JI0 SKOTO KOXKHE BHUCJIOBIIOBAHHS MOXKE
Oytn abo iCTUHHUM, a00 XuUOHUM. ICHYIOTH TakKOX TpPU3HAUYHI 1, B 3arajbHOMY
BUIIAJKY, OaraTo3HaYHi JIOTiKA. METOIU MaTeMaTUYHOT JIOTIKM BUKOPHUCTOBYIOTHCS B
iHdopMaTHIll, JIHTBICTUIN, IITYYHOMY IHTENEKTi, (i3uii, Oiojorii, BoHa Temep €
CaMOCTIHHOI 00JIacTIO, SIKa 1HTEHCHBHO PO3BUBAETHCS 1 MOCTIMHO 3HAXOAATHCA i
HOBI1 3aCTOCYBaHHSI.

Sk 1HCTpyMEHT BHBUYEHHS MaTE€MaTWKH MaTeMaTH4Ha JIOTiKa aHaJi3ye:
noOy/0By MaTEeMaTUYHUX TBEP/KEHb, METOAM  JOBEACHHS MaTeMaTHYHUX
TBEPJIKEHB, MMO0YI0BY MaTEMaTHIHUX TCOPIM.

MeTo10 BUBUEHHS TUCHUILTIHM «MaTeMaTu4Ha JOriKay €:

® 03HAlOMJIEHHS 3 JIOTIKOIO BHCJIOBJIIOBaHb 1 MPEAUKATIB, 3 MPOOIEMOIO
MOBHOTH CHUCTeMHU OyneBuX (YHKIIH, aKCIOMAaTHYHUM TMPUHIUIIOM TO0YI0BU
dbopMansHUX TEOPiil;

® 3aCBOECHHS AJTrOPUTMIB OOYIOBHU TaOIUIl ICTUHHOCTI BHCIIOBIIOBAHb,
HOpManbHUX ¢GopM OyrneBuX (YHKIIIH, TEpeBIpKHU cuUcTeMU OyneBuX (yHKIIN Ha
MOBHOTY, TPEACTABICHHS MIPKYBaHHS B JIOTIYHIA CHMBOJIII Ta TEPEBIPKH HOTO

ICTUHHOCTI.



Temal Jlorika BuciaoB/iwBanb. byaesi pynkuii

1.1 Housarra BucaoBawBaHHA. Jloriuni omepamii. Ta0diauui icTUMHHOCTI.

®opMyJiH JIOTIKM BUCJI0BJIIOBAHb.

Ilin e6ucnosnrosanusam Ppo3ymMilOTh PO3MOBIIHE PEUYCHHS, MPO SKE MOXKHA
OJHO3HAYHO CKa3aTH: ICTMHHE BOHO YW XuOHe. BHCIIOBIIOBAaHHS I103HAYAIOTh
OykBamu naTuHcbKkoro andarity 4,B,C.... bynemo BBaxaTu, mo koHctantu 0 Ta 1
TEX € BUCIIOBIIOBAHHAMU. SIKIIIO BUCTOBIIOBaHHS A iICTUHHE, TO TUITYTh: A=1, gKI110
xu6He, To A=0. Yucma 0 Ta 1 Ha3UBAIOTh 3HAYEHHAMU [CIMUHHOCMI BUCTOBNIOBAHHSL.

Ipuxnan 1.1 BucnosntoBanus A: «2-2=4)» icTUHHE, a BUCIIOBIIOBaHHS B:
«2-2=5»-xubue. Oxe, moxxemo 3anucatu A=1,a B=0.

BucnosmoBanns, momioHi g0 A 1 B 3 mpukmany 1.1, € npocmumu abo
eNeMEeHMAPHUMU  BUCTOGTIOBAHHAMU, 13 HUX 32 JIOTIOMOTOK) JO2IYHUX onepayiil
OTPUMYIOTh CKJIQJIHI BHCJIOBIIFOBaHHs. [li7 JIOTIYHOIO OIeparfiero po3yMmiloTh TaKUM
croci0 MoOyI0BY 3 TaHUX MPOCTHUX BUCIIOBIIOBAHb CKJIAIHOTO BUCJIOBIIOBAHHS, IO
3HAQYEHHS ICTUHHOCTI OCTAaHHBOTO OJIHO3HAYHO BHU3HAYAETHCA 3HAUYCHHIMU
ICTUHHOCTI JJaHUX MTPOCTUX BUCJIOBITIOBAHb.

Cumeonu i mepminu 102i4HUX Onepayiu

1) - «3anepeuenusn»,

2) N «KOH TOHKYIA»,

3) v «ou3’ronKuyiay,

4) = «imnaikauisn,

5) & «eKeieaneHuiny,

6) | «wumpux Ileghghepax,

7) \ «empinka ipca»:;

8) @ «000aeanHa no mooyaio 2 (BUKJIYHE a00)».



Osnavenns 1.1 Tabauyero icmumnocmi BUCIOBIIOBaHHSA A, YTBOPEHOTO 3

MPOCTUX BUCIOBIIOBaHb Aq, Ay, ..., A,, Ha3uBaeTbcad TAOMULA, B KOXKHOMY DPSAKY

SKO1 32 IEBHUM HaOOPOM 3HAUY€Hb ICTUHHOCTI IIUX MPOCTUX BUCIOBIIOBAHb 3allMCaHE

3HAYCHHS ICTUHHOCTI BHUCJIOBIIOBaHHSA A (00 J102iuHe 3HA4EeHHS SUCTOBTIOBAHHSL).

Icuye piBro 2" pisHEX HaGOpiB 3HAUEHB iCTMHHOCTI BHCIOBIIOBAHb A, Ay, ..., A,

SIK1 TPUHAHATO 3aITUCYBATH B JIEKCUKOTpa(14YHOMY MOPSIKY.

O3HaveHHs JOTTYHUX OTepalliid JaMo 3a JOMOMOTOI TabJIUIlh ICTUHHOCTI:

A A
1
1 0
A B AAB | AvB |A=>B|A<B| AlB | A/IB | A®B
0 0 0 0 1 1 1 1 0
0 1 0 1 1 0 0 1 1
1 0 0 1 0 0 0 1 1
1 1 1 1 1 1 0 0 0

Bynp-sike ckilajHe BHCIIOBIIIOBAHHS TIPEACTABISE COOOK JESIKUNM JIOTTYHUN
Bupas. L{i Bupa3u Ha3uBaOTh POPMYyITaMH.

Osnauenns 1.2 @opmynoro B IOTII BUCITOBIIOBAHb HA3UBAETHCS:

a) OyIb-siKe eJIeMEeHTapHEe BUCIOBIIOBaHHS (a00 amom, abo nponosuyionanvha
3MIHHQ);

6) sxkmo A i B— gopmymu to 4, B, AAB, AvB, A= B, A< B — takox
dopmy;

B) IHIIMX (HOPMYJT HEMAE.

VY BIAMOBIIHOCTI A0 O3HAYEHHS MOOYAOBa KOKHOI (POPMYIIU € MOCHIII0OBHICTIO,
KOXKHUM €JIEeMEHT sIKOi € abo aToMOM, a00 OTPUMYETHCA 3 MOIMEPE/IHIX €JIEMEHTIB

MOCI1I0OBHOCTI 32 MPaBUIIOM O).



Hanpuknag, nocmigosricts A, B, B, AAB, AAB=B e nobyxosowo
dopmynmu AAB = B.

Sk 1 B 3BMYAHIA anreOpi MOpsAOK BUKOHAHHS JIOTIUHHUX OIEpaliii MO)Ha
peryiioBaTd IyXKaMu. SIKIIo iX MOCTaBUTH B OCTAaHHIN (OpMyJl TakKUM YUHOM
A/\(§:> B), To moOyaoBa (opMynIM 3amuiieTbcs MOCHioBHICTIO A, B, B,
B=B, Ar(B=B).

Y BIACYTHOCTI Jy)KOK TPUHHATO HACTYMHHA TOPSAAOK (3a cCragaHHSIM
NpiOpUTETY) BUKOHAHHA [id: 3alepedyeHHs, KOH IOHKI[ISA, JM3 IOHKIS, IMILUTIKAIlis,
€KBI1BaJICHIIIS.

KopucHruMu OyayTh TaK0OX HACTYITHI JJOMOBJICHOCTI:

L4 He BUKOPHUCTOBYBATH OY>XKHU IOJIA q)OpMy.TII/I Hi}l 3HAKOM 3allCpCUCHHA,

Harnpuknag AA B;

o [Ipy ywmTanHi ¢GopMynM Ha3MBaTH ii 3a HaWCIAOIIOK OIEpaliero.
Hanpuknan, popmyna AA B = B v C e imnnikaniero;

o B opnakoBOMy CEHCi BHKOPHCTOBYBATH CHMBOJIU «A» 1 «-» JUIS

IO3HAYCHHS KOH’ IOHKIIII

1.2 PiBHocumabHi ¢opmynu. Buagu d¢opmya Joriku BHCIOBJIIOBAHb.

Jloriumi 3aKoHn

Osnauvenns 1.3 JIBi dopmynu A 1 B Ha3uBaIoThCA pigHOCUNbHUMU, SKIO
BOHU TPUWMAIOTh OJIHAKOBI 3HAYEHHS Ha BCiX HaOOpax 3HAYE€Hb ICTMHHOCTI
€JIEMEHTApHUX BUCIIOBIIOBaHb, IO BXOAATh B HUX. [lo3Hauatote A=B.

Od4eBuAHO, IO TAOIHII ICTHHHOCTI PIBHOCWIBHHUX (DOPMYJT CITIBITAIal0Th.

Mpukaan 1.2 Cxknagemo tabmuirio ictuHHOCTI A popmynu F = Av B
A B Av B AvB
0 0 0 1




1 0 1 0
1 1 1 0

Baunmo, mo tabmuui ictuarocti popmyn F i A B cmiBmagaiors. OTixe,
AvB=AlB.
AHaNOT14HO, MOYKHA TOBECTU HACTYIHI PIBHOCTI:
AAB=A/B,
A=B=A®B.
Otpumani GopMynu BUpaxarTh JIOT14HI omepaiii 6), 7) 1 8) depe3 mepii
I’ SITh JIOTTYHUX OTIEPAIlii.
Osnauvenns 1.4 ®opmyna A B JIOTILl BUCJOBIIOBAHb HA3UBAETHCS MOMONCHO
icmunHnol (a00 masmonociero, abo JN02IYHUM 3AKOHOM), SIKIIO BOHA MpUKAMAE
3HaueHHs | (ICTUHHA) MpU BCIX JOMYCTUMHUX HabOpax 3HaY€Hb ICTUHHOCTI MPOCTUX

BHUCJIOBJIIOBAHb, K1 BXO/ISITh B HEI. Ilo3HauarwTh |‘A

Hpukaag 1.3 ®opmymu 1) AVA, 2) AAB=BAA — TOTOXHO iCTHHHI.

HepeKOHaEMOCB Y ObOMY 3a JOIIOMOI'OIO Ta6J'II/ILIB ICTHHHOCTI:

A B A Av A AAB AAB=BAA

= P O O
| O k| O
ol O | -
= O O O
| R R e

Teopema 1.1 Axmo A=B, To popmyna A< B € ToTOXKHO iCTHHHOTO.

Hiticao, sxmo A=B, To ix TaOmmii ICTUHHOCTI OJHAKOBi, aje ToAl 3a
O3HAYCHHSIM C€KBIBAJICHINI Tabmwis ictmHHOCTI dopmynn A<> B wmictuth muimre
OJWHUIII, TOOTO 3TiAHO 3 03HA4YeHHSAM 1.4 MaeMO BHCHOBOK: |— A< B, mo i Tpeda
0yJ10 10BECTH.

Mae wmicuie 1 o0epHeHa Teopema.
10



Teopema 1.2 Axiio |—A<:> B, 0 A=B.

3ayBa:kenHsi. JloBeneHna treopema n03Bojsie 3anuc A= B Ha3uBaTHU JOTTUHUM
3akoHOM. Hampuknazn, noBeieHa BulIE PIBHOCWIBHICTE (opmyn A=X =Y 1
B=X vY nae HacTynHuii n0riyHumii 3aK0H

X=Y=XVvY.

Hpuxaan 1.4 ®opmyna X vY = X AY € TOTi9HAM 3aKOHOM.

HiiicHo, ckinageMo Tabnuui ictuHHOCTI dopmyn A= XvY, B =X AY i

A< B.

X Y XVvY | XvY=A| X Y |[XAY=B| AeB
0 0 0 1 1 1 1 1
0 1 1 0 1 0 0 1
1 0 1 0 0 1 0 1
1 1 1 0 0 0 0 1

Teopema 1.3 Sxmo dopmynu A ta A= B - TaBrosorii, To B Tex
TaBTOJIOT'151.

JoBenennsi. Po3rinsiHeMo HaOip 3HAYEHb E€JIEMEHTAPHUX BUCIOBIIOBAHb, IO
BX0JATh 10 Gpopmyn A Ta B, mpu sikomy B =0. Ockinbku A TaBTOJNOTIfA, TO MpHU
ToMy X HaOopi 3miHHUX A=1. Ane toxi dopmyna A—> B xubua mpu BuOpanomy
HaOopl 3MIHHUX, IO CynepeunuTh yMmMoBi, amke A—=> B taBromnoris. Takum duHOM,
dopmyna B mpu Bcix Habopax 3MIHHHMX TIpUiiMae 3HaueHHs 1, TOOTO € TaBTOJIOTIEIO.

Osnauenns 1.5 ®opmyna A IIOTIKH BHCIOBIIOBAHb HA3HBAETHCS MOMONCHO
XubHow (a0 cynepeunusoro), AKIIO BOHA mpuiiMae 3Ha4eHHS () Ha KOXKHOMY i3
Ha0OpIB 3HAYECHH MPOCTHX BHUCIIOBIIOBAHb, SIKI BXOJATH /10 HEl.

Osnavenns 1.6 ®opmyna A Ha3uBa€ThCs Heumpanvhoto (a00 SUKOHYE8AHOI0),
SIKIIIO BOHA Hi TOTOYKHO ICTHHA, HI TOTOKHO XHOHA.

Teopema 1.4 HacTynHi yMOBU PIBHOCHIIBHI:

1) dopmymna A TOTOXHO XHOHA;

11




2) ¢dopmyna A He € BUKOHYBaHOIO;

3) dopmyna A e TaBTOINOTi€IO.

Cnucox oCHOBHUX NIO2TYHUX 3AKOHIB!

1. 3aKOHM KOMYTaTUBHOCTI:
XVY=YyVX,
XAY=YAX.

2. 3aKOHH acOI[IaTUBHOCTI:
Xv(yvz)=(XxXvy)vz,
XAY(YAZ)=(XAY)AZ.

3. 3aKOHU TUCTPUOYTUBHOCTI:
XV((YAZD)=(XVY)A(XAZ),
XA(YAZ)=(XAY)V(XAZ).

4. 3aKOH TMOJIBITHOTO 3aNepeUCHHS
X=X.

5. 3aK0oHU e MopraHna:
XVYy=XAY,
XAY=XVY.

6. 3aKOHU 1IEMIIOTCHTHOCTI:
XVv X=X,

XA X=X.

/. 3aKOHM TTOTJIMHAHHS
XV (XAY)=X,
XA(XVY)=X.

8. XAx=0,

XvXx=1.

9. 3aKOHM HYJIS Ta OJUHUITI

12



Ov X=X,
0AXx=0.
1vx=1,

1A X=X.

3ayBaxkeHHS:

1) JloBemeHHs JIOTIYHHUX 3aKOHIB TIPOBOJASTHCA 3a JIONMOMOTOK TaOJIUIlb
ICTUHHOCT!I.

2) ToBopsiTh, 10 O/HA (OpMYJIa Ma€e OUTBII MPOCTHIA BHUIJIS] B MOPIBHSIHHI 3
1HII010 (OpPMYJIOK0 (€ CHPOIIEHOI0), SKIIO BOHA OTpUMaHa 3 HEi 3 BUKOPUCTAHHSIM
JIOTIYHUX 3aKOHIB 1 JUIsl 11 MOOY/I0BM BUKOPUCTAHO MEHINIE CHMBOJIIB B MOPIBHSHHI 3
BUXIJTHOIO (POPMYIIOFO.

Hanpuknan, copomenssM ¢opmynn (X=y)v (y=>X) O6yze HacTymHa
IIOCJIITOBHICTD [IIii:

x=>y)v(y=x)=Xvy)v(yvX)=XVvyVvyvx=1

3) 3amepedeHHs, SKE BIIHOCHUTHCS JI0 E€JIEMEHTAPHOTO BHCIIOBIIIOBAHHS,
HA3UBAETHCS MpocmuM, B TPOTUBHOMY BHUNAAKY 3alepeyeHHS HA3UBAETHCS
CKAAOHUM.

Osnauennss 1.7 ®opmyrna JOTIKH BHUCIOBIIOBAaHb HAa3UBAETHCA 368€0€HOI0,
SKIO0 BOHA MOOYyJ0BaHA TUIBKK 3a JIOMOMOTOIO OTeparliii 1u3’FOHKIlIT, KOH FOHKIT 1
MPOCTOTO 3arepeyeHHs.

Teopema 1.5 Koxny QopMyny JOTiKM BHCIOBIIOBaHb MOXHA 3aMIHUTH
PIBHOCHJIBHOIO il 3BeICHOIO (POPMYITOFO.

Hosenennsi. @opmymu (1.1), (1.2), (1.3) moBomsiTh, IO KOXHY (HOPMYITY
JIOTIKH BHCJIOBIIOBAaHb MOYKHA MOOYIyBaTH 3a JOIMIOMOIOIO omepamiii —, A , v , = ,
<. Jloriuni 3akonu (1.4) i (1.5) moka3yrTh, IO 3 IBOTO CIHUCKY OIEpalii MO)KHa
BHKJTIOUHTH Oomepalii = i <>, mo i Tpeda 0yJ10 10BeCTH.

{06 nepeBipuTH, yu € 3aj1aHa popmyia 4 TaBTOJIOTI€I0, ICHYE KIJIbKa METO/IIB:

1) ckmamanHs TaOauI iICTHHHOCTI PopMyIH A;
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2) cupoieHHs GopMyinu A 3a JTONOMOTOIO JIOTIYHHUX 3aKOHIB JIO PE3yJIbTaTy
A=1 (Hanpukiaj, 1m.2) monepeIHbOro MpUKIaay);

3) cporienHs  ¢opMynd A 32 JIONOMOTOI0  JIOTIYHUX  3aKOHIB  JIO

pesynbTaTty A =0.

1.3 O3nauenns OyjeBoi ¢yHkuii. Cnocoou 3amanusa. J{Boicti OyseBi

GyHKumii

Tabnuus icTUHHOCTI (OPMYJIHM JIOTIKM BHCIOBIIOBAaHb, L0 3aJE€XKHUTh Bl 7

aTOMiB, BH3HAYae Ha MHOXHUHI 3 2" HaGOpiB 3HAYCHb IMX aTOMIB (YHKILIO, SIKa
npuiiMa€e 3HAYEHHS 3 MHOXXUHU {0,1}. BBeneMo neski MOHATTS Ta TEPMIHH, SKi
3pyYHO BUKOPUCTOBYBATH IPHU BUBYCHHI IIbOTO PO3JILTY.

Hexail nmaHo MHOXHHY B:{O,l}. 3MIHHI  Xq,X9,...,X;y, fAKI TPUIMAIOTh
3HAYEHHSA TUTBKH 13 MHOXKUHU B, Ha3WBalOTHCS JOTTYHUMH a00 OyJIeBUMH 3MIHHUMH.
Cawmi enemenTu 0 1 1 Ha3uBarOThCs OyJIeBUMHU KOHCTaHTAMH.

[IpukiamoMm OyneBUX 3MIHHUX € €JIEMEHTApHI BHUCJIOBIIOBAHHS, aJ)K€ BOHU
npuitMaroTh 3HaueHHs 1 (icturHe) a6o O (xuOHe), iX 1Ie Ha3uBaIOTh
NPONO3UYIOHATLHUMU 3MIHHUMU a00 amomamu.

Osnavennss 1.8 BrnopsnkoBanuii HaOip 3HaueHb N OyJIeBUX 3MIHHUX
HA3WBaIOTh N -BUMIPHUM OyJIEBHM BEKTOPOM.

Mpukaaxg 1.5 Ha6ip (1,1,0,11) € 5-BumipHum OyjeBHMM BEKTOPOM, a HaOip
(011) — 3-BumipHHM.
MHOXXHWHA BCIX MOMApHO PI3HUX N -BUMIPHUX OYyJIE€BHX BEKTOPIB MPECTABIISIE

o o . n
co0010 N-HUI NeKapTOBUW CTEMiHb MHOXHHH B, To0TO MHOXuHY B’ . 3 Teopemu
PO TOTYXHICTh JIEKApPTOBOTO JOOYTKY CKIHYEHHUX MHOXHUH Oe3MmocepeaHbo

BHUIINIMBA€ HACTYIIHA

Teopema 1.6 Unciio pisHux N -BUMIpHHX GyieBHX BeKTOpiB gopiBHIOE 2" .
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[HIIe AOBeNEHHS LI€i TEOPEMHU BUIUIMBAE 3 HACTYMHOTO MipKyBaHHSA. Koxny

KOOpPJMHATY N-BUMIPHOTO OYJ€BOro BEKTOpa MOXHa BUOpATH BOMa crioco0aMmi, a

3HAYMTH 33 IPABHIIOM J106YTKY OTpUMaeMo 2-2-2-...-2=2",
%,—/
n

Osnavennss 1.9 Aynesoro ¢hyukyiero Bl N 3MIHHUX Ha3UBAETHCA

. . n . cee
Bimoopaxenus T :B" — B. Omxe, obmactio BusHauenus OGyneBoi dyHKmii €
MHOXHHA BCIX N-BUMIPHUX OyJI€BHUX BEKTOPIB, a OOJACTIO 3HAYECHHS — MHOXKHHA

B:{O,l}. Hosnauaots T (Xy, Xy,...,X,, ). Obnacmio icmunnocmi 6yneeoi (ynxyii

HA3MBAETHCSI MHOKMHA N -BUMIPHUX OYyJIE€BHX BEKTOPIB 3 00JACTI BU3HAYEHHS, HA
AKUX QYHKI[IS TpUiiMae 3HaYeHHS 1.

MHOoXHHY BCiX OyneBUX (YHKIIHA BiJl JOBUIBHOTO CKIHUEHOI'O YHUCIA 3MIHHUX
MO3HAYaIoTh P).

n
Teopema 1.7 Yucno Bcix OyneBux QyHKITIHA Big N 3MIHHUX JIOPIBHIOE 22

JloBenenHsi. byan-sika OyneBa QyHKIIiS Bil N 3MIHHUX OJHO3HAYHO 33/1a€ThCS

CTOBIIIIEM CBOIX 3HA4YCHb, JOBXHHAaA AKOI'O ,IIOpiBHI-O(—Z qucCi1y pi3HI/IX n — BI/IMipHI/IX

: : n . n -
OyJeBUX BEKTOpiB, TOOTO aopiBHIOE 2 . KoxHHUiI cTOBIENb € 2 - BHMIpHUM

n
OyJI€BUM BEKTOPOM, TOMY YHCJIO Pi3HUX CTOBIIIIB JOPIBHIOE 22 , [0 1 Tpeda 0yJ10
JOBECTH.
Bunagoxk N =0 3a o3HaueHHAM BiaNoBimae GyHKIISAM, SKI HE 3a1eXaTh Bil

3MiHHUX, ToOTO KoHCTaHTaMm O Ta 1. [Ipu N =1 maemo 4 QyHkii

X 01 [lo3naueHHs Ha3ga
fo(l) 00 0 Koncranra 0
fl(l) 01 X ToroxxHa QyHKITIS
£ 10 X 3anepeueHHs
f3(1) 11 1 KoncranTa 1
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IIpu n =2 kuIbKICTh OyNneBUX (QYyHKLIH JOpiBHIOE 16

X 0011 [lo3HauenHs HazBa
y 0101
f0(2) 0000 0 Koncranra 0
fl(Z) 0001 XAY Kon’roHKIIis
f 2(2) 0010 X=y 3anepeyeHHs IMIUTIKaLii
f3(2) 0011 X [Ipoexiis Ha epIIiA
CIIEMCHT
f 4(2) 0100 y — X 3anepedeHHs1 00EpPHEHOT
IMILTIKAI[i]
f5(2) 0101 y [Mpoexiist HA APYyrUit
CIIEMCHT
f6(2) 0110 XDy Cyma 3a Mmoaysem 2
£2) 0111 Xvy Jn3’ FOHKIIis
f8(2) 1000 x4y Crpinka ITipca
(3amepedeHHs
T3’ FOHKITIT)
fg(Z) 1001 Xy ExBiBaneH1is
fl(OZ) 1010 y 3anepeyeHHs Ha Ipyruil
CIIEMEHT
f,(2) 1011 y—>Xx OGepHeHa iMILTIKAIisA
fl(22) 1100 X 3anepedeHHs Ha
MEPLINNA €JIEMEHT
f1(32) 1101 X—>Y Imrutikaris
flng) 1110 X|y MTpux leddepa
(3amepedeHHs

KOH FOHKIII1)
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fl(52) 1111 1 Koncranra 1

Otxe, MoxxemMo 3aaaBaTu 0yJieBy (QyHKIiIO pi3HMMHU cnocobamu. Yacrime
BCHOTO OyJIEMO KOPUCTYBATHCh HACTYITHUMH:

1) Tabnuiero 3HaYeHb (TAOJIMIICI0 ICTHHHOCTI) 200 MPOCTO BEKTOPOM 3HAYCHb;

2) (hopMyJIOFO JIOTIKH BHUCIIOBITIOBAHb;

3) HOPSAAKOBUM HOMEPOM.

3ayBaeHHS.

1) B tabnumi ictuHHOCTI OyseBoi ¢GyHKINT Bcl N—BUMIpHI OyJieBl BEKTOpH 3
obOnacTi 11 BH3HAYCHHS 3aBXKIU Tpeba pO3TAIIOBYBATH B JICKCUKOTPaQidyHOMY

MOPSIIKY, TOOTO Tak, II00 BOHM BiJIMOBIAAIM MOCTIAOBHOCTI IECSITKOBUX uncel Bif 0

no 2" —1. Ili mecaTKoBi uncna GyaeMo HA3MBATH HOMEpaMH OyJIEBHX BEKTODIB Y pasi
HEOOXITHOCTI. 3pO3yMiIO, IO JIMIIE 3a TaKOi JIOMOBJIEHOCTI Ma€ CEHC MOHSTTS
«BEKTOP 3HAYCHB OyeBOi PYHKIIII.

2) OueBHIIHO, MO Maw4u (GOPMYIy, MOXKHA JIETKO MEpPeHTH a0 TaOiuIl
ictuHHOCTI. OOepHeHa i HaM TOKM W0 IMiJ CHJIy JUIIE B JCIKHX BHUITQJIKaX,
HANpuKIam s OyneBuX (YHKIIN Big omHiei abo aBoxX 3MiHHMX. [li3Hime Mwu
3MOXKEMO JiJisl Oyab-s1K01 PYHKITIT meperTH Bix TaOauIli 10 GOpMyJIu.

3) MoxuBicTh 3a/1aHHs Oy1eBOi PyHKIIIT TOPSIAKOBUM HOMEPOM BHUILIUBAE 3 ii
3a[aHHS BEKTOPOM 3HAucHb. JlifiCHO, BEKTOp 3HaueHb € 2" -BUMIpHHM GYJICBUM
BEKTOPOM, SIKOMY BIJIITOBi/a€ TMEBHE JIecATKOBE unciio. Came 11e YUCiIo 1 Ha3MBaIOTh
MOPSIAKOBUM HOMEPOM BiATIOBIIHOIT OyJIeBO1 ) yHKIII.

Osnauvenns 1.10 J[Bi OyneBi ¢yHKIIl Big N 3MIHHUX HA3UBAIOTHCS PIGHUMU,
SKIIO BOHU MPUAMAIOTh OJTHAKOBI 3HAYCHHS MPHU BCIX HAOOpax 3MIHHUX, TOOTO SIKIIO
ixH1 TaOJIUII ICTHHHOCTI CIIBIIAIal0Th.

O3nauenns 1.11 byneBi BekTOpH a:(xl,...,xi_l,O, Xi+1,...,xn) Ta
,B:(Xl,...,xi_l,l, Xi+1---’Xn) 3 o6nacti ictumHOCTI GyneBoi GyHKIET T (Xq,. ., Xj,e Xy )
HA3UBAIOTLCA CYCIOHIMU TIO 3MIHHIN Xj. 3MIHHA X; Ha3UBAETHCS PIKMUBHOIO, SIKILO

JU1si OyIb-SIKO1 Mapu CYCIAHIX MO 11 3MIHHIN OyleBUX BEKTOpIB (PyHKIlisI HaOyBae
17



OJIHAaKOBHMX 3Ha4€Hb. B MpOTUBHOMY BUNAAKY, KOJIM ICHYE X04a O OJIHA Mapa CyCiJIHIX
no Wi 3MiHHIA OyJIeBUX BEKTOPIB, HAa SKUX (PYHKIIS HaOyBa€ pPI3HUX 3HAYEHb,
3MIHHA Xj HAQ3UBA€ETBLCS CYMMEBOIO.

Mpuxnan 1.6 3minna x mra dysxnii f(X,y)=(XA ¥)v ¥ e dikrusnomo. 1le
BUILJIMBAE 3 3aKOHIB MOTJIMHAHHS.

[ToHATTS (IKTUBHOI 3MIHHOI JO3BOJSIE JIaTU O3HAYEHHS PIBHUX OyJIeBUX
GyHKUIA y BUNAAKY, Kol (OopMynu, IO iX peani3yloTh, 3ajiexaTh BiJ PI3HOT
KUTbKOCT1 3MIHHUX.

O3nauvenHns 1.12 Bynesi ¢yukiii f ta ¢ HasuBawTh exgigarenmuumu ado
pisHumu, SKIO Bl (OpMyJH, 110 337a€ OAHY 3 HUX, MOXKHA Nepertu 10 Gopmynu,
110 33J1a€ 1HITY, BUKJIIOUMBILHU 3 MepuIoi GopMynu GpiKTUBHI 3MIHHI.

Mpuxnan 1.7 Oysxuii f(X,y)=(XA¥)vy Ta g(y)=y pismi, ockinbku

f(x,y)=g(y)=y. Leit mepexiz, sk yke 3a3HAYANOCh, BMKOHAHO 33 3aKOHOM
HOTJIMHAHHS.

Osnauvenns 1.13 Hexaii nano OyneBy (yHKIIiO f(Xl,...,Xn). leoicmoro 1o

miei QyHKIIl Ha3WBA€ETbCS Oyaesa (HyHKyis f*(xl,...,xn), ISl KO BUKOHYETHCS

. . * P —_— . .o

piBaicts f (Xl,...,xn): ixl,...,xn}. @ynxyin T wHasuBaerscs  camoosoicmoio,
*

gkmo f =°f.

HNpuxnaxg 1.8 s dysxmii f(X,y,z)=xv yvayz nBoicTa (DYHKITIST Mae

BUTJIS]T f*(X, y,Z):m:;/\(va)/\(;vyv;) =XA(YVZ)A(XVYVI).
3HaiiieMo ABOICTI st AesikuX (QyHKIIN Bix ofgHieT a00 ABOX 3MIHHUX:
1) f1(x,y)=x. Ocximexu fi"(X,y)= x=x=f , TO I (PYHKITisS CaMOJIBOICTA;
2) fo(x,y)=xVv y. IBoicromo € pynkuis f, (X, y)=Xv y=XAY;

3)  AmnanoriuHo, A fa(x,y)=xAy IBOICTOI0 €  (yHKIid

fa(X,y)=XAy=XVYy;
4) Iisoicti go xoucrant: 0" =1, 1°=0.
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Posrnsinemo omnepailito yTBOpeHHs! ckjiajaHoi OyneBoi ¢yHkiii. o onepairito
Ha3UBaIOTh cymneprno3uliero OyiaeBux (GyHKIA. Sk 1 B Teopii, HanmpuKiIaa, MIHCHUX
¢yHkuiid OyaemMo 3aMicTh AESKUX apryMEHTIB OyJieBoi (DYHKIIli MiJICTABIATH 1HII1
OyneBi QpyHKIIl1, @ TOTIM MOXEMO TTOBTOPIOBATH 11O MIPOIIEAYPY.

Oznavennss 1.14 Cynepnosuyicio 0OyneBoi ¢ynkuii fo Tta QyHkmii
fi, f5,..., Ty HasuBaethes ¢ymxuis f = fo(9y,92,...,0x ), Ae KOxKHA 3 (yHKIH
g, 1 :ﬁ crmiBnagae 3 oaHiero 3 Qyukmiin f j,jzl,_m. [Ile B ubOMYy BUIIAJIKY
rOBOPSATH, 110 (YHKIiA MOXe OyTH mpenctaBieHa GOpMyIIow Hax T ={fg, f,..,fn} 1
MO3HAYAlTh f =F[fy, f1,..., fy].

Mpuxnang 1.9 PosrasHemo dopmyny, mo 3amae dynkiio f(X,y,z) takum
yuaoM f(X,Y,2)=(XAY) Vv z. lla dopmyna mictuts GyHKiii: g(X;) — 3anepeveHHs,
S(X¢,Xy) — xow’roHkIis 1 |(X;,X,) — mu3’ronkuis. ToOro, 3amana QyHKIisS €
CyMepHo3uIlielo BkazaHuX (yHKIiH abo mpexacTapieHa Gopmynor Haj X =1{g,l,s}. Ii
MoykHa 3amucaTt TakuM grHoOM T (X,Y,2) =1(s(X, g(y)),2).

Teopema 1.8 (mpmuummm asoicrocti). Hexait = f5(g1,92,-.0x) —

cynepnosutiist ynkuin fy i fq, f,,..., f,. Toxi nBoicta mo Hei GyHKIs TOpPIBHIOE

BimoBimHiit cyneprosuuii aBoicTux (yHkmiit, To6To f* = fy (gf 102, Ok )

et mpUHIMI TOJIETIITYE MPOIIEC 3HAXOHKSHHS ABOICTUX (YHKITIH.

Hacuainox fAxmo GyneBi GyHKIi piBHI, TO 1 ABOICTI A0 HUX (PYHKIIIT TaKOX
PiBHI.

Teopema 1.9 (aaropuTM 3HaXOMKeHHs ABOICTOI Aas (yHKUii, 3agaHoi

3BeieHoI0 opmyJior) Skiro Oynea Gpynkiis f 3amana dpopmynoro Hax = ={Av,~},

TO TS OTpUMaHHS GOpMyITH A1 ABOICTOT 10 Hel GpyHkmil f* Tpeda

° 3MIHHUTH BCl 3HAKH AW3 FOHKI[II HA 3HAKW KOH FOHKIII 1 HaBIaKU;
° 3minuti O Ha 111 Ha O;

° 3HaKy 3anepeucHHs He 3MIHIOBATH,

o JIy’KKU TaKOXK 3aJIUIIUTH HAa TOMY K MiCIIl.
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3ayBaxkeHHsi. 1) (no6yoosa mabauyi osoicmoi gyukyii) JIns oTpUMaHHS
TaOJIML1 ICTUHHOCTI JIBOICTOT (PYHKIIi MOTPIOHO «IEPEBEPHYTU» CTOBIELb 3HAYEHb
naHoi GyHKIIIT 1 KOKHE 3HAYEHHS 3aMIHUTH TTPOTUIICKHHUM.

2) (nepesipra camoosoicmocmi ¢pyukyii 3a mabauyeio) 3 03HaAYCHHS BUILIHBAE,
mo (% %)= f(%...%,), T06T0 3Hauenns byHkmii Ha mabopax (Xi,.--sXn) i
(>_(1,---,>_(n) NPOTWJIEKHI. 3BEPHEMO yBary Ha Te, IO Taki HAaOOpW po3TalioBaH1

CUMETPUYHO BIAHOCHO TOPU30HTAIBHOI OCl cumeTrpii Tabmuii (Taki Habopu

MPpUPOAHO TCK HA3UBATHU HpOTI/IJIe)KHI/IMI/I).

1.4 Hopmaabni d¢opmu OyaeBux ¢yHkuii i ¢opmya Joriku

BHCJIOBJIIOBAaHb

Tabmumero ictuHHOCTI OyneBa (YHKIlA 3aa€ThCs OJHO3HAYHO. SKIO XK
¢yHKIiA 3amaHa (QOpMYINIOI0 JIOTIKM BHUCJIOBIIOBaHb, TO 1ii MPEACTABICHHA HE
OJIHO3HAYHE.

Mpuxiaax 1.10 @opmymu (X, y)=X=Yy ta f(X,y) =XV Yy 3a1a10Tb OAHY
OyneBy (DYHKITIFO BiJl TBOX 3MIHHUX, BOHA Ma€ MOPSIAKOBUI HOMep 13.

Osnavenns 1.15 Eremenmaproio kou touxyieio ab0 eIeMEeHTapHUM JOOYTKOM
HA3MBAETHCS KOH IOHKIIS CKIHUEHOTO YHCJa TOMApHO PI3HUX OyleBHX 3MIHHUX, SIKi
BXOJIATH 13 3alepeyeHHsIM a00 0e3 HhOT0, a TaKOX KOHCTaHTa 1.

Mpuxaag 1.11 @opmynu Xq, Xg, X1XpX3X3 € €JIEeMEHTaPHUMU KOH FOHKIISIMU.

DopMyIIH X1X3X3, X{Xy HE € €JIEeMEHTAPHUMHU KOH FOHKLISIMHU.
Osnavennst 1.16 Enemenmaproio ous ‘toukyieio abo €JIEMEHTApHOIO CYMOIO

HA3MBAETHCS [IW3 FOHKIlIS TIOMAPHO pI3HUX OyNeBUX 3MIHHUX, SKi BXOIATH 13

3amepeueHHsIM abo 0e3 HbOTro, a TaKoK KoHcTaHTa 0.
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Hpukaag 1.12 @opmynu X, X5, X1 V X5, X| V Xo V X3 v X3 € €IeMEHTapHUMU

113’ IOHKLIIMH, a GopMysia X; A X3 HE € eJIEMEHTAPHOIO U3’ FOHKIIIEIO.

. *
OueBunHo, sikmo ¢opmyna f € eremeHTapHOW KOH IOHKIiEw, To f €

€JIEMEHTAPHOI0 U3 IoHKLI€0. OKkpeMo B3sTa 3MiHHA ab0 3amepeyeHHsT OKPEMO
B35TOI 3MIHHOT € OJHOYAaCHO 1 €JIEMEHTApHOI0 KOH IOHKI[IEI0 1 €JIEMEHTapHOIO
113 FOHKITIETO.

OCKUTBKM X A X=X 1 XV X=X, TO IPUPOAHO BBa)KaTH, IO KOXKHA 3MiHHA
BXOJIUTh B €JIEMCHTApHY KOH FOHKIIIIO 1 B €JIEMEHTapHY Ju3 IOHKIII0 HE OuIbIIe
OJTHOTO pa3y. Toai KOpeKTHUM OyJie HACTYITHE

Osnauvennss 1.17 KinbkicTe 3MIHHMX B €JIEMEHTApHIA KOH IOHKIIT (B
eJIeMEeHTapHIN U3’ FOHKIIIT) HA3UBAKOTh i1 008HCUHOIO.

Jliist OyieBoi KOHCTaHTH | OyZeMO BXXKMBATH TEPMIiH «KOH IOHKITiS JOBXKHUHH 0,
a 11t OyneBoi KOHCTaHTH 0 — «1u3’ FOHKITIS JOBKUHU 0.

Osnavenns 1.18 ®opmyna F Ha3uBaeTbCS KOH HOHKMUBHOIO HOPMALbHOIO
gopmoro oynesoi ¢pynkyii (KHD), sSkiio BoHa € KOH IOHKIIEI0 CKIHUEHHOTO YHCIIa
MOTIAPHO PI3HUX €IeMEHTapHUX Iu3 oHKIIH ado F =0.

puxkaaagu KH®D:

1) x; V X5 - ollHA eJeMeHTapHa 13’ IOHKIIiS JTOBXUHO 2;

2) (%1 v Xo)(xo Vv x3)(X V X5 V X3) — TPH €IEMEHTAPHI 113’ FOHKIIIT JJOBXKUHOIO
2, 2 13 BIANOBIAHO;

3) X1 A X, — IBi eJIEeMEHTapHI U3’ IOHKIIi1, 0OMIB1 JOBXUHOIO 1;

4) 0 — oxgHa eJleMeHTapHa A3’ IOHKI[S JTOBKUHOIO (.

Osnauvenns 1.19 dopmyna F Ha3uBaeTbCs Ou3 HOHKMUBHOIWO HOPMATLHONO
Gopmoio bynesoi ¢hynkyii (JH®D), skmo BoOHA € aW3 FOHKIIIEI0 CKIHUCHHOTO YHCIIa
MOTIAPHO PI3HUX €JIEMEHTAPHUX KOH IOHKIH abo F =1.

Hpuxkiaagun JH®D:

1) xyxc - oqHA eeMeHTapHa KOH IOHKIISA JOBXUHOIO 2,
145
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2) (x1 AX2)(xp AXx3)(X¥ A Xy AX3) — TPH €IEMEHTapHI KOH IOHKIII1 TOBXXKUHOIO
2, 21 3 BIINOBIIHO;

3) X1 V Xp — JIBi €IEMEHTapHI KOH FOHKIIi1, 0OUBI JOBXHUHOIO 1;

4) 1 — oHa eJleMeHTapHa KOH FOHKIIISI TOBKUHOKO (.

3ayBaxenns. Skmo ¢opmyna f e KHO® nesxoi OymneBoi QyHkmii, TO 1
dbopmyna, OUEeBUIIHO, € 3BEJICHOI0. AJie TO/1 3 MpaBuia OTPUMAHHS BOICTOI (YyHKITIT
BUILIMBAE, 1110 (hopmyJia f7 e JIH® asoicroi no f dyHkii.

Teopema 1.10 [lns Oyab-axoi OyneBoi QpyHKuii icHye exkBiBaieHTHa it KHO i
exBiBajieHTHa il JJH®D, npuuomy He €uHI.

JoBeaennsi. Bimomo, mo dopmyny F, sika 3amae OyneBy (pyHKIIO, MOXHA
3aMIHUTH 3BENCHOI (OPMYIIOI0, NPUYOMY TaK, IO OTepallis 3amepeueHHs
BUKOPHUCTOBYETHCS TUTHKU JI0 OKPEMO B3SITUX 3MIHHHX. SIKIIO 1151 3BefeHa Gopmyria
SIBISIETBCSL N3 FOHKIIIEIO €JIEeMEHTapHUX KOH IOHKIINA, To 1ie JJH®. Sxmo B HIA
3YCTPIYalOThCS KOH FOHKIIIi, TO MOTPIOHO BUKOPUCTATH 3aKOHU JUCTPUOYTUBHOCTI.
Amnanoriuae mipkyBaHHs st KHO.

Ipuxnan 1.13 [To6ynyBatu OyIb-SIKY JTH® byHKITIi

F=(XAY=XAYAZ)AY.
F=(XAY=XAYAZ)AY=(XyVvXyz)y=((XVYy)VXyz)y=
=(XV YV XYZ)y =Xy V Yy V Xyzy = Xy

1.5 [dockonauai HopmaJibHi popmu 0yJieBoi PpyHKIIIT

Osnavenns 1.20 Koucmumyenmoio 1 (koncmumyenmoro 0) OyieBoi GyHKITI

f(xl,xz,...,xn) HA3UBA€ThCA OyAb-siKa €JEMEHTapHa KOH IOHKIIS (€JIeMEHTapHa

713’ FOHKITIS ) JOBKHUHU N .
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Hpuxkaax 1.14 [Ins dyskuii f(x, Y, Z) €JIEMEHTApHA KOH IOHKIII XA YA Z €
koHcTHTyaHTOR0 1, a gma dymxuii  f(x,y,z,t) wi. dms dymxuii f(x,y,2)
eJeMEeHTapHa U3 IOHKIIA XV Y He € KOHCTUTYEHTOIO 0.

Teopema 1.11 JIns KOXKHOI KOHCTUTYEHTH | € TUIBKU OUH OYyJ€BUN BEKTOP 13
o0nacTi BU3HaueHHs OyseBOi (QYHKIII1, HA IKOMY LISl KOHCTUTYEHTA JOPIBHIOE 1.

JloBenennsi. Hexait M — neska KOHCTUTyeHTa 1, MprUuoMy MHOKHHA 3MiHHHX
BropskoBaHa. [locTaBUMO KOXHIA 3MIHHIM y BIAMOBIAHICT 1, a 3amepedyeHHIO
3MiHHOI — 0. OTpumMaemMo N — BuUMipHUM OylieBUIl BEKTOp 3 00J1acTi BU3HAYEHHS
OyneBoi (yHKIIT 1 32 O3HAYEHHAM KOH IOHKIII Ha 1boMy BekTopi M=/. Ha Oynb-
AKOMY IHIIIOMY OyJieBOMY BEKTOP1 3 00JacTi Bu3HaueHHs M=0.

Hampukaan, ()01 =1 (x1x; K0,1) =1; (%X, k1,0) =1; (x1, %, K0,0) =1.

Hacainok. Yucno pizHHX KOHCTUTYeHT 1 OyneBoi ¢GyHKIIl Bl N 3MIHHHUX
JIOPIBHIOE 2",

JloBenennsi. KoxHili KOHCTUTYeHTI 1 3a TeopeMoro BIANOBINAE €IUMHUN
N —BUMIpHUH OyJIeBHIl BEKTOp, Ha IKOMY BOHA NpuiiMae 3HaueHHs 1. I, HaBnaku, mo
KO)KHOMY N —BUMIpHOMY OyJIeBOMYy BEKTOpPY NOOYyAyeMO KOHCTUTyeHTy 1 3a
npaBuIoM: KOMIIOHEHTH (0 B OyJI€BOMY BEKTOpi 3aMIHMMO BIANOBITHUMH 3MIHHUMH,
a KOMIIOHGHTH | — 3amepedyeHHSMH BIAMOBIAHWUX 3MiHHMX. Hanpuknan,
(1,011,0) » Xl)_(2X3X4 X5. OTKe, MHOKHHA BCIX N —BUMIpHUX OyJIE€BUX BEKTOPIB Ta
MHOYXHHA BCIX IOBHHMX €JICMCHTapHUX KOHBIOHKIIIM Big N 3MIHHMX €KBIBaJICHTHI, a
TOMY MalOTh OJTHAKOBI1 MOTY>KHOCTI.

Osnauennss 1.21 Jlocxonanorw Ou3 roOHKMUBHOO HOPMANILHOIO DOPMOIO
({[H®) OyneBoi ¢yHKIII Bim N 3MIHHUX HA3UBAETHCS JU3 IOHKIA THUX il
KOHCTUTYEHT 1, SIKi BiAMOBIMatOTh OYJIEBUM BEKTOpaM 3 00JIaCTi ICTUHHOCTI.

Hpuxknaagu gockonanmux JJHO:

1) E(qgx)=(pAx2)v (3 Axp);

2)  E(x,xp,%3)=(xp Axp AX3) V(X AXp AX3);

3)  E(X)=x.
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Teopema 1.12 Jlna koxHoi OyneBoi (yHKIII, BIAMIHHOI Big KoHCTaHTH 0,
icuye enuna JIJIHO.

AHaJOTiIYHO GOPMYITIOIOTHCS HACTYIIHI TEOpEMa Ta HACIIIJOK.

Teopema 1.13 JIns koxkHOI KOHCTUTYEeHTH O € TUIBKU OUH OYyJI€BUN BEKTOP 13
o0nacTi BU3HaueHHs OyseBoi (QYHKIII1, HA IKOMY LISl KOHCTUTYEHTa JA0piBHIOE 0.

Hacainok. Yucno pizHux koHcTUTyeHT 0 OyneBoi ¢yHKIIT Bl N 3MIHHHUX
JIOPIBHIOE 2",

Osnavennsn 1.22 Jlockonanowo KoH'HOHKMUBHOWO HOPMANbHOW (DOPMOIO
(IKH®) OyneBoi ¢yHKUII BiA N3MIHHUX HA3MBA€THCS KOH IOHKIIS THUX i
KOHCTUTYeHT 0, siKi BIJNOBIAAIOTH OyJE€BUM BEKTOpaM, 110 HE BXOIATh B 00JACTh
ICTUHHOCTI.

Hpuxiaagu nockoHanmx KHO:

1) E(xq,xp)=(vx)Axyvx);

2)  E(x,xp,X3)=(x1 VX, vXz)A(X VvXyVvX3);

3)  E(X)=x.

Teopema 1.14 JInsa xoxxHoi OyneBoi ¢GyHKIIT Bi N 3MIHHHX, BIAMIHHOI BiX

KoHcTaHTH 1, icHye equHa JIKHD.

AaroputMm nodyaosu JJIH® (JIKH®) 3a Tabamuer0 icTHHHOCTI.

1) Bunpinutu OyneBi BeKTOpH, Ha SKuX (QYHKIIS NOpuiiMae 3Ha4YeHHS |
(3nauenns 0);

2) 3ammcaTty BiAMOBIIHI UM BEKTOpaM KOHCTUTYEHTH | (koHCcTHTYeHTH 0);

3) 3anmcat aW3’IOHKIIIO (KOH IOHKIIFD) OTPUMaHUX KOHCTHTYEHT |
(xoHCcTUTYEHT 0).

Mpuxnan 1.15 Hexait 6ynesa dpyukmis E(X,Y,z) 3amana BEKTOpOM 3HA4€Hb
(11100101) . ITobymyemo ii TaOIHIFO ICTUHHOCTI B IBHOMY BHIJIS/i, BKa3aBIIU IS

KOJ)KHOTO Habopy, npu sikomy E(X,y,zZ) nHaOyBae 3HaueHHs 1, BiamoBigHy
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KOHCTUTYEHTY OJMHHMII, a JJIsl KOXHOro Habopy, mpu sikomy E(X,Y,z) HaOyBae

3HaueHHs 0, — BIAMOBIAHY KOHCTUTYEHTY HYJIS.

X y 7 E(x,Y,2) KoHcTturyeHra KoncruryeHnra
OJTMHUI HYJIS

0 0 0 1 (XAYAZ)

0 0 1 1 (XAYAZ)

0 1 0 1 (XAYAZ)

0 1 1 0 (Xvyv2)

1 0 0 0 (Xvyv2)

1 0 1 1 (XAYAZ)

1 1 0 0 (Xvyvz)

1 1 1 1 (XAynz)

Tenep moxna Bunmcatu J[JIH® sk 1u3’rOHKIII0 KOHCTUTYEHT OJWHHUII Ta
JNKH® six KOH’FOHKI[iF0 KOHCTUTYEHT HYJIS:

JJIHO: (XAYAZD)V(XAYVAZ)VIXAYAD)VIXAYVAZD)V(XAYAZ);

JKH®: (XvYVI)AXVYVZIIA(XVYVI).

3ayBaskeHHS.

1) 3a 3amanoro JJJAH® a6o JKH® OyneBoi QyHKIi jerko meperTu mo ii
TaOTHITI.

2) Sxmo nBi dopmynu OyneBoi anredpu 3BoAsThCs no oxniei JIJIH®D (abo
JIKH®), To BoHM piBHOCWJIBHI a0o0, IHAKIE, peali3ylTh OJHY 1 Ty caMy OyleBy
b yHKITIFO.

3) Sxmo ¢opmyna f e JKH® nesxoi OymneBoi dyHkIii, To s dopmyia,
OYEBHJTHO, € 3BEICHOI0. AJle TOA1 3 TpaBwjia OTPUMAHHS BOICTOT (DYHKIIIT BUTIIIMBAE,

o ¢popmyia f7e JJIH® asoictoi no f ¢yHkmii.
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3uaxomxennsa JJ/IH® ra IKH® 3a 1onomMoroo JIoriyHUX 3aKOHIB

Hexait OyneBa Qynkiis 3agana dopmynoro. Ak moOyayBaTu ii JTOCKOHAII
HOpMasibH1 ()OPMU, HE MEPEXOASUH /10 TaOIUIlb ICTUHHOCTI. PO3B’s13aHHs 11i€1 3amayi
MO>KHA pO30UTH Ha TaKl KPOKH.

1) ®opmyiny, sika 3amae OyineBy (QYHKIO, 3BeaeMoO J0 Oyab-skoi JIHD
(KHD);

2) Slkmo B 1t IH® (KH®) icHye enemMeHTapHa KOH IOHKINIS (M3 FOHKIIISN),
sKa HE MICTUTh X04a O OAHIET 13 3MIHHUX, HAMPUKIIA] 3MIHHOI Xj, TO MOMHOKHMO IO
KOH FOHKI[IFO Ha X; v)_(i =1 (momamo 1o i€l au3’FOHKINIT Xi)_(i =0) Ta 3acrocyemo
3aKOHH JIUCTPUOYTUBHOCTI.

3) CkiHueHe 4YHCI0 KpOKiB 3abesmeunth Ham mepexig go JJH® (AKHD)
3a/1aHo1 OyJIeBOi (DYHKITII.

Npuxiaax 1.16 Gopmyna F(X,y,z)=(XA Y= Xyz)y=...=xy € JH® nanoi
OyneBoi (yHkIii Bix Tpbox 3MiHHUX, ane He JJIH®. 3a BkazanuM B J10BEIICHHI
TEOPEMHU aJTOPUTMOM OTPUMAEMO

)_(y = >_<y(7 Vv Z) = >_<yz v >_<yE - JAH® nanoi 6yneBoi QpyHKIIII.

Mpuxaaxg 1.17 ®opmyna F(Xq, Xy, X3) = (x1 v Xo)(Xg v X3)(Xo Vv X3) € KH®,
ane He € JIKH® OyneBoi ¢pyHKIIil Bil TphOX 3MIHHUX. BUKOHaEMO mepeTBOpEeHHS

F (X, %2, %g) = (X1 v Xp v XgXg)(Xy v Xg v Xp Xp)(Xp V X3 v ¥q Xq) =
= (X1 V X9 Vv X3)(X1 V Xp v X3)(X V X3 V Xp) (X v X3 v X2)(Xo v X3 v X )(Xp V XgX1) =

= ()_(1 \Y4 X2 \Y4 X3)()_(]_ \Y4 X2 \Y4 )_(3)(X1 \Y4 X3 \Y4 X2)(X1 V X3 V )_(2)
Otpumanu IKHO.

1.6 Iloainom Kerankina. IlonaTTs JiniliHoI OyJeBoi pyHKILIT

Bynemo posrnsaartu nuiie Taki €eIeMeHTapHI KOH FOHKI (1HOA1 1X Ha3MBarOTh
MOHOMOHHUMU), B AKUX BIACYTHI 3anepedeHHs1 3MiHHUX. KoHcTanTy 1 Tex Oynemo
BBa)XKaTU TaKOIO KOH FOHKIIIEIO.
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Osnavennsn 1.23 [loninomom JIKeeanxina OyneBoi (QyHKIIT HA3UBAETHCSA

dopmyna Buny K; @K, ®..®K,, ae m>1 i K;,i=Lm - MoHOTOHHa
eJeMEeHTapHa KOH FOHKIIIS.

Hagenemo cniucoK 1esiKMX JIOTIYHUX 3aKOHIB /151 onepauii ©

1) x®(y®z)=(x®y)®z - aconiaTupHicTh;

2) X®Yy=y®X - KOMyTaTHBHICTb;

3) X®0=x,

4) X®x=0,

5) X(y ® z)=xy ® Xz - nucTpUOYTHBHICTS;

6) X=Xx®1,

7) XVYy=Xy®xaey.

Teopema 1.15 Jlns Oynp-sikoi OyneBoi (yHKIIT iCHye, MPUYOMY €IUHHM,
noaiHoM JKerankina.

JoBenennsi. Tak sik cucrema {/\,G-),l} € TIOBHOIO, TO OY/b-5IKYy OyJieBYy (hYHKIIIIO
MOKHA 3amucaTd (popMysIor HaJ M€ CHCTEMON. 3aJIMIIUIOCH 3aCTOCYBAaTH 3aKOH
JTUCTPUOYTUBHOCTI, TTOTIM 3BECTH MOJ10H1 I0JJaHKH, OTPUMAEMO TMOJIiHOM JKerankiHa.
Jlns moBeeHHsI €AUHOCTI MiJIPaxyeMO KUIBKICTh BCIX MOKJIMBUX IONAPHO PI3HHUX
noiHoMiB. KOXXHY KOH’IOHKIIIO B TIIOJIHOMI MOXHA TIOJAaTH Yy BHIJIAII

0, axwo 3minna X; npucymHs,

(Xl % al)(xz V ay )...(Xn Vo ), ne o= , . Yucio
1, aAkwgo 3minna Xj iocymmsi.

Takux Kom’romkmii 2". Omke Oynb-skuii mojiiHoM JKerajikiHa Mae€ BUIIISA

(Kiva)® (Ko va,)®..d (Kzn Vv an ), a iX KUIBKICTh JOPIBHIOE 22n, TOOTO

CHIBIAJA€ 3 KUIBKICTIO BCIX MOXIWMBHUX OyneBux OGyHKmiM Big n 3miHHHX. Lle
JIOBOJIUTH €KBIBAJICHTHICTh IUX MHOXXHH, a OT)KE €IMHICTh ToJliHOMa JKerankiHa ais
KOXKHOT OyJIeBO1 (DYHKITIi.

[cHye KUTbKa Memoodis 3HaXO0KEHHS nojaiHoMy JKerankiHa:

1)  Besnocepenne neperBopeHHs (HOPMYIH 3a JOMOMOIOI0 3aKOHIB JIOTIKH

(kopucHUMH OyIyTh HaBelICHI BUIIIC 3aKOHH 1)-7)),
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2)  3aminoro B JJJIH® ¢pyukuii cumBony v cumBoiiom @,
3)  MeroaoM HeBH3HAYCHHUX KOC(DIMI€HTIB.

Osnavenns 1.24 byneBa (QyHKIIISI Ha3UBAETHCS JIHIUHOMW, SKIIO 11 TOJIHOM

JKerajkina MICTUTH JUIIE KOH FOHKINT JOBXWUHU HE OUIBIIIE OJUHMIII.
Hanpuknan, o¢yskmis — f (X, y): X@y®1l € mHiiHOWO, a QYHKIIA

f(x,y)=xy ®y®1 ue e niniiiHoro.

1.7 IloBHi i 3amkHyTi Ki1acu OyJjeBux pyukuiii. Teopema IlocTa

Osnavenns 1.25 Cucrema X ={f;, f,,..., f,} GyneBux dynkuiii Ha3uBacTHCA
nosnoio (B P,), sxmo Oynp-ska ¢ynkuis f € P, e cynepnosuiiero QyHkiiin 3
CHUCTEMH ..

Teopema 1.16 Cucrema X = {—,/\,v} € TIOBHOIO.

Nosenenns. Jlns Oyap-skoi ¢pynkiii f # 0 icaye dopmyna Hag X = {—,/\,v},
Hanpukiaan JJJAHD(f). Jas f =0 maemo, nanpuxinang, f =X A X.

Teopema 1.17 fxmo cucrema X={f;, fy,.,f,} € mosrow, a X' inma
cucreMa OyneBuX QYHKIIH, NOpUYoMy KOXXHA (YHKISE 3 CHCTEMH X €
cyneprosuiicro QyHKIi#i 3 cuctemu X', T0 X' TaKOXK IIOBHA.

JloBeieHHSI. Hexait > ={h,hy,....hm 3a YMOBOIO

(Vi :ﬁ) f; = fi(h,hy,....,~y, ). Ockineku ¥ e moBHO0, TO 115t Oyab-aK0i QyHKIIi
g € P, icaye popmyna Hag X, 100610 g = F[fl, fo, fpy ] OcTaToyHO MaEMO,

g =F[fy, for o |= F[fr(t, by ), Fo (b g scshi ), f (B b by )] =
=d[hy,hy,....hy ]

3BiJKM BUILUIMBAE ITOBHOTA CHCTEMM X', 110 i TpeOa OyiI0 JOBECTH.

Hpuxaan 1.18

1) X' ={-,A} - noBma cucrema. /[liiicho, cuctemMa ¥ ={-,A,v} € TOBHOO, i

XV Y=XVYy=XAY.3anomnepeaHp0r0 TeopeMo X' = {—,/\} TEXK ITOBHA.
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2) X' = {X‘y} - moBHA cucreMa. lle BUIUIMBAaE 3 MOBHOTU CUCTEMHU 2 = {—,/\}.
HiiicHo, x‘y =xAYy. Toxi, x‘x —XAX=X, XAy=Xy= (x\y](x\y).

3) X' = {/\,G-),l} - IOBHA CUCTEMa, OCKUIbKH X = {—,/\} moBHa1 X=X®1.

Osnauenns 1.26 Hexait X c P,. 3amuxkannamv ¥ Ha3UBA€ThCS CYKYIHICTb
BCixX OyneBux (PyHKINIH, sIKI BUpakatoThCsl PopMynamMu HaJl CUCTEMOIO X . 3aMUKaHHS
CUCTEMU X I03HAYaIOTh CHMBOJIOM [2]

BaactuBocTi 3aMHUKAHHS

1) AclAf;

2) Ac B=[A]c|B], npuuomy Ac B=[A]<[B];

3) (Alule)<[aus];

4 [[All=[Al

Osnauvennss 1.27 (moBHOi cucremn) Cucrema X OyneBux (QyHKIIIH
HA3UBAETHCS NOBHOIO, SIKILO [Z]z P,.

Osnavennss 1.28 Cucrema X OyneBux (yHKIIH Ha3UBAETHCS 3AMKHYMUM
K1acom, SIKIIO0 [Z] =2, TOOTO SKIIO Oyab-sKa Cynepno3ullis GyHKIIIH 13 X HAJICKUTH
>.

OueBHIHO, HANMPOCTIINM 3aMKHYTHM KiacoM € Po. 3po3ymino Takox, mo
s cuctem A ta B OyneBux ¢yHkmii 3 AcC BA [B]: B 1 3 BmactuBocTi 2)
3aMHUKaHHS BUILTUBAE, [0 cucTeMa A HE € TIOBHOIO.

Hpuxaan 1.19 3amMukaHHIM CUCTEMHU {X @ y,l} € KJ1ac JHIHHUX QYHKITIH.

Mu Bxe 3HaemMo ABa Kiacu OyneBuX (YHKIIA - JiHIHHI Ta CaMOJBOICTI.
bynemo no3navaru mi knacu mitepamu L ta S BimmosigHo. [To3naliomumocs e 3
TPhOMa KJIACAMH.

1) Knac Ty ¢ynxuiit, oo 36epiratrots koHcTaHTy 0.

['oBopsTh, MmO OyneBa (yHKIiSA f(xl,...,xn) 30epirae koHCTaHTy 0, SKIIO

f(0,....0)=0.
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Hanpuknan, ¢yskmis f(X,y)=xvy 36epirac 0, 10610 f(X,y)eTy, a
g(x, y) = X — Y He 30epirae 0, To6TO g(X, y) zTp.

2) Kunac Ty ¢yHkuii, mo 30epiratoTh KOHCTAHTY 1.

I'oBopsaTh, 10 OyneBa (QyHKIIISA f(xl,..., Xn) 30epirae KOHCTaHTy 1, SKIIO
fd,..1)=1.

Hanpuxaan, ¢yHkiii f(X, y) =XVvYy Ta g(x, y): X — Yy 30epiratote 1, a
dynkwis h(x,y)=x@ y ne 36epirae 1, To6To h(X,y) & T;.

3)  Kiac M MOHOTOHHUX ()YHKIIIH.

Osnauennsi 1.29 Hexaii o =(ay,...,,) Ta ﬁ:(ﬂl,...,ﬂn) — JBa OyneBux

BekTOpa. Skimo s Oyab-skoro I=1N BUKOHYIOThCS HepiBHOCTI «j < fi, TO
TOBOPSATH, 1110 NEPIIUNA BEKTOP He Oinbuiuli 3a IPYTrui 1 o3HavYaoTh o < [3.

Hanpuxaan, (0,0,1) < (1,0,1), a nns OyJeBUX BEKTOPIB (0,0,1) Ta (0,1,0)
O3HAuUEHHS HE BUKOHYETHCS, BOHH HA3WBAIOTHCS HEMOPiBHIHHUMH.

Osnavennsi 1.30 byneBa (yHKINSI HA3WBAETHCS MOHOMOHHOW, SIKIO JUIS
Oymb-sikux OyneBux Bektopis @ =(oy,...a,) ta B=(B,...0,) 3 obnacti
BU3HAUYCHHS (ByHKII Mae Micue iMmikamis o < f= f(a)< (B).

Hanpuxaan, yHkiis f(X, y) =XVY € MOHOTOHHOIO, a (QYHKISA
g(x,y)=x -y me momoromna. [liiicho, nepiprocti (0,0)<(1,0) i f(0,0)> f(1,0)
JIOBOIATH, 110 IMIUTIKAI[isI HE MOHOTOHHA.

Teopema 1.18 Knacu T, 77, S, L, M € 3amxnyTumu. (c.1-2)

Tosenennsi. Jlilicno, mexait g €Ty, fi(Xy,...xy)eTy i h=g(f, f5,..., ).
Tomi, h(0,...0)=g(f,(0,...0), £,(0,....0),..., f,(0,....0)) = 9(0,...0)= 0, T06T0 h € T,.

AHANOTIYHO TOBOJIUTHCS, IO KiIac 1 - 3aMKHYTHH.

3aMKHYTICTh KJacy L BHIIIMBA€E 3 TOTO, MO CYNEPIO3HIIS JIHIHHUX (YHKITIH
3HOBY € THIAHOIO byHKITIETO. Hamnpuknan, AKIIO

g:X]_@XZ @1, f]_:Xl @1, f2 :X1®X3,TO h:g(fl, fz): fl@ f2 @1:X3 ®1.
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Jlna dynkuiii g €S, fi(Xq,...,.X,)€S Ta ix cynepmosuuii h=g(f;, f5,..., )
orpivaeno h* =g (177, 15,0 17 )= g7 (Fy L £, v By J=0lfy £ o B ) smimcn
heSsS.

Hexaii geM, fi(X),....X,)e M. 3 wmonoronnocti ¢ymxuiii f;(Xg,...,X,)
BUIUIUBAE, MO IJI1 OyIb-SIKUX OYyJIEeBUX BEKTOPIB & = (al,...,an) Ta [ = (,81,..., ,Bn)
Mae Micie immiikamis o < S = f; (a)S f; (,8) Toni Mae wMiclie HEpIBHICTh
(fi(@), fol@),,.... Tn(@) < (F1(B), T2(B),.... Th(B)) s  mabopie 3  obnacti
BU3HAYCHHS byHKIIIT g, a 3 il MOHOTOHHOCTI BUILIMBAE
g(fl(a), fz(a), eees fn(a))S g(fl(ﬁ), fz(ﬂ),..., fn(ﬂ)). OTtxe, CYIIepPIO3UILis
h=g(f}, fp,..., f,,) Tex moHOTOHHA, MmO i Tpeba Gy10 JOoBECTH.

Jlema. [lns Oynp-sikoi f € P, 3 ymoBu f ¢ Ty BrmBae f ¢ M .

Teopema 1.19 (Teopema ITocta) Cucrtema OyneBux (yHKIIiH € mOBHOWO B P
TOJ1 1 TUIBKYU TOJ1, KOJIM BOHA IIOBHICTIO HE MICTUTBCS B KOJHOMY 3 KnaciB Tg, Tq, S,
L, M.

Teopema Ilocta myxe 3pydyHa i MepeBIpPKU JTOBUIbHOI CUCTEMU (YHKIIIM Ha

NOBHOTY. J[J1s1 IOTO CKIIAJAaI0Th TaK 3BaHy KPUTEPiadbHy TaOIHUIIIO.

To T, S L M
F1 + - - + +
F2 - - + + R
Fn + + + — —

Tabnuirro 3aMOBHIOIOTH 3HAKAMH «+» (K0 QYHKIS y BIAMOBITHOMY PSIKY
HAJICXKHUTh JI0 KJIACy y BIAMOBIIHOMY CTOBIMYUKY) 1 «—» (Y IPOTUBHOMY BHUTAJKY).
SIKI0 B KO)KHOMY CTOBITYHMKY € IPUHANMHI OIMH «—», TO CUCTeMa OyJlIeBUX (yHKIIIH
MOBHA, B MPOTUBHOMY BUIAJIKy BOHA HEMIOBHA.

O3navenns 1.31 Cucrema X c P, Ha3uBaeTbes Oa3zucom, sIKIIO BOHA MOBHA 1

IICTIsl BUIYYEHHS 3 Hei xoua 0 oAHi€el QyHKIT CTa€ HEMOBHOIO.

31



[{ikaBuM € mUTaHHS NPO KUIBKICTh (PyHKIIH B 6a3zuci. Panime Oyno nokasaHo,

0 CUCTEMA X = {X‘y} € TIOBHOIO, OTK€ MIHIMAJbHUN 0a3uC MOXKE CKJIaJaTUCS JIUIIE

3 oaHiel Pynkiii. Mae micue
Teopema 1.20 Makcumainbhe unciio GyHKIIH B 0a3uci JOpiBHIOE 4.
JoBeneHHsi. MOXIIMB1 YOTUPH BUIAIKU:
1) cucrema OyneBux QyHKIH He MicTUTh QyHKIiH 01 1,
2) cucteMa OyneBux (QyHKII MiCTUTh KOHCTaHTY 0, HE MICTUTH 1,
3) cucrtema OyneBux QyHKIIIH MICTUTh KOHCTAaHTY 1, He MicTUTH 0,
4) cucrema OyseBuXx QyHKIIIH MICTHTh ogHO4YacHO 10, 1 1.

V Bumazaky 1) 3 MOBHOTH CHCTEMH BHILIMBAE, IO B Hil € ynkuis f ¢ Ty, ane
Ttoai 3a memoro f gM . Omke, 10CTaTHLO CHCTEMY JONOBHHUTH HE OUIBIINE, HIK

TpbOMa (PYHKI[ISIMU — HECAMOJIBOICTOI0, HEMOHOTOHHOIO Ta He 30epirarouoro 1.

VY Bunazaky 2) B cuctemi € pynkuigs f =0, sxka He € camMOaBOICTOIO, a TAKOK
f ¢ Ty, ay Bunanky 3) B cuctemi € ¢pynkiis f =1, sika He € caMOABOICTOIO, @ TAKOK
f ¢Ty. B xo)kHOMY 3 IMX BHNAAKIB HEOOXIIHO He OuTbIIE TPHOX (YHKIINA UIs

TIOBHOTH CHCTEMHU.

VY Bunaaky 4) dysxuii 0 1 1 y cucremi € QyHKIIIsIMU, 110 HE HAJIEKATh KiIacam
Ty 1 Tp BIANOBiIHO, @ TaKOXX BOHMU HE € camojBoicTUMHU. [loTpiOHO 11e He Oiblue
TBOX (PYHKIIIH.

Teopema oBeneHa.

1.8 Jloriuni Hacjaiaku 3 aaHuX nocujaHb. OTpUMaHHSI BCiX HACJIAKIB 3
JAHUX NOCHJIOK. 3amuc MIipKyBaHb Yy JoriuHiii cumposini. IIpaBuiabhi i

HeNpaBWJIbHI CXeMHU MipKYBaHb

Bbararo mMaremaTuuHUX TBEpIKE€Hb MalTh Gopmy «Skmo A4, To B», TOOTO
dbopmy iMILTIKaIi. 3aJUIIMMO M03a YBAarow IMIUTIKalii Tuny «SKkmo yncio 3 napse,
TO CHIr OuMi». byaemMo po3risaaru Tenep Juile Taki iMIUTIKaiii, ckiaaoBi A ta B

SIKMX MAIOTh CITIJIBHUU 3MICT.
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Osnavenns 1.32 I'oBopsTh, mo dopmyna B € nociunum nacrniokom dopmyn
ALA LA, koo B icTMHHA Ha KOXHOMY HaOOpi 3HA4€Hb il aTOMIB, MPHU SKHUX
kokHa 3 ¢opmyn A, Ay,... A, ictmaHa. Dopmymu Al =1,n HA3WBAIOTHCS
nocunxkamu ado cinomeszamu. IlozHavarots Ay, Ay,..., A, |—B.

B wyactuaHOMy BHmanky, A |—B o3Havae, o ¢Gopmyna B € noriunum
HacaiakoM ¢opmyian A. B 1boMy BHUIAJKYy TakoX TOBOPSTh IO BUCHOBOK B
OTPUMAHO 3 YMOBHU A 3a JOIIOMOI00 JIEAYKIIIi.

Teopema 1.21 A A, A, |—B TOAl 1 TUIBKM TOMAl, KOJIM IMIUTIKaIlis
A AA AL A A, = B e TaBronoriero. B wactunHomy Bunaaky, A |—B TOA1 1 TUIBKU

toxl, komu A=> B e taBTONOrI€IO.

Hpuxaan 1.20.
1) ®opmynra P=AABvC e noriunuM Hacaigkom Qopmymn Q=AAC.

JlilicHoO,

Q= PIA/\CV(AVE)/\(BVG):(KVCVAVE)/\(Z\VCV BvE)zl
2) dopmyna B e noriunum Hacaigkom nmocuiiok A i A= B. [liiicHo,
Ar(A=B)=>B=Ar(A=B)vB=Av(AAB)vB=
:(Av K)/\(Kv B_)v B=AvBvB=1.

Teopema 1.22 (nmpo Bci HacJaiaku 3 JaHMX MOCWJIOK) Hexail maHo mocwiiku
ALAy, LA, . Tlosnauumo Dy D, -...- D, AockoHanmy KOH IOHKTHBHY HOPMAaJIbHY
bopmy dopmymu A A Ay AL A A,. JloriuHUME HacHigKaMH JaHUX TOCHIIOK €
an3’toHKUIl Dq, Dy,...,Dpy Ta Bcl MOXKIIMBI KOH FOHKIIT IIUX U3’ FOHKIIIH.

Hpuxnan 1.21

1) 3HaiiTi BC1 HACTIAKY 3 TOCHIIOK Aj =X, Ay =XV Y.

3HaX0agUMO JIKH® KOH FOHKIIIT MMOCHJIOK:
X(xv §)=(xv yy)xv ¥)=(xv y)xv ¥). Bei nacmimku: X vy, Xv y, (xvy)xvy).

2) Posransaaemo nocuiku: «Skmo a:10, to a:5», «Hucno a He ginuThes Ha 5».

ki MoxnuBi Hacmigku 3 ux nocuiaok? Uum € TeepmkeHHs «a:l0» joriunum

HACJIIIKOM 3 [IUX MTOCHUIIOK?
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[MToznaunmo A =b=c, A, =C, ne b o3nauae a:10, ¢ € BucnoBmOBaHHS a:5.

3uaiinemo JKH® dopmymun A A Ay: (b=>c)AaC = (l:_) v CX(_‘, v BXC v b). 3anmmemo

BCi JIOTIYHI HACTIIKH: (b v C), ((_: v 5), (cvb), (k_) v CX(_: v 5), ((_: v BXC vb),
(5 v CXC vb), (BVCXC\/BXC\/b).
Tami, ockimbku b =b v (C A C) = (t_) Vv CX(_‘, vV t_)), TO OTpUMAaJH, IO b (ue

o3Hauae «a:10 ») € JIOriYHUM HACIIIAKOM 3 JaHHUX ITOCHIIOK.

3 IMILTIKAI[ISIMHU, 3MICT CKJIaJIOBUX A Ta B SIKUX CHUIbHUM, MalOTh CHpPaBy MpH
JNeAYKTUBHOMY MeToJl1 MipKkyBaHH4. [lin MipKyBaHHAM Oy/leMO pO3yMITH BUBEIECHHS
3 JEeAKOi BUXIJTHOI CyKYIMHOCTI TBEp/DKCHB (ITOCHIJIOK, TiMOTE3) HOBOTO TBEPKEHHS
(BUCHOBKY). BHCHOBOK BIIJUISAETHCS BiJl TOCHJIOK 3a JIOMOMOTOIO CIIIB «3HAYUTHY,
«TOMY», «3 IIbOTO BHUILIUBAE», «OTKe» 1 T.1H. Iy aHamizy MipKyBaHHS ITHOPYIOTH
KOHKPETHHUH 3MICT TOCHJIOK 1 30CE€peIKYIOThCS Ha cxeMi (ab6o popMi) MipKyBaHHS.

OyHIaMeHTaIbHUN TPHUHIUI JIOTIKA MOJISTa€E B TOMY, IO B MPaBUIBHOMY
MIpKYBaHHI 3 ICTHHHOCTI IMOCHUJIOK HE HE MOXXE BUIUIMBATH XWOHUA BUCHOBOK. AJle
ICTUHHICTh TIOCHJIOK € HEOOXIHOIO, ajié He JOCTaTHhOI YMOBOIO MPAaBHIJIBHOCTI
MIpKyBaHHS. SIKIIO iCHY€ MIPKYBaHHS 3a TIE€IO K CXEMOIO, B SKOMY ITOCHJIKH ICTHHHI,
a BHCHOBOK XHWOHHUMH, TO MIPKyBaHHS HEBipHE. SIKIIO Takoro KOHTPIIPUKIANY HE
iCHY€E, TO MIpKyBaHHsI TIpaBUJIbHE.

Mpuknaax 1.22 PosrnsHemMo MipKyBaHHS: «SIKIIO MaHW MHOTOKYTHHK
MPaBWIBHUM, TO B HBOI'O MOKHA BIMCATH KOJIO. J[aHWK MHOTOKYTHHUK MPAaBUJIBHUU.
OTxe, B TaHWII MHOTOKYTHUK MOYKHA BITUCATH KOJIOY.

B upomy MipKyBaHHI € JBI TIOCHJIKH, $KI YTBOPEHO 3 €JIEMEHTApHUX
BHCJIOBJIIOBAHb: <«JIaHW MHOTOKYTHUK TIPABWJIBHHI» 1 «B JaHUW MHOTOKYTHHK
MOXHa Brnucatd Kosio». IIlo6 BigBOMIKTHCH Big 3MICTy, IMO3HAYUMO IIi
BHCIIOBIIIOBaHHS OykBamMu 4 Ta B BiamoimHo. Toxi mepiia MOCHIKA Ma€ BHTJISL
immrikanii A= B, a apyra € A. Jlng nmoBeaeHHS TPaBUIBHOCTI MipKyBaHHS

MOTPIOHO JOBECTH, 10 B € JOriYHMM HACIIKOM BKa3aHUX IOCHJIOK, TOOTO IO
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A=B,A |—B, a m1a mporo Tpeba aoectw, mo immmikamis (A=B)AA=B ¢
noriyHuM 3akoHoM. Ile Buie Bxke Oys10 HOKa3aHo.

OTxe, HaBe/IeHE MIPKYBAHHSI € PABUIIbHUM.

Posrnsinemo HactynHy cxemy mipkyBanHa: A= B,C =D, Av C‘— BAD.

[IpunyctuMo, 1m0 KOXKHA 3 MOCWIOK icThMHHa, a B A D=0, mo MoxiuBo,
Hanpukian npu B=1,D=0. Toxi orpumaemo A= B =1,a3 C = D =1 BuruiBae
C=0,i13 AvC=1 pumumuBae A=1. OTxe, icHye HaOip (A, B, C, D):(l,l,0,0), npu
SAKOMY BCl MOCWJIKM ICTMHHI, @ BUCHOBOK XHOHMH. Takum, YHHOM MIpKYyBaHHS 3a
HaBEJICHOIO CXEMOIO HeTpaBUIIbHE a00 HEJOTiYHe.

PosrnsiHeMo fekinbKka CXeM MpaBWIBHHX MIpKyBaHb, IX II€é Ha3WBAIOTh
npasunamu 6usody. BaxiamBo mam’aTatu, 1m0 Ii CXeMH 3a0e3rnedarh MPaBUIbHICTH

MIPKYBaHHS JIUIIE SIKIIO BC1 MOCUIKUA OyIyTh ICTAHHUMU.

1) cxema 3 npukiany 1.22 BianoBigae He JUINE PO3MISHYTOMY KOHKPETHOMY
MIpKYBaHHIO, @ HOCHUTh 3arajlbHUM xapaktep. B koxxHOMY TMOAIOHOMY MIpKyBaHHI
ICTUHHICTB IMOCHUJIOK 3a0€3IeYnTh ICTUHHICTh BUCHOBKY. TOMY ITf0 CXeMy Ha3MBarOTh

1Ie mpaBuJIOM Biggijienss (Mmodus ponens) i 3amucyrOTh y BULIISII

A—>B,A
—B

Haramaemo, 110 mpasuio modus ponens MoskHa 3alucaTH y BUTJISAI] JIOTIYHOT
bopmynu (A:> B)/\ A=B.

2) Iamra cxemMa TPaBHIBHOTO MIPKYBaHHS HA3WBAETHCS  MPABHIIOM
A—>B,B

3anepevyeHHsl 1 Ma€ BUTIIS 2

JliticHo,
(A=>B)AB=>A=(A=B)ABvVA=A=BvBvA=AABVv(BVA)=
:(BVKVAXBVKVI§):1 '
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Hpukaaxy 1.23 Sxmo BUKOPUCTAaTH BHCIOBIIOBAHHS 3 MOINEPEIHBOrO
npukiany 1.22, To npyra mocwika Mae Burisin B «B gaHuit MHOTOKYTHHUK HE MOKHA
BITUCATH KOJIO», 1 BUCHOBOK A «/laHWi1 MHOTOKYTHUK HE € IPAaBUIBHUMY € JOTTYHUM

HaCJIiIIKOM 3 JaHUX IIOCUJIIOK.

A —>B,B->C
A—>C

3) IpaBuwiio cuiioriamy (260 TPAaH3UTHUBHOCTI):

JliiicHO,
(A=B)A(B=C)=(A=C)=(A=>BvB=C)vAvC=ABVBC vAvC=
:(Av K)(Kv g)\/(BVC)(EVC)IKV BvBvC=1

Hpukaax 1.24 MipkyBaHHS 32 MPABUIIOM CHUJIOTI3MY: «SIKIIIO YMCIIO AUTUTHCS
Ha 6, TO BOHO AUTMThCA Ha 3. SIKIIO uYMcio AUMTBCA Ha 3, To cyma Horo uudp
autbest Ha 3. OTKe, AKIIO YUCIIO AUIMTHCS Ha 6, TO cyMa Horo mudp AUIUTHCS HA
3».

Av B,A ,
4) 5 NMPaBWJIO BUAAJIEHHS AU3’ IOHKITIT

5) AAB

NMPABUJIO0 BUAAJTEHHS KOH’ IOHKITIT

6)

NMPABUJIO0 BBEJICHHS M3’ IOHKIil
Av B

A B
AAB

7) NMPABUJIO0 BBEICHHSI KOH IOHKIil

A=1B
8) =——— mpaBWJI0 KOHTPaMO3UIii
B=A

Osnauvennss 133 Cykymuicte  ¢dopmyn A, Ay,...,A, Ha3uBaeTbCA

cynepeunusoio, SKIO TpH Oyab-iKOMy HaOOpi 3Ha4YeHb aTOMIB Xxo4ya O omHa 3
dbopmyn HaOyBae XMOHE 3HAYCHHS.
Od4eBuAHO, HEOOXITHOIO 1 OCTATHHOI YMOBOIO CYNEPEWIMBOCTI CHUCTEMHU

bopmyn Ay, Ay,..., A, € ToToxkHa XHOHICTH popmymn Ag A Ap A A A, .

Hanpuknan, cykynHicts popmyn A4 1 Ae CyNEPEWINBOIO.
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Teopema 1.23 SIkuio jJ0oriyHUM HACHIAKOM (OPMYI AL,AZ,...,An,E € xubHa

dopmyna, To A, Ay, A, |—B.

JloBeneHHsi. 3a yMOBOIO TE€OpPEMHU 13 CYKYMHOCTI (opmyi Al,AZ,...,An,E
BUIUIUBaE xMOHA Popmyra. PosrimsHemo HaOlp 3HAYEHBb aTOMIB, MIPU IKOMY (HOPMYIIH
AL A,...,A, icTuHHI, a ¢dopMyia B — xubHa (Takmii Habip icHye 3rimHO 3
O3HAYEHHSAM IMIUTIKaIii). Asne Toni gopmyna B icTuHHa, a 3HAYUTH IMILTIKAIISA

AL A Ay A...A Ay = B € TaBTONOrI€10, 3BIIKU 32 O3HAYEHHSM JIOTTYHOTO CJI1lyBaHHS

oTpumaemo, mwo Ay, Ay,..., A, |—B.
JloBenena teopema 1.23 € JOTTYHUM OOIPYHTYBAHHSIM Memo0y 008e0eHHs Gi0
cynpomusrozo. HaBenemo KiIbKa cxem 008e0eHHs 8i0 CYNpOMuUeHo2o, SKi

BUIINIMBAIOTH 3 JIOBGJICHO'I' TCOPCMMU:

1) (A=B)=(A=B=(CAC))=(AAB=(CAC)),

2) (A=B)=(AAB=A),

3) (A=B)=(AAB=B).

CyTHicTh npo0JjieMH PoO3B’A3YBAHOCTI B JIOTII[I BHCJIOBIIIOBaHb TOJIATAE B
MUTaHHI TPO ICHYBaHHS 3arajlbHOr0 ajropuTMY, SKWUW JTO3BOJIMB OW 3a CKIHYCHHE
YUCJIO0 KPOKIB BITHOCHO OY/b-1KO1 KOHKPETHOi (hOPMYNIHM OTpUMAaTH BiINOBiAL HA
IUTaHHS, 94 OyJe BOHA TOTOXKHO ICTHHHOK. BinmoBinph Ha Iie¢ MUTaHHSA B JIOTIII
BHUCJIOBJIIOBAaHb ITO3UTHBHA. € KUIbKA METOMIB, AEIKl 3 HHX MH B)X€ HAaBIThb
BUKOPHUCTOBYBAIH BHIIIE.

1. Cxnagagus Ta0auild ICTUHHOCTI.

2. PiBHOCHITBHI TIEPETBOPEHHS (POPMYIIH.

3. MeTton HempsMoro MOBeACHHS (METOJ «BiJ CyHmpOTHBHOTO»). [l mboro
MPUITYCKAaEMO, IO JAaHa GopMylia HE € TOTOXKHO ICTUHHOIO. Tofi icHye xo4ya O o1uH
HaOlp 3HAYEHb 3MIHHUX, IO BXOSATH B II0 (OPMYITy, MPU SKOMY BOHA TpUIIMAE
xuOHEe 3HaueHHs. Skmo Takuii HaOlp 3HA4YeHb 3MIHHUX BJAE€ThCS 3HAWTH, J1aHA
dbopmyna He OyJie TOTOKHO ICTUHHOIO. SIKIIO K MPUITYIIEHHSI TPO ICHYBaHHS TaKOT'O

Ha0oOpy 3HAYEHb MPUBOAUTH 10 IPOTUPIYYS, JaHa (POpMyIia TOTOKHO ICTUHHA.
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o g bk~ w

IIuTaHHA 18 CAMOKOHTP0JII0
Osnauenus OIHAPHUX 02TYHUX ONepayili Hao UCI08II08AHHAMU.
CKinbKu pizHux Habopie 3HaueHb 3IMIHHUX U3HAYAIOMb SHAYEHHS CKIAOHO20
BUCNI0BNII08AHHSA, NODOYOOBAHHO20 3 5 eleMeHmMAapHUx GUCIO08II08aHb, 3 N
8UCTI08]1108AHb?
Ak 0osecmu pisHocunvbHicmb 080X POPMYL 102IKU BUCTIOBNIOBAHL?
Axa gpopmyna € maemonoziero?
Ha3zsimb mpu cnocobu 3ae0anmusn 6ynesux @yrkyii.
Ax nepegipumu, uu € 3miHHa 0y1e80i yHKyii cymmesorw? @QIKMUGHOH
3MIHHOIO?
Aneopumm 3Haxo0dcenHss 08oicmoi st 6ynesoi pyHKyii, 3a0aHoi 36e0eHOo0
gopmynoro.
Ax 3a mabauyero 3HaUmMuU OOCKOHANI HOPMATbHI hopmu Oyiesux ¢hyHKyiil
(AIH® ma [KH®D)?
AK 3a 00NOMO02010 I02IUHUX 3AKOHI8 3HAUMU OOCKOHAN HOPMALbHI (hopmu

oynesux ¢yuxyiu ({IHD® ma IKH®D)?

10.lk 3anucamu 3acanvuuti euenso noainomy Keeanxina oyneeoi ¢pynxyii? B

YoMy NOIA2AE CYMHICMb Memoody HesU3HaAueHux Koepiyicumis 0

3Haxo0xcenus noninomy Keeanxina?

11. 5k nepegipumu, uu € 0ona popmyna n02iunum HACILOKOM IHUOI?

12 Ak nazusaromvcs 06 popmyau 102iKU BUCTOBNIO8AHL, KOMCHA 3 AKUX €

JO2TYHUM HACTAIOKOM [HULOI?

13.Axa cucmema Oynesux ¢yukyiti HA3UBAEMbCA NOBHOIO?

14. Hasecmu 06a npuxiaou nogHux cucmem 0ynesux gyHxkyii.

15. 41k popmynroemvcs meopema I[locma?
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Ilpukiaaau po3B’sA3yBaHH4 3a1a4 10 Temu 1

3agaua 1. [Tokasaru, mo ¢popmynu A= X =Y i B=X vY piBHOCHIBHI.
Po3B’si3anns. lleli BUCHOBOK MOXHA OTpUMAaTH TICHs CKJIaJaHHS TaOJIUIb

ICTUHHOCT1 OopMy

| | O o X
R O k|l o <
R O | | >
o| o] r| K| X|
R O k| | O

[TopiBHIOIOUM TpeTil Ta IT’SITUH CTOBIII TAOIHIll, MPUXOJUMO JO BHUCHOBKY
A=B

Bagaya 2. Ilokazatu, mo dopmymu F=AABvC 1 F'=AA(BvC)
HEPIBHOCHUJIBHI.

Po3B’si3anns. Posrnsinemo HaOip (0,1,1) 3HaueHs 3MiHHUX A, B,C . [Tokaxemo,
0 Ha IbOMY HaOoOpi 3amaHi (GopMynu NpuUMarOTh Pi3HI 3HAYCHHS ICTUHHOCTI.
Tliitcno, F(0,11)=0A1v1=0v1=1 a F(011)=0A(lv1)=0A1=0.

3agaua 3. Jlosecty Joriunmii 3akon a<>b=(avb) A (avh).

Po3B’si3anns. [linroryemo Tabnuirro

N
o
Q |

asb | avb avb (avb)A(avhb)

| = O] O
ol k| O - (o]

1 1
0 0
0 0
1 1

R O] »r| O
ol O ,r| K,
R O k|
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IBHIOIOYM OCTaHHIM CTOBHYHUK 3 I’ SITUM, IPUXOJIUMO 10 BUCHOBKY.
ITopiBHIOIOYHM OCTaHHINA CTO 31 , 0 0 JI0 BUCHO

3amaua 4. Jloectu, mo gpopmyna X < (y N X) < Y € TaBTOJNOTIEIO.

Po3p’sizanns. 3actocyeMo Jioriudi 3akoHn X@Yy=X<oy, X=X@1,

X®x=0, X®0=X.Orpumaemo

XS (YO X))o y=XoydXo y=XDYyDX S Yy=XDYyDXDYy =

=XOYDXPDYPLl=XPYDXPLlEOYyDPl=XxPYyDPXP1DP1DYyDl=1.

Y3aranbHenHnsi. Dopmyna F[<$>], B SIKIM KOXHA 3MIHHA 3YCTPIYAETHCS MapHE
YHUCJIO pa3, € TABTOJIOTIEIO.

3agaua 5. 3naittu OyneBi QyHkiii, 1BoicTi A0 OyneBUX (QYHKIINA BiJ JBOX
3MIHHUX 3 BeKkTOopamu 3Hadens (1,1,0,1) ta (1,0,0,1).

Po3B’s13anHs. 3anani OyneBi (GyHKIIT MalOTh MopsiakoBi HomepHu 13 Tta 91 €
IMILTIKAIIE0 Ta €KBIBAJICHINIEIO BiAMOBIAHO. CKOPHUCTAEMOCH O3HAYEHHSIM JBOICTOT

byHKIIi1, OTpUMAaEMO

(x=y) =X=§=XAY:

xoyf=Xoy=xay,.
3agaya 6. BukopucTOBYIOUM NPUHIMUI JBOICTOCTI, OOYMCIUTH (YHKIIIIO,
nBoicty no dynkuii f (X, Y, Z) = (X v y)@ Z,
Po3B’s13anns. BigoMo, 1mo ABOICTOIO [0 O3 IOHKIII € KOH FOHKI[IS, JBOICTOIO
710 €KBIBaJICHITII € 10JJaBaHHA 110 MoayIio 2. OTkKe, MaeEMO
f*(xy.z)=((xvy)@z)' =(xry) = z.
Bagaya 7. 3Bectu OyneBi (yHKIT f(X, Y) = (XV 37)7( : Q(X’ Y) =XyvX,
h(x,y,2)=xyVvZ no JUITH®.
Po3B’si3anns. /[ mepmioi ¢yHKINT TOCTaTHRO 3aCTOCYBATH U3 FOHKTUBHHMA
3aKOH, OTPUMAEMO
f(xy)=(xvy)x=xxvyx=xy.
B npyriii QyHkuii gpyra eiaeMeHTapHAa KOH IOHKI[ISI HE € KOHCTHUTYEHTONO

onuHuIll. OTxe, BUKOHAEMO HACTYIHI IEPETBOPEHHS
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g(x y)=xy vX =Xy vX(y v y)=xy v Ry VXY
B ocTanHiil (yHKIIT )KOIHA 3 €JIEMEHTAPHUX KOH FOHKIIIM HE € KOHCTUTYEHTOIO
onuuutli. [lepeTBOpeHHS] BAKOHAEMO TOCTiIOBHO:
h(x,y,z)=xyvZ=xy(zvZ)vz=xyzvxyZv(xvX)Z=xyzvXyZvXxZvXZ =
=xyzv xyZv X(yv ¥)Z v X(yv ¥)Z = xyzv XyZ v XyZ v XyZ v XyZ
3amaua 8. 3Bectu OyneBy PyHKIIiIO h(X, Y Z) =XYVZ no JIKH®.
Po3B’s13aHHsA. 3aCTOCYEMO TUCTPUOYTUBHUI 3aKOH, OTPUMAEMO
h(x,y,z)=xyvZ=(xviNyvi).
s popmyna € KHD, ane e € JIKH®D, ockibku eeMeHTapHI 113’ IOHKIIIT HE €
KOHCTUTYEHTAMH Hyls. Bukopucraemo noriunmii 3akon aa =0, toxi
h(X,y,Z): (Xv Z)(yv Z)z (Xv AY y)_/)(yv Zv X)_()= (Xv Zv y)(Xv AY )_/)(yv AY X)(y\/ AY )_()
Hapewri, h(x,y,z)=(xvyvz)xvyvi)xvyvz).

3amaua 9. 3Bectu OyneBy dynkmio f (X, y) =X®Yy mo JJH® i JKH®.

Po3p’si3annsa. OcCkinbku X@Yy=X<& Yy, a Xoy= (X = y)(y = X), TO

nooynoBy JIJIH® moxxHa npecTaBUTH TAKUM YHHOM

XOYy=XYy=X=>YyYVvYy=X=XyVXY.
Hns  orpumanns JAKH® 1iei ¢dynkmii 3acrocyemo mius  JIJAH® nBigi
IMCTPUOYTUBHUI 3aKOH i 3ak0oH XV X =1, orpumaemo
X®y=x7vXy=0FvI0Fvy)=(xvrFvxNxvy yvy)=(xvy\xv ).
3agauya 10. IloO6ynyBatu noninom JKerankina OyneBux QyHKIA X = Y,
X< Y, XVYZ,
Po3B’s3anHs. CKOpuCTaEMOCH JIOTTUHUMH 3aKOHaAMU. OTpUMaeEMO

X=>y=Xvy=Xx®)vy=xDLyDOxD1OYy=xy®yDXDL1DYy=xy DX D1,

XSY=XPy=x®ydl,
XvYZ=xyZ®x®yZ=xy(z®1)Dx®y(z®1)=xyz DXy DxDyz DY
3amaua 11. JlocniguTu Ha MOHOTOHHICTH OyneBl PyHKIIT

f(x,y,z)=xyvxevxz g(xyz)=x=(x=y).
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Po3B’s13anns. [lepma ¢pyHkiis Mmoxxe OyTy 3aaHa pIBHOCUIBHOIO (POPMYJIO0

f(X, Y, Z) = XY V Z 11i Ta0auId ICTHHHOCTI Ma€ BUTIISA

Y

N

R | R R O o o o x
R R o o | r| o o
—| o | o | o | o
R R R o k| O Rk o =

Jlist BCiX map MOpIBHSHMX HAOOPIB, JJIs MEpPUIOro 3 SKUX (YHKIIS MpUiiMae
3Ha4yeHHs 1, maeMmo:

1=f(0,01)< f(011)=1, 1= f(0,01)< f(1,01)=1, 1= f(0,01) < f(LL1)=1,

1=f(011)< f(111)=1, 1= f(101)< f(111)=1, 1= f(12,0)< f(0L1)=1.

Skmo X Ha MEHIIOMY 3 JBOX IOPIBHSHUX HAOOpiB (YHKIlSL MpuiiMae

3Ha4yeHHs (), TO 0YEBUIHO O3HAYEHHS MOHOTOHHOI (DYHKIIi Oyie BUKOHYBATHUCh.
Taxum unHOM, byHKIis f (X, Y, Z) = XY V Z € MOHOTOHHOIO.
OyHKITIS g(x, y,Z) =X= (X = y) HEe € MOHOTOHHOM. JlificHo, s HaOopiB
(0,0) ta (1,0) 3 o6nacTi ii BusHauenHs maemo (0,0)<(1,0), ane 1= g(0,0)> g(1,0)=0
3agaua 12. Yu e cuctema K ={ f(x,....x): £(0,0,...0)=1} OyneBuX (QyHKIIIi
3aMKHYTHUM KJ1acom?
Po3B’si3anHs. JloBegeMo, 110 3ajaHa CUCTEMa HE € 3aMKHYTHUM Kiacom. Jlis
IIOTO JIOCTAaTHBO IMOKAa3aTH, IO B I[IH CHCTEMIi ICHYIOTH Taki OyneBi (QyHKIIii, 110

Jesika 1X CYTEpIIO3UIlis HE HAJeKUTh cucTemi. PosrmsiHemo GyHKIil h(x)=x i

g(x,y)=x<y. Tak sk h(0)=1 1 9(0,0)=1, TO BOHM Hajexkarb no cucremu K .
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Oyukuis  f(xy)=h(g(x,y)=x<y € cynepnosuuicro ¢pymxuisi h i 0§, ane
f(0,0)=0, a snaunts f €K, mo i Tpeda 6y0 T0BECTH.
3anaua 13. Ilokazatu, 1m0 QyHKITIsA f(X,y,2)=Xy VX2V Yz e camosBOiCTOIO.
Po3p’s13anHsA. CkopHucTaEMOCh 3aKOHOM JBoicTocTi. JIBoicta (yHKuis Mae

%
Burisig f (X, Y, Z) = (X Vv y)(x Vv Z)(y \ Z). 3acTOCYEMO 3aKOHHU MOTJMHAHHSA, OTPUMAEMO

0y z)=(xv yxvzfyvz)=((xv yxv (xv y)aly va) = (xv (xv y)efy v z) =
=(xvxzvyz)yvz)=xyvxyzvyzvxz=xylvz)vyzvxz=xyvyzvxz=f(x,y,z)

3apaua 14. 3HaiiTu noTyxHicTh kiacis [locra.
Po3p’s13anHs. OueBuIHO, 11O Kjacu Tg 1 Ty OyneBUX QYHKIIN BiJ 72 3MIHHUX

MarTh OJTHAKOBY MOTYXHICTh. BOHA TOPIBHIOE MOJTOBUHI MOTYXHOCTI MHOKUHH BC1X

NV . 2" .
OyneBux (QYHKIINA Bif n 3MIHHHX, TOOTO YuCly 2 . 1le 3po3ymuio 3 mpaBuia
noOy0BU TabuUIll BCiX OyneBux (QyHKINA Bif n 3MiHHUX. Llelt ke pe3ynbTaT Jerko

OTpUMATH 3a MPABUIOM JAOOYTKY 3 KOMOIHATOPUKH, OCKUIBKHM BEKTOpP 3HAYCHD,

. n
Hanpuknan, (QyHKUii 3 kmacy lg, € IBIHKOBMM 4YHCJIOM IOBXHHH 2 , B SKOMY

nepira nudpa 0, a Bei 1HITT MOXKYTh HE3aJIEKHO MPUHMATH OAHE 3 JBOX 3Ha4eHb — 0

abo 1.

n-1
[ToTyxHICTh KJacy S camMoABOiCTHX (YHKIIH BiJ # 3MIHHUX JIOPIBHIOE 2?

JliiicHO, BEKTOp 3HAYE€Hb CaMOJIBOICTOI (YHKIT OJHO3HAYHO BU3HAYAETHCS

. . . n-1
3HAYCHHSAMHU Ha TOJOBHHI OyJCBMX BEKTOPIB 3 00JacTi BH3HAYCHHs, TOOTO 2

KOMIIOHEHTaMU, KOKHa 3 IKMX MOXe npuiiMaT 3HaueHHs 0 abo 1.
3aranpHUil  BUTJSAA ~ JIiHIAHOT  (QYHKIT Bix 7 3MIHHUX  HACTYIHHM
f (X1, Xp )= 29 DayX ®...0 a1 X, 1€ KOXKHE 3 3j,i =0,n Moxke Gytn 0 aGo 1. Toxi

. C e .o n+1
JJIs1 HOTY>KHOCT1 KJIacy L nimiitanx (byHKmH OTPHUMAEMO YHCIIO 2 .

s knacy M MOHOTOHHMX (PYHKIIIM ICHYIOTH JIMIIE OI[IHKH, TOYHE YUCIIO HE
BIIOME IJIS1 TOBUIBHOTO A.

3apaua 15. Yu € Taki cuctemu OyseBUX QyHKIIIH HOBHUMHU?
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a) {H,6) =1, 8) o).
Po3B’s13anHsA. /{15 cucremu a) ckopuctaeMoch TeopeMoro 1.16 1 Tum (axkTom,

110 CUCTeMa Z:{—,v} € nmoBHOI0. Tak sk xiy:x\/y, 10 Xy X=XvXx=X. Kpim

TOrO, XVYy=X<{ yz(xi y)i(xi y).
TakuM yuHOM, OTpuManu (QYHKLII CUCTEMHU X SK Cynepno3uuii (yHKIIH

CHCTEMHU {»L} 3a TeopeMoro 1.16 1 ocTaHHs cUCTEMA TIOBHA.
Jlist mociimkeHHs cucteMu 0) MOMITHMO, 10 oOuABl (YHKUII 1€l cucTeMu
HaJie)KaTh A0 kimacy Tp. OOuaBi QyHKIIT cMCTeMH B) Halexarth 10 kimacy L. 3a

Teopemoro [locTa 111 cucTeMu He € TOBHUMM.

3agaua 16. 3Bectu hopmynu X (xv y)ﬁ 1 XV (yﬁ) no JHO®.

Po3B’si3aHHs. s [epIol bopmynu
x (xv y)xz = x( XV y)v XZ): XXy v XX = XZ . Juss  gapyroi  Qopmymn
x\/(yﬁ): xv(y(Xvz)=xvxyvyz,

3apaua 17. 3Bectu hopmynu XV (XV)\/ XVZi X(y Vv XV Z) 10 KHO.

Po3p’sizanns. 1 nepuroi popmynu

% (X)_/)v XVZ= Xv(()_(v y)(Xv Z)):(Xv)_(v y)(Xv XV Z)z XvZ
Hust npyroi popmyin X(y v m)= x(y v xz)=x(yvx)yvz).
3agaua 18. Ilokasaru, wo: 1) gopmyra A-BvC e soriunnm Hacmigkom
dopmymu A-C , 2) popmyna BA e noriuanm nacinkom popmyn Bv C,AC .

Posp’sizamnsi. 1) TpeGa mokasatw, mo ¢opmyma AC =A-BvC e

TaBTOJIOTiEr0. BUKOHAEMO TEPETBOPEHHS
AC = ABvC = AC v ABvC =AvCvABvC =1.
2) Tokasxkewmo, mo dopmyina (BvC)AC = BA ¢ tasronoricto. CKOPHCTAEMOCH

METOJIOM B CYNPOTUBHOI'O, TOOTO MPUIYCTHUMO, IO IS IMIUIIKAIls XWOHA, 3BIIKH
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(BVC)AC =1, a BA=0. 3a o3nauennsM koH’1oHKIii orpumaemo B=0 i A=0,

ane ToAl (B Vv C)A(_: =0, mo cynepeunts IpUMYIEHHIO.
3amaua 19. 3HaiiTi Bci HacHiIku 3 mocwiiok X 1 X &Y
Po3B’s13aHHsA. 3aCTOCYEMO aITOPUTM 3HAXOKEHHS BC1X HACII/IKIB:
1. CkiamaeMo KOH IOHKIIIIO MOCHIIOK X A (X <> Y)
2. 3HaxXoauMO JIKH® KOH’FOHKIII1 MOCHUJIOK
XAXSY)=XAXVY)AXVvY)=(XVvYY)(XVvY)XVvY)=
=(XVvY)X vY)XvY)XvY)=(X vY)X VY)X VY)

3. ®opmymr X VvY, XvY, XvY, (XvY)XVY), (XVvY)XVY),

(X VvY)XVY), (XVvY)XVY)XVY) € BciMa MOXKIHBHME HACITiIKAMH 3
JIAHUX TIOCHJIOK.
3agaua 20. 3HaliaiTh HACHIAKHA 3 IMOCHIOK XY vZ, W, Y= (XvZ), mo

MicTATh Tinbky 3MiHHI X Ta Z .

Po3B’s13aHHsA. 32 aNnTOPUTMOM 3HAXOJUMO BC1 HACHIIKH 3 JaHUX MTOCHIIOK.

(XY vZXY(y = (X vZ))= (X vZ)Y vZYX VYV v X vZ)=

= ()sz VZX)?VY_VZXX vY vZ)()sz_vZ_XX vY_vZ_)

3 miei JIKH® orpumaemo 31 Hacmigok, ajie yMOBY 3aJ0BOJIBHSE JIMIIEC
KOH IOHKIIISI ~ mepmoi  Ta  Jpyroi  KOHCTHUTYEHT  OJWHUIN,  OCKUIBKHU
()?VY VZX)T\/Y_\/Z): XvZ.

3amaua 21. JloBectu, mo ¢opmyiia (pva)p—>rfa—>r)>r e Taronoriero
(mpaBusio  nmoBeneHHs — posrisgaHHsM — BumankiB).  CyTHicTh:  «JloBOAMTHCS

TBep/pKkeHHs: I . BuOuparorees Taki TBep/pkeHHs P i1, cepen sxux xoua 6 ojHe
BipHE 1 0OTHOYACHO BipHIi iMrutikarii P —> T 1 q —> T . Toxi I' BipHe».

Po3B’s13aHHsA. BukoHaeMo nepeTBOpeHHs

(pvagp-org—>r)>r=(pvalp—orfg—or)vr=pvgvp-orvg-orvr=
=pqv prvagrvr=pqrv pgryv parv paryv pgrv paryv paryv pqaryv paryv pqr=
= Ppqr v pgrv pgrv parv parv parv pgrv pgr
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Otpumanu JJJIH®, sixa MICTUTh BC1 MOKJIUMB1 KOHCTUTYEHTH OJIMHUIIL, OTHKE 1151
dbopmyna € TaBTOJIOTIEO.

3amgaua 22. JlaHo Teopemy: «SIKIIO B YOTUPHKYTHHKY BCi CTOPOHHU PiBHI (A4),
TO MOro J1aroHaji nepneHaAuKysapHi (B)». ChopMyntoBaTy BCi BUAM TEOPEM IS Li€i
TeopeMu. 3HANTH KiJTbKa HEOOXITHUX YMOB IS (A).

Po3B’si3anHs. J[ana Teopema mae Bup immuikamii A— B .

O6epHeHa Teopema: SIKIIO J1aroHajl YOTUPUKYTHHUKA MEPHEHAUKYIAPHI, TO B
IIbOMY YOTUPUKYTHHKY BCi cTOpoHH piBHI (B — A).

[IpotunexHa teopema: SKI0 B YOTUPUKYTHUKY X04a O 7Bl CTOPOHH HE PIBHI,
TO fforo jiaronani e neprnenuKynspHi» (A — B).

ObGepHeHa 110 TPOTWJIEKHOI:  SKIIO JlaroHajgl YOTUPUKYTHUKA  HE
NEPIEeHIUKYISIPHI, TO B IIbOMY YOTHUPUKYTHHKY Xoua O JBI CTOpPOHU HE PIBHI
(B> A).

HeoOximai ymoBu mist (4): 1) ymoBa (B), 2) miaroHalli TOYKOK TEPETHHY

TUISATHCS HABILI, 3) AiaroHani € 6iCeKTpucaMu BIAMOBITHUX KYTIB.
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3amavi 1J151 NPAKTUYHMX 3aHATH TA CAMOCTIHHOI podoTH 10 Temu 1

3agaua 1. Cnopoctutu popmynu:

a) AVvBvC-A-(BVC) B,

0) (Av B)-6v AvCVvBVA,

3agaua 2. Jloectu piBHocHibHICTE Gopmyr P = (Q = R)i P-Q=R.

3anaua 3. JloBecTH, 0 OPMYIH € TABTONOTIAMH:

a) PQ>R<PR=Q,

5) (P=QIP=Q)=Q,

») P=QR=Q)=(P=R),

n (P=QQ=R)=R=P),

n (P=QP=R)=(Q=R).

3anayva 4. [loOynysatu noainoM Xerankina OyneBux GyHkiii: a) XV YV Z

0) XYV YZV XZ, B) XYZV XyZV XYyZVXYyZ,

3apaua 5. Yu € taki GyHKIIT TIHIAHUMU:

a) F(xy,2)=(x=y)alyd 2),

6) 9(x.y.2)=((x=y)v z)x,

8) h(x,y,z)=(01010010 )7

3apaua 6. Jociizura 6ynesy bynkiio (X Y,2)=(X=Y)A(y=>X)< 7 ma
niHiitHicTs, TOGyTyBaBmM ii momiHOM OJKerankiHa MeTOIOM  piBHOCHIBHHX

MIEPETBOPEHb.

3agaua 7. JloBectu, mo koxu B J[JIH® OyneBoi QyHKIIi 3aMIHUTH CHMBOI
V' cumonom D | To otpumany dopmyity MoxkHA 3BecTH 0 momiHoMa JKeraskiHa.
[TobynyBaTn TaKUM crocoOoM MOJIIHOM Kerankina byHKIIT
f(x,y,z2)=(x=>y)r(y=>x) =z,
3apava 8. JlocmiguT HA MOHOTOHHICTH OyJIeBi (PYyHKITII:
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a) f(x,y,2)=xvy=xvy,

6) g(x,y,z)=xvy XAy,

g) h(x,y,z)=xyvyzvxe,

) q(x,y,2)=xyvxvXz.

3amaua 9. [Toxasary, wo kiac L&) OysneBux (QYHKIIINA HE 3aMKHYTHH.

3apaua 10. Bupa3utu Bci OCHOBHI onepallii uepe3 IMILTIKAIIIIO.

3agaua 11. Yu € NOBHUMH TaKi CUCTEMU OYyJIEBUX (YHKIIIN:
a) {0’1’/\’@}1 6) {1’:>’<:>}1 B) {l’/\’v}l?
3agaua 12. Yu € NOBHUMHU TaKi CUCTEMU OYJI€BUX (YHKIIIN:

a) (01101001 ),(10001101 ),(00011100 )} ,
6) {(01000100 ),(11111100 ),(10001000 )} >

3amaua 13. IlokasaTu, 1o cucreMa {Q(X = Y) \2 (y = Z), (X‘(XY)):> Z,XD Y}
OyneBux (YHKIIH HE € TOBHOI, JOTMOBHUTH ii JIO TMOBHOI CHCTEMHU 1 3HAWTHU BCI
0a3ucH 1€l TOBHOT CHCTEMH.

3amauya 14. J[OMOBHUTHU CUCTEMY {X S )7} 1o 6a3ucy.

3agauya 15. Pozramyiite Gopmynu B TaKOMY HOPSIKY, 00 3 KOXKHOT OpMyIH

BUILIMBAJIU BCl, 1[0 CTOSITH ITICJISA HET:

a) XvX, XAY, XAX, XY, XY,

6) XY, Xo>(X->Y), XY >X), XVvY, XAY.

X-vYyy .
3apaua 16. JloecTH, mo cxema —x  MIPKYBaHHi - IPaBHUIIbHA, & CXeMa

XY, X
——y  — HenpaBuIbHa.

3agaua 17. Yu € nacminkamu teopemu Iliharopa HacTymHi TBEpIKECHHS: a)
TPUKYTHHK 31 CTOpoHamu 3, 4, 5 — IpsIMOKYTHHIA; ) TPUKYTHUK 31 CTOpOHamH 3, 4, 6
— HE NPSIMOKYTHUH.

3apaua 18. CtyneHt po3B’si3yBaB 3anauy: «[locnigoBHicTh 3a1aHa GopMyI0i0

3arajibHOro 4ujieHa. JloBecTH, 1110 BOHA € apu(pMeTHYHOIO nporpeciero». BiH MipkyBaB
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TaK: «SIKI0 HmoCIinoBHICTh — apudMeTHUHa nporpecis, Tomi ap = (8p_1 +ap41)/2.

[lepeBipka mokaszana, IO AJIA 33JaHOI MOCIIOBHOCTI s PIBHICTb BUKOHYETHCH,.

OTxe, 11 MOCHIIOBHICTh € apu(METUYHOO ITporpecito». Yu BipHI LI MIPKyBaHHS?
3apauya 19. PosrinsiHemo teopeMy: «SIKIO YOTUPUKYTHUK ONHMCAHUN HAaBKOJO

KOJa, TO CyMH JOBXXHH HOTO MPOTUIIEAKHUX CTOPIH PiBHI». YU MOKHA HA OCHOBI LI€T

TEOPEMHU CTBEPAKYBATH, 110 B pOMO MOKHA BIIUCATU KOJIO?

3agaua 20. 3Haiigite Bci Hacmigku 3 mocuiaok: a) X —Y i Y_; 0) X =Y,
YVZiXYZ) XY iYoZ: ) (XAY)Z,YiZ,

3agaya 21. 3nHaiiiTe Hacugku 3 MocWIoK Xp Vv Xp, X1 — X3, Xy & Xy,
K1 MICTATB: @) TUIbKM 3MIHHI X7 1 X4, 0) TUlbkM 3MiHHI X5, X3 1 X,4.

(BkaziBka. IloOymyBatu TaONIMIIO ICTUHHOCTI BCIX MOCHJIOK; BIAMITHTH

HAa0OpU 3MIHHHX, KOJIU BCI MOCUJIKU OJHOYACHO ICTMHHI; OKPEMO CKJIACTH TaOJIHIlO

st 3MiHHMX X 1 X4, moctaBuBmM | A TUX HAOOpIB, SKi € mMigHabopaMu
BiIMIYeHHX Ha0OPiB, 1 0 A1st pemrtu HabOPiB; MePEerTH BiJ TaOIUIll 10 GOPMYIIH).
3apaua 22. JloBectH, mo Qopmyna (ﬁ—> p)—> P € TaBTOJNOTIEIO (TIPABUIIO

BuBONYy EBKITINA).

(p—>0a)@>r)(r—s)
p—s '

3agaya 23. OOrpyHTYBaTH NMPABUIIO BUBOIY
HaBectu npukiag MipKyBaHHS 32 IIUM MPABUIIOM.

3agaua 24. Yu € MipKyBaHHS IPABIIIBHAMU?

e SIKIO CTyJAEHT OTpUMaB 5, TO BiH po3B’s3aB 3amady. CTyIneHT ofepiKas 3.
OTxe, CTyIEeHT pO3B’s3aB 3a/1a4y.

e SIKIO 3aMIHUTH MIKPOCXEMY, TO TEJIEBI30p MpaIfOBaTUME 3a yYMOBH, IO
Hampyry yBiMKHEHO. Mikpocxemy 3aminwm. Hampyry He yBimMkaymn. OTxe
TEJIEBI30P HE MPAIIOBaTUME.

e S migy Ha JIekmiro abo 3anunrycs i BUIT 10 KaBH. S He miay Ha jiekiiro. OTxe,

s 3aJTUIIYCS 1 BUIT 1O KaBH.
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3amgaua 25. Jlano TeopeMy: «SIKIo TPUKYTHUK piBHOOeApeHmid (4), TO KyTH
npu #oro ocHoBi piBHI (B)». ChopMyaroBaTH BCi BUAH TEOPEM IS Ii€l TEOPEMH.
3HaWTH KUTbKa HEOOXITHUX YMOB JJIs (A4).

3apaua 26. J[ano TeopeMy: «B piBHUX TPUKYTHHKAaX. HABOPOTH PIBHUX KYTIB
nexarb piBHI cTopoHn». CPopMynntoBaTu 0OEpPHEHY TEOPEMY.

(Bkazieka. IlepedopmyitoBatu Teopemy y BUIIISIIL: «SIKIIO BA TPUKYTHUKU
piBHI (A), TO 3 pIBHOCTI ABOX KYTIB LHX TPUKYTHHUKIB (B) BHUIUIMBAE PIBHICTb
OPOTHIICKHUX N0 HUX CTOpiH». TOAl CHUMBOJIYHUN 3alUC TEOPEMH Ma€ BUIJIS]
A—> (B - C). [MTokaszatu, mo 1 (opMmyiaa piBHOCHIbHA (Gopmyti B — (A—) C)
a6o popmyimi AAB — C. Jlnst koxHOTrO 3 1MX BapiaHTiB chopMyItoBaTH 0OEpHEHY
TEOpEMY.

3agauya 27. Jlocniautu CTPYKTYypy TEOPEMH NpPO TPU MEPHEHIAUKYISApU Ta

chopmyroBaTi 0OOEpHEHY 10 Hel.
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Tema 2 UncjaeHHS BUCJI0OBJIIOBAHDL

2.1 lHonsitrs popmanbHOi cuctemu. Cucremu akciom. IlpaBuia BuBoay

binbuiicTe MaTeMaTUYHUX TeOpid OYyayIOTbCS aKCIOMAaTUYHUM METOJIOM 1
Ha3UBAIOThCA aKcioOMaTHYHUMU. B MaremaTuyHiii Teopii TBEPIKEHHS, IO
TOBOMSTHCS, HA3WBAIOTHCS meopemamu. BOHM BUBOAATHCA 3 ACSKUX (PIKCOBAHHMX
TBEP/UKCHb, 110 NpHUKWMalOThC 0e3 JOBEJACHb 1 HA3WUBAIOTBCA akciomamu Ii€l
MaTeMaTHUYHOI TeOpii.

Po3pi3HsitoTh 3MiCTOBHI Ta (opMaibHl akciomMaTu4Hi Teopii. JloBeneHHs
TEOpeM B HHX TEXK HA3MBAaIOTh 3MICTOBHMMH Ta (OPMaIbHUMHU BiIMOBIIHO.
BbinbuiicTe MaTeMaTUYHUX TEOPiil € 3MICTOBHUMHU (HAMPUKIIAJ, €BKJI10BA TEOMETPI,
BEKTOPHUI MPOCTIip, anredpaiuHi CTPYKTypH). B 3MICTOBHHX aKCIOMaTUYHUX TEOPIAX
MOKHAa KOPUCTYBAaTUCh 3BUYAMHUMHU MIPKYBaHHAMH 1 BCIMa JIOTIYHUMHU 3aKOHAMHU,
TOOTO MpaBMIIA JIOTTYHOTO BUBOY HE (DIKCYIOThCSI.

AxcioMaThyHa TEOpis JIOTIKM BHCIIOBIIIOBaHb HA3UBAETHCS YHCICHHAM
BUCJIOBJIIOBaHb, BOHA € MpUKIagoM (opmanbHOi Teopii. Bci akciomu Ta Teopemu €
TaBTOJOTisIMU. KpiM akcioM BKa3yrOTh IIe TIpaBUja BUBOY 1 MPABUJIO ITiJICTAHOBKH.
[Ipouiec moBeAeHHS B YMCIEHHI BUCIOBIIOBAHb 3BOJMTHCS 1O MEBHUX MEXaHIUHHUX
N Hag GopMysIaMH IO TOYHO BU3HAYEHUM TPaBUIIaM.

HaiiOGunpin BaXIMBUMHU JJIsi MaTEMaTHUKHA € TOTOXKHO ICTHHHI ¢dopMynu abo
TaBTOJIOT1i. 3HAXOMKEHHS TaBTOJIOT1M € OCHOBHOIO 3a1a4€l0 JIOT1IKM BHUCJIOBIIOBAHb, a
OT)KE, 1 YHCJICHHS BHCJIOBIIIOBaHb, OCKUIBKM TaBTOJIOTIi BHpPaXalOTh 3aKOHH
JIOT1YHOTO MUCIICHHSI.

IIpaBuiao mincranoBku. Hexaii ¢dopmyna @ e TtaBromoriero, 4 - ogHa 3 ii
MPOIIO3UIIIOHATTFHUX 3MIHHMX 1 B — Oyne-ska ¢opmyma. Tomi dopmyrna, sika

oTpuMaHa 3 @ 3aMiHOIO B Hill BCIX BXOJKEHb A Ha B, TeX € TaBTojorieto. Pesynprar

MIJICTAHOBKU B 3amicTh 4 y hopmyii @ 3pydHO Mo3Ha4aTH CUMBOJIOM [1 %(@).
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[IpaBuiio miCTaHOBKU JO3BOJISIE OJHY 1 Ty caMy akCiOMY 3amucaTé O0e3Niudio
crnocobamMu, TOMY aKCIOMHM 3py4Hillle Ha3UBaTU cxemamu akciom. ICHye Kijabka
aKCIOMAaTUYHUX TEOPii JIOT1KA BUCIIOBIIOBaHb. PO3risiHEMO akciOMaTHYHY TEOPIIo,
mo OyayeTbcs Ha akciomMax (B 4YHCJIEHHI BHUCJIOBIIOBAaHb 3aMICTb CHMBOJY =
BUKOPHCTOBYIOTH SIK ITPABHJIO CUMBOJ —>)

A A (B—A);

A (A>(B—C)—>(A—>B)>(A>C));

Ay (B—>A)—> (B —>A)->B).

A—>B,A
[IpaBuiio BuBony - modus ponens (MII): 225 A

2.2. llonsitTs BUBOAY. BuBenenns i3 rimore3. Teopema nexykuii

Osnavennst 2.1 Busooom (abo popmanrvhum 0o6edenHsAM) HABUBAETHCA
CKIHYCHHA TIOCHIIOBHICTh (opMys, KOXKeH eleMeHT skoi € abo akcioma, abo
oTpuMaHui 3 momepenHix (opmyn 3a npaBuiom MIL. ®opmyna Ha3UBaEThCS
BUBIIHOIO, SIKIIIO BOHA 3YyCTpIiYaeThcs B JAesikoMy BuBOHI. [lo3HaueHHs |-A
BUKOPHUCTOBYIOTH, 11100 CKazaTH, 110 (hopMyia A € BUBITHOIO.

3ayBaxkenHs. [lociinoBHicTh 3 ofHi€ei Gopmynu A—)(A—) A) € BHUBOJIOM,
OCKUIBKH 11 (hOpMyJia OTpUMaHa 3 akCioMHu A1, A, HalpUKIaa, TOCHTIIOBHICTh 3 JBOX

dbopmyn A— B, A—)(A—) A) HE € BHMBOJIOM, OCKUIbKHM mepmia 3 (opMmysn He

3aJI0BOJIbHSIE O3HAYCHHIO.
OdopmiieHHs BUBOAY (POPMYNIHM YacTO 3aMHUCYIOTh y BUTIIAI MOCTIAOBHOCTI
KPOKIiB, 3aITUCAHUX OJIUH T1/1 OJHUM, JTOMTOBHEHUX KOPOTKUMH TTOSICHCHHSIMH.

Teopema 2.1 ®opmyna A — A e BuBigHOMO (200 |—A — A).
Hosenenns. 1) TIE (A ): A—(A— A)— A),

2) TE2AA(A2): (A (A= A) > A) > (A— (A A) > (A— A),

3) MITuas 1)1 2): (A—(A— A)—(A— A)),
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A TE(A): A (A A),

S)YMIT gna 3)14): A—>A.

Hacainox. ®opmyna (A—> B)—) (A—> B) € BUBIJHOIO.

[ToHATTS BHBOJY 3 TiNOTE3 € PO3LIMPEHHSM MOHATTA BUBOAY 1 CHIBMNAJAE 3
HUM, SIKIIIO MHOKHHA TilOTE3 € MOPOKHBOIO.

Osnavenns 2.2 Hexait ' — nesdxa ckiHueHHa MHOXHUHaA (opmyn (TIIOTE3)
YUCJICHHSI BHUCJIOBJIIOBAaHb, SIKa MOXE OyTH 1 MOPOXKHBOK. Busodom dopmynu B 3
rinote3 I Ha3UBAETHCS MOCIIIOBHICTE POopMyJI, B siKiil KoxkHa opmyiia abo akcioma,
abo mnamexute [, abo orpumyerhcsi 3a mpaBmwiom MII 3 momepemnix Qopmyi.

Ilo3nauarots I |—B.

BaacrtuBocTi BUBOY 13 TiMOTE3.

1) sikmo I |—B, to I',4 |—B,

2) sxmo I,4,C |—B, oI, C, A4 |—B,

3) sixmio I',4 |—B 1T |—A, oI |—B,

4) sixmo I’ |—Al~ st koskHoro 1=1,...,n 1 Aq,..., A, |—B, oI |—B,
S)yskmoT |} A—B, 10T, 4}5.

Teopema 2.2 ®opmyna (§ — K)—) (A— B) e BuBizHOIO.

Jloeaenns Bynemo noBoxuTy, mo B BuBoauTECs 3 B — A i A.
1) A —rinore3a,

2) akcioma Al: A— (§ - A),

3)MII s 1)i2): B> A,

4) B — A - rinotesa,

5) akcioma A3: (§ — K)—) ((E — A)—) B),

6) MIT 15 4) i 5): (B > A)—> B,

7) MII nns 3) 1 6): B.
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3ayBamennsi. Llg ¢opmyna HazuBaeTbCcs 3aKOHOM KOHTpamo3uuii. llei
JIOTIYHUI 3aKOH € OOIPYHTYBaHHSM METOJY JOBEACHHS Bl CYNPOTHUBHOTO, SIKHIi

IIMPOKO BUKOPUCTOBYETHCS MPHU MOOYAOB1 3MICTOBHUX aKCIOMAaTUYHUX TEOPIil.

Teopema 2.3 ®opmyna A —)(A—) B) € BUBIIHOIO.

JoBeneHHs. 1) Hﬁ:g (A):A— (§ — K),

2) popmyna 3 Teopemu 2.2, mo3HauUMO ii By,

3) H/Eif’BA(A1)3 B, > (A—>By),

4) MIT ans 3)i2): A — By,

5) Hi’E?RA_’B(AZ): (K — Bl)—> ((K — (§ — K))—)(K —>(A> B)))
6) MIT s 5) i 4): (A—(B > A))—(A—>(A—>B)),

7) MII g5 6) i 1): A—(A—B).

Teopema 2.4 Slxmo T'={A}, To A~(B — A) s 6yzp-sixoi dopmysu B.
HNosenennsn. 1) A1: A— (B — A),

2) A — rinore3a,

Ml ga 1)i2): B—> A

Teopema 2.5 (meaykmii) A,Aj,..,A,,B FC Toni i nume Tomi, xomm

AL AL A B C.

3ayBaxkenHs. Teopemy aeaykiii iHOAI GOPMYITIOIOTH Y OUIBIN JTAKOHIYHOMY
Buraani: «I',B |-C toml 1 jnuire tomi, komu I |—B — C», BBaxaruu, mo (popmMynu
AL A, A, 3 ToniepeHbOTO (HOPMYITIOBAHHS YTBOPIOIOTH CHCTEMY TIIOTE3.

Tepema 2.6 Sxmio 3 F BuBomuthcs A i3 F BuBOaMTHCS K, 10 F - BuUBIIHA
dbopmyna.

Jlosenennsi. 1) FF — A 3a Teopemoro aemyxii,

2) akcioma A3: (IE - Z\)—)((IE — A)—) F),

3)MI s 1)i2): (F—>A)>F,

4) |—|E — A 3a TEOPEMOIO IETYKITii,
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S)MII nnsx3)i4): F.

Teopema 2.7 (mpaBmwio cumiorizmy) Sxmo I'= {A —>B,B—> C}, TO
rkA—C.

JloBeneHHs. 3a TEOPEMOIO TEeYKITii JIOCTaTHBO JIOBECTHU
{A—>B,B—>C,Al-C.

1) A — rinore3a,

2) A— B -rinore3a,

3) MII onst 1) 12): B,

4) B — C -rinore3a,

5) MII nns 3) 14): C.

Teopema 2.8 |—K —>A

JoBenennsi bynemo nosoautu A |—A

1) Hﬁ:BA(A:g): (ﬂ - K)—) (A>A)>A),

2) A - rimoresa,

3) K‘—(ﬂ — K) - 10BejIeHO BHILE, 0TKe A —> A - BuBiHa dopmymna,

4) MIT aos 1)1 3): (A > A)—> A,

5) A — A - BuBinHa,

6) MII nnst 4) 15): A — BuBinHA 3 A

Teopema 2.9 F A — A.

JloBeneHnHs.
1) HBA(A3):(f - K) —>((f — A) — Kj

2) A — A - 10oBeIeHO B MTONEPEAHIN Teopem,
3) MIT st 1) i 2): [K N A)—)K,

4) Hé(Aﬂ:A—)(f—)A}

5) Teopema 2.7 nyst 3) 1 4): A - BUBI/IHA 3 A.
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Oszuauenns 2.3 Ivmmikanito A — B 6yaeMo Ha3HBaTH AU3’ IOHKIIE0 GOpMym

A ta B i nosnauatu Av B. 3anepeuenns A — B HaseeMo koH’roHKuicio AA B
dbopmyn 4 ta B. dopmyny (A—) B)/\(B—)A) Ha3BeMO ekBiBajieHIli€l0 A <> B
dopmyn 4 Ta B.

3ayBa:keHHsi. KOpeKTHICTb HaBEJACHOTO O3HAUEHHS BUIUIMBAE 3 TOTO, IO

paHiiie OyJa IoBe/IeHa pIBHOCWIBHICTh HaBeJeHUX nap ¢popmyi, ToOTO, 10
A—>B=AvB;
A—>B=AAB;
(A->B)A(B>A)=A-B.
Teopema 2.10 ®opmyna Av A € BuBiTHOIO.
JloBeeHHsl. 3a monepedHiM o3HaueHHAM Qopmynra Av A e dopmynowo
A — A . 1s dpopMmyna € BUBiIHO, 60 paHime 6yio qoBeaeHo, mo dopmyaa A — A

€ BUBIJIHOIO.

2.3 UYuciaeHHss BHUCJIOBIIOBaHbL 1 OyJjeBi ¢ynkuii. Hecymepeunictb i

NMOBHOTA YUCJICHHSA BUCJTOBJIIOBAHb

Posrnsinyra gopmanibHa akciomMaTH4YHA TEOPis — YHCIICHHS BHUCIIOBIIIOBaHb —
BIJIMIOBIZIa€ 3MICTOBHIN Teopii, Ky MU BUIIE HA3WUBaJIM JIOTIKOIO BUCIIOBIIOBaHb. B
3B’SI3KYy 3 IIMM BUHUKA€ MUTAHHS TMOBHOTH Ta HECYMEPEYHOCTI Ii€1 aKClOMaTHUYHO1
teopii. Koxxny dhopMmysny 4ucieHHs BUCIOBIIOBAHb MOXKHA PO3TIISAATH SIK (hopmyy
JIOT1KHM BUCJIOBIIOBAaHb.

[Tin MOBHOTOIO YHWCIICHHS BHCIOBIIOBAHb PO3YMIIOTH MOXIIHMBICTH BHBOIY B
Hii Oyab-AKOi TaBTOJNOTIi 3 JIOTIKM BHCIIOBIIIOBaHb. 3 IHIIONO OOKYy, aKCiOMH
YHCJICHHS BUCJIOBIIFOBAHb € TABTOJIOTISIMU JIOTIKM BHCIIOBIIOBAaHb 1 Oy/b-sKa BUBIIHA
dbopMyna B YMCIICHHI BUCIOBIIOBAHb € TABTOJIOTIEIO JIOTIKHA BUCIOBIIOBAHD.

PosrnssHemo  iHmmii  cnoci®  OOrpyHTYBaHHSI ~ MOBHOTHM  YHUCJIEHHS

BUCJIOBIIIOBaHb. DOpMysIM YHMCIEHHS BUCJIOBIIOBaHb peEali3ylOTh OyleBl (PYHKIIII.
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TaBTosorii peanizyroTh OyneBl (PyHKIi, piBHI KOHCTaHTI 1. 3TigHO 3 TEOPEMOIO
Ilocta cuctema OyneBux (YHKIINA (3amepedyeHHs, IMIUTIKaIlisl) € TMOBHOI, 3BIAKH
BUILIMBAE, 10 A1 Oyap-sKoi OyneBoi (yHKuUIi 3HaiaeTscs (opmysa YUCICHHS
BHCJIOBJIIOBaHb, 1110 peati3ye 110 0yneBy GyHKIIiO.

Jlema. Axciomu A, Ay, Az € TaBTOJIOrISIMHU.

JloBecT MOXHa, MOOYAYBaBIIM TaOJMIl ICTUHHOCTI OyneBUX (DYHKIIIHA, 110
peai3yroTh 11l aKC1I0MU. 3 JIeMH BUILJIUBAE

Teopema 2.11 B yucieHH1 BUCIOBIIIOBaHb BUBIIHUMHU € JIUIIE TABTOJIOTII.

JiiicHo, KoXHa GopMya y BUBOJI1 € a00 akcioMolo (TOOTO TaBTONOrI€l0), ab0
oTpumaHa 1o npasuity MII 3 TaBTOJIOT1#, OTXKE TEX € TABTOJIOTIETO.

Osnauenns 2.4 dopmanbHa TEOpiss HA3UBAETHCS CYNEPeUnUBor0, SIKII0 B Hil
0JIHOYACHO € BHBOaHM dopmyn 4 i A.

Teopema 2.12 YuciieHHs! BUCIIOBIIIOBAHb HECYTIEPEUIIUBE.

JoBenenns. [IpumycTumo, 1110 YKUCIEHHS BUCIOBIIOBAHb CyNEpedsIuBe, TOOTO
y HbOMY icHye ojHOUacHO jBa BuBoaM A i A. ToJi 3a TEOPEMOIO 1PO MOBHOTY A i

A — raBromorii. OTpuMyeMO MpOTHUPIUYs 3 O3HAYEHHSM TaBToNorii. Teopema

JIOBECHA.

IuTaHHs A1 CAMOKOHTPOJII0
o axoeo muny ¢popmyn 6i0HOCAMbCA AKCIOMU YUCTIEHHS BUCTOBTIOBAHb !
Axuti 6uenso mae npasuno modus ponens ?

B womy cymuicmo npasuna niocmanosku?

A Wb

AK 6 YucleHHi BUCNOBTI08AHb BUHAUAIOMbCA OU3 TOHKYIA, KOH TOHKYIA,
eKksisanenyis (yepes imniikayiio)?

Ha3zsimo 61acmusocmi 6usooy i3z cinomes.

Axuil uensnd mae 3aK0H KOHMpano3uyii?

Hasgeodimb npuxnao 3acmocysanHs npasuia Cuio2ismy.

© N o o

AHxa meopis Ha3uBaemMuvCsl Cynpeiunugon?
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Ipuxkiaaau po3B’A3yBaHHS 327124 /10 TeEMH 2

Bagaya 1. [Ing 3agaHoro BHBOAY 3 Timore3 CGHOPMYIIOBATH IMOSCHEHHS
KOKHOTO KPOKY:

1) A>(B—>C),

2) (A->(B—>C)->(A->B)>(A>C)),

3) (A>B)—>(A>C),

4) A—B,

5 A—>C.

Po3B’si3anns. 1) — rinotesa, 2) - akcioma A, 3) - MIT s 1)1 2), 4) —
rinotesa, 5) - MII nis 3) 1 4).

3amaua 2. Ilocnimosuicte A—>B, B>C, A-(B—>A), A, B> A ¢
BUBOJOM ()OPMYJIH B — A 3 TiloTe3: a) {A}, 6) {(AA—B},B) {AA—>B,B—>C},
r) {A, A—->BB—->CB— A}. [Toka3zaTu, 110 KOKHA BiIOBIIb MpaBUbHA 1 BKA3aTH,
AK1 BJACTHBOCT1 BUBOJY 3 T1IIOTE€3 BUKOPUCTAHO 1 IK MOKHA CKOPOTUTH BUBI/I.

3amaua 3. JloBectH, 110 Gopmyria (E — /Z\)—>(A—> B) BuBinHa B umcieHHi
BUCJIOBJTIIOBaHb (ITPaBUJIO KOHTPAITO3HIIiT).

Po3B’si3anHs. ByneMo 1oBoauTH, 110 (§ N K}—(A —B).

1) (B > A) - rinoresa,

2) (B—>A)—>(B > A)—>B) - akcioma A3,

3) MIT s 1)1 2): (B > A)>B,

4) 1 (A): A (B > A),

5) mpasuno cunorizmy aus 4)i3): A— B

BHCHOBOK BHILUTHBAE 3 TEOPEMU IEAYKITIi.

3agaua 4. JloBectu, mo Qopmya (A—> B)—>(§ — z\) BUBiJIHA B YHWCIIEHHI

BUCJIOBJIIOBAHb.
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Po3p’si3anHs. Tak camo 3a Teopemoro AeAyKiii MoxkeMo B3stH A — B 3a
rinoTesy.

1) A— B - rimote3a,
2) K — A - 10BEJE€HO B JEKIIIIX,
3) npasmio cutorismy wis 2)i1): A > B.

4) B — B - 10BEICHO B JICKIIsX,

5) mpasmio cuorismy st 3) i 4): A — B ,

6) (K - E)—)(g - Z\) - 3 IIONEPEIHBO]I 3a7aul MIJCTAHOBKOO A samicts B i
B samicTh A,

7) MII aiis 5) i 6): (§ - Z\)

3agava 5. Jlosectun, mo ¢opmyra A—> (§ - M) BUBIJIHA B YHCJICHHI
BHUCJIOBJTIOBaHb.

Po3B’sizanHst. JIoBeIEMO CIOYATKY {A — B, A}{— B.

1) A -rinore3a,

2) A— B - rinore3a,

M s 1)i2): B.

Temnep 3acTocyeMo /IBiui TeopeMy JeayKIlii, oTpumaemo |—A — (A—-B)—>B).

3a nomepeHLOI0 TeOPEMOKoO BHBiIHOW € hopmyna ((A— B)—B)— (§ —>A-> B). 3a

TIPABUIIOM CHJIOTi3MY ISl IBOX OCTAHHIX (hOpMyIt OTpuMaeMo |-A — (B_ - m),
110 1 Tpeba OyJIo JOBECTH.

3amaua 6. Jlosectn, mo ¢opmyma (A—B)— ((K —> B)—) B) BHUBiHA B
YHCJICHHI BUCIIOBIIIOBAHb.

Po3B’si3aHHs. byneMo qoBoauTH, 1Mo {A —B,A— B}(— B.

1) A— B -rinoresa,

2) A —B -rinotesa,

3) (A>B)—> (§ - K) - JIOBEJICHO B IOIIEpE/IHIN 3a1a4i,
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4) MM o 1)i3): B> A,

5) mpasuio cunorismy s 4) i2): B - B,

6) HE(Ag): (§ — §)—> ((§ — B)—) B),

7) B - B - 6y110 10BEICHO B KX,

8) MII nnsa 7) 16): (§ — B)—) B,

9) MII nns 5) 1 8): B.

SIKIIo JBivi 3aCTOCYBaTH TEOPEMY MEAYKIli, TO OTPHMAEMO BHCHOBOK, IIIO

dopmyna (A—B)— ((Z\ — B)—) B) € BUBIJHOIO.
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3amavi 1J1s1 NPAKTUYHMX 3aAHATH TA CAMOCTIHHOI pO00TH 10 TeMH 2

3agaua 1. Kopucrywouuch TeopeMoro neaykuii, noOy1yBaTH BUBOJAU TaKUX

dbopmy:
1) (A>B)—>B,

2) (A—) B)—)(A—) A),

3) A>(B—>(C—C)),

4) A—>((A—>B)—>B),

5) A—>(A—B),

6) (A—>B)—>((C—A)>(C—B)),

7) (A>(B—>C)—>(A>B>C),

8) (A->B)>A)>A.

3apaua 2. Kopucryrwounuchk TeopeMoro AeAyKIlii, moOyayBaTH BUBII (HOPMYIIH
A — C 3 MHOXXMHH TiltoTe3 {A —»(B—> C), B} .

3apaua 3. [Ilokaszatu, mo QopMylau € TaBTOJOTIIMU B YHCJICHHI

1) AAB— A,

2) (A<>B)«<> (B A),

3) (A<>B)«>(A > B),

4) (A< B)A(B«<>C))«>(AC),
5) (A< B)AC)«<>(AA(B«C)).

(BkaziBka. CkopucTaTich 0O3HaA4CHHSIM 2.3).
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Tema 3 Jlorika npeaukaris

3.1 Housarra npeauxkary. Cnocodu 3aganHs. O0gacTh BHU3HAYEHHS Ta

o0J1acTh iICTUHHOCTI npeaukaTa. Tunu npeaukaris

Jlorika BHCJIOBIIIOBaHb JO3BOJISIE PO3B’S3aTH YHUCJICHHI 3ajayi, MOB’s3aHl 3
MUCJICHHSAM 1 JIOCHI/DKEHHSM TPaBUIBLHOCTI MHCICHHS, OCOOJMBO B paMKax
NPUPOJTHHYO-MATCMAaTUYHUX HAyK. AJie HEBaXXKO HABECTH MPHUKIAAH, KOJIHU
IHCTPYMEHTIB JIOTIKM BHWCJIOBIIIOBaHb BHSBIISIETBCS HEIOCTaTHHO. HaBiTh B
MIKUTBHOMY KYpCl MaTeMaTUKH € 6arato MpuKIIaiB Mo1i0HOTo poay:

«SIkmo 4mucIo 1mine, To BOHO paljioHaJibHe. JlaHe 4uciio Iijie. 3HAYMTh, BOHO
palioHaJbHE»

«bynap-sike 1iIe 4yucio € pamioHadbHUM. JlaHe 4ymcio 1iie. 3HAYUTh, BOHO
partioHaJIbHeY.

Hamnpuximan, Mu XxoueMo 3’sCyBaTH MPaBHIBHICTh TaKOT0 MipKyBaHHA: «IIpsmi
a ta B mapanenbHl. [Ipsmi B Ta ¢ mapanensHi. OTXe, IpsAMi a Ta ¢ THapayielbHI».
MaeMo TpH BHCIOBIIIOBaHHS, sIKI MoOxeMo mo3Hauutd A4, B, C. B morimi
BUCJIOBJIIOBaHb 11€ MIpKYBaHHS 3anmuieTbes Gpopmynoo AB = C 1 HOro iCTUHHICTb
BUITMBaIA O 3 TaBTOJOTIYHOCTI I1i€i popmymu, 1o oueBUAHO HE Mae mici. OTxe,
MH 3HAa€EMO, IO HaBEJICHE MIPKYBaHHS ICTHHHE, aJleé JIOBECTH II¢ 3ac00aMM JIOTIKH
BHCIIOBIIIOBaHb HE MOXKEMO. AHaI3 MIpKyBaHb IOAIOHOTO POJY NPHBOIAUTH 0
HEOOXITHOCTI PO3IIUPEHHS JIOTIKM BUCIIOBIIOBAHb 1 TAKUM PO3IIMPEHHSAM € JIOTIKa
MIPEINKATIB.

O3navenHs 3.1 TBepIKeHHS, SKE 3aJCKUTh B N 3MIHHUX Xi,X5,...X, 1
MIEPETBOPIOETHCS Y BHUCJIOBIIOBAHHSA B pE3yJbTaTi 3aMiHW BCiX 3MIHHHX iX

3HAYEHHSMH 3 AKX MHOXUH M1, M, ,...,M BinnoBigHO, HA3UBAETHCS N—MiCHUM
npeduxamom,  3agjaHuM  Ha  MHOX#mHaX M, M,,...,M,. Tlo3Hauaerbcs
P(X1 , Xo e Xy ), 3MIHHI  X;,X,,...,X,, Ha3HBalOTh npeomemnumu. IliIMHOXKUHA
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MHOXKUHU M xM, x..x M, Ha #Kii NOpeguKaT NEPETBOPIOETbCS B ICTUHHE
BUCJIOBIIIOBAHHS, HA3UBAETbCA 001ACMIO ICMUHHOCMI npeduxama 1 TO03HA4a€ThCs
1(P).

3ayBaskeHHs. Skmo B o3HaueHHl npenukara My =M, =..=M, =M, 10
TOBOPSATH, 110 N—MICHUI NpeauKar 3aaHuil Ha MHOXKUHI M.

3 mpeaukatamMu 3yCTpIUaroThbes e B cepeadiil mkomi. Koxue anreOpaiune
piBHAHHS a00 HEPIBHICTh € MNPEIUKATOM. 3aBJaHHS pO3B’A3aTH PIBHSIHHSA a0o
HEPIBHICTH € MO CYT1 3aBJJaHHSAM 3HANUTH 00JaCTh ICTUHHOCTI MPEANKATA.

Mpuxnan 3.1

1) M =R, P(X) "' X< 5" — ogHOMICHUH MpenuKaT Ha MHOKHUHI JIHCHUX YUCEIL.
P(1):"1<5"' — ictumme BucnoBmosannsa, P(7):"7 <5' xuGHe BHCIOBTIOBAHHS.
OO6nacTio ICTUHHOCTI IPEeINKaTa € MHOKUHA [ (P(X)) = {X eR:xe (—oo;5)}.

2) M; =M, =R, P(x,y):"y=sinX' — nBoMmicHu# NpeaUKaT HA MHOXHHi

. i ) 11
MIACHUX 4YHCEIL. P(O ,0): "O=sIin0' — icTMHHE BHUCIJIOBJIIOBAaHHS, P(— ’E :
n 1 H n * b

5 =sin E — XuOHe BUCIOBIOBaHHSA. O0JacTIO ICTUHHOCTI MpeAUKaTa € MHOKHHA

I(P(x,y)={(x,y): y =sin x}.

3) M{=M, =N, P(x,y):"xEy" — JIBOMICHMH TpeauKaT Ha MHOXKHHI
HaTypanbHuX umcen. P(21):"2:1' — icrmmme BucnoBmosamms, P(23):"2:3' —
XHUOHE BUCIOBIIOBAHHS.

4) P(X, Y, Z) X+ y+2z=1" — TpumicHUl IpeUKaT.

VYBara! 3 o3HaueHHs N—MICTHOTO TpPEIUKaTy Ha MHOXHWHI M 1 HaBEeIEHUX
MPUKIIAJIB BHUILIMBAE HACTYIMHUH IIIKAaBHH BHCHOBOK: KOXHHM TIPEIMKAT 3a/1a€

dyrkmito P3 M" B MuOXHHY B = {0,1}. Tomy iHOAI MpenUKaT HA3UBAIOTH JIOTTYHOIO

byHKITIETO.
3ayBa:keHnHs. Skio 3adikcyBaTu OJHY 31 3MIHHUX B N—MICTHOMY MpEIUKATI,

TO OJEPKUMO (n —1)—MiCTHI/H71 npeaukar. B yacTMHHOMY BUNAJKY, 3 OJHOMICHOIO
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npeauKaTa oTpuMaeMo BUCIOBIOBaHH: (0-MiCHUI npeaukar).

Hpuxnan 3.2 P(X,y):" X< y' — nBomicHuit npeaukar. [lokmagemo Yy =95,
toni P(x5)=P(x):" X <5" — onHOMiCHWMIi IpeaHKaT.

Osnavennss 3.2 SIKIIO MHOXXHHA ICTUHHOCTI MpeAMKaTy CIHiBHaAae 3 HOro
00JIacTI0 BU3HAYEHOCTI, TO BIH HA3UBAETHCSI momodcHo icmunHum. Ilpegukar 3
MOPOKHBOIO O0JIACTIO ICTUHHOCTI HA3UBAETHCS MOMONCHO XUOHUM.

Osnavenns 3.3 J[Ba mnpeauwkaru, 3a7aHl Ha OJHIM 1 TIA Ke MHOXKHUHI,
HA3UBAIOTHCS PIGHOCUNbHUMU, KO TIPU OyAb-IKOMY HA0Op1 3HAYEHb 3MIHHUX BOHHU
OpUIMAarOTh OJTHAKOB1 3HAYEHHS ICTUHHOCTI.

Hpuxkaax 3.3 Ilpenukatu X =1 1 X+ Y — Yy =1 piBHOCUJIbHI, OCKUIbKU IPHU
x=1 BOHU ICTHHHI, IpU OYJb-KOMY IHIIOMY JIHCHOMY 3HAa4€HHI X BOHM OOHW]Ba
XHOHI.

IIpenuxat ‘X‘ > 0 € TOTOXHO ICTUHHUM Ha MHOXHHI JIHCHUX YHCEIL.

[Mpeaukat SIN X =10 € TOTOKHO XUOHUM Ha MHOKHHI JIHCHUX YHCEI.

3ayBaskeHHsl. BiIHOIIEHHS pIBHOCWIBHOCTI NPEAUKATIB € BIJHOIICHHSIM
exkBiBajieHTHOCTI. Lleli (akT € mgyke KOPHUCHHM 1 IIUPOKO BHKOPHCTOBYETHCS.
Hamnpukmnan, npu po3B’s3aHHI piBHSIHB a00 HEPIBHOCTEH (SIKI € IpeauKaTamu) Iie
J03BOJISIE TICPEXOJUTH BiJ OJHOTO 3 HHUX JI0 PIBHOCHJIBHOTO HOMYy. MU Ha3uBaeM

TaKWi TIepexia piBHOCHILHUM IEPETBOPESHHSIM.

3.2 Onepauii Hag npegukaramu. Kantopu. KBantudikanis npeaukara.

DopMyJIH JIOTiKM NPeIUKATIB

Tak sk 3HA4YCHHS TPEAWKATIB € BUCJIOBIIOBAHHSMHU, TO HaJl HUMH MOKHA
BUKOHYBATH Ti K JIOTIYHI Omepairii, o i Ha/J BUCIOBIIOBaHHAMH. Hampukiaz, sKmio
P(x) ta Q(x) — onsomici mpemukaty, To P(X)v Q(X) — mus'omkuis, P(x)A Q(x) —
KOH IOHKIIISI [HMX TpeauKaTiB, a Pix) — 3amepedyeHHs IpeauKaTa P(X). 3a

JIOTIOMOTOI0 JIOTIYHUX OMepaliii 3 NpOCTUX NPEAUKATIB YTBOPIOIOTHCS CKJIAJHI
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MpPEeIUKATH.
Hpukaan 3.4

1) 3anepeuennsm mpenukata P(X):" X <5', 3a7aHOr0 Ha MHOKHHI JifCHEMX

YHCell, € IPEANKAT W X=5".

2) Kow’tomkmiero mpemmkatiB P(x):" x<3' i Q(x):"x:2', samammx Ha
muoxuai N, € npeaukar P(X)AQ(X)' X <3AX:2".

JloriunuMm omeparissiM Haja TOpeAUKaTaMd BIAMOBIIAIOTH OMepailii  Haj
MHOKMHAMH, 1110 € iXHIMU obOsacTsaMu icTUHHOCTI. Hanpukian, 061acTh iCTUHHOCTI
KOH IOHKIIIT IPEeIMKaTIB JOPIBHIOE EPETHHY 00JIacTel ICTUHHOCTI UX MPEIUKATIB.
Y  nomepenHboMy — mpukiagl  Maemo [/ (P(X) A Q(X)) =/ (P(X)) N7 (Q(X)) =
={12}N{xe N|x:i2}=1{2}.

Kpim 3a3HaueHuX JOTIYHUX Omepallid HaJ MpeauKaTaMu, BUKOPHUCTOBYETHCS
I1e orepallis TPUIMHCYBaHHS KBAaHTOPIB 10 MpeANKaTa, AKy Ha3UBaIOTh 3B'SI3yBaHHIM
3MiHHUX 200 kBaHTHIiKaIier0. HaifuacTinie BUKOPUCTOBYIOTh KBAHTOPH JIBOX BU/IIB:
KBAHTOP 3arajibHOCTI (IMO3HAYAETHCS CUMBOJIOM V. UHTA€TbCA <«JIsl BCIX...», A
KOKHOTO...», «II OyAb-SIKOTO...» ab0 «KOXHHH...», «OyIb-gKHUH...»), KBAHTOP
icHyBaHHS  (TIO3HAYa€TbCcsl  CUMBOJIOM 1.  YWTaerbcs:  «iCHYeE...»  abo
«BHANAETHCS. .. »).

3ayBaxkenHs. Omepamiga kBaHTH}IKAIli € y3araJbHEHHAM  ONEpaIlii
KOH'IOHKIIi Ta Ju3’IOHKIII BHUCIOBIIOBaHb HAa BHIIAJOK HECKIHYEHHOIO 4YHCIa

BUCIOBIIOBaHb. [logcHuMo 11e moxmanmmime. Hexail wa mHOXkmMHI M 3amanwmii

npenukar  P(x). Skmo M ={x;,X,,...X,} Ta P(x,)=1P(x,)=1,.,P(x,)=1, t0

/n\ P(Xi ):1, mo MoxHa 3amucati y Burasiai (VX) P(X). Takum unmHOM, y BHMajgKy
i=1

CKIHYCHHOT MHOXXHHHM KBAHTOP 3araJlbHOCTI O3HA4Ya€ KOH FOHKINIO ICTHHHHX

0
BHCIIOBIIOBaHE. [IpupoHo BBaxaTu, mo A P(X;)=1, sxmo i timeku sxmo P(x;)=1
i=1

IpH KOXHOMY | Ta BHUKOPHCTOBYBATH 3aIlHC (‘v’x) P(X) TaKOX 1 Yy BHUNAJKY

HECKIHYeHHOI MHOXKMHH M . ToOTO i NOBUIBHOI MHOKMHHU, Ha SIKIM 3aJaHUM
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npenukat P(x), mae micite piBricts (VX) P(X)=AP(X;). Ananoriusa pisHicTs mms
1

KBaHTOpa ICHYBaHHS, 3aJaHOr0 Ha JOBUIBHIA MHOXHWHI (CKIHYEHHIH abo

HECKIHYEHHIM), Mae BUIJIS] \/P(Xi):(EIX)P(X). [HOI BHUKOPHUCTOBYIOTH 3aIuC
i

(3'x e M) P(x), mo6 migkpecauTy, mo iCHye €IMHMII eleMeHT MHOXKHHH M, s
akoro Mae wmicue BuactuBicth P(x). Hampukmam, 3I!'xeN|x<2. ]liiicho,
BJIACTUBICTh X < 2 MPUTaMaHHA JIUIIE HATYypaJlbHOMY YHCTy 1.

Mu Bke 3HA€EMO, IO i3 MPEeIrKaTa BiJ 7 3MIHHUX MOXKHA OJCpXKaTH MPeIuKaT
BiL N —1 3MiHHOI, SKIIO 3adikcyBaTh OJHY 31 3MIHHUX. € H IHIIMK crocid —
NPUIMCATH KBAaHTOpP, TOOTO oOmepaliro KBaHTHQIKaIlii MOXXHAa 3acTOCYBAaTH 1 J0
npeauKaTiB Bif OuUIblle HIX OfHiel 3MiHHOI. Hampukinan, 13 mpeaukara P(X,y) BIJI
JIBOX 3MIHHUX OJICPKYEMO TIPEIUKAT (‘v’Xe M) P(X,y) BiJl OnHIET 3MIHHOI Y, 13
npenukara P(X) Bix onmiei 3mMiHHOT oepkyeMo BuciosmosanHs (3X) P(x).

Yeara! Bucnosmosanns (Vx) P(X) icrumme Tomi i Timekum Tomi, Komm
npexukar P(X) ToToxHO icTiHHuit. Bucnosmropanus (IX)P(X) ictunne Toxi i Tinbkm
TOJ1, KOJIW TIPEeJaUKAT P(X) BUKOHYBaHUM, 1 XuOHE, SAKIIO MpeauKaT P(X) TOTOKHO
XUOHUM.

HasBHicTs 3MiHHOI x y BucnosmoBanuax (VX) P(x) ta (3x) P(x) mor’ssane
aumie 31 crocobom ix 3amucy. Tomy I1F0 3MIHHY Ha3WBaIOTh IE 36 53aHOI0, Ha
BiIMiHY, HAIIPHUKJIA, BiJl 3SMIHHOI X B MpeIUKaTax P(X) abo (Vy) P(X, y).

[lpequkat Bix # 3MIHHUX MOJKHA TEPETBOPUTH y BHUCIIOBIIOBAaHHS,
MOCTABUBIIM TI€peJ HUM 7 KBAHTOPIB, W00 BCi 3MIHHI CTalu 3B’ SI3aHUMH.
Hanpuxknag, pEUYCHHSA (vxeR)Yy eR)VzeR)x(y +z)=xy + xz €
BHUCJIOBJIIOBAHHSIM TMPO ICTUHHICTh JUCTPUOYTUBHOIO 3aKOHY MJiI MHOXEHHS 1
J0JaBaHHS JIMCHUX YUCEIL.

3 mpenuKkara BiJ JBOX 3MIHHHX 3a JOTIOMOTOIO orepallii KkBaHTuikaiii MoxHa
YTBOPUTH § BUCIOBIIOBAHb

1) (Vx)(VY)(F(X,y)) — «mwrsa Oyas-sixoro x i juist Oyab-sixoro y F(X,Y)»;
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2) (VY)(VX)(F(X,y)) — «ans Oyap-sikoro y i uist Oyae-sikoro x  F (X, y)»;

3) (I)(3y)(F(x,y)) — «icuye x i icHye y Taki, mo F(X,Yy)»;

4) 3yY)(3xX)(F(X,y)) — «icHye x i icHye y Taki, mo F(X,y)»;

5) (VY)(@X)(F(X,Y)) — «wist Oyap-sKoro y icHye x Takwuid, mo F(X,y)»;

6) (3x)(VY)(F(X,Y)) — «icHye x Taku#, mo aias Oyab-sakoro y F(X,y)»;

7) (Yx)@y)(F(X,Y)) — «uis Oyap-aKoro x icHye y Takuid, mo F(X,y)»;

8) (Ay)(Vx)(F(X,y)) — «icuye y Takui, 1mo aias Oyap-sakoro x F(X,y)»;

BucnosmtoBanns 1) 1 2), a Takox 3) 1 4) MaloTh OJIUH 1 TOU XK€ CEHC 1, OTXKE,
OJIHAKOB1 3HAYEHHS 1CTUHHOCTI.

SIKIIO BUCIJIOBIIOBaHHS 0) ICTHMHHE, TO, BOYEBHUb, ICTUHHE i BUCJIOBIIOBAHHS
5), ajyie HEe HaBMaKH.

SIKIIO BUCIIOBNIIOBaHHS 8) ICTHHHE, TO, BOYEBHU/b, ICTUHHE 1 BUCIOBIIOBAHHS

7), ane He HaBIIaKH.

Hanpuknazn, (Vx)(3y)(x+ y =0) (Oyap-sike 4nuca0 Ma€e IPOTHIIEKHE) — ICTHHHE
sucioaoBanusa, (Jy)(Vx)(X+Yy=0) (icHye unca0, MPOTHICIKHE OYIb-IKOMY

YHCIly) — XMOHE BUCIIOBIIOBAHHS.

Ilo6ynoBa  3amepedeHb  BHCIIOBIIIOBaHb  HaWYacTiime  BiIOyBaeThCs
NIPUITMCYBAHHIM YaCTKHU «HE» Tepe/1 MPUCYAKOM: TOPIBHIOE — HE JJOPIBHIOE, MEHIIIE —
He MeHme 1 iHmi. Jlns mMaTeMaTWYHUX TBEP/KECHB, IO MICTATH KBAaHTOPH, IICH
NpUOM HENPUWHATHHUA, OCKUIBKM HE Jda€ 3amepeueHHs. Hampuknan, s
BUCTIOBITIOBaHHA «BcCl HaTypanbHI 4YWclia € TMapHUMHW» BHCIOBIIOBaHHS «Bci
HaTypajbHI YHCIa HE € MapHUMMW» He € 3anepeucHHsM. [loOyaoBa 3anepedeHnb s
TBEP/KCHb 3 KBAHTOPaMU BiIOYBAE€THCS 32 HACTYITHUM MPABHIIOM:

1) SIKmo TBEpIKEHHS TOYMHAETHCS 3 KBAHTOpa 3arajibHOCTI (ICHYBaHHS),
Tpeba 3aMIHUTH Or0 KBAHTOPOM ICHYBaHHS (3arajJbHOCTI);

2) TlocTaBuTH CHMBOJI 3allepeueHHs] HAJl BCIM JIOTIYHUM BHPA30M, IO CTOIThH
MICTIsl KBAaHTOPA.

CUMBOIIYHUH 3aMKC IHOTO MPaBUIIa MA€ BUTIISI!
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(Vx)A=(3x)A;
(3Ex) A=(vx)A.
JloBenemMo, HanpUKIaL, 110 iVXiAix):(Elx)m. Hexait (Vx)A(x)=1, toxi

(vx) A(x)=0. 3a 03HaueHHAM KBAHTOpA 3aralbHOCTi KOH IOHKIIsA A A(X;) mopiBHIOE
0, a 3HAYUTDH ICHY€E MPUHAWMHI OJIHE i, 110 A(Xi ) =0, 3BiIKH Aixi ) =1. OTKe, MaeEMO
ICTUHHE BHCJIOBIIIOBaHHS (EIX)Ai X ) AHAJIOT1YHO, 3 ICTMHHOCTI BHCJIOBJIIOBAaHHS

(Elx)m JIOBOJAUTHCS ICTUHHICTH BUCJIOBIIFOBAHHS iVx ) Aix )
3ayBa:kumo, 110 1€ MPaBWIO MOOYJAOBH 3amepedyeHb IMOIIUPIOEThCS 1 Ha
JIOTIYH1 BUpa3W, IO TOYMHAIOTHCS 3 KUIBKOX KBaHTOpPiB. [[ns mporo Tpeda 1ie
IPaBUJIO MOCIIIOBHO 3aCTOCYBATH KiIbKa pasiB. Hanpukian,
(vx)((vy)3z) Alx.y,2)=(3x)(vy)3z) Alx, y.2)=

=(3x)3y)X3z) Alx, y,2) = (3x)3y Nvz) Alx, y, 2).

Hpuxaan 3.5

1) 3anepeuennsiMm TBepikeHHS «KokHe HaTypajdbHE YHCIO — TIApHE» €
TBEp/’KeHHA «ICHYIOTh HaTypaibH1 YKCIa, K1 HE € TapHUMM.

2) Jns TBEpIKEHHS « (VX eN )(EI yeN ) X:Y» 3amepeucHHs Ma€ BUIIIA]
«(AxeN)(Vye N)ﬂ».

Osnauenns 3.4 @opmynoro B IOTII MPEIUKATIB HA3UBAETHCS:

a) Oy/b-Ke BUCJIOBIIIOBAHHS;

0) Oyab-sSKUil n-MICTHUN TIPEUKAT;

B) sxkmo A i B — dopmymn, 0 4, B, AAB, AvB, A=B, Ao B -
TaKOX (GOpMYIH;

r) skimo A — ¢opMyna i x — mpeaMeTHa 3MiHHA, TO (VX) A i (EIX) A - Takox
dbopmynu, A HasHBa€eTHCS 00JIACTIO i1 KBAHTOPA;

B) IHIIMX (HOPMYJT HEMAE.

3ayBa:kenHsi. O0OnacTh /i1 KBAHTOPA MOXKE CKJIaJIaTU YaCTUHY (POPMYIH, SKY

MOXHA BUJIUIMTH, HANpUKIaJ 3a JOMOMOrorw nyxok. Hampukman, y dopmyni
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(3y)B(x)v (¥x) A(x, y)) obnactio xii kBanTopa icuyBamus € B(x)v (Vx)A(x,y), a
o6macTio 1ii KBaHTOpA 3araibHOCTI — mindopmyna A(X,Y). JaMo yTOUHEHHS HOHSTTSA

3B’s13aHO1 Ta BUIbHOT 3MIHHOI. 3MiHHA y ()OpMYJIi HA3UBAETHCS BUIBHOIO, SKILO X04a O
oJlHE ii BXOJKEHHs B Ui (opmynl € BUbHMM. B HaBeneHit gopmyii 3MmiHHA Y
BUIbHA, 3MIHHA X TEX € BUIbHOIO, TOMY IO ii MepIle BXOJKEHHS € BUIBHUM, XOua
Apyre BXOIKEHHS — 3B’ s3aHE 3a JOIIOMOTO0 KBAaHTOpA 3arajbHOCTI.

@®opmynu 0e3 BUIBHUX 3MIHHUX Ha3UMBalOTh 3aMKHYTHUMH, B MPOTHUBHOMY

BUMAJIKY — BIAKPUTHUMH.

3.3 Buau ¢popmy. JIOTiKH NPeINKATIB

Osnavenns 3.5 Immepnpemayiero GOPMYNH JIOTIKM TPEAUKATIB HA3UBAETHCS
pE3yNbTaT i1 MEepEeTBOPEHHS Y BUCTOBIIOBAHHS IIJIIXOM BUKOHAHHS HACTYIHUX J1H:

1) 3aganHsa MHOXKUHH M, 3 sIKOT TpeAMETHI 3MIHHI Oy1yTh HAOyBaTH 3HAUYCHB;

2) 3aMiHa KOXXHOTO TIPEIUKATHOIO CHUMBOJY KOHKPETHUM MPEIUKATOM,
3aJJTaHUM Ha MHOXKMHI M; 3aMiHa KOJKHOTO BHCJIOBIIFOBaHHS (HYJIb-MICTHOTO
NPEIUKATHOTO CUMBOJTY) OAHHUM 3 JIBOX 3HAYE€Hb ICTUHHOCTI;

3) 3amiHa KOXHOTO BUIBHOTO BXOJKEHHS 3MIHHOI KOHKPETHHUM €JIEMEHTOM 3
MHOXUHU M (y BUIAAKY BIIKPHUTOI GOPMYJIN).

OdveBuaHO, nJs KOXHOI (QOpMyNIH JIOTIKM TMpEauKaTiB ICHye 0e3miu
IHTEeprpeTaliid 1 KoKHa IHTEepIpeTais € 3aMKHyTor dopmynoto. Haramaemo, 1o
MPOCTE BHUCIIOBIIOBAHHS Ma€ JBa MOKJIMBUX 3HAYCHHS, a CKJIaJHE BUCIIOBIIIOBAHHS,
noOytoBaHe 3 # MPOCTHX BHUCIOBIIOBaHb, Mae 2" iHTepmnperaliid (HaOOpiB 3HAYCHB
IIUX TPOCTUX BUCJIOBIIOBaHb). B Oynb-axomy pasi, popmyiia JOTIKM BUCIOBIIOBAHb
Ma€e CKIHYCHHE YUCJI0 THTepIpeTaIlii.

Ipukaax 3.6 Hexait mano Biakputy ¢opmymiy B(X)V(VX) A(x, y) JIOTIKU
npeaukaris. [lodynyemo ii iHTeprpeTario:

1) BizeMeMo M = {O};
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2) s3aminumMo B(x) mnpemukatom X=1, a A(x,y) 3aMIHEMO MpEIUKATOM
X+Yy=0;

3) BisbMeMo Y =0 1151 BUIbHOI 3MIHHOT ).

[lobynoBana iHTeprpeTailisi € ICTUHHUM BHCJIOBIIIOBAaHHSIM, OCKUIbKHU
ucinosmosanas (VX) A(X, y) e icTuramM.

[ToOyayeMo 1HITY IHTEpIpETALito Li€T (OPMYIH:

1) BizbMeMo M =R;

2) s3aminumo B(x) npemukatom X=1, a A(x,y) 3aMiHUMO MpPEAUKATOM
X+y=1,

3) BizbMeMoO Y =0 1151 BUIbHOT 3MIHHOT ).

[To6ynoBana iHTEpIpeTAaIlis HE € ICTHHHUM BUCJIOBIIFOBAHHSIM.

Mpuxnan 3.7 (vVx) P(x) = Q(x, y)

[aTepniperariss M — MHOKWHA TIHCHUX YHCEII, P(X) x:3", Q(X, y) X+ y=4".

3ayBaxkeHHsl [HO/I TOBOPSTH MPO IHTEPIPETAIII0 HaJ KOHKPETHOI Harepes
3aJ1aHOI0 MHOXHHOIO.

Osnauvenns 3.6 ®opmyna JIOTIKM TPEIUKATIB HABUBAETHCS BUKOHYBAHON HA
3a0aHill MHOJCUHI, IKIIO ICHYE 1i ICTHHHA IHTEpPIpEeTaIlis Ha 11l MHOXUHI. Popmyna
JI02iKU npeduxamie Ha3UBAETbCA 8UKOHYBAHO0, SIKIO ICHYE Taka MHOXKMHA M 1 Taka
iHTEepnpeTalis miei GopMysin Ha MHOXKHHI M, sika € ICTHHHAM BHUCIJIOBITIOBAHHSIM.

Hanpukiaag, dopmyna B(x)v (YX) A(X,y) € BHKOHYBaHOIO Ha MHOXKHHI
M = {0} 1 IPOCTO BUKOHYBAHOIO, 1110 BUILJIMBAE 3 MPUKIIATY 3.6.

Osnavennss 3.7 J[Bi ¢opMynm JOTIKM TPEAWKATIB  HA3HBAIOTHCS
pisHOCUTbHUMU HaA MHOXMCUMI M, SKIIO BCi iX IHTeprpeTanii Ha I MHOXHHI
MPUIMAIOTh OJIHAKOBI 3HA4YeHHS ICTUHHOCTI. [IBi (GopMynu JOTiKM TpenuKaTiB
HA3WBAIOTHCA PIGHOCUNbHUMU, SIKITO BOHU PIBHOCWIBHI Ha OyIb-sKii HETIOPOXKHIM

MHOHHI.

Mpukaag 3.8 ®opmymn G =(VxYB(x)A A(x)) i F=(Vx)B(x)A (¥x)A(x)
piBHOCHIBHI. JlilicHo, Hexaii M — Oynb-fika HENMOpPOXHA MHOXuHa, B™ A" -
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komkpersi mpemukatw  max M. Tomi  G*=(vxeM)B*(X)AA*(x)) i
F*=(vxeM)B*(x)A(¥xeM)A*(x) e Bucnomosannsamu. SAxmo G* =1, o mna
6ymb-axoro  Xp €M B*(X)AA*(x)=1. 3a  o3HaueHHAM  KOH IOHKIIii
B*(x)=1AA"(x)=1, a  3a  o3HaYeHHAM  KBaHTOpPa  3arajbHOCT
(VxeM)B*(x)=1A(VxeM)A*(x)=1, omxke F*=1. Amamoriumo, 3 F' =1

punuBae G* =1.

3ayBaskeHHs. [l 10BeAEHHS HEPIBHOCUIBHOCTI (POPMYJI JOCTATHHO HABECTU
KOHTPIPUKIIAJ, TOOTO 3HAWTH TaKy IHTEpIpeTalio, Opu sAKiM i dopmynu
HaOyBalOTh PI3HUX 3HA4Y€Hb ICTUHHOCTI. Po3risHemo, Hamnpukian, Qopmynu
G=(3x)vy)A(x,y) i H=(Vy)(@x)A(x,y) Ta ix inTepnperauii Ha MHOXHHI

M :{1,2}, Ha SIKId PO3TJITHEMO JBOMICHUN MpEIUKaT A(X, y):"yEx". Toni

G =(FyeM)vxeM)yix=0, a H* =(VxeM)(3yeM)y:x=1. 3nauurs, ui
dbopmynu He pIBHOCHIIBHI.

O3naveHHs1 3.8 dopmyna JIOT1KH IpeINKAaTIB HA3UBAETHCS
3a2albHO3HAYYUI0I0 HA MHOdcuni M, skmo Oynbp-ska 11 1HTepmpertalis Ha Il
MHOHUHI € ICTHHHUM BHCJIOBIIIOBaHHSIM. DopMyIia JIOTIKH TIPEAUKATIB HA3UBAETHCS
3a2albHO3HAYY U010, SKIIO BOHA € 3arajbHO3HAUYIIOK Ha OYIb-SIKii HEMOpOXKHIN
MHO>KHHI.

Hpuxnaan 3.9

1) Oynb-sika TaBTOJIOTIS JIOTIKM BHUCJOBIIOBAaHb € 3arajilbHO3HAYYIIOO
(dbopMyII010 JIOTIKH MPETUKATIB;

2) popmyna 3 npukiany 3.8 HE € 3araJbHO3HAYYIIOIO.

3) popmyna (Vx)B(x)v (Vx) A(x)= (vx)B(X)v A(X)) € 3arampHO3HAUYLIOW.
JliiicHo, Hexaii M — Gynb-ska HemopoxHs MHOXHHA, B™, A* - KOHKpeTHi npeuKaTH
Hag M. Tomi 1OTPIGHO  HOCHIOMTH HA  ICTHHHICTH  BHCIIOBIIIOBAHHS
(FxeM)B*(X)v (vxe M) A*(X)=> (e M)B*(X)v A*(X). 3 osmavenns

IMILTIKAIi BUILJIMBAE, 10 JTOCTaTHBO PO3TIISIHYTH BUIIAJI0K
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(VxeM)B*(x)v (¥xeM)A*(x)=1, mo piBHOCHITBHE T3 FOHKI i
(VxeM)B*(x)=1v (¥xe M) A*(x)=1. 3a 03HaYeHHAM KBAHTOpA 3aTATBHOCTI JUIA
KOKHOTO X9 € M maemo B¥(Xp)=1v A*(xg)=1, 3Binku 3a o3HAuEHHSM
mms’tonkmii B*(Xp)v A*(Xg)=1 i 3HOBY 3a O3HAYeHHSAM KBaHTOpa 3aralbHOCT

otpimaeno (vx e M)B* (x)v A*(x))=1.

3ayBa:kumo, 1110 oOepHeHa IMILTIKaIlis, TOOTO ¢popmyra

(Vx)B(x)v A(x))=> (¥x)B(x) v (V¥x) A(x)

HE € 3araJTbHO3HAYYIIOIO.

CyTHicTh, mpo0JeMHn Ppo3B’SI3yBaHOCTI B JIOTili NMpeIMKATIiB — YU ICHYE
QITOPUTM, SKHIA Ja€ MOXJIHBICTD A OyIb-sK01 (OpMYIM BCTAHOBUTH, YH € BOHA
3arajgbHO3HAuyI010. B 30-x pokax XX cT. amepukaHCbKU MateMaTtuk Ybopu J10BIB,
IO B 3arajbHOMY BHIAJKy TaKOTO ajJrOpUTMy HE iCHye. AJle IS TMEBHHX KJaciB
dbopMyI1 anrOpUTMH ICHYIOTh. TakuMu, HANIPUKIIA, €:

o Kiac popMyi, siki € BAKOHYBAaHUMH Ha JesKii CKIHUCHHI MHOXHHI,

o Ki1ac (opMys TUITY (Vxl )...(Vxn )B(Xl,...xn );

. xiac popmyn tumy (3 )..(3x;, )B(Xq,.. X, )

Ta 1HIIII.

JloBeaeMo, HampuKIan 3aranbHo3HauymicTs popmymn (Vx)B(x)— B(y).
[Ipunyctumo, mo icHye MHOXWHA M 1 Takuid €JIeMEHT y B Hid, IO 3HAYCHHS
KOHKPETHOTO Tpenukata B(y) xubHe. Anme Tomi 1 3HAYEHHS BUCIOBIIOBAHHSA

(VX) B(x) Oyne xubamMm. OTpumanu  nOpOTUpPIUYS, 3HAUYUTH  QopMyna
(¥x) B(x) = B(y) € 3aransrosnagymoro.

Jlns noBeaeHHsi TOro, mo ¢opMmyla HE € 3arajJbHO3HAYYIOI0, JOCTATHHO
moOyyBaTH OAHY ii IHTEepIpeTalliro, Ska € XUOHUM BHUCIOBIIOBaHHSAM. Haramaemo,
o0 Jpyra iHTeprperamis GopMyiau 3 TpuKiIagy A JTOBOIUTH, IO I GopMmysa HE €

3arajJilbHO3HAYyI O10.
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Osnauvenns 3.9 ®opmyna B JOriku npeauvkaTiB (B YaCTUHHOMY BUIAJKY,
MPOCTO MPEIUKAT) HAZUBAETHCS Jo2iuHUM Hacaiokom 3 ¢Gopmyn A, A, A,
(rimote3), KO HA JAOBUIbHIN HEMOPOXKHIA MHOXKUHI M OyJb-iKa IHTEpHIpeTallis Haj
M € iCTHHHUM BHCJIOBJIIOBaHHSM TIPH YMOBI, IO iHTepmpertamii Bcix Al :1,_n €
ICTHHHUMU BUCJIOBJIIOBAHHSIMM.

3ayBaeHHS.

1) IHOAI 3pydYHO FOBOPHUTH PO TE, IO Jeska Gopmylia € JOTTYHUM HACTIIKOM
rinore3 Ha KOHKPETHIN 3aAaHiil MHOXkuHI. [Ipu nboMy Ha 1HIIIA MHOXHHI el gakT
MO’K€ HE MaTH MICL.

2) OgsnauenHs 3.9 pIBHOCWIbHE HACTYITHOMY O3HAa4Y€HHIO, SKE 1HOAI
BUSIBIISIETHCS OUTBII 3pYUHUM.

Osnauvennss 3.10 dopmyna B JOTiKM NpPEIUKATIB HA3UBAETHCSA JIO2IUHUM
Hacniokom 3 Qopmyn A, A, A, skao dopmyna A AA ALLAA, =B €
3arajgbHO3Hauymo0. [lo3navatote A, Ay,...,A; = B abo A, Ay, A, |—B.

Ipuxnag 3.10 Hexail MHOXMHOIO BU3HAYEHHS HACTYNHUX MPEIUKATIB €

MHOKHWHA JIHCHUX uncelr. Tomi
[Ipenukat ‘X‘ =0 € JOTiYHUM HACIIAKOM TIpeJHKaTa 3x3 —2x=0 (abo 3
npeauKaTa ‘X‘ = 0 BUIUIMBA€E MpeauKaT 3x3 - 2x = 0).

3 npeaukara ‘X‘ < 0 BumMBae Oyab-SKHIA MMPEIUKAT.

3 npeaukara ‘X —ﬂ = 0 He BUILUIMBAE MpPEIUKAT 3x3 —2x=0.

MoskHa naTu iHIIE O3HAYeHHsI piBHOCWIBHHX (opmyn: dopmynu A Tta B
JIOTIKM TIPEIUKATIB HAa3WBAIOTHCS PIBHOCWIBHUMH, sKImo dopmyra A<« B €
3arajJbHO3HAYYIIOTO.

Mpuxnax 3.11 Sxka 3 popmyn G =(Ix)Vy)A(x,y) i H=(vy)(@x)A(X,y) e

JIOTTYHUM HACJIIAKOM 1HIIO1?
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Posrnsaemo inrepnperanii G* ta H™ mmx dopmyn. Hexait X — MHOXHHA
y4HiB, Y — MHOXMHHA 3ajad, A(X, y):" yueHs X po3s' s3ae 3a0auy Y". Tomal 3amaHi

GopMynH MarOTh BIANOBIIHO HACTYIHI CJIOBECHI BUpa3u: «IPUHAWMHI OJMH YYEHb

pO3B’si3aB  yCl 3ajayl», «KOXKHY 3a/Jadyy poO3B’A3aB NPUHANMHI OIUH YYEHBbY.
*
Hoctatubo po3rasuytn G- =1,

G* =(Ixe X)(VyeY)A™(x,y)=1, 3BimKu, 3a O3HAYEHHAM KBAHTODiB, A
neskoro Xg € X i 6yab-akoro Yg €Y orpumaemo A’ (XO, yo)zl. Hami, 3a

O3HAYEHHSM KBaHTOpa ICHYBaHHS (EIX e X )A* (X, yo):l g Oynp-skoro Yo eVY.
OTtxe, 3a O3HAYCHHSIM KBaHTOpa 3arajbHOCTI OTPUMAEMO
(VyeY)3Ixe X)A*(x,y)=1, To6T0 H" =1. Ile o3mauae, mo H e moriunum

HaciaigkoM G.
®opmyna G He € JIOTIYHUM HaciainkoMm Gopmynu H . JlilicHO, B 3ayBa)KeHHI1

nepes o3HadeHHsAM 3.8 Oynu moOymoBaHi 1HTeprpeTalii Mux GopMys Ha MHOXHHI

M = {1,2}. Ockimprr H* =11 G* = 0, To immuikamigs H — G xu6Ha.

Jesiki 3arajibHoO3Ha4Yylli GOpPMYJIM 3 KBAHTOPAMM.

Hwxue nmpuBoasAThCS ekl 3araibHO3HAYUM1 (POPMYJIIH, IO MICTATh KBAHTOPH

(W) P(x) < (3%) P(x); (3.1)

(5x) P(x) < (vx) P(x); (3.2)

(vx) P(x) < (3x) P(x); (3.3)

(3x) P(x) = (vx) P(x); (3.4)

(vx) P(x) A (V) Q(x) & (vx) [P(x) A Q(x)]; (3.5)
(3x) P(x) v (3%) Q(x) = (3x) [P(x) v Q(x)]; (3.6)
(WX NWY)P(x,y) <= (VY XvX)P(x, Y); (3.7)
(3I)3Y)P(x, y) < @y )N3X)P(x,y); (3.8)
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@x)NVY)P(x,y) = (Vy)IX)P(X, Y); (3.9)

(vx) P(x) v (%) Q(x)= (vx) [P(x) v Q(x)]; (3.10)
(3)[P(x) A Q) ]= (3x) P(x) A (3%) Q(x); (3.11)
(vx)[P(x)= Q)= [(vx)P(x) = (vx)Q(X)]; (3.12)
(Vx)P(x)= P(y); (3.13)
P(y)= (3x)P(x). (3.14)

3ayBakumo, mo dopmynu (3.1)-(3.12) He MICTATh BUIBHUX MPEIMETHUX
3MIHHMX, TOOTO BHpaXalOThb JOTIYHI (YHKIIT NOpeIUuKAaTHUX 3MIHHUX, HPUUOMY,
OCKUIbKA BOHHM 3arajlbHO3HauyuMi, TO NpPH OYJIb-IKUX 3HAYEHHAX IMX 3MIHHHUX
NPUIMAIOTh TIIBKU ICTUHHI 3HAYEHHS.

®opmynu (3.13) 1 (3.14) BupaxaroTh J0ri4H1 QYyHKIIIT NpeauKaTHOT 3MiHHOT P

Ta BUIbHOI MPEIMETHOT 3MIHHO1 Y.

3.4 AHaJi3 MipKyBaHb B JIOTilli MpeIMKAaTIB

Ha nmouatky po3ainy 3 OyIio moka3aHo, 110 HE BC1 MIpKyBaHHsI HaBiTh IMIKUIbHOT
MaTeMaTHKA MO)KHA TIpOaHalli3yBaTd B JIOTill BHCIOBIIOBaHbL. dopmamizarris
OUTBIIOCTI TaKWX MIPKyBaHb HEMOXJIHBa 0Oe3 BBeACHHS KBaHTOpiB. [Ipukiaau
CUMBOJIIYHOTO 3alUCy TBEPKEHb 3 BUKOPUCTAHHSIM KBAaHTOPIB ICHYBaHHA 1
3arajbHOCTI BKe Oy HaBeNleH1 BUIIE 1 B I[bOMY Haparpadi BOHH 3HOBY 3’ SIBIISTHCS.
3apa3 3ynmHMHUMOCH Ha CHOCO0aX CHUMBOJIIYHOTO 3alUCy TBEPIKEHb, B SKHUX
3yCTPIYalOThCSl BUPA3W TUIY «IpUHAMMHI onuH (abo 1Ba, ..., n)», «HEe OUIBIIC HIX
onnH (abo naBa, ..., n)», piBHO oauH (abo 1Ba, ..., 7). BOHU JOBOJII YacTO
3ycTpivaroThes. 11l BuUpa3u iHOMI HA3HBAIOTh uucenbHuMU Keanmopamu. TlokaxeMmo,
SKAMHM PIBHOCWJIBHUMM BHpa3aMU iX MOXHa 3aMIHUTH 1 SIK Oyle BUIIISIATH

CUMBOJIIYHW 3aITHC.
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YuceabHui

PiBHOCM/ILHMI BUpPa3

CuMBOJIYHUHT 3aITUC

KBaHTOP
[Tpunaiimai  oxuH | IcHye 00’€kt, mo Mae (3x) A(x)
00’€KT Ma€ | BIACTUBICTb 4

BJIACTUBICTH A.

He Oinpme, HDK
oIMH O00’€KT Mae

BJIACTUBICTH A.

b
SIkmo € nBa 00’ €KkTH,
III0 MalOTh BJIACTHUBICTH
A, TO BOHH

CIHIBIIAAI0Th

(vx) (vyXAX) A Aly)=x=Y)

OnauH 1 TUIBKA OOUH
00’ €eKT Mac

BJIACTUBICTH A.

IcHye 00’ekT, 1m0 Mae
BJIACTUBICTL A. SIkiio €
JIBa 00’ €KTH, 110 MAIOTh

BJIACTUBICTH A, TO BOHH

CHIBHAIAI0Th
[TpunaiimHi nBa | IcHyroTB (3@x) Ay AX)A Aly)Ax=Y)
00’ exTH HECITIBIIaAar0ul
MafOTh BIJIACTUBICTH | 00’€KTH, IO MAalOTh

A.

BJIACTUBICTH A.

He Oinbiie, HiX ABa
00’exTH

MAarOTh BJIACTUBICTH

A.

Axi 6 He Oymu Tpu
00’€KTH, SIKIIIO BOHU BCl
MalOTh BJIACTUBICTH A,

TO TIPWHANMHI JIBa 3 HUX

(vx) (vyXvz)(Alx) A Aly) A Alz)=
=>X=YyVX=ZVYy=7)

CITIBIIAIAI0Th.
JlBa 1 Tuibku gBa | IcHyrOTBH (3x) @Y NAX)A A(Y)AX£Y)A
00’ €KTH HECIIBIAIa0 i A (9x) (WY vz )(AX) A Aly) A Alz)=
MalOTh BJIACTHBICTB | 00’ €KTH, IO MAaroTh = X=YyVX=ZVYy=12)

A.

BiacTUBICTH A. Skl 0 He

Oynmu Tpu 00 €KTH,

SIKIIIO BOHM BCl MAaroTh
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BJIaCTHBICTL A, TO
npuHAMHI JBa 3 HUX

CITIBITAIAIOTh.

[lepexoaumo 10 aHamizy MIPKyBaHb B JIOTill MpeAukaTiB. Po3riasHeMo
MipkyBaHHs: «bynp-sikuil kBaapaT € npsAMOKyTHHKOM. Bimomo, mo ABCD e
kBajpaToM. 3HauuTh, ABCD — npsIMOKYTHHK.

Beenemo oxpnHomicHi mpeamkatu P(x) — «x € kBaapatom» i Q(x) — «x €

npsiMoKyTHIKOM». Tojii mepura mocuika sarumersces y Bursai (Vx) (A(x)= B(x)) i
BOHAa € ICTHHHUM BHCIIOBIIOBaHHAM. [lepma mocunka npu x = ABCD wmae Burmisia
P(ABCD )= Q(ABCD)
JIlpyroto MOCHIKOIO € P(ABCD), a BUCHOBKOM € Q(ABCD). 3a mpaBwIOM
modus ponens 3 mocutok P(ABCD )= Q(ABCD) i P(ABCD) BuruiuBae BHCHOBOK
Q(ABCD). Takum yuHOM, MU 3MOTJIM B paMKax JIOTIKH MPEeIUKaTIB MIPOAHATI3YBaTH

HaBCJICHC MipKYBaHHH 1 IMOKa3aTH, 110 BOHO € IIPpaBUJIbHHUM.

Bynp-sike Mipkysanns 3 nocukamu (Vx) (A(x)= B(x)), A(C) 1 BUCHOBKOM

B(C) € MPAaBWJILHUM, 1[0 MOKHA BUPA3UTH y BUTJISA/II HACTYIHOTO MPaBUjia BUBOAY:

() (AlX)= B(3) AC)
B(c)

Ane, mo0 3acTOCOBYBATH Iie MpaBWjo, Tpeda MaTH Ha yBasi, mo 3 Gopmyau

(¥x) A(x) moriku npenukaris BuruuBae hopmysna A(C) JTOTiKH BUCTOBITIOBAHB, JIE ¢

— €JIEMEHT 3 00J1acTi BU3HAUEHHS MTPEeINKaTa A(X). Tomy MaemMo npaBuiIo
(vx) Alx)
Ale)
SIKE HA3UBAIOTh NPAGUIOM 3HAMMS KBAHMOPA 3A2ANbHOCHII .
[HONi ememMeHT ¢ HE OOOB’SI3KOBO OKpPEMO B3ATHH €JIEMEHT 3 o00JacTi
BU3HAYCHHS TpEIuKaTa, a OyJb-SKWiA €IEMEHT y 3 MEBHUMH BIIACTUBOCTSAMH. ToIi

MonepeHe MPaBUiIO BUBOAY HAOyBa€ BUTIISTY
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(vx) Ax)
Aly)

1 OOTpYHTOBYETBCS TUM, 110 (hopmyra (Vx) A(x)— A(y) e 3aranpHO3HAUYIIOM0, IO

Oyno mnokazaHo Buine. lle mpaBuIO 3aCTOCOBYETbCS, HANPUKIAL, A aHaji3y
MIPKYBaHHS: «KOKHE MPOCTE YUCIO MAE JIMILE JIBA NUIbHUKHA. UKMCIo y Mae nuiue qBa
OUIBHUKU. 3HAYUTD YUCIIO Y € IPOCTUM.
[IpaBuiio suamms keanmopa iCHy8aH s
(3x) Alx)
Ac)
[IpaBuno esedennsn keanmopa 3aearbHocmi

A(C) o1 dosinbHozo ¢ € M
(vx) A(x)

[TpaBuio eésedenmsn keanmopa iCHy8aHH
A(C) o odesaxoco ¢ e M
(3x) A(x)

PosrnsiHemMo Kkinbka MpaBui BUBOJY B JIOTIIl TPEAWKATIB, SKI HA3UBAIOThH

Npasulamu CUIO2i3Mie.

2y (7%) (Alx)= B(x)), (vx) ( B(x)= C(x))
(vx) (A(x)=C(x))

[TpaBUABHICT, TAaKOTO MIPKYBaHHS MOKHA TPOLTIOCTPYBATH 32 JOIIOMOTOIO

niarpam Einepa HacTymHUM YHHOM
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Ipukaan MipkyBaHHS 3a 1i€l0 cxemoto: «KoxkHe 1iJIe YUCTIO € palliOHATbHUM.
KoxHe parioHanbHe yncio € aiicHuM. OTke, KOKHE IIiie Yncio € aidcaum» (4, B,

C — MHOXHMHU BIIMIOBITHO IUTHX, PAIliOHATBHUX, JIHCHUAX YHCEN).

5) (vx)( A(x)= B(x)), (Vx)_( B(x)=C (x))
(vx) (A(x)=C(x))

Ie mpaBuIi0 3BOAUTHCS 710 monepenuboro 3aminoro C Ha C.

)
X

IMpukaax MipKyBaHHS 3a Mi€l0 cxeMoro: «byab-sake parfioHanbHe dnciio (4) €
aivicauM (B). XKonue niticae uuciio He € ysBHEM (C). OTxe, KOIHE pallioHAIbHE

YUCJIO HC € YABHUM.

») (7%) (B(x)= C(x)), (3x) (Alx)~ B(x)
(3x) (A(x) A C(x))

Mpuxnag mipkyBaHHS 3a Ii€f0 cxeMoro: «bynb-ske mine umcno (B) €
pamionanpauM (C). Jeski midicHi gucna (4) € numvu. OTxe, JeSKi JIHCHI Yncia €

paItioHaILHUMHI.
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3.5 IIoHATTH NPO YMCICHHS NMPeANKATIB

dopmMmanbHa akcioMaTHUYHA TEOPis JOTIKM MPEAUKATIB HA3UBAETCA YHCICHHSAM
npeaukatis. B HIM BUBIZHUMH (QopMynamMH € 3arajbHO3Hauylll (QopMmyiu.
JloBeieHH 3arajibHO3HAYYIIOCT1 (POPMYII 1 € 3aBJJaHHIM YHCIICHHS MPEIUKaTIB.

Cxemu akcioM YHMCIIEHHS NMPEANKATIB:

Ai:A—(B— A);

A:(A—>(B—>C)—(A->B)—>(A->C));

As:(B—>A)—>((B —>A)—>B);

A (vx) A(x)= Aly);

As: Aly)= (3x) Ax).

3ayBaxkenHs. [lepmii Tpu axkcioMu MarTh Takui caMHil BUIIISIA SIK 1 Y
YUCJICHHI BUCJOBJIIOBaHb, ajne B HUX A,B,C —dopmynu JOTikKM mpenukaris. B
akciomax A, i As; A(X) — dopmyna Joriku npeauKartiB i3 BUIBHOKO 3MIHHOO X, SIKa
HE 3HAaXOIUThCS Mif Ji€ro kBaHTopa o y, A(Y)orpumana 3 A(X) miaCTaHOBKOIO y
3aMicTh BCIX BinbHHX BXomkeHb x. Hampukman, dopmyma A(x)=(Vy)F(x,y) He
IPUITYCTUMA, OCKUTBKH X 3HAXOUTHCS i JIEF0 KBAHTOPA TI0 ).

[IpaBusia BUBOAY B UMCIICHHI IPEINKATIB:

1) modus ponens;

2) mpaBWIO 3B’S3yBaHHS KBAHTOPOM 3arajbHOCTI: sKmo B — A(X), TO
B (‘V’X)A(X) IpU YMOBI, IO B HE MICTUTH 3MIHHY X;

3) mpaBwio 3B’S3yBaHHS KBAHTOPOM ICHYBaHHS: SIKIIO A(X) — B, T10
(3x)A(X) = B mput yMOBi, Mo B He MiCTUTh 3MiHHY X;

4) mpaBuIiIO TIepeiiMeHyBaHHS 3B’ 13aHO1 3MIHHOT:

(3x)A(x) = (3y)A(y),

(7x)A(x) = (vy)A(y).

Osnauenns 3.11 Busooom B YHCIICHHI NPEAMKATIB HA3UBAETHCS CKIHYCHHA

MOCTIIOBHICTD (hOPMYJI, KOKHA 3 SIKUX € a00 aKkCioMO010, a00 OTpHMMaHa 3 MONePEeaHIX
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0 OAHOMY 3 TNpaBwil BuUBOAY. DopMyna 4YHUCIEHHS MPEIUKATIB HA3UBAETHCSA
BUBIJIHOIO, SKIIO ICHYE BUBIJ, B IKOMY BOHA € OCTaHHBOIO.

Teopema. KokHa BHUBiIHA B UHCICHHI TMpeauKkariB ¢opMmyla €
3araJbHO3HAYyIIOXO.

Teopema I'enesss (mpo moBHOTY) bynb-sika 3aranbHO3Hauyma Qopmyna
JIOT1KM MPEJUKATIB € BUBIIHOIO B YHCIIEHHI NPEIUKATIB.

I'enens AOBIB ICHYBaHHS TaKMX HECYNEPEWIMBHX aKCIOMAaTUYHUX TEOpiH, B
AKUX ICHy€ NpUHaiMHI ofHa ¢opmysa, 110 HI BOHA caMa, Hi ii 3amepedyeHHs] He €

BUBITHUMU (TeopeMa I'enesist mpo HEMOBHOTY).

IIuTaHHA 1151 CAMOKOHTPOJII0

1. O3nauenns npeouxama. TomodxcHo iCMUHHI ma MOMONCHO XUOHI
npeoukamu.

2. Hasecmu 0sa npukiaou 0somicnoeo npeouxama — 3 KBAHMOPoM i Hes.

3. Ak 3 n-micmnoeo npeoukama 6e3 keanmopie ompumamu (n-1)-micmmuii
npeouxam? Brazamu 0ea eapianmu.

4. Ax 3 n-micmunoco npeduxama 3 Keawmopamu ompumamu (n-1)-micmmuuii
npeouxam? Brazamu 0sea eapianmu.

5. HYu mooce obracms icmuHHOCmi npedukama Oymu  NOPOHCHLOIO
MHONCUHOIO?

6. Ak 3naimu obracmv icmunHHOCMI npeoukama, AKUN € OU3 1OHKYIEI0 080X
npeoukamia? KOH IOHKYIEIO 080X npeouxkamis?

7. Ax 3snaxooumucs 3anepeuents npeoukamy 3 K8AHmMopamu'?

8. Haszseimv munu gpopmyn 6 no2iyi npeduxamis.

9. Axa ¢popmyna nazueaecmuvcsa 6UKOHY8AHOK HA 3A0AHITE MHONCUHI?

10. B womy nonseac cymmuicmes npobiemu  po3e’sa3yeaHocmi 6  J02iyi

npeoukamig?
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Ipuxkiaaau po3B’A3yBaHHs 3a71a4 /10 TeMH 3

3amava 1. 3HaiiTi 3HAYEHHS ICTUHHOCTI BUCIOBIIIOBAHHS (Hx)(Vy)(x < y) ,
AKIIo npeaukaT X <Y 3agano 1) Ha MHOXHHI N, 2) HA MHOXKHHI Z .

Po3B’si3anns. 1) ictunue, x=1. 2) xuOHe.

3agaya 2. 3anMcatu 3a JONOMOIOI0 KBAHTOPIB BHCIOBIOBaHHS: «He icHye
HaWOLIBIIIOTO AlficHOTO yuciay», «JloOyTok nBox uucen aopiBHIOE O TOAl ¥ TUIBKU
TOJI1, KOJIK X04a O OJIMH 13 MHOXXHUKIB JOPIBHIOE 0.

Poss's3amns. Ilepme Bucnosmopanus: (VXeR)JIyeR)y>x. Jpyre
puciosmosanns: (VX,y e R)(xy=0)< (x=0v y=0).

3agauya 3. 3ammcaTd CHUMBOJIIYHO TBEPKEHHSA LIS OYIb-SIKUX JBOX
HATypaJIbHUX YHCEJ ICHYye HEe OUIbIIEe OAHOTO HATYpaJbHOTO YKCIA, IO JOPIBHIOE iX
CyMi».

Po3B’si3aHHs1. BBeieMo TpuMicHUMN npeauKat S(X, Y, Z)i X+Y =12 Toni 3anuc
TBEPJIKEHHS Ma€ BUTIISIT

(vx,y,2,te N)(S(x,y,2)AS(x, y,t)= z=t),
abo
(Vx,y,z,teN)(x+y=zAx+y=t=1z=t1),

3anaua 4. 3HaiiTH 006J1aCTh ICTUHHOCTI TIPEIUKATIB:

1) P(x):"27:x";

2) P(x, y) My = Jx , 3amannx Ha MHOKUHI N .

Po3s'sizanns. 1) 7(P(x))=1{1,3,9,27}. 2) I(P(x,y))= {(x,y)e NZ:y=x? }

TOOTO 001aCTh ICTUHHOCTI MPEANKATA P(X, y) € MHOXKMHA BCiX TOUYOK Tpadika

dyHKIIT Y =+/X , 0GHIBI KOOPAHHATH SKUX € HATYPATBHUMH YHCIIAMH.

3agaya 5. Y HacTynmHUX GopMynax MiAKPECTUTH 3B’ s3aH1 BXOKEHHS 3MIHHOT

1) (vx) P(x,y),

82



2) (vx)P(x,y)=(3y)Qlx.y),

3) (vx)(P(x,y)=(Ey)Qlxy)).
Posw’sizanns. 1) (VX)P(x,y),
2) (vx)P(x,y)=Ey)Qlxy),
3) (vx)(P(x,y)= (3y)Qlx, y)).

3amaua 6. 3Bectu 10 HOpMAIBHOT Popmu hopmyTy (VX) (EY)P(X) = Q(Y)

Posp’sizanns. (Vx)(Fy)P(x)= Q(y)=(vx)vy)P(x)= Q(y)= (Vx)(Vy)(P(x)/\W)
3anaua 7. Crpoctutu dopmyny (3x) (P(x) = Q(x))= ((vx) P(x) = (3x) Q(x)).

Po3B’si3aHHA.

(3 (P () ()) () P(x) = () Q(x) = (3x) PE) Qv (AT PBv (3) Q) =

- (x
)Q(x)= (Dx)P(x) Q) (X)) (3) Q(x)) -
ax>Q< ) (v)P(X)v (7] PO (xR0 (9 PLx)Jv (3 Qlx) =

X))v (3x)Q(x)v (3x) Q(x)v (vx) P(x) = 1v v(vx) P(x) =1.

(vx X
(X)P(X) (VX)Q() (%) () (
1A ((VX)QX

3agaua 8. Josectn, wo dopmyma (3x) (P(x)v Q(x))= (3x) P(x)v (3x) Q(x) €
3araJbHO3HAYYILOIO.

Po3B’sa3aHu4.

3%) (P(x)v Q(x)) = ((3x) P(x)v (3%) Q(x)) = (3x) (P(x)v Q{x))v ((3x) P(x)v (3x) Q(x)) =
= (vx) PX)v QE))v (3x) P(x)v (3x) Q(x) = (#x)P(X) A QX)) (3x) P(X)v (3%) Q(x) =

(¥x)P(x) A (vx)Q0x)v (3x) P(x)v (3x) Q(x) = (3x) P(x) A (3x) Q(x)v (3x) P(x)v (3x) Q(x) =
EREAMENRIR (@m (3) P())v (30) Q(x) = (BX QL) (3 P (3x) Q1) =1

)

3agaya 9. JloBecTH mpaBWIBHICTh MIPKyBaHHS, MOOYAyBaBIIM BUBII, Ta
MPOLUTIOCTPYBATH 3a JomoMoroto miarpam Benna: «Komne miiicHe uWmcio HeE €
ysBHUM. J[esiki KOMIUIEKCHI uncia € giicHuMEu. OTxe, MesKi KOMIIEKCHI Yncia He €

YABHUMNW.
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Po3p’si3anns. BBegemo mo3HaueHHS: A — MHOXKHMHA TIMCHHX YHCEl, B —
MHOXXHMHA yABHUX uucesn, C — MHOKMHA KOMILIEKCHUX 4uceln. [[iarpama Benna mae

BUTJIS

Harnumemo MipkyBaHHS CHMBOJIIYHO. J[J1s IbOTO BBEIEMO MPEIUKATH
A(X): X — JIIMCHE YHCIIO, B(X): X — ySIBHE YMCIJIO, C(X) . X — KOMILJIEKCHE uuciio. Tomi
MOCWIKM MIPKYBaHHSI 3alMIIyThCsl  (QopMyIamMu (VX) (A(X) = §(X)) - mepmia
mocunka,  (XNC(x)A A(x)) — JApyra TOCHJIKA. BHCHOBOK Mae  BUIIISJ

(3x) (C(x) A §(x)).

TT06Y/LyeMO BUBi BUCHOBKY 3 JIAHHX IIOCHIIOK:
1) (3x)C(x)a Ax)) — nocuxa,

2) C(y)A AlY) nns mesioro y — MpaBUiio 3HATTS KBAHTOpA iCHYBAHHS,
3) (¥x) (A(x)=> B(x)) - mocua,

4) Aly)= B(Y) - npaBmio 3HATTA KBaHTOpA 3araILHOCTI,
5) A(Y) - npasmo Bunanenns kon’ oHKILi,

6) B(Y) - MIT st 4) i 5),

7) C(y) - npaswo BUATEHHS KOH’IOHKII,

(y) -
8) C(y)AB(y ) MPABUJIO BBEICHHS KOH IOHKIII,

9) EIX) (C( ) IPaBUJIO BBEJICHHS KBAaHTOPA ICHYBaHHS.

3apmaua 10. JloBecTH HeNmpaBWIBHICTh MIPKYBaHHS 3a JOIOMOIOIO Jliarpam
Benna: «Bci i uncna € pamioHanbHUMH. [leski apodu He € nutumu. OTxke, AesKl

JIpoOM HE € palliOHATBHUMM).
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Po3B’s13anHsA. BBenemo no3HaueHHs: 4 — MHOXKMHA PALlIOHAJIBHUX YHCeN, B —
MHOXHUHa Jpo0iB, C — MHOXKMHA LUTKUX Yucea. MoXIINBI ABa BapiaHTa AJis iarpaMu

Benna

OT1xe, MipKyBaHHS HEBIpPHE.
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3ajayi 1uIsi NPAKTUYHMX 3aHATH Ta CAMOCTIHHOI po00TH 10 TeMH 3

3anava 1. 3BecTn 10 HOPMAaJbHO1 bopmu bopmyny

(3x) (vy)P(x, y, )= (Fu)Q(x,u) A (Wt vV ) Alt)v B(v)).

1. Ilpenukat P(X,y,z) M X+y+2z=4" 3amano wa MHOXuHI N . 3HalTH

Horo o6macth iICTUHHOCTI. OTpUMATH 3 HHOTO JIBOMICHUN MPEIUKAT 3 HETOPOKHBOIO
obnactio ictuHHOCTI. [ToOymyBaTH 3amnepeueHHsi OTPUMAHOTO MpeuKaTa.

2. Tlpermkat  P(x):" x:3' 3amano wa MHOxuHi Z. ITo6ymyBaTH 3 HBOTO
BUCJIOBJIIOBaHHS  JBOMa  crmoco0aMu Ta  TOOyAyBaTH  3alepedeHHs  IHX
BUCJIOBJTIOBaHb.

3.3 maHux TpeauKaTiB P(X):" x:3' i Q(X) " X< 3" oTpumaTH CKIaaHI
NpeIuKaTH Ta 3HAUTH X 00J1aCTl ICTUHHOCTI.

3agaya 2. 3HaIITh MHOXKUHY ICTUHHOCT] TaKUX MPEAUKATIB: a) X AUIUTHCA Ha

3, M, =1{1,2,3,4,5,6,7;8,9}; 6) x ninutbcs Ha 3, M, ={3;6;9;12}; B) x minuthcs Ha 3,
M, ={2,57}; 1) y2 +3y+2=0, My =R; n) y2 +1>0, My =R; e) siny>2,
My =R; ¢ X2 +y2=0, M,=M,=R; %) x2+y2<0, M,=M,=R;3) x<Y,
M, :{1;223;4},My ={3;4;5}; n) y; aimuth Yo, M1 =M, ={2;3;4;6}.

3apaua 3. 300pa3uTu Ha KOOPAMHATHIN TIOMIMHI MHOKMHHU ICTUHHOCTI TaKUX

MpeauKaTiB (3MIHHI MPUUMAIOTh 3HAYEHHS 3 MHOXUHU R): a) X=Y; 0) X=2Y; B)

2 2
X*+y?=11) y=|x|;0) y=x°;e) Y=%;€) T xay.

3anaua 4. 3a1aTi MHOXKHHY 3Ha4€Hb 3MIHHUX TaK, 100 MpeIuKaTH MajIu OJIHY

1 Ty )X MHOXHHY ICTHHHOCTi: a) « XJIUIUTBCA Ha 2», « X IUTMThCA Ha 3»; 0)
X% +5x+6=0, x=-2; B) y=x,ﬁ:&; r) Y=x,|YyHX]|; 1) «x — pomO»,
«J1laroHaJIi B X B3a€MHO TEPIICHIUKYIISIPHI.

3agaya 5. 3ajgaTH MHOXXHMHY 3Ha4€Hb 3MIHHOI Tak, 100 Ha I MHOXHHI

3a/1aHl TpeAuKaTu Oyiau PIBHOCUIBHUMU: a) « X IUTUTHCS Ha 3», « X AUIUTHCS HA S5»;
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0) « Y — mapHe 4ucio», « Yy — MpoCTe YUCIIO»; B) x3-1=0, x° +2x-3= 0;r)«—
pOoMO», «I1aroHasl B Z B3aEMHO NEPIEHAUKYIISPHD.

3agaya 6. BusHauutH, yu OyAyTh PIBHOCWJIBHUMHU Ha MHOXUHI M Taki

npeaukatu: a) x=2,x#2, M=R; 0) x>2,x<2, M=R; B)

f —napna @ynxyis, f —nenapna ¢ynxkyin, M — MHOXHHA BCIX MOMXKJIUBUX

YHUCIOBUX (YHKIIA YHCIOBOrO apryMmeHty; r) |x|<l, x> -1>0, M =R; n)

x? + y2 >0,sinx=2, M =R.

3agaya 7. 3HaiiTh Taky MHOXHMHY M, 1mo0 Ha HIA BUKOHYBAJIHCh
PIBHOCHIIBHOCTI: a) x:2 <> x:3;0) X[ y<xLly.

3agaua 8. 300pa3uTu Ha KOOPAMHATHIM TUIONIMHI MHOXXMHHM I1CTHHHOCTI

IpeNKaTIB, 10 3aJaHl HA MHOXHHI R :
X+y=3, x% +y? <4, x>0,
6 2 2
X—y=1 X“+y >1 X+y>0.
3apaua 9. 3aMiHUTH PEIUKATH PIBHOCUILHUMHU iM U3’ FOHKITISIMH:
a) | x+3>3;0) X%+ y2 #0.
3agaya 10. 300pa3utu Ha KOOPAWHATHIA MPsAMid MHOXXHWHU ICTHHHOCTI
npenukarie, mo 3agaHi Ha R: a) (X<5)=(x>1); 6) (x>5)=(x>1); )

(x>1) = (x<b).

. . x*-5x+6
3agaua 11. JloBectn, mo Ha MHOXHMHI R 3 HepiBHOCTI <0

x2 —11x + 30

BUILIMBAE, 10 SIN X Ta COSX MaroTh Pi3Hi 3HAKH.

3agaya 12. 3B’s3aTk 3MIHHY MNpPEIUKATOM TakK, W00 BUUIUIO ICTHHHE
BUCJIOBJIIOBaHHS (AKIIO MOXJIHBO, 3p00iTh Iie JBOMa crocobammu): a) «4X+9 -
MPOCTE YUCIIO»; 0)COSY # 2 ; B) «Y YOTHPUKYTHHUKY Z BCi KyTu mpsimi»; T) «IIpocte

2

9HCII0 p — HaTypayibHe»; 1) «[IpocTe umcio p — mapHe »; €) Sin“ X+ cos® X =1; €)
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| X|=—|x]; x) lg X2 =2lg x; 3) %:1; 1) «Yci nusxu 3 MyHKTY Y BEIyTh Ha

MIBHIYY.
3agaua 13. 3anucaTu peyeHHsS 3a JOMOMOTOI0 CHMBOJIIB, JOJABIINA BKa31BKY

PO MHOXKHMHY 3Ha4eHb 3MIHHOT B 3amuc kBaHTopa: a) «PiBHsaHHa f(X)=g(X) mae

TOATHUIN KOPiHbY, 0) «IcHye paiioHaibHE YUCIIO0, KBAapaT SIKOrO JIOPIBHIOE a», B)

«bynp-ake HarypalibHe 4ucio abo mapHe, abo HemapHey, T') «bynb-sKke palioHalbHe
YUCJIO0 MOXHa TPEACTABUTH Yy BUIIISAL APOOY %, ne P — uuie yucio, a ( —

HaTypaJibHe», 1) «/lesKki HaTypaibH1 YUCiIa KpaTHi 7».

3anaua 14. BucinosmroBanHs 3 3a1a4yl 12 3amucart 3a JOIIOMOT'OK0 CUMBOJIIB B
HII1# OpMi, BUKOPUCTOBYIOUH IMILIIKAIIII0 200 KOH FOHKIIIIO.

3apaua 15. CdopmyntoBaTd BUCIOBIIOBAHHS Ta 3alUcaTd iX Yy BUTIISIL
KOH IOHKIIM a0o nu3’toHKIiN: a) «KoxHuil qomaHok cymu a+b+c mapHuit», 0)
«ICHy€ HaTypaJbHMM KOPIHb PIBHSHHA 2X = P, 10 He mepeBuiye 4», B) «Cepen
gucesn, Outbimux 1758 Ta Menmux 1963, 3HalgeTscs mpocte», T) «MHOXuUHI M
HaJIeKaTh BC1 JIITEPH CIIOBA «ITHUPK.

3apaua 16. [Ipenukaty 3a1aHO HA MHOXKHMHI JIHCHUX YKCEN. 3a1aTH 3HAUCHHS

BUILHMX 3MIHHUX TaK, 00 OTPUMATH ICTHHHI BUCJIOBIIOBAHHS: &) (‘v’x) (Xy =X), 0)
(vy) (x+y=y), B) @) (xy=0), 1) @)y =1), 1) (vx)3y) Oy = 2).
3amaua 17. TloGynyiite nsa sucrosmosanns suay (VXNIY)D(X,Y) 1a

(3)/) (Vx)d)(x, Y) Tak, mo6: a) obuasa OyaM icTHHHMMHE; 0) 00uIBa OYJIM XUOHUMH; B)
nepie 0ys1o XuOHUM, a APYre — ICTHHHUM.

3agaua 18. 3anumiite peueHHs B (GOpMi, sIka HE MICTUTh UYMCEIBHUKIB: a)
«PiBastHHs aX =D mae xoua 6 oxuH KOpiHbY», 0) «PiBHsHHA aX =D mae He Ginpmn Hixk
OJIMH KOPiHbY», a) «PiBHsAHHA aX =D Mae oquH i TIIEKK OMUH KOPiHbY.

3agaya 19. 3an0BHITH MPOMYCKH YHUCETHHUMHU KBAHTOPAMH TaK, 00 BUUIILIH
ICTUHHI BHCJIOBIIIOBaHHS: a) «KOXHIM mpsAMiil Hamexathb ... JB1 PI3HI TOUYKWY»; O)

«KoxHa TIIomMHA MICTUTH ... TPU TOYKH, IO HE HAJCkKaTh OJHIM TPAMii»; B)
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«UYepe3 K0KH1 TPU TOUKH, 1[0 HE HAJIEXKATh OJHIN MPSAMiid, IPOXOAUTH ... TUIOLIUHAY;
r) «J/IBi miuommHu, SKi MalTh CHUIBHY TOYKY, MAlOTh ... CHOUIBHY MpsAMY, IO
MPOXOJIUTh Yepe3 L0 TOUKY»; A) «JIBl pI3HI OpsiMI NEPETUHAIOTHCA B ... TOULD; €)
«Yepes B1 AaHHI OpsIMI, 1O EPETUHAIOTHCS, TPOXOIUTH ... TUIoUMHAY; €) «lIpocTe
YHUCJIO MAE ... PI3HUX AUTBHUKIBY.

3agaua 20. Cepen npanux Gopmya BKaxiTh Ti, fAKI HOpU  OyIb-aKid
IHTEepIpeTaIii iCTUHHI; XUOHI:

a)  PO)AP(M); 6  QMVvQ(X; B (VXP(X) < (@XP(X);
) (XP(N) <> (vxP(¥); 1) (PO)AP(X))—>Q(X); e P(x)—(Q(x)vQ(x);
€) (AXVYP(X,y)) = VyaIxP(X,Y); ) (YXVYP(X, y)) <> YYVXP(X, Y); 3)
(33YP(x,Y)) <> 3yIXP(x,Y); 1) (P(X) v P (X)) = (Q(X) A Q(X)).

3anaua 21. JloBectH, mo (HopMyJiu € 3aralIbHOZHAYYIIIUMHU:

a) P(y) > 3IxP(x); 6) (IxP(x) v IxQ(x)) <> IX(P(x) v Q(X)).

3apaua 22. [loGyayBaTu BUBOIM POpMYII:

a) Yu A(u) = Vu A(u)

0) Ju A(u) = 3u A(u)

B) VU A(u) = Ju A(u)

(BkasiBka: BHUBECTHU TaBTOJIOT11O JIOT1KH BHCJIOBJIIOBaHb
(A=>B)=(B=C)=(A=C)) Ta B Hiif 3po0OUTH 3aMiHK TaK, 100 Mepiia Ta
Apyra IMIUTIKaIli cTaau akcioMmaMu Ay 1 As BIATIOBITHO)

3agaua 23. ITleperBoputH, 100 BCi KBAHTOPH CTOSUTH MEPE]] IPEIUKATOM

a) (Ix)vy) Alx,y)v (vx)3y)Q(x,y), 6) (VX)(P(X):> (Vy)(Q(x):> vz)R(y,z )) .

3agaua 24. JloBecTH TpPaBWIBHICTH MIPKyBaHb, MOOYAYBAaBIIM BHBOIU, Ta

MPOLUTIOCTPYBATH 3a JOTIOMOTOO0 Jliarpam BenHa:
a) «yci kBaapatu — pomOu. Jleski mpsIMOKYTHUKU He € pomOamu. OTxe, nesiKi

MPSMOKYTHHKH HE € KBaJpaTaMuy;
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0) «ycl KBagpaTh- NpaBUIbHI MHOTOKYTHUKH. JKOJEH pi3HOCTOPOHHIM
NPSIMOKYTHUK HE € MPaBWIBHHUM MHOTOKYTHHUKOM. OTXe, >KOAEH PI3HOCTOPOHHIN
MPSIMOKYTHHUK HE € KBaJIpaTOM;

B) «KOJIHE ysSBHE YMCIIO HE € MilicHUM. Bci parionanbHi uncna giiicHi. OTxe,
’KOJIHE paIllOHAJIbHE YHCIIO HE € YSIBHUM.

3agaya 25. JloBecTH HENpaBUJIBbHICTh MIPKYBaHb 3a JOMOMOIOIO0 Jlarpam
Benna:

a) «Bcl poMOu € mapanenorpaMmaMu. Bci mpsIMOKYTHHKHM € TMapajiesiorpaMaMu.
OT1xe, BCl NPIMOKYTHUKH € pOMOaMM»;

0) »Ko/IHa Tpamelisi He € MPaBUJIbHUM MHOTOKYTHUKOM. YKOJIeH TPUKYTHHUK HE €

Tpaneiiero. OTKe, )KOIeH TPUKYTHUK HE € IPABIIIHLHUM.
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InauBinyaabHi 3aB1aHHSA

3apnannsa 1. byneBy dyHKIIiI0 3a1aH0 HaOOpoM 3HayeHb. 3anucartu ii JJJJHD
1 IKH®. 3naiitu nBoma criocodamu ii moainoM JKeraskiHa.

1) (11010000),

2) (00001110),

3) (10101011),

4) (01111000),

5) (10000101),

6) (01000101).

7) (11011000),

8) (01001110),

9) (00101011),

10) (01011000).

3apnannusa 2. BusHauutu OyneBy ¢yHKINIO, Ky pealidye naHa ¢opmysa
(ckmaaiTh TaOIUIk0). 3HAUTH 11 TOPSIKOBUM HOMED.

1) f=((x%)®x)®x,,

2) f=(
3) f=((y)— (X vxy)x,

Xyy)— (X = xvy),

XX, )V (4%, v %X, ),

N
~
—h
I
o

5) f=(xvy)—=(Xyvy),
) f=(x—>xvy y—>xvy),
7) f=xy—>(yvxy),

8) f=x>y—(yvxy),

9) f=xvy—(yvxy),
10) f =y > x(y v xy).
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3aBaanns 3. [lo6ynysatu JJJIH® ta JIKH® 3a qonmoMoroo J0oriyHUX 3aKOHIB
Ta 3pO0OUTH MEPEBIPKY 3a JOMOMOTOI0 TaOIHUIIb

1)va/\2@y’

2) (x@y)azvx

5 (o 9)@(vy)

4) (xvy)®(z—>y)
5)x/\y69(z—>>‘<)’

6) x> ya(xvzey),

7 f=xy—>(y®xy)
8) f=x—>y—>(y®xy)
9) f=xvy—>(y®xy)
10) f =y > x(y D xy)

3apnannsa 4. [lano nBi OyneBi ¢yskmii. Hocmigute, 4u OyAyTh BOHHU

PIBHOCHJIBHUMU. 3HANTH ICTOTHI Ta (DIKTUBHI 3MiHHI MepIoi GyHKIIII:

) f=x=y)=>FAry=s(xdy)) g:(X/\y:>x):>y;

2) f=(Xvynz)=((x=)=(yv)=X) g=x=y)=(F=X);
) F=(xXBYyAZ)=>=X=>(Y=12), g=x=>(Yy=>12)=X);

4) f=xv(y=1, g=Kxvy)exvi),

5) f=x=(ye1z2), g=xX=y)<=(xX=>12);

6) f=xA(ye=12), g=(XAYy)=(XAZ)X;

) f=xv(y=12, g=Kxvy)=(Xv2);

8) f=xA(y=12), g=X=Yy)=>(XA2);

9) f=x=(yvi), g=x=y)v(x=12);

10) f=x=(yAz), g=x=Yy)A(X=12).
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3aBnanns S. [lepeBipuTu 3a1any cucremy OyieBUX (DYHKIIIM HAa TOBHOTY:
1) T={xy, XV y, XDy, Xy v yz v 2x};
r={x,x(yo1)oy,x®ydz};

3) T={xy, XV Yy, x®yDzD1;

4§ T={x®y®z,xVvY01};

5) =X, x(y = ) ®X(y D z), x = y};
6) 2={0,x=y,Xx® Yy, xy < xz};

7) =10, %, x(y®z) ® yz};

8) Z={xyVvXz,X,x=Y,0,x® yz};

9 Z={xy®z,xDy®DL XY, X}

10) 2={X, x(y = 2) & (yVv ), x®y®z}.

3aBnanna 6. JloBectu, mo apyra ¢opmyia € JIOTIYHUM HACHiAKOM MepIoi
dbopmynu. 3HAWTH BC1 JIOTTYHI HACTIIKH 3 TIepIoi popMyu:

1) «(AvB); -(AAB).

2) A; B> A.

3) (A>B)YB—>C); A>C.

4) A—>B; (AAC)—(BAC).

5 A—>C; (B—>C)—>(AvB—C).

6) A; ——A.

7) —A; A—>B.

8) (A—>B)A; B.

9 (A—>B)B; A.

10) (A > B)C v B)C; 4.

3apnannsa 7. 3anucatu MipKyBaHHS (opMynor Ta 3’sCyBaTH HOrO

MPaBUJIbHICTB:
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1) SAxmo aecsaTkoBUil 3amuc yuciia X 3aKIHUYETHCS JIBOMA HYJISIMHU, TO BOHO
nimaThess Ha 4. Uumcmo X mumthes Ha 4. 3HAUWTH, WOTO JACCATKOBHUM 3aIlHC
3aKiHIY€ETHCS IBOMA HYJISIMH.

2) Skwmo Kypc LIHHUX ManepiB 3pocTae ado BIACOTKOBA CTaBKa 3HUKYETHCH,
TOo ab0 majae Kypc akiii, abo moxaTku He miBUILYIOThCA. Kypc akuiid 3HMKYEThCS
TOJI1 1 TUTBKH TOJI1, KOJM 3pOCTa€ KypC LIHHMUX ManepiB Ta 3pOCTalOTh MOAATKU. KO
BIJICOTKOBA CTaBKa 3HMKYETHCS, TO a00 KypC aKiliii He 3HUKYEThCS, a00 KypC LIHHUX
nanepiB He 3poctac. Ormxe, abo0 MIABUIIYIOTHCS TMOJAATKH, ab0 Kypc aKIlii
3HIDKYETHCS Ta 3HUKYETHCS BIJICOTKOBA CTaBKa.

3) Sxmo He Oyso gomiB abo Oyau 3aMOPO3KH, TO Bpoxai moranuii. Bimomo,
10 BpoXxai 100puii, a 3aMOpo3KiB He Oyio. OTxe, Oyau JO1IIi.

4) Bigomo, mo ab0 MOJaTKH 3MEHIIYIOTHCS Ta I[IHU 3pOCTaloTh, a00 PiBEHb
0e3pOo0ITTS 3aMUIIAETHCA MOCTIMHUM. SIKIIO MOAATKA 3MEHINYIOTHCS, TO 1HQIAIIS
3poctae. [HsAIg He 3pocTae. OTke, piBeHb OE3pOOITTS 3AIUIIAETHCS TOCTIHHUM.

5) SIkmo sic menieBuit a0o TpaHCIOPT B AeilluTi, TO a00 3pOCTalOTh BUPYOKH,
a00 3MEHIIYIOTbCS MOCATKU. SIKIO 301UIBIIYIOThCS BUPYOKH Ta 3MEHIIIYIOTh MTOCAIKH,
TO TpaHcmopT B aedimuti. BimomMo, 1o jic JenieBui 1 TpaHCIIOPT HE B JACHUIIMTI.
OT1xe, BUpYOKH 30UTBIIYIOTHCS TOJII 1 TUTBKH TO1, KOJIA MOCAJAKU HE 3MEHIIIYIOThCS.

6) Uucio a6o minuthes 1 HA 2 1 HAa 3 abo 3akiHuyeThes Ha 0. Skmo uymcio
3aKiHUy€eThCs Ha (), TO BOHO NUTUTHCS Ha S. SIKIO Y4MCIIO AUTUTHCS HA 5, TO BOHO HE
IUINTHCA Ha 3. BigoMo, 1110 4Kcia0 OUIMTHC Ha 3. 3Ha4YUTh, BOHO AUIMTHCS Ha 2.

7) Uucno mae abo BiaactuBocTi A 1 B ogHovacHo, abo BiactuBicTh C. SIKIno
guciao Mae BiactuBicTe C, TO BOHO Mae 1 BiacTuBicTh D. SIKImIo BHKOHY€ETHCS
BiactuBicTh D, TO BimacTuBiCTh B HE BUKOHYETbCS. Bimomo, mo BiacTuBicTh B
BUKOHYETHCS. TOJ1l BUKOHYETHCS 1 BIACTUBICTH A.

8) Uucio mae BiactuBicTh C, a TaKOXK BJIACTUBICTH 4 ab0 BIACTUBICTH B. 3
BUKOHaHHS BIacTUBOCTI C BHUIUTMBAaE BUKOHAHHS BiaacTuBOCTI D. BmactuBocti D 1 B.
HE BUKOHYIOTBCS OJJHOYacHO. OTKe, YUCIIO Ma€ BIACTUBICTH A.

9) SIkuio HaTypajabHE YMCIIO MapHe, TO BOHO abo mpocte, abo ckinaneHe. [ane

MapHE HAaTypaJbHE YUCIIO € CKIAJEHUM. 3HAYUTh, BOHO HE MPOCTE.
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10) Skmo HaTypajibHE YMCIO MA€ TUIBKU J1Ba JUIBHUKH, TO BOHO € MPOCTHUM.

Jlane yucio mae OublIe 1BOX AUTBHUKIB. OTXe, BOHO HE € IPOCTUM.

3aBnannsa 8. llepeBiputu, un € cxemMa MIpPKyBaHHS NpPaBHIbHOW. Y pasi
MO3UTUBHOI BIIMOBI/1I 3HAUTH MPUKIIAJ MIPKYBAaHHS 32 TAKOIO CXEMOIO.

A=B _
UV ArB=(crcC)

A=B
2) AAB=A"
3 A—=B _
) A=B=(CAC)
A=B,A=C
A= BC
AB = C .
AC =B’
A=B,C=D,BD .
AC ’
7y (L= (p2=0).
(p1v p2)=q
g (Pvp)=a
(pr=0a)A(py=0q)
AC =B
AB=C'

A= BC
A=C

4)

5)

6)

9)

10)

3aBaannsa 9. Ha MHOXUHI AIiCHUX Yucen 3a7aHO JBa NpeauKaTh. 3’ sICyBaTH,

YM € OJUH 3 HUX HACJIIIKOM IHIIIOTO.
1) [X[<3, x?-3x+2=0;
2) x4 =16, x2 =_2
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3) x-1>0, (x-2)x-5)=0;
4) sin x =3, X% +5=0;

5) X% +5Xx—6>0, X+1=1+X;
6) x? <0, x=sihz:

7) -5<X, x<b5;
8) lgx<1 1<x<10;

9) x2+y2 =1, x2+y2 <1:

10) X <y, y=20.

3appannsa 10. 3anuinTh cioBaMy 3aJaHe BUCIOBIIOBAHHS Ta 3HAWAITH HOTO

3HA4YEeHHS ICTUHHOCTI. Bci 3MiHHI HAOyBalOTh TIMCHUX 3HAYCHbD.

vx)@y) (x+y=7);

(

(vx) ([x2 > x)> (x> 1)v (x < 0));
(va)((3x)(ax = 6)) > (a # 0));
(vb)(3a)|(vx) (x2 +ax+b>0));

() (x> (x < 2)) & (x=x));

(
10) (3b)(va) ((Hx)(x2 +ax+b= 0»

3aBaanns 11. Ha mHOXUMHI faificHux dncen (s 1-5 BapiaHTIB), MITUX YUCEN
(nna 6-10 BapiaHTiB) MOOYIyBaTH MPEIUKATHU:

1) R(X, y,2) i (Vy )R(X, Y,Z) Tax, mo6 Apyruii OyB TOTOXKHO iCTUHHHM;
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2) Q(x,v,2) i (vy)Q(x,y,2) Tak, wo6 nepumii GyB BUKOHYBaHUM, a APYrHil
TOTOXKHO XHOHIM;

3) R(x,v,2) i 3y)R(x, y,2) Tax, w06 ApyrHii 6YE TOTOKHO XHOHUM;

4) S(x,y,2) i 3y)S(x,y,2) Tax, mo6 nepumii 6yB BUKOHYBAHNM, a APYTHil
TOTOKHO-ICTHHHUM;

5) R(x,y,2) i (vx)vy R(X, Y, 2) tax, 106 apyrHii 6YB TOTOKHO ICTHHHMM;

6) R(x,v,2) i (vy )R(x, Y, z) Tax, mo6 apyruii GyB TOTOKHO iCTHHHIM;

7) Q(x,v,2) i (YY)Q(x, Y, z) Tak, mo6 nepumii 6ys BUKOHYBAHHM, a APYTHiA
TOTOKHO XHOHIM;

8) R(x,y,2) i By)R(X, Y, 2) Tax, mo6 apyruii 6ys TOTOKHO XUGHHM;

9) S(x,y,2) i (3y)S(X,y,2) Tak, mo6 nepmmii 6ys BUKOHYBaHMM, a APYTHIA
TOTOKHO-ICTHHHUM;

10) R(x,y,2) i (VX)(VY )R(X, Y, 2) TaK, o0 Apyruil OyB TOTOKHO ICTHHHHUM.

3apaannsa 12. 3HaliiTh MHOKHUHY ICTUHHOCTI TIPEIMKATA:
1) « X kpatHe 3», 3a4aHOr0 HAa MHOXKUHI M = {1;2;3;4;5;6;7;8;9};
2) « X KpaTHE 3», 3a1aHOT0 Ha MHOKHHI M = {3;6;9;12};

3) «x xpatHe 3», 3aJaHOr0 Ha MHOXKHHI M = {2;5;7};
4) «y® +3y +2 =0, 3a1aHOT0 HAa MHOKHHI JIIHCHUX YHCET;

2 .
5) «y“+1>0», 3a1aHOr0 Ha MHOXKHHI JTIHCHUX YHCEIT;

6) «Siny > 2», 3a7aHOr0 HAa MHOYKHHI TIHCHUX YHCEIL;
2 2 .
7) «X° 4+ y° =0», 3a1aHOr0 Ha MHOXKHHI JIHCHUX YHCEIT;

8) « X2 + y2 < 0», 3a1aHOr0 Ha MHOXKHMHI JIMCHUX YHCEIL,
9) «X < Y», 3aaHoro Ha MHOXHHAX M, = {1,2;3;4}, M y = {3,4;5};

10) « y; aimMTh Y, », 3alaHOr0 Ha MHOXKKHI M = {2;3;4;6}.

97



3aBnannsa 13. 300pa3uTv Ha KOOPJAMHATHIA MpsAMIA MHOXHHY ICTUHHOCTI

npeauKara, 3aJJaHoro Ha MHOXKHHI R
1) x> 2;
2) [x|=1;
3) [x<1;
4) [x>1;
5) [x—2/>1;
6) [x+3<1;
7) X* +2x+1=0;
8) x> +6x+9>0;
9) x*+6x-16<0;
10) x2/x = x.

3apnannsa 14. 300pa3uTv HA KOOPJWHATHIN TJIOMIMHI MHOXKHUHY ICTHHHOCTI

peauKary, 3aJIaHoro Ha MHOXKUHI R
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7) (X2 - y2)(x-y)=x+y;
8) [x+3>3;
9) (x—5)/(x-2)>0;

10) xsinx<0.

3apnannsa 15. Hapexith mo ABa OpHUKIaAM TOTOXKHO ICTUHHHUX 1 TOTOXHO

XUOHUX MpPEIUKAaTIB.

3aBnanHa  16. 3HaliiTh MHOXWHY TakK, 100 Taki NpeauKaTd Oyiau

PIBHOCWJIBHUMU Ha 111l MHOKHHI (MaJM OJIHY 1 Ty caMy MHOXKHHY ICTUHHOCT1):
1) x*=1Ta X=1;
2) x*=x ta x=1;
3) x—1=y Ta (x2 —1)/(x+1)= y;
4) « X - YUCIO AUTHHUKIB IPOCTOTO YUCIIA» Ta» « X - IPOCTE MapHE YKCIIO»;

5) « X AITUTBCS Ha 2» Ta « X IUIMTHCS Ha 3»;
6) X*+5x+6=0 Ta X=-2;

7) y=x1a .y =X;

8) y=xmtaly| =[x

9) « X - poMO» Ta «JIiaroHai X B3aEMHO MEPICHIANKYIISPHI;

10) «Z - poMO» Ta «aiaroHali B Z B3a€EMHO TEPIICHIUKYIISPHIY.

3apnannsa 17. 3HaliiTh MHOXHHY Tak, MO0 Taki mpeaukatu Oymiu

HepIBHOCHJTBHUMH H (il MHOKHH
1) (x2—2):(x+\/§)=x—\/§ Ta sinx <1;
2) [ <0 Ta x*=0;
3) Xy =6 1a /X -\/y =6;
4) x=y ta x| =1y;
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5 x>1T1ay>1,

6) Xx=2Ta X+Yy/y=3;

7) «X KpaTHO 3» Ta « X KPaTHO 5»;

8) « y - MapHC YUCJIO» Ta « y - IIPOCTC YUCIIO»,
9) x*-1=0T1a x*+2x-3=0;

10) x2 =1 1a (x=~/2)(x+05)(x —1)(x +1)=0.

3aBnannsa 18. BuzHauuTtu, UM Ma€OTh MiCIlI€ PIBHOCUIBHOCTI AJi OyAb-sIKUX
npeaukarie P(X,y), Q(x), S(X). Skmio Hi, To HaBeAITh MPUKIAIN MPESIUKATIB, 110
Mi/ITBEPIIKYIOTH Li€.

1) Vx3yP(x,y) = 3IxXVyP(x,Y);

2) ¥X(Q(X) v S(x)) = VX(Q(X) v VXS(X)) ;

3) I(Q(X) v S(x)) =3Ix(Q(X) v IXS(X)) ;

4) Vxvy(Q(x) v S(xy)) = vx(Q(x) v ¥yS(Y)) ;

5) ¥xQ(X) = 3xS(x)) = IX(Q(X) = S(X));

6) 3xQ(x) v ¥x5(x)) = Ix(Q(x) = S(x)) ;

7) VX(Q(X) = S(X)) = VxQ(X) = VxS (X);

8) IxP(x)v IxQ(x) = IX(P(x) v Q(x));

9) VxP(x)v ¥xQ(x)= vx(P(x) v Q(x));

10) IxP(x) A IxQ(x) = Ix(P(x) A Q(x)).
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	Задача 21. Довести, що формула  є тавтологією (правило доведення розгляданням випадків). Сутність: «Доводиться твердження . Вибираються такі твердження  і , серед яких хоча б одне вірне і одночасно вірні імплікації  і . Тоді  вірне».
	Задача 20. Знайдіть всі наслідки з посилок: а)  і ; б) ,  і ; в)  і ;  г) ,  і .
	Задача 21. Знайдіть наслідки з посилок , , , які містять: а) тільки змінні   і , б) тільки змінні ,  і .
	(Вказівка.  Побудувати таблицю істинності всіх посилок; відмітити набори змінних, коли всі посилки одночасно істинні; окремо скласти таблицю для змінних   і , поставивши 1 для тих наборів, які є піднаборами відмічених наборів, і 0 для решти наборів; п...
	Задача 22. Довести, що формула  є тавтологією (правило виводу Евкліда).
	Задача 24. Чи є міркування правильними?
	Увага! Висловлювання  істинне тоді і тільки тоді, коли предикат  тотожно істинний. Висловлювання  істинне тоді і тільки тоді, коли предикат  виконуваний, і хибне, якщо предикат  тотожно хибний.
	Побудова заперечень висловлювань найчастіше відбувається приписуванням частки «не» перед присудком: дорівнює – не дорівнює, менше – не менше і інші. Для математичних тверджень, що містять квантори, цей прийом неприйнятний, оскільки не дає заперечення....
	1) Якщо твердження починається з квантора загальності (існування), треба замінити його квантором існування (загальності);
	2) Поставити символ заперечення над всім логічним виразом, що стоїть після квантора.
	Символічний запис цього правила має вигляд:
	;
	.
	Доведемо, наприклад, що . Нехай , тоді . За означенням квантора загальності кон’юнкція  дорівнює 0, а значить існує принаймні одне і, що , звідки . Отже, маємо істинне висловлювання . Аналогічно, з істинності висловлювання  доводиться істинність висло...
	Зауважимо, що це правило побудови заперечень поширюється і на логічні вирази, що починаються з кількох кванторів. Для цього треба це правило послідовно застосувати кілька разів. Наприклад,
	Розв'язання. Перше висловлювання: . Друге висловлювання: .
	,
	або
	. (1)
	Розв'язання. 1) . 2) , тобто область істинності предиката  є множина всіх точок графіка функції , обидві координати яких є натуральними числами.
	Задача 5.  У наступних формулах підкреслити зв’язані входження змінної х:
	1) ,
	2) ,
	3) .
	Розв’язання. 1) ,
	2) , (1)
	3) . (1)
	Задача 7.  Спростити формулу .
	Розв’язання.
	Задача 8.  Довести, що формула  є загальнозначущою.

