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IlepeamoBa

MaremaTuuHa JIOTIKa 3aiiMa€e OJIHE 3 HAWBaXKJIUBIIMIUX MICIb Y
CydacHId MaTemMaTh4Hii Hayill. Bona 3Halluia Take IIHPOKE
3aCTOCYBAaHHSA B PI3HOMAHITHILNIMX Taly3siX HAyYKOBHX JIOCJIIKCHb,
SIKOTO HIKOJIM HE 3Hajla TpajaulliiiHa (opmasbHa Jiorika. MaTeMaThu4Ha
JIOTIKA Ta TEOPIsl AJITOPUTMIB 3 BEJIMKHUM YCIIIXOM BHUKOPUCTOBYIOTHCS B
TEOp1l PEICHMHO-KOHTAKTHUX CXEM 1 B TEOpll aBTOMaTiB, TOOTO B
K10€pHETHII1, B JIIHTBICTHIIl, B €EKOHOMIYHMX JOCJIIKECHHAX, Y (h1310JI0T11
MO3KY 1 ICHXOJIOTII ToIllo. MaTeMaThuHa JIOTIKa YK€ BaXKJIMBa LIS
BUMTECIIIB MaTeMaTUKH. BoHa [ae MOXIUBICTH Kpamie 3pO3yMITH
CTPYKTYPHO-JIOTIYHY CXEMY MIKUIBHOTO KYpCy MaTeMaTHKH, TIuOIIe
BHUKHYTH B CYTh IIOHATTA JOBCJCHHA, 3 SICyBaTH 3MICT TOHSATTS
JIOTIYHOIO CJIIAYBaHHS, BCTAHOBUTHU 3B S3KHM MK PI3HOTO POaY

TCOPCMAMH TOIIO.

[cTopuuHO MaTeMaTH4Ha JIorika OyJayBajlach sK ajlreOpaiuHa
TEOopis, Yy AKIMA 3B SI3KH MDK PI3HUMHU MOHSATTIMHM JIOTIKH BHpa)KaJaucs 3a
moromoror omepaiiiii. Taka moOygoBa MaTeMaTUYHOI JIOTIKM 3T0JIOM
JIcTajla Ha3By ajrcOpu BHUCIOBJICHb 1 anreOpu npeaukariB. llopsg 3
NOTPEOO 3MICTOBHOI MOOYJI0BHM MAaTeMaTH4YHOl JIOTIKM BHHHKJIA
noTpeda OyayBaTH MaTEMaTHYHY JIOTIKY K (hOpMabHO-aKCIOMAaTHYHY
TEOpI0, [JIS SKOI ajlreopa IMpPEJUKaTIB € OJHIEID 3 MOXIUBHUX
iHTepnperamii. Tomy 3aMicTh aiareOpd BHCIOBIEHb 1 alreopu
NPECAUKATIB PO3rJISAa0Th BIANOBIAHO YHCJICHHS BHCJIOBJICHB 1 JIOTIKY

PEAUKATIB.

[loHATTS 1 METOAM MATEMAaTHYHOI JIOTIKHM HEOOXIJaH1 JUIA

OOIpYHTYBaHHS MPABHJIBHOCTI THX YHM IHIIMX CIIOCOOIB OTpHMAaHHSA
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ICTUHHOI'O 3HaHHS. AmNaparT MaTEeMaTH4YHOl JIOTIKM HEOOXIAHHM IS
aJIcKBaTHOTO MOJICIIOBAHHS PI3HOMAHITHUX MPEIMETHUX 00JacTel,

CTBOPEHHS Cy4YaCHMX IIPOrpaMHUX Ta IH(POpPMAIIHHUX CUCTEM.

IIpeqmer HaB4YalbHOI JUCHUILIIHM «MaTeMaTU4Ha JIOrika Ta
TEOpPIsi aJIrOPUTMIB» BKJIFOYa€e B ce0€ BHBUCHHS O0a30BUX MOHSATH
MaTEMaTHUYHOI JIOTIKH, pO3TJi] CEMAHTUUHHUX MOJCICH JIOTIKH Ta

(hbopMallbHO-aKCIOMAaTHUHUX JOTTYHUX CUCTEM.

JlaHl Bka3IBKM IIpU3HA4YE€Hl [JIsI CTYACHTIB MaTE€MaTUYHHX
CIICLI1AJILHOCTEH MEAaroriyHMX YHIBEPCUTETIB Ta IHCTUTYTIB, a TaKOX
JUIA BUKJIaJadlB Kypcy «MaremaTudHa JIOTIKa Ta TEOpIs aJIrOPUTMIB.
BuBueHHs naHoro Kypcy crpuse (OpMyBaHHIO 3arajilbHOHayKOBOTO
CBITOIVIIAY 1 BHUXOBAaHHK MAaTEMaTH4YHOlI KYJIbTYpH, HEOOX1JIHOI
MallOyTHHOMY BUMTEIIIO IS MPOBEJACHHS HAYKOBUX JOCIIIXKEHB, JJIs
IIMOOKOI0 pO3yMIHHSA LIUJICH 1 3aBAaHb SIK OCHOBHOI'O IIKUILHOIO KYpCy
MaTEMaTUKH, TaK 1 CIEIlaJbHUX (PAKyJIbTaTUBHUX KYPCIB Ta HayKOBHUX
I'YpTKIB. 3MICT JaHUX BKa31BOK BIJINOBIJA€E JIIFOYIM IIporpamMi BKa3aHOTO
KypCy Ta BHUCBITJIIOE€ MMUTAHHSA TEOpli aJr€cOpH BUCJIOBJICHb, YHCJICHHS

BUCJIOBJICHE Ta JIOT1KHA HpeﬂHKaTiB.

Koxxen naparpad BiAMoB1Ja€e OJJHOMY IMPAKTUUHOMY 3aHATTIO 1 Ma€
HAaCTYIIHY CTPYKTypy: TEMa 3aHATTA, METa 3aHATTA, HEOOXIHI
TEOPETUYHI BIJOMOCTI, MPUKJIAAA PO3B’SA3yBAaHHS 3a7ad, BIIPaBU JJIs
ayJUTOPHOI poOOTH Ta 3aJadl caMOCTIiMHO1 poOoTHu. Ilpn marorosil go
KOKHOTO TPAaKTUYHOTO 3aHATTS CTYJCHT MOBHHEH O3HAMOMMTHUCH 3
TEMOIO 3aHATTS Ta YCBIIOMUTH ioro MeTty. I[licis 1mpOoro CTyAeHT
IIOBMHEH BUBYUTH HEOOXI1/IHI O3HAUCHHS, TEOpEMU, (PaKTH, BIIACTUBOCTI,
aJITOPUTMM Ta PO3IVISSHYTH MPHUKIAJN PO3B’sA3yBaHHA 3aja4. Ha 3aHATTI
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aHaJI3YIOThCS MPHUKJIAAA PO3B’A3yYBaHHSA 3ajay, PO3IISAAI0TLCS BIPaBU
ayqUTOPHOI po0OTH, a BJIOMA CTYIEHTH pPO3B’SA3YIOTh 3aBJaHHS
caMoOcCTIiiHO1I poOotu. HaBeneH1 IpuKIagd OXOIUIIOIOThH MaMKe BCl
TUIIOBI 3ajJjaul Kypcy Ta JOIOMararoTh 3aCBOEHHIO MaTepiajly IpHu

IHAYBIAyaJlbHOMY HaBYaHHI.



Po3aia 1. AiireOpa BHC/I0OBIICHD

3anarTsa Nel. Bucioiiennsi. Onepauii ajiredOpu BUCJI0OBJICHb.

Axwo 6 ceimi ece 6e3enys0o, — ckasaia
Anica, — wo 3asadxcae eueadamu SAKUUCH
cenc?

JIvwoic Keppoan «Anica é Kkpaini oue)

Mema 3aHammaA: 3aCBOITU IMOHSTTS BHUCJIOBICHHS Ta OIEpalid

aJIT€6pH BHUCJIOBJICHB.

Heoboxioni meopemuuni mamepianu:

Bucnoenenna — 1e pedyeHHs, MpO SKE MA€ CEHC T'OBOPHUTH, IO
BOHO ICTUHHE a00 XUOHE.

— KOXKHE BHCJIOBICHHS € a00 ICTUHHHUM, a00 XuOHUM (3aKOH
BUKIIOUEHO20 MPEMb020);

—  JKOJIHE BHCJIOBJICHHS HE € OJHOYACHO ICTUHHUM 1 XMOHHUM (3AKOH
BUKIIOYEHHA CYNEPEYHOCHIT).

Mamemamuuna noczika — HayKa, 110 BUBYae (opMajbHI 3aKOHHU
MIPKYBaHHS 3a JOINOMOIOK0 MAaTEMAaTHUYHUX 3aco0I1B, TOOTO TakKl
[IpaBuJjia, K1 HE 3aJICKaTh B1Jl KOHKPETHOT'O 3MICTY BUCIIOBJICHb.

Bupas sikuii He € BUCIIOBIICHHSIM, aJIe CTa€ HUM MIC/A 3aMIiHHM BCIX
CHMBOJIIB 3MIHHHX, III0 BXOJSTh y LIEd BHpa3, Ha3BaMH BIJIOBIJIHUX
IIPEAMETIB, HA3UBAETLCS GUCT06II08AIbHOIO (POPMOIO.

OHI€EI0 3 OCHOBHHMX 3ajiad JIOTIKM BHUCIOBJICHB € JOCJIKCHHS
3aKOHIB (JIOTIYHUX 3B’S30K), 3a JOIOMOTIOK SIKUX 3 IICBHUX BUXIJHHUX
BHCJIOBJIEHb  YTBOPIOIOTHCS  HOB1I  BHCJIOBJICHHS. Takl  3aKoOHHM
HAa3UBAIOTLCS JIOZIYHUMU Onepauiamu Ta TPHUOJIU3HO BIJANOBIJIAIOTH

BHAPA3dM MOBH:



1. «i», «a», «ane», «<xou», KHE38aANHCAIOYUU HA ...»;
«a0o», «<4u», «<X04 OOHE 3 ...»;
KHE», KHeNPAaABGUIIbHO, W0...»;

CAKUWLO «ouy MO .., &... IMAJIKYE ...», €3 «u. CLOYE ...»;

(O T S VS N o

... moOi I MinbKu mooi, KOau ...», «... AKWO0 [ MIJIbKU AKWO ...»,
«...CKGIBAJICHMHE ...».

BucnoBieHHS, sKI HE MICTATh JIOTIYHHUX 3B’ S30K, HA3MBAKOTHLCS
e1eMEHMAPHUMU, AMOMAPHUMU.

B J0oriil BHUCIOBJICHL €JIEMEHTApPHI BHUCIIOBIICHHS PO3IJIAAAI0ThCSA
SK HENOAUIbHI IUIl (BHYTPIIIHIO CTPYKTYpy HE aHA3YIOTh).
BucoBI€HHS, K€ MICTUTh X04a O OJHY JIOTIYHY 3B’ 513Ky, HA3UBAETHCS
CKJIAOHUM BUCIIOBJICHHSIM.

Hapam ictuHHE 3Ha4YeHHS OyJaeMo Io3HadyaThm uepe3 I, XubOHe
3Ha4YCHHS — yepe3 0.

JlocnipkeHHsT JIOTIYHHUX OIlepallil IMPOBOJIUTLCI B ajzeodpi
euc/106/1eHb. JIOTIUHUM omepalliiM B JIOTIIl BUCJIOBIEHbL CTaBIISTHCS Y
B1JIIIOBIIHICTh HACTYIIHI JIOT1UHI OII€paIll aarcOpy BUCIOBJICHb:

1. p A qQ— KoH’rOHKUIA (TOTIUHE «1», «&»),

2. pV q— ou3’toHKuia ( TIOTIUHE «ab0»),

3. p —3anepeueHHA (KHE p»),

4. p = q — imnaikauia («IKUO ..., TO ...», p—aHTEHEACHT (IIOCHUJIKA) §—
KOHCEKBEHT (BUCHOBOK)),

5. p © q— ekeiganenyia (p = q).

3 uMX oIeEpallil 3allCpeUCHHs € YHapHOIO, a pemra — OiHapHl. B
ajareOpl BHUCIIOBIIEHb TAaKOX ICHYIOTh OIHApHI1 JIOTIYHI OIEpallli, K1 HE

MarOTh aHAJIOT1B OIIE€paIlli B JIOT11ll BUCJIOBJICHD:



pDq — po3dinrbHe «abo» (3HAUCHHS (QYHKIII ICTUHHOCTI JIOPIBHIOE
apu(PMETUYHINA CyMl 3a MOAYJIEM 2 ICTHUHICHUX 3Ha4YE€Hb KOMIIOHEHTIB),
p | q — ecmpinka Ilipca,
p|q — mumpux Ileggepa.
Omnepainii anreOpu BHCJIOBJICHb BH3HAYaIOTHCS BIANOBIIHUMHU

tabnuusaMu. Och TaOnmuIg Ui OCHOBHHX omepaunid aiareOpu

BUCJIOBJICHb:
P |q|P | PAq PVq|P~q p<q| pPDq ([ Plq | plq
0 |01 0 0 1 1 0 1 1
0 (1|1 0 1 1 0 1 0 1
1 |00 0 1 0 0 1 0 1
1 |10 1 1 1 1 0 0 0

Ayoumopna poooma

Ipukaang 1.1.

a) «ir = 3,14» (npocme);

0) «4— HE € IPOCTUM YHUCIIOM» (cknaowue);

B) «iKmo3 < 2,10 3% < 2%» (cknaomue).

A

BopaBa 1.2. SIxi 3 BupasiB €: BHCIOBJICHHSIMH, BHUCIIOBIIOBAILHIMHA
dbopMaMu, H1 TUM, H1 IHIIUM?

a) 15 xpartne 3, ane HE KpaTHE 4;

6) x%<4;

B) KoskHe filicHe 4HCIIO 3a10BOJIBHSE HEPIBHICTD X2 = 0;

r)  Uu icHye aiiicHe 4ncio, 6inpre 3a 3 i MmeHme Bimy/10?

n) T.I'. llleBuenko — aBTOp «KarepuHa.

¢) UYwu npaBuibHa Benuka teopema depma?
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Ilpukaan 1.3. 3amucatn gaHe TBEPHKCHHA Y BUTIIIAI GOPMYJIH aareopu
BHUCJIOBJICHb 1 BCTAaHOBMTH HOro ICTHMHHICTH a00 XHOHICTh: «18 : 6B
TOMY 1 TUILKH B TOMY BUNAaAKy, ko 18 : 3 118 : 2».

Po3é’azok. ]Jlane TBEp/KCHHS CKIAJAETHCI 3 TPhOX IMPOCTHX
BHUCJIOBJICHB. [[03HAUMMO 1X BEJIMKMMH OYKBaMHU JJaTMHCLKOIO an(aBITy:

A—18:6 B—18:3 C—-18:2

CHoJlydHUKY «TOAl 1 TUIBKA TOAI» BIAINOBIJAE B aJreopi
BHUCJIOBJICHb OIIEpallisi €KBIBAJCHTHOCTI, CIIOJYYHHKY «I» - OIEpalis
KOH 1OHKII. Toal gaHe TBEpKECHHS MOXKHA 3alMdCcaTH y BHUIUISI
dbopmysmu: A & B AC.

BucnoBienns B 1 C ICTHHHI, TOMY ICTHHHOIO Oyae 1 iX
KOH FOHKI[IS. Tak SIK BUCJIOBJIEHHS A TaKOX ICTMHHE, TO 3a 03HAYCHHSIM
omepallll JOrIYHOIo CIHJyBaHHs BUILIMBae, mo ¢opmyina A & BAC
npuiiMae ictuabe 3HaueHs: [A © BAC| =1 1Al=1o1=1.

A

BnpaBa 1.4. BusHauuTH ICTHHHICTR 4YHM XHOHICTh CKJIAJHHUX
BHUCJIOBJICHb, BBa)alOUM BIJOMHUMH 3HAUCHHS ICTHHHOCTI HPOCTHUX
BHCJIOBJICHB, 3 SIKUX BOHU CKJIaJalOThCH:

a) 171 kparne 11, ane He kpaTHE 7.

0) 6= 6;

B Skmow< 3 om* < 3%

BnpaBa 1.5. 3anmcatu  TBEp/DKEHHS  JIOTIKO  MaTEMaTHUYHOIO
CHUMBOJIIKOIO 1 BU3HAYUTH ICTUHHICTh UM XUOHICTB 1X:

a) Sxmo 3219 kpatne 111, to 3219 kparne 37, a skmo 3219 He

kpatHe 37, To 3219 He kpaTHe 111.
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0) x% > 4 Tomi i TINBKK TOML, KOIH X > 2 abo x < —2;

B) x%> 4 Toxii TIIBKK TOMi, KOMA X > 2 1 x < —2.
Camocmiiina po6oma

3anauva 1.1. BusHauntl ICTHHHICTh UM XWUOHICTH CKJIaJ{HUX BUCJIOBJICHb,
BBaXKAIOUM BIJJIOMHMM 3HAYEHHS ICTUHHOCTI IPOCTHUX BHUCIOBIICHb, 3

JAKHUX BOHH CKJIaJAaHOTHCA.

) —2>-3 i —->-=

6) =2>-3 amk (=2)*<(-3)

3amaua 1.2. 3anucaTy TBEPIXKCHHS JIOTIKO MATEMAaTUYHOKO CHMBOIIIKOIO
1 BU3HAYATHU ICTUHHICTE UM XHOHICTE 1X:

a) x%<4 TonmiiTineku TOAL, KOMMX < 2 i x> —2;

6) x%<4 TomiiTUIbKHU TOO, KOMHX < 2 abo x> —2.
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3ansaTra Ne2. Tadauui ictunHocTi. TaBTOJIOTII TA IPOTHPIYYS.

— He cymyu, — ckazana Anica.

— Pano yu nizHo 6ce cmane 3po3ymino, ece

cCmaHe Ha c60l Micys I GUUUKYEMbCS 6

EOUHY Kpacugy cxemy, 5K Mepedicuaa.

Cmane 3po3ymino, Hasiwjo ece 0OYI10

nompioHo, momy uio ece byoe npasuibHo.
Jvroic Kepponn «Anica ¢ Kpaini oue»

Mema 3anmamma: BUBYUTH TOHATTS GOpMyau  aiarcOpu
BHUCJIOBJICHb, 3aCBOITH IOPSJAOK Il JIOTIYHUX OIlepalllii, HaBUYUTHUCH
OyayBaTh TaOJMIIO ICTHHHOCTI (GOpMyJIM aiarcOpu BHCIIOBJICHbD,
pO3III3HaBaTH TOTOXKHY ICTHHHICTH (DOPMYJI, 3aCBOITH OCHOBHI 3aKOHH

anreOpy BUCIIOBJICHb.
Heobxioni meopemuyuni mamepianu:

Dopmynamu anrcOpu BHUCIOBIIEHb HA3MBATUMEMO ITPOIO3UIIIAHI
6ykBu i Bupasu Buay (4), (AAB), (AVB), (A- B), (A< B), ne
A, B — d¢opmymu. Ilpm npoMy mpomno3uiliiiHli OYKBM Ha3UBAKOTh
eleMeHmapHumu hopmynamu.

3 METOI0 CIPONICHHS 3amucy (OpMyJl BCTAaHOBJIIOIOTHCS IpaBUJIa
CKOpPOYEHHS uHciia ayxokK. [le Taki mpaBuia:

1.  3oBHIIHI AYXKH B 3amIiC1 (GOPMYIIHA OMYCKAIOThCS;

2. VYciM JOTIYHEM OICpamisM HPHUIHCYETHCA IICBHUM paHT,

SKUUA 3HIKYETHCS B MIPY IIEPEMIIIICHHS 3/1Ba Ha IpaBo: , A, V,—, <.
OcTaHHST N0 MOPAAKY JOriyHa ormnepamiss B (GopMylll Ha3HUBAETHCS
20JI0BHOI0 ONEPAUIEID.

B dopmym A(pq,p3,---,Pn) 3MIHHL (Pq,D3,...,Pn) MOXYThH

HaOyBaTH JOBUIBLHI I1CTHHHI 3HaucHHS 3 MHOXMHU {0,1}. Koxnnii
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PO3IIOALI 3HAYCHb ICTHHHOCTI BCIX IPOIO3UILIAHUX OYKB Pq, P2, -, Pn
Ha3WBaIOTh N-3HAYHUM HAO00pOM (Pq, P>, -, Pn). LaKHX HAOOPIB ICHYE
2™. KoxxaroMmy HabOpy BIAIOBIJa€ €IMHE 3HAUYCHHS (YHKINI ICTHHHOCTI
dbopmymu A(p1, P2, ..., Pn), SKE MOXKHA OOYHCIHUTH CYTO MEXaHIYHO.
Tabmumi BigmosigHocTi Mixk 2" nHabopamu 3HayYeHb S3MIHHHX |
3HAUCHHSAM (POPMYJIM HA3UBAETHCA mMaduyero icmuHHocmi GOpMYyIIn.

Cepen dopmyn anredpu BHUCIOBJIEHb OCOOJMBO IIIKaBl TI
dbopmynH, K1 Ha Bcix Habopax (pq, Dy, ..., Pn) HAOMPAIOTH 3HAYCHHS 1
(momosicno oopienrowmes 1).

dopmyna anreOpu BucHOBICHL A(py, D3, ...,P,) HA3UBAETHCA
maemosio2i€ro TOAl 1 TUIBKH TOJI, KOJM (YHKIS ICTUHHOCTI, SKa
BU3HAYAETHCA II€0 POPMYIIO0, TOTOXKHO JIOPIBHIOE 1.

[To3nauaetscsa = A(py, ..., Pn)-

HaBengemo npukiiagy JeIKUX HaWBaKJIUBIIINAX TaBTOJIOTIH.

P ¢ D - 3aKOH NOOGIUHOZ0 3ANEePEeUECHHA,

PV D — 3aKOH GUKIIOUEHO20 MPEmMbo20;

P A D — 3aKOH 6UKTIIOUEHHA CYnEpeyHoCmi,

L]

P = P — 3AaKOH MOMOMCHOCMI,

PAD <> P —3aKOHU I0eMROMEHMHOCMI KOH IOHKUYIL,

PV D <> P —3aKOHU I0eMNOMEHMHOCMI OU3 FOHKUIT,

(p = q) & (@ — P) — 3aKOH KOHMPANO3UUIT,

pA(p = q) — q—3axon «Modus ponensy;

wmqmgn-hmm_

gA(p— q) — p—3axon «Modus tollensy:;
10. (p—>q)A(q—>71)— (p—r)—3aK0H cunozizmy.

TaBToOmOTIi TaKOXX Ha3UBAIOTLCS TOTOXKHO ICTHHHUMH (OopMYyIIaMH,
3aKOHAMH alreOpH BHCIIOBIICHb. IX JOBOIATH HE TIILKA METOIOM
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noOyqoBM  TaOJuIl ICTHHHOCTI, a M  METOJAOM  BIJAIIYKaHHS
KOHmMpPRPpUKIAoy.

dopmyna anreOpm BucioBieHb A(py, Py, ..-,Pn), fAKa HaOyBae
sgadcHHs icTmHHOCcTi 0 mHa Beix 2™  Habopax Ha3sMBaeThCS
CYRepeuHICmIo.

®opMmylia anreOpu BHCIOBIEHb, fKa HE € Hl TaBTOJIOTIEN), HI
CYIIEPEUYHICTIO, HA3UBAETHCA HEUMPAIbHOIO.

dopmyna anareOpu BHCIOBJIEHb, $SKa HE € CYNEpPEYHICTIO,
Ha3UBAETHCS 6UKOHYBAHOIO.

TeepostcenHus.
1. 3anepedcHHs TaBTOJIOTII € CYIIEPEYHICTIO 1, HABMAKH, 3alICPEYCHHS
CYIIEPEYHOCTI € TaBTOJIOTIELO.
2. KoskHa TaBTOJIOTIS — BUKOHYBaHa ¢opMyJia (ajic He HaBIIAKH).
3. Koskna HeiiTpanbHa — BUKOHYBaHa (popmyiia (aje He HaBIAKH).
4. 3amnepeucHHs  BHUKOHYBaHO1I  (QopMyJIM  MOXE OyTH  SK
BUKOHYBAHOIO, TaK 1 HECBUKOHYBaHOIO (hOPMYJIOKO.
5. Teopema (mpo miactaHoBky): SAxmo A(py, -, Pi -rPn) —
TaBTOJOTIA, To (hopmymna A*, yrBopena 3 dopmymu A(py, ..., Pir -» Pn)
1CTAHOBKOI JIOBUILHOI ()OpMYJIM alrcOpu BHUCIOBICHL B 3aMICTh
KOXHOT'O BXOJ’K€HHS IIPOIO3HUIIIMHOI OYKBH P; B A, € TAaKOXK TaBTOJIOT1S
(moBenenns guBuch [17, C. 27]).
6. Tecopema (mpo TtaBtoJsorii): Slkmo EA 1 EA—-> B, o EB
(noBenennsa guBuck [17, C. 28 ]).

Jociuna cmpykmypa CKIaoOH020 6uUC108/1€HHA — 1i¢ (opmyla

aﬂreﬁpﬁ BHUCJIOBJICHb, JdKa YTBOPHOE€TBECA 3 JdHOTO CKJIAAHOI'O
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BUCJIOBJICHHS 3aMIHOIO B HbOMY KOXKHOTO €JIEMEHTAPHOI'O BUCIIOBJICHHS
IIPOMNO3UIIMHOI0 3MIHHOKO.

BucnoBieHHS Ha3UBAETHCS J102IYHO icmuHHuMm (Ha 0a3l aureopu
BHCJIOBJIEHb) TOJ1 1 TUIBKH TOJ1, KOJIM HOTO JIOTIYHA CTPYKTypa €

TaBTOJIOTIEIO.

Ayoumopna poooma

Bnpasa 2.1. 35aliTi 3Ha4€HHS ICTUHHOCTI (hopMYyIIH:
a) A« BC—BVACVAB npu |A|=|B|=1,|C|=0.
6) B— ACVA— B —ADVB —C(C) npu
Al =1C]=0,|B| =[D| =1
Ilpukaaxg 2.2. Cxiacté TaOJUIIO ICTUHHOCTI, BCTAaHOBHTH, YU €
bopmynmaa = (p - (q > 1)) > qrVp TaBTOJOTIEI.
Po3e’azok. Tak sik B hopMylly BXOHATh TPHU PI3HI €IEMEHTapHI

BHUCJIOBJICHHS, TO TaOJIMIS CKJIANAEThCA 3 8 PAAKIB. 3 ACYEMO IOPSI0K

2 1 6 3 54
BUKOHAHHS orepaliii a = (p = (q e 7)) . q Nr ’\?'ﬁ
CkJitaiemMo TaOJInIIo:
) 2 3| 4 5 6
p|lq|r p -~ (1) BvE) | (2)=(6)
qor|p->(q->r)qr|p | qrvp a
000 1 | 0| 1 | |
001 1 1 0| 1 | |
0O (10 0 1 0| 1 | 1
011 1 1 1 1 | 1
1 010 1 1 0| O 0 0
1 0|1 1 1 0| O 0 0
1 1|0 0 0 0| O 0 1
1 1|1 1 1 1|0 | |
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Tak sk, ¢gopmyna a npuilMae ICTMHHI 3HAUC€HHS HE Ha BCIX
MOXJIMBUX HaOOpax 3HAu€Hb ICTHHHOCTI €JIEMEHTAapHUX BHUCIIOBJICHb,

IO B HEl BXOOATH, TO BOHA HC € TaBTOJIOTIEIO.

Bnpaga 2.3. [loOynyBaTu Tabaull ICTHHHOCTI IS (DOpMYII:
a) (P—Q)Vv(P—QP);

6) X—ZVvYX|V);

B) ((A— B)— (C— 4))— (BOO);

r) ((((A—B)—A) —B)—>C)lC.

BnpaBa 2.4. CkinaBmd TaOMMIll ICTHHHOCTI, BUSHAUNTH, YH € 3aJaHa

dopMyna  aareOpym  BHCJIOBICHL  TaBTOJIOTIEID,  CYIEPEUHICTIO,

HEUTpaJIbHOK, BUKOHYBAHOIO:

a) ACVBD — (AvB)(CvD);

6) (AVB)(BVC)AAC;

B) AB(A — B) < A.

Ilpukaang 2.5. Un mae micie JoridHa €KBIBaJICHTHICTh, SIKa BH3HAYAE

PO3IOAUILHY BIACTUBICTh €KBIBAJICHTHOCTI IO JI0 KOH FOHKIII1?
Po3¢’a3ok. HanummemMo po3no/iiyibHYy BJIACTHUBICTh €KBIBAJICHTHOCTI

[0 JO KOH IOHKIII Y BHUIJISAI (POPMYJIM 1 CKIAAEMO A HEl TAOJMIIO

ICTUHHOCTI.
z 1 E
po@AT)=@@eog)A(peT)
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CxkiajgeMo TaOJIUIIIo:

i 2 3 4 5
plq|T p— (1) (3) A(4)

gAT | p— (QAT) [ poq poTr | (PO @QNANp—T)
0[0[0]| O 1 1 1 1
0/0[1] O 1 1 0 0
0|1/0] O 1 0 1 0
0|11 1 0 0 0 0
1/0/0 O 0 0 0 0
101 O 0 0 1 0
110 0 0 1 0 0
1/1]1] 1 1 1 1 1

Jlngs Toro, mio0 Maja MICIE JOTIYHA C€KBIBAJCHTHICTh, SKa
BH3HAUYa€ PO3INOAUILHY BJIACTUBICTh €KBIBAJICHTHOCTI 11100 KOH FOHKIIII,
B TaOJIMI[l ICTUHHOCTI IOBHHHI CIIIBNAJaTH 3HaueHHA (2) Ta (5) mpu BCiX
2° 3HaYeHHSX OPONO3ULINHUX OykB. SIk 6auMMo, Iie HE TaK, TOMY JaHa
JIOT1YHa €KBIBAJICHTHICTh HE BUKOHYETHCS.

A
Ilpukaaxg 2.6. IlepeBipuTH, um € TaBToOJOTI€EI0 (opMynaa anreopu
srciioBiteHb (A — B)ACA(B — C)A (A — D) — D.

Po3é’azok. llpunyctumo, mo ¢dopmyna HE € TaBToJori€r. Toml
X04 Ha ogHOMY Habopl Gopmyina HaOyae 3HaucHHA (. Po3srimsiHemo meu
HaO1p. OCKUIBKM TOJIOBHA ormepalisa (GopMyJiM € IMIUIIKaIlsa, TO Ha
posrisgayBanoMy Habopi |[D| =0, a Bcl KOH'IOHKTHUBHI 4YJICHH B
aHTELEACHT] (POPMYJIM MATUMYTh 3HAUCHHS 1.

Toni|[A— D|=1 1 |D|=0,orxe|4] =0.

HNam, |[C]=1, |C|]=0 i |B— C|=1,1omy|B|=0.
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Hapemri, |[A — B| = (0 — 1) = 1. TakxuM 4uHOM, MH 3HaiIUIN
gabip (0,0,1), ma sxomy dopmyra nOpuiiMace 3HaucHHS 0

(KOHTpHIpHUKJIaa), TOOTO BOHA HE TaBTOJIOTIS.

A
Ilpukaan 2.7. Crrocobom BIAIIYKaHHS KOHTPIPHUKIATy BCTAHOBHTH THII
hopMyJIn:
(A — B)(A — B)(B — C)(B — C)(C — 4)(C — 4)

Po3é¢’azok. llpunyctumo, mo gaHa ¢gopmylia, ska SIBJISE COOOIO
KOH FOHKI[IFO IMIUIIKAI[ld, HE € TaBToJori€ro. Tomal Xou omHa 3
iMITTIKaIii moBuHHA OyTH xmbOHor. Hexaii, manpuknan, |[A — B| = 0.
[le moxuymBo mmme y Bumagky, komu |A|=1, |B|=0. Tomi,
HE3aJIC)KHO BIJ TOro, sSKAM Oyae BucioBicHHS (, Hama d¢opmya
npuiiMae XuOHe 3Ha4eHHs. OTXKe, BOHA HE € TaBTOJIOTIEKO.

IIepeBipumo Tenep, uu Moxke OyTu AaHa (opMylia CyIIEpPEYHICTIO.
SIKIIIO BOHA HE € CYMNEPEYHICTIO, TO IPH JACIKOMY PO3IMOALII 3HAYECHD
CJIEMEHTApHUX BHUCJIOBJIEHbL A, B 1 C TNOBUHHA TpUMMaTH ICTUHHE
3HaueHHA. Lle MOXIMBO JIMIIE Yy BUNIAJIKY, KOJIHU:

A—B|=1, |A—B|=1,
B—(C|= 1, B — C_‘ = 1,
C— A C — A=

|
—

Bouesuap, skmo nokinacta |A| = |B| = |C| = 0, To mani ymoBu
OynyTh BuKoHyBaTrcs. OTke, Hama GopMyJa He € cynepeuHicTio. Jana

(hopMyJia € BAKOHYBAHOIO.

Bnpasa 2.8. fIki 3 dopmyn € TaBTOIOTIIMHA?
a) (BeC)»-De—A)->BVD->AV();
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6) (P-R)=(Q@~-R))—>(PVQ)—=R).
BopaBa 2.9. JloBectn, mo ¢opMyna aiareOpd BHCIOBICHb €

TaBTOJIOTIEIO:

a) (A-B)-(4vC() - (BVO)):

6) (A4-B)(A-B)-A.

Bnpasa 2.10. /loBecTn TaBTOJIOTII:

a) pA(p—q)— q-3akoH «Modus ponensy;
0) gA(p~—q)— p-—3akon «Modus tollens»;

B) (p—~q)A(q—-r)— (p — r)— 3aKoH CHIIOTI3MY.
Camocmiiina poooma.

3agaua 2.1. [loOyayBaTti TaOJHIl ICTHHHOCTI A7 (hOPMYIIL:

a) XY(Z - X);

6) ABVABV CB(A(BOC));

B) (A-B)(C - B) < (AC - B).

3agaua 2.2. SIxi 3 popMy1 € TaBTOIOTIAMHU ?

ay ACVBD - (BVC)(AvD);

60) A->C)-»(D->A)->BVvVD—oAV(C).

Jampaya 2.3. JloBectm, mo ¢Qopmyra anreOph BHCIOBICHL €

TaBTOJIOTIEO:

a) (A-B)(B—-C)~- (4~ BC);
6) (A-(-B))-(4-B);
B) (A- B)- (AB - B).
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3ansaTra 3. PiBHOCHWIBHICTL (hOpMYJI aJIreOpH BHCJIOBJIEHb.

llodymamu minbku, wio yepes SKUUCb peul
MOJICHA mak 3MEHUuUmMuUcs, wo
nepemeopumucs 6 Hiujo

Jvroic Kepponn «Anica ¢ Kpaini oue»

Mema 3anamma: 3aCBOITH TOHSTTSA PIBHOCHUJIBHOCTI (opMyIl
aJreOpy BHUCJIOBJIIEHb Ta OCHOBHI PIBHOCHJILHOCTI aJIr€Opu BHUCJIOBJICHb,

HaBUYUTHCHh BUKOHYBATH PIBHOCUIIbHI TIEPETBOPEHHS.
Heobxioni meopemuyuni mamepiaiu:

dopmynu anreopu BHCJIOBJICHD AP, 02,4, Pn) i
B(py,03,...,P,) Ha3HMBAIOThCH  pieHOCUNbHUMU  a0O  JI0OZIYHO
exeieanenmuumu, Ko ix Gyukmii ictuaHocTi |A4| 1 |B| ToTOXHO piBHI,
TOOTO 301iraroThcs Ha Beix 2" Habopax. [lo3nauaeteca A = B

3HaKk = HaJeXHUTh METaMOBI, II€ CHMBOJ HE OIepallli, a
BiHOLICHHS A = B He opMyJia, a TBEPAKCHHS.

OCHOBHI PIBHOCUNILHOCHI AI2EOPU BUCTIOBICHD

1 PAGQ=qAp
pvq=qVp
s PA@AT)=(PAQ)AT
pVv(@Vvr)=(@VvqVr
3 PA@VT)=(@AQV(PAT)
pVGAT= PV A(PVT)

} — 3dKOHH I{OM}"TRTI/IBHOCTi

} — 3aKOHHU acoOIllaTUBHOCTI

] — I ta Il 3aKkoHM AUCTPUOYTHUBHOCTI

A =3P
g4, P14 B P ‘3} — 3aKoHHM 1c Moprana
PVq=pAq
S. p = g = p V q — 3aKO0H BUKJIFOYCHHS IMILIIKAIIL1
6. poqg=(p—q)A(q— p)—3aKoH BUKIIOUYCHHS CKBIBaJICHIILI

7. p = p — 3aKOH MOABIMHOTO 3alICPEUYCHHS
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8 PAP=D
PVP=PDp

9. p - q=q - p—3aKoH KOHTPAMO3HIII]

} — 3aKOHH 1IEMIIOTEHTHOCTI

10. pVp = 1 - 3aK0H BHKIIOYECHHS TPETHOTO

11. p Ap = 0 — 3aK0H CyIIEpEYHOCTI

12. p = p — 3aKOH TOTOXHOCTI

13. pv0=0vp=p pAQ=0Ap =0 - 3akoHH IBOICTOCTI
pvl=lvp=1 pAl1=1Ap=p abo 3aKkoHH CTAIUX

JIBa BHUCIOBJICHHS HA3UBAIOTHCA PIGHOCUTbHUMU TOMIl 1 TUIBKH
TOI1, KOJMu (opMyJiHM, IO 300pa)karoTh 1X JIOTIYHY CTPYKTYpYy, €
PIBHOCHUJIBHUMH MIXX C00070.

Teopema 1. Hexai A =B, A;,B;) — madbopmyna A(B), A, =
A{(B, = B;). llo3znaunmo uepe3 A*(B*) pesynasTaT 3aMiHu B (HopMyITi
A(B) minbopmymu A ;(B;) na A>(B). Tom1 A*(B*)=B(A).

[Hakme, SKIO B PIBHOCHWIBHOCTI A = B 3aMIHUTH OYyIb-Ky
n1a(GopMyTy Ha PIBHOCUIIBHY, TO PIBHOCUJIBHICTh HE MOPYIIYETHCS.

3a TeopeMoOrO0 TIJACTAHOBKHM MOXHa 3aMICTh MPOIO3UIIMHOI
3MIHHOI IIJICTaBJISATA AOBUILHY (hOpMYJy, a 3a TCOPEMOIO IIPO 3aMIHY
niadopmMyia 3aMIHIOETHCS TUILKH Ha PIBHOCUJIBHY 11 (hOpMYITy.

Teopema 2. A = B Tozl 1 TUIBKHU TOM1, KO E A & B.
Ayoumopna poooma

Ilpukaan 3.1. Buxoasau 3 o3Ha4CHHS, IOBECTH PIBHOCHILHICTD:
AvB - B=B
Po3eé’azok. 3a 1OTIOMOTOIO0 TaOJHINI ICTUHHOCTI JOBEICMO

PIBHOCHIIBHICTb:
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A|/B| AVB B AVE =B B
00 0 | 1 1
01 | 0 0 0
10 1 1 1 1
L3 | 0 0 0

Jlis Toro, moO JOBECTH PIBHOCHIIBHICTL B TaOJIHINl ICTUHHOCTI
MOBMHHI CIIBMNAJaTH 3HAYECHHS JIBOI Ta IPaBOi YaCTHH PIBHOCTI IIpH

BCIX 3HAUCHHAX MPOMO3UIINHNUX OYKB. Sk 0aunmMo, 3HaUYCHHS

AV B - B Tta B 30irarorbcs, TOMy p1BHOCUJIbHICTh BUKOHYEThCH.

Bnpasa 3.2. Buxoasuu 3 03HaueHHS, TOBECTH PIBHOCUIBHICTE:
(A-B)AAAB=(A-B)AA
Ilpukaan 3.3. Ilokazatu, mo dopmyna a = ((AAB) - C) » (A - ()
piBHocHIbHA dopmyni B = AV BV C.
Po3é’azok. byneMo pIBHOCHUIILHO MEPETBOpIOBATH (popmyny «,

KOPUCTYHOUHUCH OCHOBHHUMH piBHOCHHLHOCTHMH ElJ'Il"e6pH BHUCJIOBJICHb.

) ((AAB) =€) = (A - ();

2) (AANB) » CV (A - () — (3aK0H BUKIIFOUCHHS IMILIIKAIIIi);

3) AABV C VAV C — (3aK0H BUKJTIOYEHHS IMILTIKaILii);

4) (m) KOV AVE — (3akoH Ji€c Moprasna);

5) (AAB AC)V AV C — (3aK0H NOBIHOTO 3aMepeUcHHs);

6) (AVAVC)A(BVAVC)A(CVAVC) - (3akoH 1ucTpubyTUBHOCTI);
7) (1VC)A(BVAVC)A(1V A) - (3aK0H BUKIIOUEHHS TPETHOTO);

8) 1A (BVAVC) A1 - (3aK0H cTaHX);

9) AV BV C — (3aKOH KOMYTaTUBHOCT}).

.85



Bupagsa 3.4. 3a 101oMOroro OCHOBHHX PIBHOCHJILHOCTCH JTOBECTH:

(AvVB)(CvD)=ACv BCVADVBD.

Bnpasa 3.5. [leperBoputn HacTymHi1 (opMyId B pIBHOCHIBHI:

a) A= BAC — BV B, 3BIBIIHX 4KCJIO JIOTIUHUX OII€paLli 10 2;

0) (AvB)(B — A) v AC, 3BiBIIH YHCIIO JOTTYHUX omeparliid 1o 0.

BnpaBa 3.6. Hactynmi dopmynn mepeTBOpITh PIBHOCHIBHHUM YHHOM

TakK, 1100 BOHU MICTHJIM TUILKH OIlEpalil UA:
(XVvY) - (X - 2).

Bupaa 3.7. HactynHi gopMyan IepeTBOpPITHL PIBHOCHILHUM YHHOM

TakK, 100 BOHW MICTUIIM TUILKH Oomepalii  u V:

(X-Y)->(YAZ).
Camocmiiina po6oma

3amaua 3.1. Buxoasuu 3 03HauCHHS, JOBECTH PIBHOCUIIBHICTE:
AANBVAAB=(AVB)A(AVB).
3agauda 3.2. 3a JOTOMOTI'0I0 OCHOBHHUX PIBHOCHJIBLHOCTEH TOBECTH:
ABVCD=(AVvVC)ANAVD)A(BVC)AN(BVD).

Jagaua 3.3. HactynmHi ¢GopMyaH MEpeTBOPITH PIBHOCHUIBHHAM YHHOM

TakK, 11100 BOHU MICTHJIM TUIBKHU OIl€paiil 1 A:
X-Y)vX-Y.

3amaua 3.4. HactynHi dopmMynu HepeTBOPITH PIBHOCHIBHUM YHHOM

TaK, 1100 BOHU MICTHJIM TUILKH OIEepalii uvV:
(XAY) > (XAY).
Jagaya 3.5. JloBecTw, 10 BIAHONMICHHS pPIBHOCHJILHOCTI Ma€

BJIACTUBOCTI pE(PICKCUBHOCTI, CHMETPHUYHOCTI Ta TPAH3UTUBHOCTI
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3ansTra 4. Jloriune cjaigyBaHHs Ha 0a3l aJreOpu BUCJIOBJIEHb

IIpocmo He 3Hal, xXmo s 3apa3 maka. Hi,
5, 36UYAUHO, NPUOIUIHO 3HAI0, XMO MAKd
2 Oyna epaHyi, Koau ecmana, aie 3 mux
nip s e6ecb Yac mo maka, mo CcsAKd —
C/I080M, SIKACb He makada.

JIvroic Kepponn «Anica ¢ kpaini ougy

Mema 3AHAmMMmMA . HAaBUHUTHUCA BHU3HA4YaTH Hp&BI’IHBHiCTB

MipKYBaHB, OIIPpAlOBATH IIOHATTA JIOT1YHOTO HaCHi,I[Ky INJIAXOM

BUPIIICHHS 3a/1a4 3ac00aMu JIOT1KA BUCIIOBJICHb.
Heobxioni meopemuuni mamepianu:

Hexait 3agano popmynau aareOpu BUCIOBICHB A 1 B, 3 akux xoda 0
OJHa MICTUTh MPOMNO3HUIIINHI 3MIHHI Py, ..., Py 1 OBOPSTH, 110 ghopmyna
B cnioye noziuno 3 ¢popmynu A (Ha 6a31 anreOpu BUCIIOBIIEHD), SKIINO B
HaOyBae 3HA4eHHS | MOpH KOXHOMY pO3MOJAUIl ICTUHHICHUX 3HAuY€Hb

D1, -, Pm, IpU siKoMy A mae 3HaucHHd 1. [Ipu npbomy A HaszuBaeThCH

ITOCHUJIKOKO, IIPHITYIICHHAM, FiHOTGBOH), B — 7OriYHMM BHCHOBKOM Ta

ITO3HAYAE€THCA HACTYITHUM YHHOM A = B.

2

I'oBopsTh, MO Qopmyna B cridye n02iuno 3 nocunok A, - . A
KO0 B HabyBae 3HadeHHd 1| TP KOXHOMY TakOMY PO3IOILIL

ICTUHICHUX 3HAa4€Hb P9, ...,Pn, IPH SKOMY BCl MOCHJIKH Ay, ., A
y num g m

maroTh 3HaueHHA 1. [lo3HawyaeThca 1en Qakr: A4, ..., A, =B, 1

HOpO}I{HBO.II MHOKHHH ITOCHJIOK MA€MO = B

Teopema 1. ®dopmyna B J0oriyHo ciliaye 3  MOCHIIOK

A (P, P2 0sPr)s -y Ay (P1, D2, .., Py) (Ha a3l aireOpU BHUCIIOBJICHD )

TOJI1 1 TUILKU TOJ1, Konu popmyna A; A...A A,,, = B - € TaBTOJIOTI€EIO.
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Hacnioku.

1. SMdxmo A4...,A,EB; 1 BieEB,, 10 A4...,A,, EB,

BJIACTUBICTh TPAH3UTUBHOCTI;
2. Sxmo A4,...,A,, E B1A — noBuibHa popmyia, TO
Aq,...,An, A F B _ pnactuBicTs npueIHaHHS IOCUIIKY;
3. HKIHOAI!"'JAi—llAilAi+1J"'lAm |=Bi|:Ai,
TO Aq,...,Aj_1,Ai41,4; E B — BnacTuBicTh BUIIydeHHS TaBTOJIOTTI.
BunydeHns 3 yuciia mocuJIoK (OpMyJIM, SIKa € TaBTOJIOTIEI, HE
[IOPYIIY€E JTaHOTO JIOTIYHOrO CJI1yBaHHS.

JloriuHi ciiiyBaHHSI, SSKMMHM Ha MPaKTHUI[l 4acTO KOPHUCTYKOTHCS,

HA3UBAIOTLCS HPAGUIAMU UBOOY:
.  a,a — [ = [ —1upaBuiio BUCHOBKY «modus ponens» (MP);
. a - f,6 E a@—npaBuino 3anepcucHHs «modus tollens» (MT);

. a,fp E a A [ —npaBuio BBeeHHs KoH ToHKIII (BK);

1

2

3

4. aAf Ea aApf = [ —npaBuino 3HUKHEHHS KoH 10HKIIT (3K);
5. akaVp, P EaVp-—mnpasuio BBeacHHs au3 oHKIl (B/I);

6. aVp, akE [ —npasuno 3HUKHECHHS 13 T0HKII (3/1);

7. a-p,—>yEa—>y — OpaBWIoO CHJIOTI3MY a00 IJIAHIIOTOBOTO
BUCHOBKY (JIB);

8. a-pB,y->fEavy—-f - nOpaBuIO N3 FOHKTUBHOI'O
cuiorizmy (J1C);

9. a- B Ef - &— npasuno xontpanosuiii (ITK);

10. a-» (f—->y)EfL - (a>y)— npaBUiIo NECPECTAHOBKHA IOCHIIOK

(TTIIIT).
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Muoxuna  ¢opmyn  I'=(A1(P1,---,Pn)e-e- A (P -2 ) Pn))

Ha3UBA€ETLCA CYMICHON (HecynepeuHolo), SKIo 1ICHye TaKUi pO3MOJILI
ICTUHICHUX 3HAYE€Hb Pq, V>, ..., P, IPH SKOMY
|41 (P1-- ) A AAp (1) = 1

MHuoxuHa popMyJl, sika HE € CYMICHOIO, HA3UBAETLCA CYHEPEUHOR).

Teeporcenna 2. MHoxuHa GOpMyT alreOpy BHCIIOBIICHD
=(A1(P1,---sPn)y----- A (P1,--.,P)) € CYMICHOIO (CYIIEPEUHOIO) TOII
1 TUIBKM TOJI, KOJM Xo4ya O Ha OJHOMY HaOopi (Ha BCiX HaOopax)
3HA4€Hb Pq, P2, ..., Pm BCl popmynn (xoua 6 ogHa 3 Gopmyi) HaOyBae
3HaueHHs 1 (0).

Teopema 3. Slxkmo I' — cymepeuHa MHOXHHA (OpPMYJ JIOTIKH

BHUCJIOBJICHB, TO JJI JOBUILHOI (popmynn A Mae Miciie ciayBaHHsa ['EA.

Ayoumopna poooma

Ipuxkaan 4.1. Uu npaBuibHE Take MIPKYBaHHS:

SIxmo uwmcimoBa mocHigoBHICTE (X,,) oOMekeHa i MOHOTOHHA, TO
nocaigosHicth (Xx,) — 30ixkna. ITocmigoBHicTh (X,) He € 30DXKHOIO.
[MocmigoBuicts (x,) — obMmexena. OTxe, mochigoBHICTE (X,) — He
MOHOTOHHA.

Po36’a30k. 3anuinieMo JIOTIYHY CTPYKTYPY IMOCHIIOK 1 OUIKYBaHOTO
BUCHOBKY: AAB — C, C, A, oxe B. 3a TEOPEMOIO 1, HEOOXITHOIO 1
JIOCTaTHBOI YMOBOK MPaBUILHOCTI LIbOI'O MIPKYBaHHS €:

F(AAB->C)ACANA—>B
IIepeBipumo OTpUMaHY bopmyiry crmocooom B1LIYKaAHHS

KOHTPIIPUKJIAAY:
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AANB->C|ACAA->B
1 141 910 1 100
0

Onepxana cymepeunicth [AAB - C|=1 1 0 (omHouacHO)
JIOBOJIUTH, 110 KOHTPIIPUKJIAJy HE ICHYE 1 OTpuMaHa (opmyJia € JIOT1YHO
ICTUHHOI0. OTXe, MPOBEJIEHE MIPKYBaHHS — IIPaBUJILHE.

KoxHe mnpaBuiIbHE MIPKYBaHHS Ma€ JEAYKTUBHHUM JIAHIIOXKOK,
KWW TMOYMHAETHCS 3 MOCUJIOK 1 BEAE N0 BUCHOBKY. KoXeH HacTymHUU
PSZIOK MICHA TIOCHIIOK OJCPXKYEThCS 13 IOIEPEAHIX PAAKIB 3a
JIOTIOMOTOK0  MpaBWJI JIOTIYHOTO CJIJAYBaHHA a00 3acTOCYBaHHSIM
OCHOBHHX PIBHOCHJIBHOCTEH aJIr€Opy BHUCJIOBJICHB.

Toml moxHa moOyayBaTu JEAYKTUBHUM JIAHIIOKOK ITPaBUILHOIO

MIPKYBaHHS, 110 PO3IJISAAETHCA B IBOMY IMPHUKIAIl. 3alHIIEMO IIeH

JTaHIIOXKOK:
1) AAB - (C)
2y € > (TOCHIIKH);
3) 4 )

4) (AAB)(1,2MT);
5) AV B (3akoH 1e Moprana);
6) A (3aKOH IOABIMHOIO 3aIICPECUCHHS ).

7) B (5,6 3]1).

Bupasa 4.2. Busnauutn, 9u IpaBUIbLHE MIPKYBaHHS
Akmo nex II He Oyae mpuiiMaTH ydyacTh y BMIIYCKY HOBOTO 3pa3Ka
IPOAYKIIll, TO HE OyJc mpukMaTH ydacTh 1 uex I Sxmro x mex Il oyzae

IpUKMaTH y4acTh Y BUIIYCKY HOBOI'O 3pa3Ka, TO B L1 poOOTI HEOJAMIHHO
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noBuHHI1 OyTH 3aa1saH1 nexu 11 III. Yu neobxigna yuyacts uexy I, skmo
y BUITYCKY HOBOI'O 3pa3Ka OyJ¢e npuiiMaTH y4acTh 1iex 17

Bnpasa 4.3. KopucTyrodncs JuIIe 03Ha4eHHSIM JIOTIYHOTO BUCHOBKY Ha
0a31 anreOpH BHCJIOBICHD, BU3HAYNTH, YU hopMyla [5; 3a7aHa TaOIHIICIO
ICTUHHOCTI i=1234, JIOT1YHO BUILIUBAC 3 IMOCUJIOK

l‘-';II:']_(‘A]_J! AZJ A3)J O:Z(All AZ: A3)1 (x3(A1J AZJ A_?,):

Ay |4y |4z |y |y | @3 | PP | B3| Bs
0 |0 (0O |1 (O |1 (O (O |1 |1
0 |0 (1 |1 {1 |1 (1 (1 |0 |1
0 |1 (0 {0 [0 |O (1 (O |1 |1
0O |1 (1 {0 |1 |1 (O (O |1 |1
1 {0 (O |1 (O |1 |1 (O |1 |1
1 {0 (1 |1 (1 |0 [0 (O |1 |1
1 |1 (0 |1 |1 |1 |1 (1 |1 {O
1 {1 (1 (0 (O |1 |0 (O |1 |1

Bnpasa 4.4. Uu npaBuiIbHO CTOITh 3HAK Y CHIBBIJIHOIICHHI:

yx- -2, yEx-z
O)x > (Y- VD), x->u, xy fFy - (uvv);
B)XYyZ, Yy —Z,y—X |=y—>(sz);

Nxey,y-(x-2) |=xyz.
Camocmiitna po6oma

3anaua 4.1. Busnauuty, 9u npaBUIbHE MIPKYBaHHS:

ko AHTOH JISDKE chorogHi mi3Ho (A), TO paHKOM BIH Oyje B
HepoOouomy cTaHl (B). Skmo BIH ISX€ HE II3HO, TO HOMy Oyle
3/1aBaTUCH, 110 BIH Oarato yacy BTpadae gapeMmHo (C). OTxke, a0o0 AHTOH
3aBTpa Oyae B HEpoOOUYOMY cTaHl, a00 HoMy Oyae 3/1aBaTucs, IO BIH

OaraTto yacy BTpadae Japma.
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3agaua 4.2. KopucTyroduch JIMIIC 03HAUYCHHAM JIOTTIHOIO BUCHOBKY Ha
0a31 alIreOpHy BUCIOBIICHD, BUSHAYNTH, YU popMyJia [5; 3aJaHa TaOIHUIICIO
ICTUHHOCTI i=1234. JIOT1YHO BUILINBAE 3 IMOCUJIOK

a:'_[(A’_[J AZ; A3)J aZ(All AZ: A3)r a3(‘A1J AZJ A3):

Ay |4y |4z |y |y |z | By [ B2 | B3
0O [0 (O |1 [0 |1 [0 |1 |O
0 ([0 (1T |1 |1 |0 |O |1 |O
O (1 ([0 |1 (1 (1 |1 [0 |O
0O (1 [T |0 [0 |1 |O |0 |O
1 (0 (O |1 [0 [0 |O |O |O
1 (0 (1 |1 (1 [0 |O [0 |O
1 |1 [0 |O |1 [0 |1 |0 |O
1 |1 (1 |0 [0 [1 |O |1 |O

3agaua 4.3. Uu npaBuiILHO CTOITH 3HAK Y CIIIBBITHOIICHHI:

aA) XY, 25y ; XY |=J7—>f?-

O)xyvVz,x-u,y—-u, Z |=x—>(qu);

B)xy—>2z, U—->@-ow),z-oW-ow)Fx- (y-u);

NnNx-y x->@Vz), Z FxVy.
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3ansTra 5. byaeBi dynkuii. Hopmaabni gopmu.

Bouna 3aexcou oOaeana cobi Xxopoudi
nopaou, xou caioyeana im Heuacmo.
JIv1oic Keppoan «Anica é kpaini oue)

Mema 3aHammA: 3aCBOITU NOHATTS OyJI€BUX (PYHKIIA, HABUUTHUCH
NPUBOJIUTH (GopMyJly 10 KOH IOHKTHBHOI HOpMaJbHOI (GOpMH Ta
IU3'TOHKTUBHOI HOpMalibHOI (opmu. HaBumtuchk OyayBath dopmyny

ajreOpy BUCIIOBIICHD 3a TAOIUIICIO ICTUHHOCTI.

Heobxioni meopemuyuni mamepianu:

byneeoro nazuBaeTbCcad @PyHKuiA, 3HAUYCHHS $SKOI, SIK 1 3HAYCHHS
BCiX 11 apryMeHTiB, HaJIeXaTh 3aJlaHiil ABoXxeneMeHTHIH MuoxuHi {0,1}.
byneBa ¢ yHKIIA BiJl N -apryMeHTIB € Bigoopaxenusm {0,1}* — {0,1}.
bynieBy n -MicHY (PYyHKIIIFO MOXKHA 3aJaTH SK:
a) 0Oe3mocepeHbO TAOJMIICIO ICTUHHOCTI;
0) dopmyiIor;
B) CJIOBECHO: HAIlpUKJa/]l

1 na namypanonux (1, 1, 1)
X1, X9, X3) = il ,
f (1, %2, %5) {0 Ha BCIX THUUX

Yucio Bcix HaOOpiB 3HAYECHb (Xq,...,X,) JopiBHIOE 2". Uncmo BCiX n-
; - n
MicHHX Oy1eBUX QyHKIiT 2°

. ; - 1
n =1. Yucio Bcix oqHOMICHUX OyieBUX QyHKLIN 22 = 4.

X; f;, § |5  f, | f,1f; - koHCcTaHTH
(1] g (1) ! f; (Xl)zi 1
f3 (x1)=x4

30



. ; . 2
n =2. Yucio Bcix ABOMicHHX OyneBux pyHkuii 24 = 16.

x; X, £, & f; £, 5 fc £; 5 £ f0 1y fp fiz T4 fis | fis

1 |1 (1 |1

— e | SO
IO O
_—O0 O

0
0
1
0

—_— o O

0
|
0
1

| ] — e

I |k |4 [1
0 |0 |0 |0
0 (0 |1 |1
01 |0 |1

| ] ek | E2

1 |1 (1 |1
0O 0 1 1
0 |1 |0 |1

-I—EI—EGQ

f,, f;¢ — KOHCTAaHTH;
H=x1Xp; 157X VX35 f157=x5 = x5 f147x 2 x50 117X © Xp;

f=x; f=Xs; fnzfz; f13:i1;

L=X; = X;; Is=x;, = Xxq;

=X, @ X, — aHTUEKBIBaJICHIIIA;

fo=x; V x, - cTpinka Ilipca;

fi5=x; A x5, - mTpux lleddepa.

Enemenmapnorw KoH’lOHKylewo (Ou3’lOHKYi€l0) HA3BUBAETHCHA
KOH FOHKIIIA (W3 FOHKIIIA) IPOMO3UIIMHUX OYKB Ta 1X 3alepeducHb (IIpH
[IbOMY JOITYCKA€THCS MMOBTOPEHHSA OYKB). UHCIIO TPOMO3UIIIMHUX OYKB B
€JIEMEHTAPHIN KOH FOHKIIII (113 FOHKII1) HA3UBAETHCS 11 PAHZOM.

JIn3’roHKIIST  (KOH'FOHKIISL) N CJIEMEHTApPHUX  KOH FOHKIIIM
(A13’ FOHKIIIN) (n=12.3,..) Ha3UBa€THCA N-YJ1CHHOI0
Ou3’tOHKMUGHOI (KOH IOHKMUGHOI0) HOPMAIbHOI0 (hopMoro.

JAH® A(py,p3,...,P) Ha3HBAETHCI MIHIMAAbHOIO, SIKIIO BOHA
MICTUTh HAMMEHIIE YHUCJIO BXO/DKEHb IIPOIMO3ULIMHUX 3MIHHUX
(p1,P2,---,Py) TOpiBHSHO 3 yciMa iHmIUMH JJHD.

3a0aua Mminimizayii TIONATaE |y BIANIYKaHHI MIHIMaJIbHOI
HOpMaJbHO1 (hopMHU IS 3aaHO01 GOpMYJIM aIr€Opu BUCIOBJICHb. YHCI0

pisaux JIH®, cknageHux 3 Npomo3uiiiHuX 3MIiHHUX (D1, P2, .--)DPm)s

JIOP1BHIOE 23™
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Teopema 1. d®opmyna A(py,p3,...,P,) anrcOpu BHCIOBICHL €
TaBTOJIOTIEIO TOM1 1 TUIBKH TOMl, KOJW KOKHUU KOH IOHKTHBHHU YJIicH

KH® A, ToOTO KOXHa €JIeMEHTapHa A3 FOHKI, 10 BXoauTh 10 KH®

A, MICTHTB X04 OAHY mpono3umiiiny oykBy p; (i = 1,2,...,n) pa3om 3 ii
3aIIEPECUCHHSM.
Teopema 2. dopmyna A(py,Po,-..,P,) anrcOpu BHCIOBICHL €

CYIIEPEUHICTIO TOMAl 1 TUILKHA TOJ1, KOJIM KOXXHHUM OW3 FOHKTHUBHUI YJICH
JIHD® A, TOOTO KOXHaA €JIEMEHTapHa KOH IOHKIIIS, IO BXOAHUTH [0
JTH® A, mictuTe Xou ojHy mpomnosumiiiny oOyksy p; (i = 1,2,...,n)
pas3oMm 3 11 3alepEeYCHHAM.

Teopema 3. KoxHa OyineBa (yHKIIS 300paxyeThbesi (HOPMYJIOHO

aareOpy BHCIIOBJICHb, SKa MICTUTh CHMBOJIM HE OUIBII HDK TPbhOX

JOT1YHUX OIepaiii — A,V,

Ilin npobaemoro eupiwienna N8 TaBTOJIOTIl PO3YMITUMEMO
INUTAaHHS: YU ICHYE AJITOPUTM, SIKMH J1a€ 3MOTYy I OyIb-IKo1 (popMyu
A anreOpu BHUCIOBJIEHb BH3HAYUTH 3a CKIHUYEHHE YHMCIO KPOKIB, € A
TaBTOJIOTIE€0 UM Hi?

Ipuknag. p - pg—«ay»y (p—->qg)V (P = q) — «Tak»

Bci nmpaBuiibHO 1100y10BaH1 (POPMYJIM AIATHCA Ha:
1)  TaBTOJOrIl — a0COMOTHO ICTUHHI (QYHKIII (= 1),
2) smEcHCHH] (010 @ [ @00 0) =1),
3) nporupiydsa — adCcoaroTHO XMOHI GpyHKIIl (= 0).
Jlna  anreOpu  BHUCIOBIEHb MOpOOJIEMa  BHUPIIICHHS  JIETKO

po3B’sa3yeThes. Och KUIbKa cOCO01B 11 pO3B A3aHHA:
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1. Cknactu TaOIMLO ICTMHHOCTI [JJId 3agaHol Qopmymn A 1
MIEPEBIPUTH, YM CKJIAJIAETHCS CTOBIMYUK 3HAa4YeHb A JHIIE 3 OJHHUX
OUHUILb.

2. 3Bectu 3amany dopmyny A mo KH® 1 mepeBiputH, 4 MICTHTH
KOXHUM KOH FOHKTHBHMHU 4ieH KH® A xou ogHy npono3umiiny OykBy
pa3oMm 3 11 3alepeYCHHAM.

Anzopumm nobyooeu JH® nna 3amaHol TaOMUYHO OYyIIEBOI
(byHKIII [, BIAMIHHOI B1JT HYJIS:

Buaiiumo 3 TaOiuIll ICTHHHOCTI HA00PH Ha SKUX (PYyHKIIISI HAOyBae
3HA4YEHHA 1, 1 YTBOPHUMO 11 KOKHOIO HAa0OpY BIAIOBIJIHY €IEMEHTAPHY
KOH rOHKIIW. Hanpukmang, wadopy (1,0,1) BiagmoBigae elneMeHTapHa
KOH 1OHKIISA X \YA\Z.

KoxHa 3 IMX KOHFOHKIIM HaOyBa€e 3HAUYCHHS «l» TUIBKM Ha
OJHOMY, BIINOBIJHOMY 1M HaOOpl, Ha BCIX IHIIUX Habopax BOHA
IOpI1BHIOE «0».

Anzopumm nooyoosu KH® pnnga 3agaHol TaObnu4HO OYyJIEBO1
GbyHKIII [, BIAMIHHOI B1JT OJIMHHMIII:

Buaiiumo 3 TaOiuIll ICTHHHOCTI HA00PH Ha SKUX (PYyHKIIISI HAOyBae
3HaueHHA 0, 1 yTBOPHUMO I KOKHOTO HAa0OpY BIAINOBIJIHY €IEMEHTAPHY
nu3 oK. Hanpuknan, nHabopy (0,0,1) BigmoBigae enemMeHTapHa
IU3’IOHKIIA X VY V Z.

Koxna 3 mux am3’roHKIINM HaOyBae 3HaueHHS «0» TUIBKM Ha
OJHOMY, BIINOBIJHOMY 1M HaOOpl, Ha BCIX IHIIMX HaOopax BOHA
JIOPIBHIOE «1».

byneBa ¢yHkiis, BIAMIHHA B1J TOTOXHOIO HYJIS 1 OJIMHMIIIL,

nonyckae 300paxeHHs 1 dyepe3 JHD, 1 yuepes KH®. OueBuano, aus
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OyneBol (yHKI sgka HaOyBae 3HaueHHS 1 (0) MEHII HDK Ha IOJOBHHI

BC1X HAOOpIB, MPOCTIIIMM € 300paxkeHHs y Burisial JJHD (KHD).
Ayoumopna poooma

Bnpasa 5.1. Jlis KOXHOI 13 3alpOlOHOBaHUX (OpMyJl aireopu
BHUCJIOBJICHb 3a3HAYUTH: € BOHA CJIEMEHTAPHOI KOH IOHKIIIEIO,

€JIEMEHTAPHOIO JIN3 FOHKIIIEI0 UM Hl TIE€I0, H1 JIPYTOO:

a) AVCVB;
6) ABVC;
B) AVBVD;
r)y ABC;

n A

¢) (AvC)B;
x) B.

Bnpasa 5.2. Busznauurtu, sxi 3 Gopmyn € KH®, JIH® uu 30BciM HE €
HOpMaJbHUMHU (OpMaMHM:

a) BBCVABVACVD;

6) ABVC(DVE);

B) A—->BVC(;
r) A;
n) B;

e) (Av B)ABC.
Ilpukaan 5.3. IlpencraButu hopmMynorw aareOpu BUCIOBICHE (PYHKIIIIO
B1J TphoX 3MiHHHX F (X, Y, Z), skmio Bigomo, mo F(1,1,1) = F(1,0,1) =

F(0,1,0) = 1, a Bci inmmi 3Ha9eHHS GYHKIIT piBHI 0.
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Po3eé’azok. llpeacraBumo ¢yHkuio y Burisia JJHOD:

F(x,y,2) =(F(LLDAxAyAZ)V(F(1L1,0AXAYAZ)V
VF(1,00D)AxAYAZ)V(F(O,1,L1)AXAYAZ)V
V(F(1,000AxAYAZ)V(F(0,1,0)AXAYAZ)V
VF(0,0)AXAYAZ)V(F(0,00)AXAYAZ)=

=(IAXxAYAZDIVOAXAYAZ)V(AAXAYAZ)V(OAXAYAZ)V
VIOOAXAYJAZD)VAAXAYAZ)VOAXAYJAZ)V(OAXAYAZ) =

=(xAYyAZ)V(XAYAZ)V(XAYAZ)

Orxe, F(x,y,z2) = (x AyAZ)V(XAYAZ)V(XAYAZ)
A
IIpuxkaan 5.4. 3sencuusam 1o KH® (JJH®) BcranoBuTu Tun ¢popmyiu
(TaBTOJIOT1s1, CYIIEPEUHICTh, BAKOHYBaHa):
((AAB)VC) - (A- (BAD)).
Po3é’azox. Buxonaemo Haja gaHo GOpMYyJIoK PIBHOCHILHI

IICPCTBOPCHHA, KOPUCTYIOHHCh OCHOBHHUMH piBHOCHHBHOCTﬂMHI

(AAB)VC)->(A->(BAC)=((AAB)VC)VAV(BAC) =

z(JAEAE)VJV(BAC)E((AvB)AC_)vJv(BAC)E

=(AAC)V(BAC)VAV(BAC)=(AANC)V(BAC)VA.
Otpumanu JIH®. Tak Ak B )XOIQHY €JIEMEHTApPHY KOH IOHKI[IKO HE
BXOJIUTh BUCJIOBJICHHS Pa30M 13 CBOIM 3all€pEUECHHSM, TO JiaHa (popMyiia
HE € cynepeuHicTio. OTxke, 1aHa popMylia € BAKOHYBAHOIO.

Tenep 3Beaemo Hamy ¢opmyny go KHO:
((AVB)AC)>(A->(BAC))=(AAC)V(BAC)VA=
=((AVB)AC)VA=(AVBVA)A(CVA).
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Otrpumanu KH®. B nepmy eineMeHTapHY U3 HOHKIIIIO BXOIUTH

BHUCJIOBJICHHS A pa3oM 13 CBOIM 3allepEYCHHSM, a B JIPYTY €IEMEHTapHY
JIA3 FOHKIIIIO HE BXOJIUTh JKOJIHE BHCIIOBJIEHHA 13 CBOIM 3all€pEYCHHSIM.

I{e o3HAuae, mo popMyiia HE € TAaBTOIOTIETO.

A

Bnpasa 5.5. 3BiBmm popmyny no KH®, 3’sacyBatu, 4n € BOHA JIOTIYHO

ICTUHHOIO (TaBTOJIOTIEO):

a) XVZA(X > Y);

6) AVB - AC o A;

B)(B->C)->((A->C)->(AVB-0)).

Bnpasa 5.6. 3siBmm ¢popmyny go JIH®D, 3’sicyBaTh, 4u € BOHA JOT1YHO
XUOHOIO (CYNEPEYHICTIO):

a) AVB - AC & A;

6) ( XVIYAZ))A(XVZ);

B) (X > (Y -2)»(X->2)->X-Y)).

Bnpasa 5.7. 3Bectu ¢popmyny anredpu BuciioBiieHb g0 JJH® ta KHO,

Ta 1mooyayBatu MiHiManeHy JJHD:
a) (AVB - C) - (A- (),
6) (A—- B) & (4- 0).
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Ilpukaan 5.8. IloOoynyBatu mo Oynesiit ¢yukmi f(a,b,c) KH® Ta

JIH® dpopmynu, TabauIs iICTUHHOCTI SKOi JopiBHIOE [ (a, b, ).

a|b|c| f| Po3ze’a3ok.

0(0|0]1

0(0|11(0

0/1/0|0| AH®D f =(xyz) V (xyz) V (xyz) V (xyz);
O(1]|1]|1

1{0]{0]|1

11ol1l1| KHbf=(xvyvz)(xvyvz) (xvyVvz)(XxVyVZ).
1({1]0]0

1(1(1]0

A
Bnpasa 5.9. 3o0pasutu y Burimsm JAH® ta KH® OyneBi dyHkmii,

3ajI1aH1 TAOJUIIIMHU 1ICTUHHOCTI:

A | B

f1(A,B,C) | f>(4,B,C)

0 0
0 0
0 | 1
0 | 1
1 | 0
1 |0
1 1
1 1

Dk D ek (D ek LT

1
1
0
1
0
0
1
0

e G GO e e SR CCD e

Camocmiiina poooma

3agaua 5.1. 3BiBmm dhopmyny mo KH®, 3’scyBaTtu, 4u € BoHA JIOTIYHO
ICTUHHOIO (TaBTOJIOTIEO):

a) AB & AV (C = B);

6) (A - B)(A - B) - A.

3agaua 5.2. 3BiBmm dhopmyny go JIH®, 3’scyBatu, 4u € BoHA JIOTTIHO

XHUOHOIO (CYIIEPEYHICTIO):
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a) (A->BC)->AvVC;
0)(A-Bv(C)(A- (BVvC().
3amaua 5.3. 3Bectu dopmyny anreopu BuciaoBicHb a0 JJHD ta KHO,

Ta ooyayBaTu MiHIManbHy JJTH®
a) ((A - B)C) Vv (4B).
3amaua 5.4. 3o00pazutu y Burisial JJH® ta KH® Oynesi dyukmii, 3amani

TaOJIHUIIAMU 1ICTUHHOCTI:

Al B Cf(A B f(A B, (£ (A B,
ololo] o 1 0
0o/o|l1] o0 0 1
ol1]0]| 1 1 0
o|1|1] 1 0 0
1loflo]| 1 0 0
1lol1] o 1 |
1/1l0] o 0 0
1l1l1] o0 1 1
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3ansaTtra 6. Jlockonaal HopmaabHl ¢opmu. Iluranns

(pyHKIIOHAJIbLHOI IOBHOTH.

— A Oe s mookcy 3Haumu Ko2o-HebyOb
HOPMAIbHO20?

— Hioe, — 6idnoesie Kim, — HOpMAIbHUX HE
bysae. Adace eci maki pizHi I Hecxodxucl. |

ue, N0-MOEMY, HOPMATbHO.
Jvroic Kepponn «Anica ¢ Kpaini oue»
Mema 3aHammaA: HaBYUTUCA POOUTH PIBHOCHIILHI IIEPETBOPECHHS
dbopmya mis npuBeacHad JJJIH® ta JJKH®, nocnikyBatu TaBTOI0T1L

Ta C}’HGpG‘IHOCTi 34 JOIIOMOI'OK0 JOCKOHAJIMX HOPMAJIbHHUX q)OpM.

Heooxioni meopemuuni mamepiaiu:

EnemeHTapHa KOH IOHKIIIA (au3’ FOHKIIIS ) Ha3UBa€ThCS
NPAeuUIbHOMW, SIKIIO KOXKHA IPOIIO3UI[IMHA 3MIHHA BXOJMUThH /10 HEl HE

OUIbIIE HLXK OAMH pa3, BKJIIOYAKOYM TAKOX BXOJKCHHS 3MIHHOI I

3HAKOM . p1 AP, Ap, - 0OpaBUWiIbHA, P, Vp3Vp,Vp; - HE
[IpaBUJIbLHA.

EnemMeHnTapHa KOH FOHKINIS (U3 FOHKIIISI) HA3UBAETHCI HOBHOIO
I[OJI0 TPOMO3UIIAHUX 3MIHHUX Pq,P2,...,Pn, SKIIO KOXHA 3 IHUX
3MIHHUX BXOJUTH J0 HEI 200 13 3HaKOM 3aepeucHHSA a00 0€3 HhOTO.

Jlockonanorw Ou3’tOHKmMueHow (KOH’IOHKMUE010) HOPMAIbHON
¢gopmoro MO0 TPOMO3ULIUHUX 3MIHHUX Pq,P3,...,Pn, HA3HUBAETHCS
JH® (KH®), B sKkiii Bcl €JIE€MEHTapHI KOH IOHKIII (W3 FOHKIIII)
IpaBUJIbHI 1 IOBHI 11010 JAaHOT0 HA0OPY MPOMO3ULIMHUX 3MIHHUX.

Memoo nepexody 6io 0yov-akoi ¢popmyau oo I/IH® (/IKH®D).

1. Bupasutu ¢popmyny uepes V, A, -
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2. BuxopuctroByroum 3akoHH JA¢ Moprana, 3poOUTH Tak, 100
3allEpEUCHHA OyJI0 O TUILKH HaJ OJIHIEIO JITEPOIO.

3. JIucTpuOyTUBHO PO3KPUTH IYXKKH.

4. IlpuBectu noA10H1 3a JomoMoror iaeminoreHTHocT1 10 J/TH® uun
JAKH®.

Teopema 1. Jlns koxHol OyneBol (YHKI, BIAMIHHOI BI1J
TOTOKHOT'O HYJIS, ICHYE 11 300pakeHHs y Burjisial JJJIHD.

Teopema 2. 3o00paxenHss oyneBol ¢pyHkuii [[JIH® € equnaum (3
TOTOXKHICTIO /IO TIOPSJIKY YJICHIB)

Teopema 3. Koxna OyneBa (yHKINS, BIAMIHHA BlJ TOTOXHOI
oauHMIIL, 300pakaeTbes uepe3 JJKH®D, ska € eauHo0.

byneBa ¢yHkuisa, sika HaOyBae 3HaucHHA 1(0), MeHII HDK Ha
IOJIOBMHI BCIX HAOOpIB, MPOCTIIIMM € 300paxkeHHs y Burisal JJJIHD
(JIKH®D).

Teopema 4. (kpumepiu maemonocii) J{ns toro, moo0 ¢opmyJa
A(p1,P2,...,P,,) 7OTIKM BHCIOBJICHL Oyjla TaBTOJOTI€I0, HEOOXiAHO i
noctatHbo, moo0 JI/IH® A mictmma 2™ emeMeHTapHHX KOH IOHKIII
(TOOTO BCl MOXMJIMBI €JIEMEHTApPHI KOH IOHKIII, IO MICTATH 3MIHHI
(P1, P2+, Py

Teopema 5. (kpumepiu cynepeunocmi) Jlns toro, mo6 ¢popmyia
A(p1,P2,...,P,) JOTIKH BUCJIOBJIEHb Oyja CYIEPEYHICTIO, HEOOXIIHO i
noctatHpo, mob6 JIKH® A mictmma 2" eneMeHTapHUX W3 FOHKIIIH,
TOOTO BCl MOXJIMBI €JIEMEHTApHI JW3 FOHKII, IO MICTSATh 3MIHHI
(P1, P2, -+, Pm)-

Jlns  anreOpu  BHUCIOBIEHBb MpoOOJIEMa  BHUPIIICHHS  JIETKO

pPO3B’A3YETHCS TAKOX 3a JIOIIOMOTOK) HaBEJICHUX KPHUTEPIIB TaBTOJIOT11
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Ta cyrnepeuHocTl. /Ui mporo 3agany GopMylly & HEOOXI1JHO IPUBECTHU
no JJJIH® (JIKH®) 1 nepeBiputu, un Mictuth JJIHD (JKHD) a piBHO
2™ nu3’FOHKTHUBHKMX (KOH IOHKTHBHHUX ) YJICHA.

KpiM 1uX aaropuTMiB Ha IPAKTHUIl YaCTO 3aCTOCOBYETHLCS CIIOCIO
BIAIIYKaHHS KOHTPIIPUKIIA]Y.

Cucrema  omepamiid  alreOpu  BHUCIOBIEHb  HA3MBAETHCA
(yHKUIOHAIbHO NOBHOM, SKIIO KOXHY OYJIEBY (YHKIIO MOXHa
300pa3uT GOpMYyJIO, SIKa HE MICTHTh >XOJHUX CHMBOJIB JIOTIYHHUX
omneparii, KpiM THX, [0 BXOJATh Y JIaHY CUCTEMY.

Teopema 6. {\\V, _} — ()YHKIIIOHAJILHO MTOBHA.

Teopema 7. HactynHi cucteMu onepaumiid € (YHKI[IOHAIBHO

ITIOBHUMMH.

- Vvh{ ,AL{ =L {A® .1}, {=,0},{ ]| }a6o {(A)}, {1} a6o {(V)}.

Ayoumopna poooma

BunpaBa 6.1. 3a gomomororo pIiBHOCHIBHHX IIEPETBOPEHL 3BECTH JI0
JIJIH® nactynHi popmynu:

a) f(4,B,C,D) = AB v AD v BCD;

6) f(A4,B,C,D) =BCD Vv ACD v BD;

BnpaBa 6.2. 3a gomomMoror piBHOCHIBHHX IIEPETBOPEHH 3BECTH JI0
JIKH® nactynni dpopMmyu:

a) f(A,B,C,D)=(BvCVD)(AvD)AV B);

6) f(A,B,C,D) =(AvBvD)(vD)BVC).

Ilpukaan 6.3. ITooynysatu JIJIH®, nio piBHOCHIEHA (hopMyIIl aareopu

noriku F = (x; © x,) © X3
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Po3é’a30k. 3Hax01MMO 0071aCTh ICTUHHHOCTI (hopmyiu F:
HF) =4 (001}, (1,1.7), (0,1,0). (0.0.0} }
bynayemo BIATIOBIAHI €I€EMEHTApPHI KOH FOHKIIII:
X1 ANXy AX3, X{AXyAX3, X{ANX;AX3, Xq{AXyAX3
CriosrydaeMo iX 3HaKOMV:
(T AN %)V (o A 20 X IV (6 AR X)) V(R Ay An)
Otpumana opmyna 1 € norpionoro [JIHD.
A
Bnpasa 6.4. 3o00pasutu y Burisam JAKH® Ta J/IH® ¢ynakiii aareopu

JIOT1KH, 3aJaH1 TaOJUIIIMHA 1ICTHHHOCTI:

AlB]C] f.(4B,C) | £ (AB,O
00| 0 0 1
00| 1 0 0
0/1]0 1 0
0 1] 1 0 1
10| 0 0 1
10| 1 1 0
1]1]0 1 0
1|11 1 0

Buopasa 6.5. [looynysatu /IJ/IH® 1 JIKH® mactynuux dhopmyi:

a) (A->B) o (4-0)

6) (AB->C) - (B-> ()

BnpaBa 6.6. He Oyagyroun TaOmuill ICTHHHOCTI, TPhOMa PI3HHMH

Crioco0aMM mokaszatu, mo GopMmylia aareOpy BHUCIOBJIEHb € JIOTIYHO

1ICTUHOIO:

(A - (B- C)) = ((B—J»—C) - (4- A_.))
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Camocmiiina po6oma

3amaua 6.1. 3sectu no JIJIH® nacrynsi dpopmynu:
F(A.B.C.D)=ACDVBCVAB.

3agaua 6.2. 3Bectu 1o JAKH® nacTyma1 dopmynmu:
f(A,B,C,D)=(AVB)(Av C)(BVD).

3amaua 6.3. 300pa3utu y Burisal JKH® ta JIJIH® dyskmii aareopu

JIOT1KH, 3aJaH1 TaOJUIIIMHA 1CTHHHOCTI:

A|B|C| fg(A B,C) |fo(A,B,C) |f10(A,B,C)
0100 0 1 1
0/0/1 1 0 1
0|10 1 0 0
0|11 1 1 1
1{0]0 0 1 0
101 1 1 1
1[1]0 1 1 1
1[1]1 1 0 0

3agaua 6.4. [Tooynysatu JJIH® 1 JIKH® nactynHoi ¢popmymu:
(A-B)C & (A< B)

Jagauya 6.5. He Oynmyroum TaOmMIill ICTHHHOCTI, TphOMa PpPI3HHMH
criocobamMu mokaszaTtv, 1o QopMysa ainreOpu BHUCIOBICHbL €
CYIIEPEYHICTIO:

(A - (B- C))A (4 - B)AC.
3amaya 6.6. He Oynyroum TaOmuill ICTHHHOCTI, TphOMa pPI3HUMHU

criocobaMu  TOKa3zaTv, 1Mo ¢opMmyjia ajreOpu BHCIOBIIEHb €

BHKOHYBAHOHO!

(4C - B) v (4C - B) - (AC - ABCD).
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Po3ais 2. UnciieHHS BHCJIOBJICHD

Janstra 7. Ajaredpa BHCJIOBJIEHb, SIK MoOJeJb YHCJICHHS

BHUCJ/IOBJICHD.

Mema 3auamma:n:

— A wo ye 3a 38yku, on mam? — 3anumana
Anica, KueHyswiu Ha Oocumsv 3AMULUHI
3apocmi AKOICH CUMNAMUYHOI
POCIUHHOCMI HA KPAto caoy.

— A ye wuyoeca, — 6auodysce nosiICHU8
Hewupcokuu Kim.

— 1 .. I wo o eoHu mam pobasme? —

Tloyikasunacs Ol6UUHKA, HEeMUHyyYe
YepPBOHIIOYU.

— Ax 1 Hanescums, — Kim nosixuys. —
Tpannaromoscs ...

Jvroic Kepponn «Anica ¢ Kpaini oug

pPO3IJIAHYTH  OyJIOBY TEOpli  YHCICHHSA

BHUCJIOBJICHb Ta ajareOpu BHUCIOBICHBL SIK 11 MOJEHI: aadaBIiT YHMCICHHS

BHUCJIOBJICHD, OCHOBHI O3HAQUCHHI, aKCIOMH YHCJICHHS BHCJIOBJICHL Ta

ITpaBHuJia BUBCACHHA, HABYUTUCE BUKOPUCTOBYBATH IIpaBHJIa BUBOJY Ta

I[IpaBUJIad HOﬁ}[ﬂOBH YUCJIICHHA BUCIIOBJICHB.

Heooxioni meopemuuni mamepiaiu:

YUnciieHHd BHCJIOBJEHb - (opManbHa akcloOMaTH4YHA TeEopis,

OIHIEID 3 MOJICICH fKOl1 € aiarcOpa BHUCIOBICHb. DopmaiibHa Teopils

OyayeThCs TaK:

1) 3amaeThcs CIMCOK BUXIJIHUX CUMBOJIB (a1(aBiT);

2) BusHauyaeTbes NOHATTS (POPMYIIH (CI0Ba B JaHOMY aji(paBiTi);

3) IleBH1 opMyJIM BUIHUCYIOTHCS SIK aKCIOMH (UM CXEMH aKCIOM);

4)  @OOpMYJIOKTLCA IPpaBUja BUBECICHHS
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SKkmo PO3IIAaAaTH aﬂre6py BHCJIOBJICHb K TGOpiIO YHUCJICHHA

BHUCJIOBJICHb, TO 11 6}71[083 HAIIOBHHOE€THCH, HAIIPpHUKJIAJd, HACTYIIHUM

3MICTOM:

1)

2)

BuxiaH1 CUMBOIIN:
a) Belqukl  jatuHcbkl  OykBu @ A,B, C,..., Ay, A,,... 110

HA3UBAKOTLHCA CICMCHTAPDHHMH BHCIOBJICHHAMHA (HpOHOSHHiﬁHi

OYKBH).

0) CHMBOJIH JIOTIYHUX omepaiiii , A, V, — (omeparopu);

B) nmapa cUMBOJIB (, ) (AyKKH).

[TonsiTTs dopMysi BUSHAYAETHCS IHAYKTUBHO, a CaMe:

a)A,B, C,..., Ay, A,,..., A,, — bopmynu;

0) ko a — dopmyna, To @ — dopmyna, KO a 1 f — hopMyIH,
to (@ AB), (aVp), (a - B)— dopmymn;

B) [HIIMX ¢opmyi, KpiM BU3HaUECHHX B (a) 1 (0), HEMaE.

I[J’IH CKOPOHYCHHA YHCIIAa AYXKXOK BBOJHMO YMOBH:.: OIIYCKATH BC1

30BHIIIHI JYXXKH 1 JIOJICP)KYBaTH YMOB CKOPOUCHHS YHCIIAa IYXKOK,

chopMyJIbOBaHUX B ajreOp1 BUCIOBJIEHbD.

3)

Cepen Bcix (opMyll BHIAUISETBCS CYKYIHICTE (PopMyl, SKi
Ha3MBAIOTHCS AaKC1OMaMH.

11. A- (B - A);

1.2. A->(B-0)->((A4->B)->(A-C0));

2.1. ANB - A;

2.2. AANB - B;

23. (A->B)->(A-C)->(A->BAC());

3.1. A- AV B;

3.2. B> AVB;
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4)

33. A-C)->(B->C)->(AVvB - (0)),
4.1. (A- B) - (B - A);

42. A - A;

43. A - A.

Jlam BuauiseTbes Kjac (GopMyll, iK1 Ha3MBAalOTHLCS BHUBIJHHUMH B
YHCJICHHI BUCJIOBJICHb.

dopmylia @ HA3UBAETLCA GUGLOHOIO 6 HUCTICHHI 6UC/I06/1CHb, AKIO

BOHa € ab0o akclomMor, abo OTPHUMYETHCS 3 aKCIOM 3a JOIMOMOTOO

3ACTOCYBAHHIA CKIHUCHOT'O YHCIIa pa3iB IMpaBHUJI HiILCTaHOBKH 1 BHCHOBKY.

a) IlpaBmwio BHCHOBKY (a00 modus ponens, ckopoucHo MP).

SIxkmo @ 1 a = [ - BuBigHI QopMyan, To dopmyra [f TaKoX

: . . a,a—=p
BHB1JIHA. CUMBOJIIIYHO IIC ITPaBHUJIO 3AITMCYETHCH Y BHUIJIA 1 I

0) IIpaBuio mincranoBkM Hexaii a — geska ¢opmymna, sKa

MICTUThL  CJICMCHTApHE BHUCJOBJICHHA A. @®opmyna, ska

OTPUMYETHCSA 3 &, AKIIO B HIM CKpI3b 3aMIHUTH €JIEMEHTapHE

BHCJIOBJICHHS A Hesikoro dopmyioro 3, Oyae mo3HadaTucs S A‘B (a).
[IpaBuio miACTAaHOBKH (DOPMYIIIOETHCS HACTYIIHUM YMHOM: SKIIO
a@ — BUBIOHA (opmyna, TO Sf (a) Takox BUBIJHA (opMyla s

Oyab-sKkoi ¢opmynu . CHMBOIIYHO II€ MPaBHIO 3aMUCYIOTH Y

4
s4 (@)

BUTJIAI

®opmaJbHEM [d0BelleHHAM dopmymn [ Ha3MBa€TbCs Taka

CKIHUCHHA ITOCITIAOBHICTE popmyin 4, B>, ..., b, IO OCTAHHINA WICH II€]

MOCJIIJIOBHOCTI CIIBIAAa€ 3 GOpMYJIO0 [5, a KOXKHUM IHIIUN YJICH ITI€]

IIOCJI1IOBHOCTI € a00 aKCI0MOI0, a00 OTPUMYETHCS 3 IOIEPEAHIX YICHIB
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3a JOIOMOIOK O€3MOCEPENHBOI0 3aCTOCYBaHHS OJHOIO 3 JIBOX
OCHOBHHX IIpaBUJI BUBEJICHHS.
dopmyna «, 114 K01 ICHYE (hopMalbHE TOBEICHHS, HA3UBAETHCA

TE€OPEMOI0, 1110 TT03HAYAETHCS |— Q.
Ayoumopna poooma

IIpuxkaan 7.1. Bka3zaTtu miicTaHOBKH, 3a JIOIOMOIOK0 SKHX 3 (hOpMYJIH
A — B otpumyetbcsa popmyna B — A.

Po3é¢’azok. SIkmo mu onapasy 3zamiHuMo AHa B To oTrpumyemo
dbopmynny B — B, 1 BCl 1HIIII MIACTaHOBKHU OyAyTh JaBaTH (POPMYJIH BUAY
A = A, T00TO TakuMm 4YuHOM Gopmynry B — A MU HE OTPUMYEMO.
AHaJIOrIYHUM pe3yabTaT Ja€ 3aMiHa y BuXi1AHIN Gopmym B Ha 4. [o
Oa)xaHOro peE3yJIbTaTy IMPHUBOJUTH MOCJIJOBHE BUKOHAHHS HACTYITHUX

IM1JICTAHOBOK:
1) A — B — npunylicHHS;
2) C-B S;(1);
3 €A Si2);
49 B-A S£(3).

Ilpukaan 7.2. JloBectr (hopMaabHO TEOPEMY:
F(A->B) - (A- (AAB))
Po3zeé’azoxk. Moxna noOyayBaTH JCAYKTUBHUM  JIAHIFOXKOK

JTOBEICHHS:

1) (A-B)-(A->C)-(A- (BAC())) (akcioma 2.3.);
2) A-A)->((A->C0)-> A~ [AN0))(SED)):

3) (A-A)-> ((A- B) - (A~ (AAB))) (SE(2));
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4) (A->B-0C)->((A-B)-(A-C)) (akcioma 1.2.);
5 (A- (B~ A4)) - ((A-B) - (A~ A4) (S¢(A);

6) A- (B- A) = A (akcioma 1.1.);

7)  (A-B) - (A-A) (MP(6.5))

8) A - (B - 4)(S(6)):

9) B -> A (MP(6,8));

10) A - A(S5(9));

11) (A—4) > (A— A) (SAT)):

12) A- A MP(10,11));

13) (A->B)—- (A- (AAB) (MP(3,12)).

IlocmpgoBHICTE ¢opmyn 1-13 € dopMalbHUM HOBEACHHIM
dopmynu (A - B) = (A - (A A B)). CykynHICTh MO3HAa4YEHB B JIy)KKaX
crpaBa B1J (GopMyJM JOa€e OOIpyHTyBaHHS JAoBelacHHsA. Tak ((2)-3)
o3Hauae, mo ¢opmyina 1 € 3-1 akcioma 2-1 rpynu; Si (1) o3Hadae, 1o
dbopmynna 2 oTpuMyeTbcs 3 Gopmyau 1 B pe3ynbTaTl BKa3aHOI
miacraHoBku; MP(5,6) o3nauae, mo ¢popmyia 7 orpumyerhes 3 GopMy
5 1 6 3a monoMoror mnpaBuiia modus ponens. HeBaxxko nepexkoHaTucs,

[0 MOCHII0BHICTE popmyn 4-12 € noBeacHHAM (opMajIbHOI TECOPEMHU

FA - A.

Ilpukaan 7.3. Uu € hopmanbHUM JOBEACHHAM (HOpMYIH
((AANC)V (B AC)) » C Taka mocaigoBHICTE GOPMYII:
) A-0)~->({(B-C)-((AVB)~-C);
2) ((AAC)->C) > (((BAC) > CO)((AAC)V (BAC) = C));
3) (AAB) - B;
4) (AAC) - C;
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5) (BAC)=C) > (((AAC)V(BAC)) — C);
6) (BAC) - C;
7Y (AANC)V(BAC)) - C?

Po3é’azox. Dopmyna (1) € axciomoro 3.3. Dopmyna (2)
oTpUMY€eThbCS 3 (opmynu (1) B pe3yibTaTi IOCIIJOBHOTO BHUKOHAHHS
nBOX TifcTaHoBoK S5 i SEAC. dopmymna (3) € akciomoro 2.2. dopmyia
(4) orpumyethes 3 Qopmyan (3) B pe3ynbTaTi MiIACTAaHOBKH Sg.
dopmyna (5) orpumyeThbes 3 dopmya (2) 1 (4) 3a 10IOMOror IpaBuiia
MP. ®dopmyna (6) orpumyeTbes 3 dopmynnd (4) B pe3ylbTaTi
nigcranoBku S§. Hapemri, hopmyna (7) orpumyersest 3 hopmya (5) i
(6) 3a nonmomoror npauina MP. Otrxke, nmocmigoBHicTe popmya (1-7) €

(hopMaIbHUM HOBEACHHAM hopMysH (7).

Bnpaga 7.4. JloBectu ¢opMaibHO TEOPEMHU:

a) ANA - A;

6) B - ((C - D) - (D~ ).

Bnpaga 7.5. JloBecTu TeOpeEMY UMCIEHHS BUCIIOBJICHb:
(AANB->C)->(AAB - BAC).

Bnpasa 7.6. [IpoBectu hopmManbHE JOBEACHHS TCOPEMH:

AvC - ((AVB->C(C)- (C->AVB)).
Camocmiiina poooma

3agaua 7.1. JloBecTu ¢popMaabHO TECOPEMH:

a) A > ANA,

6)(B>A4AvC)—>(AVvB->AvC().

3amauda 7.2. JloBeCTH TE€OPEMY YHCIICHHS BUCIIOBIICHb:
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(B->C)-(B-(A-0()).
3agaua 7.3. [IpoBecTu hopMaibHE JOBEACHHS TEOPEMH:

AC - AVvC.
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3ansaTra 8. BuBigHicts ¢popMy.1 YHcJIeHHS BHCJI0BJIEHb.

IInan, wo wu Krazamu, 6Y8 YyOOBUU.
npocmuil I ACHUU, Kpauie He npuoymamu.
Heoonik y Hbo2o 6y8 minbKu 0OUH: OVI0
308CIM HEBIOOMO, SK HNpu8ecmu uo2o y
BUKOHAHHSI.

JIvroic Kepponn «Anica ¢ kpaini ougy

Mema 3auHammaAa: 3acCBOITH TIOHATTS BHUBIJHOCTI (QopMmy,
PO3LJISIHYyTH METATCOpEMY JICAYKIII Ta 11 HACIIJOK; HaBUYUTHUCH
BUKOPHUCTOBYBATH IIpPaBWJIa CUJIOTI3MY Ta IEPECTAHOBKHM IMOCHJIOK IIPH

JIOBEJICHH]1 BUBEIHOCTI.
Heooxioni meopemuuni mamepiaiu:

dopMmyna 4YHCICHHS BHCIOBICHL [ HAa3WBAETLCSI GUBIOHOIO 3

IPUIYIIEHb (IIOCUIIKH) (I, Ao,..., &, TOIl 1 JIUIIE TOAl , KOJH ICHYE
CKIHUCHHA NOCIIAOBHICTE dopmyn f4,05,...,0,,, Taka, mo [,,
s6iracThcs 3 B j KOXKHHM WIeH SKOi € abo aKcioMor, abo OJHHM 3

pUNYIIEHb, a00 TEOPEMOIO YMCJICHHS BHCIIOBIICHb, a00 BUILUIMBAE 3
MONEPEAHIX UIICHIB TMOCHigoBHOCTI f1,f5,...,B,, 32 OIIOMOTOIO
O€310CEPEIHLOr0 3aCTOCYBAHHS OJHOIO 3 IIPABUJI BUBOJY.

Te, mo [ BuUBIAHA 3 MOCHIOK O,Qs,...,&, II03HAYAETHC:
SO ¢ A |—ﬁ.

Jly>xe BaxJiuBa poJib y I00Y/I0B1 YUCIICHHS BHUCJIOBIICHb HAJIEKHUTH
METaTeopeMl AEAYKINI, sSKa MNOBsA3ye (opMalbHE HOOBCACHHS 1
BHUBIJIHICTH 13 IPUMYIICHb.

Memameopema oedykuii (MT/]). Slxmo aq,...,q,_1, &, FB, TO
Ay, o, Ay_q faty = B.

3okpema, npu N = 1 Teopema Mae BUA: SKIIO & '—ﬁ , TO |-at - B.
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Hacniook. SIxkmo a4, ..., a, |-{)’ , TO

bt > (a3 (1= (s = n ).

Teopema (ob6epuena oo MT/]). Slxmo I’ |—af > L, 0ol |—ﬁ .

MerateopemMa JAEAYKIlI Ja€ MOXIIMBICTh TMEPEXOAUTH  BIJ
BUBIJIHOCTI 3 MPUIIYIIEHb JIO TEOPEMHM, SIKa BXKE BLIbHA Bl HHX.
dopmalIbHO clpaBa IOJSITAE B TOMY, IO 3HAaK BHUBIJHOCTI ,, F", AKUHN
HaJIC)KUTh METAMOBI, 3aMIHIOETHCS 3HAKOM IMILIIKAIlll, IPUHAJICKHUM
IIPEAMETHIN MOBI, 1 IIEPECYBAETHLCS JIIBOPYY.

[3 3acTocyBaHHSIM TEOpeMHM MAEAYKIII MU 3yCTPIYaEMOCH MpHU
JIOBEJICHHI MAaTEMaTUYHUX TEOPEM, 30KpeEMa MpPH JIOBEACHHI BIJ
CYIIPOTHBHOTO.
Ilpasuno cunocizmy(IlC). a; = a,, a, = a3 I- a; = As;
Ipaeuno nepecmanosku nocunox (). a; — (a, - as) | ay -
(a1 = a3).

Teopema l. a - «.

—i

KAl
S

Teopema 2.

KUl

Teopema 3. o —
Teopema 4. (@ —» B) — (B — @) (apyruit 3aK0H KOHTPATO3HIIIT).
Teopema 5. (a - ) - (B - @) (nepuwmii 3aKOH KOHTPANO3HIIIT).
Teopema 6. @ — (a — [) (3aKoH 3aniepedcHHs aHTCICCHTA).

Teopema 6°. a - (a - ).

Teopema 7. a — (E - (a - }5’))

Teopema 8. (a » B) - ((@ - B) = B).
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Ayoumopna poooma

Ilpukaan 8.1. Busectn dopmansuo C 13 IpUMYIICHB:
A—-C, B—=C, AV B, To0TO 00IpyHTYBaTH BUBIJHICTh
A-C B-C AVB |C

J[oeedeHHs:.
1) 4-C
2y B C :> MPUITYIIICHHS;
3) 4XB |

4)y (A-C)-»((B->C)->(AvB - C(C)) (akcioma 3.3.);
5) (B->C)-(AvB - C) (MP(1,4));

6) AVvB - C (MP(2,5));

7) C (MP(3.6)).

IIoOynoBana mocniioBHICT (1—7) 1 € mykanuM BUBEAEHHSIM C.
CrpaBzl, OCTaHHIN YJIEH MOCJIAOBHOCTI 301raeThesa 3 C, a KOXKHUM YJICH
MOCIIAOBHOCTI € abo mpunymieHHsM (1, 2, 3), abo akciomoro (4), ado
BUILIMBAE 3 MONEPEAHIX WICHIB 3a nmpaBuioM MP (5, 6, 7).

A
Bnpasa 8.2. Busectu ¢popmyny a V 8 3 npunymernas @ () (npasuiio
BBECJICHHS 13 TOHKIII).
BnpaBa 8.3. BuBectu dpopmyny a A f 3 npunymeHas a 1 [ (IIpaBHiIo
BBEICHHS KOH FOHKIII).
BnpaBa 8.4. OOrpyHryBaTH BHBIAHICTE @ =Y, [ =Y I—a' VG oy
(IpaBuUIIO BUIIYYECHHS QU3 FOHKIIIL).

Bnpasa 8.5. 3 npunymenns (B - C) - ((A -B)->(A- C)) BUBECTHU
hopmyury:

(B—>(A—>(B—>C)))—>((B—>(A—>B))—>(B—>(A—>C))).



Ilpukaag 8.6. JloBecTn |—A — ((A - B) - B) 3aCTOCOBYIOUH
METaTEOPEMY AEAYKIIl1, K10 Bigomo A, A = B I—B.

Jloeedenna. 3actocopyroun MTJl no A, A— B I-B_, AICTaHEMO: A
|—(A — B) —» B. 3acrocoByroun 3m0B MTJl 10 A I—(A - B) - B,

matumeMo Teopemy fA — ((4 —» B) - B).

Bnpasa 8.7. 3acTocoByroun MmeTaTteopeMy A€AYKIIii, JOBECTH:
|—((A - B) —>A) - ((A - B) - B).
Ilpukaag 8.8. SIkmo m00yTOK ABOX IMIMX YHCEI M, N € YHCIOM

nernapauM (A), To m i n — yncina Henapui (B). CumBosiuno: A = B.

JMoeedennna. llpunyctuMo CyNpOTHBHE, TOOTO IO XO0Y OJHE 3
qucell M, N — HexXau 1me Oyae m — € mapHuM (E) Toni m = 28, ne k6 —
IMIJIe 9UCI0, 1 mn = 2kn, ToOOTO Mn HE € HEHApPHUM YHCJIOM (4). 3
npunymeHas B mu Busenu A: B |—}T. 3BIJICH, 32 TEOPEMOK IEAYKIIII,

Ma€EMO: |—§ — A, 1110 piBHOCHIIBHE |-A — B. Teopemy H0OBEIEHO.

Camocmiitna poooma

3agaua 8.1. Busectu dopmyny a () 3 npunymenas a A [ (mpaBuiio
BUJIYUECHHSI KOH FOHKIIII).

3agaua 8.2. 3 npunymenss @ — [ BuBectH Gopmyiny S — & (IpaBHIIO
KOHTpPAIO3HUIlil).

3apaua 8.3. O6rpynrysatu Busignicth A - (B - C),B,A I—D - C.

3anava 8.4. 3 npunyieHHs
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(B> (A->(®B-0))>(B->(@A->B)~>(B->(A>C)) busecmn

dopmyiny: (4> (B> C)) - (B> (4 - O)).

3agaua 8.5. 3a 1011OMOror0 METATEOPEMH JIEAYKIIi] IOBECTH:
4 - C) - (4> (Bv ().

3agaua 8.6. 3a 10ITOMOror0 METATEOPEMH JEAYKIIi] TOBECTH:

F(A - B) - (B - 4).

35



Po3paia 3. Jlorika npeaukaris

3ansrra 9. [Ipennkartu. Jloriuni omepanii HaJ nNpeIHKaTAMM.

Akbu ye oyno mak, ye 6 we Hivozo. Axou,
36u4aUHO, 6OHO Mak i 6yno0. Ane mak sk ye
He mak, mak 80Ho I He mak. Taka no2ika
peueu.

Jvroic Kepponn «Anica ¢ Kpaini oue»

Mema 3auamma: PO3IJISSHYTH OCHOBHI TOHSTTA  JIOTIKH
NpeAUKaTIB Ta HABUMTHCh BHKOHYBAaTH JIOTIYHI omepaiil Haj

IMPCAUKATAMH.

Heooxioni meopemuuni mamepiaiu:

ITo3Hauaroun aToMapH1 BUCJIOBJICHHS TPOMO3UIIMHUMHU OYKBaMH,
MH PO3ITISAAAEMO 1[I BHCIIOBIICHHS SIK HEMOAUILHI I[LJI1, a0CTParyr4ucCh
B1J] IXHbO1 BHYTPIIIHLOI CTPYKTYPH, TOJ1 SIK CaM€ BOHA € CYTTEBOIO.

TakuM 4MHOM, HaABITH JUIS MPOBEACHHS HAWMPOCTININX MIPKYBaHb
CTa€ HEOOX1JHUM aHaJ13 BHYTPIIIHbOI CTPYKTYPH BUCJIOBJICHb.

IIpoTre Takuii aHajll3 HEMOXJIMBUK Ha 0a3l aarcOpd 4YUCICHHS
BHUCJIOBJICHHb, OCKUIBKH B IIUX TEOPISIX IPOCTE BUCIIOBJICHHSA BUCTYIIAE
K BHUXIJHHM IIYHKT IOCHIIJJKECHHS, K OO0’ €KT, I030aBJICHUI YacTHH,
1030aBJICHUM BHYTPIIIHbLOI CTPYKTYpH. TOMY cTae HEOOXITHUM BHXI1] 3a
ME3K1 JIOT1KM BUCJIOBJIEHD, BIH 3/1MCHIOETHCS B JIOTIII IIPEIUKATIB.

Kopuctyrounchk  rpaMaTUYHAMH  TEpPMIHAMM,  BHYTPILIHIO
CTPYKTYPY BHCJIOBJICHHSI Ha3UBAaKOTh Cy0 €KTHO-IIpeAuKaTHOK. Cy0’eKT
— Ha3Ba INPEAMETY, MNPEAMKAT — Ha3Ba BJACTUBOCTI MPEAMETY, YU
BIJHOIIEHHSI MDK MNpEeAMETaMH, IIpO SKI HMAEThCSA Yy BHUCIOBJICHHIL. (Y

rpaMaTuill [I€ NIAMET Ta IPUCYHO0K).
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Ipuknaa. «11 - opocte umciao» Mmoxua 3anucatu sk A(11),
«Anppiit crapme Big bopuca» 3ammmenmo sk C(a, b)

Konu ans mpeaukaTiB HE Ma€ 3arajilbHOBKHMBAHUX CHUMBOJIIUHUX
MO3HA4Y€Hb, BBOJUMO JUISI HUX IMO3HAYEHHS BIANOBIIHUMH OyKBaMH.
Tak 3amuc A(x) o3Hauae «x - mpocte umnciao», a C(x,y) o3Hauae «x
cTapuie y».

Y posrnsHyromMy mnpukiaam «l1», «a», «b» — npeomemui
KOHCcmaHmu, TOOTO Ha3BU a00 IMEHA MEBHUX MPEJAMETIB, a «X», «Y» —
npeomemHi 3MIHHI, 3aMICThb SIKUX MOXHa IIJICTaBJISITH Ha3BH
MPEAMETIB, 13 IEBHOI MHOKHHH, Ha AKIM BU3HAUYECHO JIAaHUW MPEIUKAT.

YHhisepcanvna muosxcuna (yHiBEpcyMm) — 1€ TaKa MHOXXHWHA, IS
KOl BCl 1HIII MHOXHWHHM SKI PpO3LISAVIOTBCA B 1M Tally3l €
MIMHOXWUHAMHA.

Y 1uaHiMETpll — MHOXXHHA TOYOK IUIOMMHHU. [[JIs1 HaBemeHoro
BHIIE€ TPUKJIAly — MHOXKWHA HaTypaJIbHUX YHCEIL.

[IpeaMeTHI KOHCTAHTH 1 3MIHHI Ha3UBAKOThCS M EePpMAMU.

Ilpukanan. 11, a, b, x, y — Tepmu.

[Io anamorii 3 QYHKUISIMHA, TEPMH € apryMEHTaMy IIpEAUKATIB, a
3HAUCHHS MPEINKATIB € BUCIIOBJICHHS.

Ilpeoukam, o3nauenuit Ha mHoxycuHi M — GyHKIIS, apTyMEHTH
SIKO1 TIPOOITalOTh I[F0 MHOXKHHY 1 3HAUCHHS KOl € BUCJIOBJICHHS. Bupas,
SIKMM 3allUCYETHCS MMPEINKAT, 1€ BUCJIOBIIOBaJIbHA (popMma.

IIpenukar-QyHKIlisg, BM3HAY€HAa Ha YHIBEpPCaJIbHIA MHOXHHI. 3a
4UCJIOM AapryMEHTIB MpPEJAUKaTH € OJHOMICHHMH 1 N -MICHUMH

(BucHOBII0 BaimbHa (opma). OTHOMICHI TIPEAUKATH BHUPAXKAIOThH

37



BJIACTUBOCTI  €JIEMEHTA; MN-MICHI BHPaXKalOTh BIJHOIICHHS  MIX
eneMeHTaMu; 0-MICHHI MPEUKAT — IMPOCTO BUCIOBJICHHS.

Y BUIIaJIKy CKIHYEHOI YHIBEpCAJIbHOI MHOKHHHU JIOTIYHY (PYHKIIITO,
sIKa BU3HAUAETHCS MPEAUKATOM, MOXKHA 3aaTU TaOJIHIICTO.

,I[.TIH N -MICHOTO I[IPCAUKATA Ha MHOHHI M MaeEMO Mm™ €JIEMCHTIB

; : ; . — n
TaOauIl. Yucao pi3HUX N -MICHHUX JIOTITYHUX (DYHKIIHA cTaHOBUTE 2™ .

Tak, uncio p13HUX JBOMICHMX JIOTIYHUX (DYHKIIIM, BU3HAYCHUX Ha
MHO>XHMH1 3 TPbOX €JIEMEHTIB, € 23" =29 = 512, a musa TpUMICHHX
JOTIYHUX (PYHKIIH Ha TIM caMiii MHOXHHI 1€ YMCJIO JOPIBHIOE 23° =
22? - (210)2 : 2?.

Jnst BUBYEHHS TMpEIUKATIB MaTEMAaTUYHUMHM METOJaMH Tpeoda

BBECTH 3MIHHI I NPEAUKATIB, TOOTO CUMBOJIM, 3aMICTh SKHX MOJXKHA

M1ACTABJIATH OPEeAUKATH (1 TUIBKYA OPEAUKATH).

Takumuy 3MiHHUMH y Hac € OykBu P, 0, R (MOXJIHBO 3 1HIEKCAMH),
1X Ha3UBaIOTh MPEAUKATHUMH 3MIHHUMHU, a00 3MIHHUMH TIpEAUKATaAMU.

OCKUIBKM 3HAUYCHHSMM IIPEAUKATIB € BHUCJIOBJICHHS, TO HaJ
IpeauKaTaMM MOXKHAa BHKOHYBAaTH TaKl JIOTIYHI OIEpalll alreopu
BHCJIOBJICHB: _, N M- &

Ilpeoukam — 1ie 1eBHA MIJAMHOXKWHA YHIBEpPCaIbHOI MHOXKHHHU U, a

camMe, Ta miAMHOXKHMHa U, Ha $KIf ICTUHHE 3HAuUCHHSA IIpeauKaTa
TOTOXHBO JOPIBHIOE | (Tak 3BaHa MHOKMHA 1ICTUHHOCTI MPEIUKATIB).
Kon’ronkmii npeaukatiB P A () BIANOBLAAE HepemMUH TUX
niAMHOXKUH U, K1 BIAMOB1ar0Th IpeaukaraM P 1 () okpemo.
; : . . .
Jn3’roHkil npegukaTiB PV (  BIANOBIIA€E 00’€OHAHHA THX

MHOHH U, 5Kl B1AIOB1Jar0Th npeaukaram P 1 () okpemo.
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3anepeueHHI0 peaukaTa P, To6To P, BilNOBija€ donoeHeHHA Tiel
miaAMHOXUHU U, sika BIANIOBIAae npeaukary P.

TeopeTKO-MHOKHUHHUM 3MICT IMILUTIKaIIl P — () 1 €KBIBaJICHTIB
P & (Q BumumBac 3 toro, mo P — Q moxHa 300pasutu ik P V Q, a

PoQ-sx(PvQ)A(PVDOO).

Ile mo>xHa 300pa3uTH HAOUHO Ha Kpyrax Elnepa:

&) @, L0 (@) @)

T N

P PvQ P

Ayoumopna poooma

Ipukaan 9.1. OgHoMicHHI TIpPEeIHKAT «X - MPOCTE YHMCI0» MOXKHA Ha
MHOXHWHI HaTypaJlbHUX YHCEJl, MEHIIUX HDK 15, 3agatm TaOnuIEer 3

OTHUM BXOJIOM.

Po3eé’a3ok.
X 1 2 1 3|48 |6 8 9 (1011 1213 | 14
Alx)| 0 | 1 1 0 | 0| 1 O] 01O | 0 | 0

A
Ilpukaax 9.2. Hexait A, C — omHoMicHI, B — nBOMICHHM NpeauKar,

a, b, c — enemenTn yHiBepcanpHOi MHOXHUHH U. JlaHO:

A(a)| = |A(b)| =1, |A(c)| =0, |C(a)]=1, |C(b)|=|C(c)|=0,
B(a,b)| = |B(b,c)| = |B(a,c)| =1, |B(a,a)| = |B(b,b)| =
Blce)] =0

Bu3HaunTH ICTUHICHE 3HAUCHHS BUPa3y:

(B(a,a) & A(b)) v (B(b,b) » A(c)) VB(b,c) AB(c,c) v
(C(a) o (A(a) - C(b))).
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Po3eé’azok. lligctaBiasitoud  3aJaH1l  3HAUCHHS  ICTHHHOCTI
peINKaTiB, MAEMO
01DV O0-0Vv(AA)V(le(1-0)=0vivov(le0)
=0vivOovOo=1
A

Bnpasa 9.3. 300pa3uTy TaOIUISIMH OJHOMICHI MPEAUKATH: «KpaTHE 2 1

KpaTHE 3» Ta «KpaTHE 2 a00 KpaTHE 3» Ha MHOXMHI HATypaJbHUX UHCEI

{1,2,3,...,20}.

BrnpaBa 9.4. 300pasutu TaOnmiel0 3 JBOMa BXOJaMHM TPEIUKAT,
3a/laHA pIBHAHHAM 2X + 3y =17, ne X 1 y HalexkaTb MHOXHHI
M={1,2,...,7,8}.
Bnpaga 9.5. [lo3HauuBIIM MHOXXUHY ICTHHHOCTI IIpeaukara P uepes Ep,
npeaukara () uepes E,, Bupasutu uepes Ep 1 £y MHOXHMHH ICTHUHHOCTI
IpEAUKATIB:

P-Q, PoQ PHQ
Bnpasa 9.6. Bupa3sutn MHOXHHY ICTHHHOCTI KOXKHOTO 3 IPEIUKATIB:
P(x) » (Q(x) » R(x))i(P(x) » Q(x)) = R(x) uepes Ep, E,, Ep.
IMpuxknag 9.7. Hexaii wa ymiBepcanpHiii Muoxumni mogaei b(q,Z)
o3Hauae: «q — Oarbko Z», M(p,Z) o3nauac: «p — maru Z», 4Y(Z)
O3Hayae: «Z — YOJIOBIK». 3anucaTu dyepe3 npeaukata b, M, Y, mo: ¢ —
opar d.

Po3zé’azok.

4(c) AB(q,c) AB(q,d) AM(p,c) AM(p,d)
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Camocmiiina po6oma
3agaua 9.1. 300pa3uTu TaONMIEIO 3 JBOMa BXOJaMHU NpEeAUKaT, 3aJaHII
HepiBHICTIO |[x+y| <2, ge x 1 Yy Halexkarh MHOXHHI M =
{—-2,-1,0,1,2}.
Jagaua 9.2. Bwupasutn MHOXHHY ICTHHHOCTI TMpeauKaTa dYepe3

MHO>XMHH ICTUHHOCTI BIAIIOBIJHUX €JIEMEHTAPHUX MPEINKATIB:

a) (P(x) v Q(x))R(x) v R(x)P(x);

6) (P(x) » R(x)) A (Q(x) » R(x)) A (P(x) » R(x)).

3amaua 9.3. Hexaii Ha yHiBepcanbHii MHOXWHI mojaei B(q, Z) o3Hauae:
«q — 6ateko Z», M(p,Z) o3nauae: «p — Matu Z», Y(Z) o3nauae: «Z —
JOJIOBIKY». 3amucaT dyepes npeaukata b, M, Y, mo: c1d — 6partn.
3amaua 9.4. Hexaii Ha yHiBepcanbHii MHOXWHI moaei B(q, Z) o3nauae:
«q — 6ateko Z», M(p,Z) o3nauae: «p —Mmatu Z», C(a, x) o3Haydae: «a —

cecTpa X». 3amucatud uepe3 npeaukaru b, M, C, mo: a — TiTKa X

(OXOITIOIOYH BC1 MOXKJIMBI BUIIAJIKH ).
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3anuarra 10. KsanTopu. 3acrocyBaHHsi KBaHTOpPIB 10

ABOBUMIPHUX NpPeIUKATIB.

Bce, wo ckazaHo mpu paszu, cmae
ICIMUHOIO.

Jvroic Kepponn «Anica ¢ Kpaini oue

Mema 3auammsna: HABYUTUCH 3dCTOCOBYBATH KBAHTOPH 10

JIIBOBUMIPHHX IPEIUKATIB.

Heobxioni meopemuuni mamepianu:

KpiMm omnepamiyi  anreOpu  BHCJIOBJICHb, Haj IpEAUKaTaMu
BUKOHYIOTHC 1€ JIB1 JIOT1UHI OMepallll, K1 Ha3MBAKThCS KBAHTOPaMHU.

IIpukiaan. PosrisiHeMo qBa MaTEMaTUYHHUX TBEPIKCHHS:
«J17151 KosKHOTO mificHOro uncna x% — x + 1 > O»
«IcHye Take AIMCHE YMUCIIO X, [0 2X = X»

JloriyHa cTpyKTypa IMX TBEP/KECHb BU3HAYAETHCS BUPA3aMM «J1JIs
KOKHOTO» Ta KICHY€E». Y TOUHEHHSMHU IIUX BUPa31B € KBAHTOPH.

VX — [ KOXHOro X (KBaHTOp 3arajibHOCTI — YHIBEpCaJlbHUM
«alle» (Bc1)).

dx — ICHy€e X, Take 110 (KBAaHTOp 1ICHYBaHHS — €K3I1CTCHIIaJIbHUM
«existentia» (1ICHyYBaHHS)).
[IpeameTHa 3MIHHA X IIiJ] 3HAKOM KBaHTOpa IpoOIra€ yHIBEpcalbHY
MHOXXHHY.

Y 3araibHOMY BUIAJIKy Ha YyHIBepcyMi U CHUMBOJIIYHMW 3amuc
Vx A(x) po3ymieMo Tak: miisg KoxkHoro a € U mMae Miciie BUCIIOBICHHS

A(a), a 3anmc Ax A(x) — icHye xoua 6 oxHe a € U Take, 110 Mae Miclie

A(a).
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BaxuBy poJib Yy JIOTIII IIPEAMKATIB BIAITPA€ IIOHATTSA 00JIacTl All
KkBaHTOpa. [111 0CTaHHLOK PO3YMIIOThL TOM BUpPa3, 10 AKOTO BITHOCUTHLCS
nanui kBaHTop. O0IacTh A1l KBaHTOpa 0OMEXYIOTh AykKKaMmu. [louaTok
obnmacti A1l MO3HAYAETHCS  JIBOK  JY)KKOK, SKa  CTaBUTHCS
Oe3mocepeHbO IMICHSE KBAHTOPHOI 3MIHHOI JIaHOTO KBaHTOpa, a
BIZIMOBIJHA 1A IpaBa AYy)KKa O3HAya€ 3aKIHYCHHS 00JacTi Al LbOIO
KBaHTOpA.

IIpukiaan. (o61acTh 111 KBaHTOpA IMIAKPECIICHO)

Ax ((x:3) > (x:9)); 3x (x:3) > (x:9)

Vv (x2-5x+6=0)-> (x =1);

Vx (x2—5x+6=0->x=1).

BXomkeHHsT TIpeAMETHOI 3MIHHOI X Y BHpa3 Ha3HMBA€EThCA
36’A3aHUM J1aHUM KBaHTOpoM V um I 10 3MIHHIA X, SKIIO X
3HAXOJUThCA B 00JIacCTl M1l IILOrO KBaHTOpa a00 OE3MMOCEPEIHBO CIIAYE
3a KBAHTOPOM.

BxomxkeHHsT mpeaMeTHO1 3MIHHOI X y Bupa3 W Ha3uBaeThcs
36’A3aHUM, SIKIIIO BOHO 3B’si3aHe Xoya O ojaHuUM kBaHTOpoM W. V¥
NPOTUJIC)KHOMY BHUIAJAKY BXOJKEHHSA X y Bupa3 W Ha3uBaeThcs
GLIIbHUM.

IIpenmeTHa 3MIHHA X Ha3UBA€ThCA 36°A3aHoro (éinvHoro) B W,
SIKIIO ICHYE 3B’ SI3HE (BUIbHE) BXOKCHHS B W

Ipukiaan.

1) 3x (x > 1) o6uaBa BXOMKEHHS X Y BUpa3 3B’s13aHi i 3MiHHA X TYT

3B’sI3aHA;
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2) 3Ax (x:3) - (x:9) mepme i apyre BXO/KCHHS X — 3B’s3aHi, a

TPETE — BUIbHE; 3MIHHA X, 32 O3HAYCHHSIM € 1 BUILHOIO 1 3B’ SI3aHOXO.

Ayoumopna poooma

Ipukaan 10.1. 3anucaty CUMBOIIIKOO JIOTIKH IPEANKATIB TBEPIKCHHS:
«Bcl mun ymena — panioHalbHI, NPOTE AESKl pallloHallbHI YHUCJIA €
IIITHUMEY).

Po3é’azox. Tyt MaeMo JBa 1HAMBIAYyaJIbHUX MPEIUKATH: «€E II1JIE
YHCIIO» 1 «€ palllOHAIBLHE YMCIIO», I AKMX HEMAa€ 3arajibHOBXKHBaHUX
MMO3HAa4YeHb. BBeJeMO JUII HUX CHMBOJIYHI Imo3HaueHHd — C 1 R
BIAMOBIAHO. Toal 3agaHe TBEPXKECHHS 3alUIIECThCI CHMBOJIIYHOIO
MOBOIO JIOTIKH IIPEJMKATIB Y TAKOMY BUTJISIIL:

Vx(C(x) - R(x)) A3x(R(x) A C(x)).

A
Bnpapa 10.2. 3anucati CHMBOJIIKOI JOTIKH MPEAUKATIB TBEPIKCHHS
(KO  JUIS  NEBHOTO  IHJAMBIAYaJbHOrO  TIpEAUMKAaTa  HEMAE
3arajIbHOB)KMBAHOTO II0O3HAYEHHS, TO ITO3HAYUTH WOT0 BIAIOBIJHOKO
MPEAUKATHOK OYKBOIO):
a) Koxxne uncno, kpatae 10, kpatHe 5 1 kpaTHE 2.
0) Koxxna audepeHmiifoBana B Toull X, QYHKIIA [ € HEICPEPBHOIO B

X

B) J/l1aronamni Oyap-sIKOro npsIMOKyTHHKA PIBHI MK CO0O0IO.
r) Bci TpaHCIEHAEHTH1I 4mMciaa — IppalloHajibHI, aj€ HE BCI

IppallloHaJIbH1 YKCJIa — TPAHCICHICHTHI.
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Bnpapa 10.5. 3agani ingusigyansHi npeaukat: M(x,y) — «x — maTu
y», B(x,y) — «x —6areko y», Bp(x,y) — «x —OpaT y» Ha MHOXHHI
mrofei. Bupasutu yepes 111 IpeauKaT 1 KBaHTOPH TBEPIKECHHS:

a) IcHye Taka nrouHa, 10 Ma€ PiHOTO JISbKA.

BopaBa 10.6. Bkaszatu BuUIbHI 1 3B’sM3aHI BXO/DKCHHS 3MIHHHX B
3alIpOIIOHOBAaHMX BHpaszax. JlIsd KOXKHOro 3B S3aHOTO BXOJ/KCHHS
3MIHHOI 3a3HAaYUTH, SKUM CaM€ KBAaHTOPOM BOHa 3B’ s3aHa:

a) P(x) - Vy(Q(y) v3zP(z) & P(y));

6) Vx(x%y >0 -y > 0);

Bnpasa 10.7. Bkazatu BUIBHI 1 3B’ s13aH1 MAaTCMaTHUYHIMH OIICPaTOpaMHU

BXOJI)KEHHS 3MIHHUX Y (hopMYyJIax:

n — .
a’) Zk:l ak _ ‘S‘:'
Camocmiiina po6oma

3agaya 10.1. BuxopHCTOBYI0OUHM CHMBOJIKY JIOTIKH HPEIUKATIB,
3allMCcaTH MaTEMATHU4YH1 TBEPIKCHHS

a) B MHO>XHMHI BCIX HaTypaJbHHUX YHCENI ICHY€E HaliMEHIIIE YUCIIO.

0) B MHOXMHI BCIX HAaTypaJIbHUX YHCEJ HE ICHYE HAMOUILIIOTO YKCa.
Jagaua 10.2. 3ampoBajWBIIM MO3HAYCHHS JUIA  BIIIOBITHHAX
IHAYBIAYaJIbHUX IIPEIUKATIB, 3alIMCATH CUMBOJIIKOKO JIOT1KHU IIPEJIUKATIB
pPECUCHHS:

a) JIpyr moro apyra — Miii Ipyr.

0) Jlesikl cTyAE€HTH M1]1 9ac JIEKI1l — HEYBaXKHI.

B) KoxxHUI, XTO TI0OMTHL MAaTEMATHUKY, JJFOOUTh MUCJIMTH, a BCI Ti, 11O HE

IF00JISITh MAaTEMATUKHU, JTOOJISTH HE BC1 YYyJOBI peyl.
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r) AOO KOXHHUH JIOOUTH JEKOro 1 HIXTO HE JIOOHTH BCIX, a00 XTOCH
JTFOOUTE BCIX 1 € TaKl, 1[0 HE JIFOOJIATH HIKOTO.

3agaua 10.3 3amani inguBigyansai npegukata: M(x,y) — «x — maTu

y», B(x,y) — «x — 6ateko y», Bp(x,y) — «x —6pat y» Ha MHOXUHI

mroaeil. Bupasutu uepes 11 NpeauKaTi 1 KBAaHTOPHU TBEPIXKCHHS:

a) Y Ilerpa € piaauil a51bKO.

0) IBan — gsaawko Iletpa.

Jamaua 10.4. Bkaszatu BUIBHI 1 3B’sA3aH1 BXO/DKEHHSA 3MIHHUX B

3alpOMIOHOBAHMX BHpaszax. J[JIS KOXHOro 3B’S3aHOr0 BXOHKCHHS

3MIHHOI 3a3HA4YUTH, SKMM caM€ KBAaHTOPOM BOHA 3B’s3aHa:

a) x > 3 AVxVy(xy? = 0);

6) VxVy(x <y ->3z(x <zAz<Yy)).

3amaua 10.5. Bka3atu BUIbHI 1 3B’S3aHI MATEMaTHUYHHUMH OIE€pPaTOpaMu

BXOJ/[PKECHHS 3MIHHUX Yy (hopMyax:

a) limx“y = a®y;

6) fab V1 + x3t dx.
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3ansaTra 11. HonsaTrTsa dopMyJm JOriku npeaukartib. Jloriuno

3arajJibHO3HAYYyIIl GOpMYJIH JIOTIKH NPeIUKAaTIB.

— He moorcna nogipumu 6 Hemoocauee!
— Ilpocmo y mebe mano o0ocgidy, —
sayeadicuia Koponesa. — Y meoemy 6iyi s
NPUOLTANA YbOMY Ni62OOUHU WOOHA! B
[HWI OHI 51 6cmu2and nosipumu 8 0ecsmok
HeModcaugocmeu 00 CHIOauky !

JIv1oic Keppoan «Anica é kpaini oue)

Mema 3auamma: PO3TIAHYTH TIOHATTS (OPMYJIM  JIOTIKH

IIpEAUKATIB Ta JIOTIYHO 3arajbHO3HAuyIll (POPMYJIH JIOTIKH NPEIUKaTIB.
Heooxioni meopemuuni mamepiaiu:

O3HaueHHA (HOPMYJIH JIOTIKU MIPEAUKATIB JaMO 1HIYKTUBHO

1) Pén)(xl,...,xn) (k=12,....,n=012,...) — <¢opmyia
goriku npeaukartiB. [0 dopmyny HasuBalTh aTOMapHOK abo
€JIEMEHTAPHOIO.

2) sgkmo @; 1 @, — GopMyJIM JIOTIKM IIPEAMKATIB, TO

(@), (@), (@ Aay), (a1 Vay), (a1 > ayz), (@ © ay) Tex €

dhopMyIaMu.

3) saxmo a — (gopmysa JOrIKM NPEAUKaTIB, a X — BLUIbHA 3MIHHA B Q,

TO (Vx ((’I)) i (Elx (a:)) TEX POPMYIIH.
4)  HISKUX 1HIIAX (OPMYIJI JIOTIKHM IIPEIMKATIB, KpIM YTBOpeHHUX (1)-
(3) HEMAE.
Omnepartiisi kBaHTH(]IKAIIl 3MEHIIye B (POpPMYJl YHCIO BUIBHUX
3MIHHUX 3a M. (3) O3HAaYECHHS.
Yci  ¢opmynum anreOpu BHUCIOBJIEHL € (OpMyJIaMH JIOTIKH

IpEeAUKaTIB (BUCIOBIICHHSA — 1I€ HYJIb-MICHI IIPEUKATH ).
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IIpeameTH1 3M1HHI 1 B3arajl TCpMH HE € (pOopMyJIaMH.

dopMyJia JOTIKM IIPEAMKATIB, SIKa HE MICTUTH >XOJHOI BLIBHOI
IPEAMETHOI 3MIHHOI Ha3UBAETHC 3AMKHEHOI (TOOTO HE 3aJICKHUTh BIJ
3MIHHO1).

Y ¢opmyrnax JNOTIKH TPEAUKATIB MICTATHCS MPEAUKATHI 3MIHHI,
3HAYCHHSIMHU IKHUX € KOHKPETHI IIPEIMKAaTH, BU3HAUYCHI HAa YHIBEPCAIbHIM
MHOKHMHI. [I[o0 BHKOpHCTAaTH BXE pO3pOOJCHHUN amapar JOTIKH
BHCJIOBJICHD B JIOTILI IIPEIUKATIB, TpeOa HagaTH IIPEIUKAaTHUM 3MIHHUM
[IEBHOI 1IHTEpIIPETAIlli.

Intepnperanicro  dopmymu a(Py,...,P,) B D HasuBaroTh
3aMIIICHHS KOKHOI N -MIiCHOI npeaukarHoi sminHoi B ¢ (n = 1,2,3,...)
BIZAMOBIJHUM 7 -MICHHM BIJHOIIEHHSIM B M Ta KOXHOI IIPEAMETHOI
cTajol — JeskuM ejeMeHToM M. Ilpu 11bOMYy BBaXaroTh, 1[0 BLIbHI
IpEeAMETHI 3MIHHI B & IpoOirarote M — MHOXMHY I1HTEpIIpETallli, a
CHMBOJIaM JIOTIYHHUX OIepalliid anrcOpu BHUCIOBJICHb 1 KBAHTOpaM B «
HaJa€ThCS 1X 3BUUYAaUHUUN CMHUCII.

3 METO0 Kpaloro 3’sCyBaHHS IIPOIECY OIIHKH (OPMYJIH JIOTIKHU
IpEAUKATIB  PO3IJITHEMO JOKJIAAHO BHUMAJOK, KOJIM MHOXHHA
iHTepnpeTamil M MICTHTH [Ba €JIEMEHTH, a MPEAUKATH, IO BXOIATh Y
naHy (GopMyJly, He OUIBII HIXK JIBOMICHI.

Ha gBoemeMeHTHIN MHOXHHI {a, b} KUIBKICTH PI3HHX OJHOMICHUX

noriyHuX (yHKIIA (IpeaukariB) JopiBHIOE 4. Bummmiemo iX y Taky

TaO0JIUIIIO:
X | Ly |Ls | Ly | Ly
al 0 |01
bl 0 |1
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Ha Ti#i camiii MHOXKHMHI1 KUIBKICTh PI3HUX JBOMICHHUX JIOTTUHUX (DYHKIIIH

CTAaHOBUTH 16, a came:

Ly|Ly|L3|Ly|Ls|Le Ly |Lg|Lo Liolyilaolizlialislis
aa)o(ofofofofofofof1 11 |t]t]1]1]1
a,b)olojofo|1|t|1]1]olo]|o|oO|1|1]|1]1
ba)olo[1[1|0|0|1[1]0|O|1|1]O|O|1]1
b,b)o|1]o[1|0|1|0[1]0|1]|0O]|1]0O|1]|0]1

dopMyla @ NOTIKM OPEAUKATIB, KA MPU BCIX IHTEPIpETAIiIX Ha
MHOXHHI M 1 BCIX 3aMIIICHHSIX MNOPEAMETHUX 3MIHHUX Ha3BaMu
CIICMCHTIB MHOXHWHHU M € ICTUHHOIO, Ha3UBA€EThCI M OMONHCHO

ICMUHHOI0 a00 J102IYHO 3A2A1bHO3HAYY W00 HA MHOMCUHI M.

dopMylla @  JIOTIKM  NOpEAWKaTIB, fAKa €  ICTUHHOIO
(3araJpbHO3HAYYIIOK) HAa KOXHIA MHOXXWHI, HAa3UBAETHCI MOMOMNCHO
ICMUHHOIW A00 J102IYHO 3a2A/1bHO3ZHAYY W 010.

dopmyna @ JOTIKH TPEJAUKATIB HA3UBAETHCS GUKOHYBAHON) Ha
MHOXHUHI M, K10 1ICHY€e Xoua O ojHa 1HTeprpeTais & Ha M 1 xoda 0
OJIHE 3aMIIICHHS BUIBHUX MPEJIMETHUX 3MIHHUAX B (¢ Ha3BaMH CJICMCHTIB
M, nipu sxux |a| = 1.

@dopmyna @ Ha3UBAEThCS BUKOHYBAHOIO, SKIIO ICHYE Taka
MHOKHHA, Ha SIKIM (¢ — BAUKOHYBaHa.

Jlns  JoBeOeHHST BHKOHYBAaHOCTI (opMyld « Ha KOXKHIU
HETMOPOXKHIM MHOXHHI JIOCUTH JIOBECTH, 110 (hopMyJia @ BUKOHyBaHa Ha

OMHOCJICMCHTHIN MHOXHWHI.
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Ayoumopna poooma

IIpuxkaan 11.1. JloBecTH, mo Bupas
Vx (P(l) (x,) = (Ex (Pm (% )))) (*) He € do
1|\ 1 2 1\ 12 1 PMYJIOXO.

Po3e’azox. Crpasni, Pl(l)(xz), Pz(l)(xl) — ¢opmynu 3a m. (1)

O3HAYCHHS; (Elxl (Pz(l)(xl))) — d¢opmyna 3a 1. (3) O3HAUCHHS;

(Pl(l)(xz) - (E!xl (Pz(l) (xl)))) dbopmynu 3a 1. (2) O3HAYECHHS, aje Y

[[bOMY BHpa3l X; HE € BUIBHOI 3MIHHOIO, 1 II. (3) O3Ha4YE€HHA 10 III€l
dopmysii 3acTocyBaTu He MoxkHa. OTxke, 3a 1. (4) o3HaYeHHA QopMyJia
(*) HE € GOpPMYIIOKO JIOTIKH MPEANKATIB.

A
Ilpuxkaag 11.2. OmiuautH  dopMydy JOTIKH IIPEOHUKATIB =
Vx (P (x) - P(y)) V P(y) Ha nBoenemeHTHil MHOXUHI {a, b}.

CxiazieMo TaOJIUIIIO:

Ne| Ply| Vx(P(x)->P(y) | P() |
1 |Li| a 1 1 1
2|Ly| b 1 1 1
3|L,| a 0 1 1
4 |L,| b 1 0 1
S|Li| a 1 0 ]
6 |Lz| b 0 1 1
7 |Ly| a 1 0 1
8 |Lg| b 1 0 1

Ha Bxogax TtaOnuil 3amucaHl IIPeJUKaTHI 3MIHHI Ta BlJIbHI
npeaMeTHI 3M1HHI popmyiu. [IpeaukaTHa 3miaHa P y popmyl mpo0birae

70



MHOYXHHY OJHOMICHMX joriuaux ¢yukmii L, — L, wa {a, b}, BiibHa
npeaMeTHa 3MiHHaA y mpobirae mMHoxkuHy {a,b}. Jlani 3acTocoByeMo
MpaBUJIO OIIHKKA JJi OIlepalllidi aiareOpu BHUCIOBICHb, MPUUOMY
BpaxoByeMo, 110 Ha {a,b} KBaHTOp 3arajlbHOCTI IIECPCTBOPIOETHCS B
KOH FOHKIIIIO, @ KBAHTOP ICHYBaHHA — B JIU3 FOHKIIIIO.

PosrnssHemMo geranbHO OOYHCIEHHsS 3HayeHHS (OpMyIHd B
TPETHOMY CTOBITUMKY TAOIHIl (ITPH IBOMY KOPHUCTYBATUMEMOCS JaHUMHU
PO 3HAYCHHS JIOTIYHUX (QYHKIINA Ly — Ly).

Psanoxk 1:
vx (L(x) = Ly(a)) = (L1(a) = Ly(a)) A (L1 (D) = Lyi(a))
=0-0A(0->0=1A1=1
Psmok 2:
VX (Ll (x) = Ly (b)) = (L1(a) Ei Ll(b)) 4 (Ll(b) —? Ll(b))
=0-0A0-0=1A1=1
Panok 3:
Vx (Lz(x) — Lz(a)) = (Lz(a) - Lz(a)) A (Lz(b) — Lz(a))
=0-0A(1-0=1A0=0
Psanoxk 4:
Vx (Lz(x) — Lz(b)) — (Lz(a) — Lz(b)) A (Lz(b) =2 Lz(b))
=0-1)A(1-1)=1A1=1
1 Tak Jgail. Takui IIpolec OMMIHKHA (DOPMYJIM JIOTIKM IIPEJIUKaTIB
BUSBJISIETbCS AY)KE TPOMI3IKAM HaBITh IS BHUIIAJKy JABOCIEMEHTHOI
YHIBEpPCAJIbHOI MHOXHHH, MPOTE BIH JAa€ 3MOTY 3pPO3YMITH CaMy CYTh

MEXaH13MY OLIIHKU ()OpMYIJI JIOT1IKH IIPEAUKATIB.
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Mpukaan 11.3. Josecty, mo dpopmyna Vx (P(x) - P(y)) BukonyBaHa
Ha KOXKHI1M HEIIOPOXKHIM MHOXKHHI.

Jloeeoenna. Jlocuth nmokasaTi, 110 JjaHa (popmyJjia BUKOHYBaHa Ha
oaHoeneMeHTHIM MuoxuHl {a}. [Ipore Ha 1iif MHOXHHI JaHa (opMyia
neperBoproethes  y  P(a) » P(a), 106T0 y dopmyini anrebpu
BHUCJIOBJIEHb P — P, fIKa € TaBTOJIOTIEFO.

A
BnpaBa 11.4. Ilokaszatu, mo oaHa 3 @opMyadl € JIOTIYHO
3arajibHO3HAYYIIOK0 (TOTOXKHO ICTUHHOI0), a Apyra — Hi:
a) Eix(P(x) - P(y)), 0) EIx(P(x)) - P(y).
Bnpasa 11.5. Yu € TOT0KHO ICTUHHOK (pOpMYyJia JIOTIKHM IIPEIUKATIB
Vx(P(x) © Q(x)) & (VxP(x) & VxQ(x))?
Uu € xou oj1Ha 3 HUX (GopMYyJI JIOTTUHO 3arajibHO3HAYYI[0K0?

Bnpasa 11.6. JloBecTm 4M CIpOCTYBaTH TBEPIKECHHS IIPO Te, IO

3alpOMIOHOBAH1 (POPMYJIIHA € TOTOKHO ICTUHHUMM:

a) IxP(x) A E!x(P(x) — Q(x)) — J3x0Q(x);
6) 3xP(x) AVx(P(x) = Q(x)) - IxQ(x);

Camocmiitna po6oma

3amaua 11.1. Tlokasatu, mio omgHa 3 GOpMyJd JOTIKH IPEAUKATIB €

TOTOXHO 1ICTHHHOIO, a JIpyra — Hi:

a) Vx(P(x) >P(®»), 6 Vx(P(x))-P®).

3amaua 11.2. Yu € TOTOXXHO ICTHHHOIO (hopMyIIa JIOTIKHA MPEAUKATIB

Vx(P(x) - Q(x)) AVx(P(x) - R(x)) » 3x(Q(x) » R(x))?

72



Jamaua 11.3. JloBectn, mo ¢opmysaa JOTIKH IPEANKATIB € JIOTIYHO
3arajibHO3HauyIa (J133) ‘w’x(P (x) - Q(x)) — (EIxP (x) - EIxQ(x)). Uu
Oyae Takorw oOEepHEHA IMILTIKALIS?

3amaua 11.4. JloBecTH YW CHOPOCTYBAaTH TBEPHKEHHS IIPO TE€, IIO

3aIPOIIOHOBaHI (POPMYIIH € TOTOXKHO iCTHHHHMH:
a) VxP(x) A 3x(P(x) - Q(x)) - 3xQ(x);

6) vx (P(x) = (Q(x) = R(x))) - Vx(P(x) v Q(x) > R(x)).
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3ansaTrra 12. PiBHOCHWIbHICTL (opMyJ JIOTIKH NpeIrKaTiB.

Jloriune ciigyBaHHS.

YV ecobomy € ceos mopaib, nompioHO
MIIbKU 6MIMU 11 SHAUMU.
Jvroic Kepponn «Anica ¢ Kpaini oue

Mema 3auammaa: PO3TISHYTH PIBHOCHIBHICTE (POPMYI JIOTIKH

IpEAUKATIB TAOCHOBHI IIOHSATTS JIOTIYHOTO CJI1yBaHHS.
Heobxioni meopemuuni mamepianu:

Gopmymu « 1 [/ JIOTIKM  TPEAUKATIB  HA3HBAIOTHCH
eK@ieaIeHMHUMU HA MHOKHMHI M, SK10 mpH BCIX IHTEpIpPETALIIX Ha
M, 1 mpu BCIX 3aMIIIECHHAX BUIBHMX IIPEJAMETHHUX 3MIHHHUX Ha3BaMH
eneMeHTiB M ¢hopmynn a 1 f HaOyBalOTh T1 caMl 3HAUCHHS ICTUHHOCTI.

dopmynu a 1 [, €KBIBAICHTHI Ha KOXXHIH MHOXXHHI, Ha3UBAIOTHCS
J102IYHO eKeisaieHmHumu ado pienocurvHumu (a = 3).

BigHomeHHs ~ pIBHOCWJILHOCTI  (OpMYyJI,  OYEBUAHO,  Mae€
BJIACTUBOCTI PE(PIECKTUBHOCTI, CHMETPHUYHOCTI 1 TPAH3UTHUBHOCTI.

H&BE‘?,HGMO piaad TaKHX HalgacTIlle BXXKABaHUX piBHOCHHLHOCTCﬁ

JIOT1KM MPEIUKaTIB:

1) VxP(x) = 3xP(x)
2) 3xP(x) = VxP(x)

3) Vx(P(x) A Q(x)) = VxP(x) AVxQ(x) nuctpuOyTHBHHH 3akoH V

3aKOHHU 1€ Moprana st KBaHTOPIB;

BIJJHOCHO A;
4) EIx(P(x) V Q(x)) = 3xP(x) v 3xQ(x) muctpubyTuBHUI 3aKoH 3

B1JHOCHO V;
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5) Vx(a(x)AB) =Vxa(x)AB | 3aKOHU IPOHECCHHS KBAHTOPIB

6) Vx(a(x)VpB) =Vxa(x)Vp

IIpH T1H YMOBI,

\
7) Ax(a(x)ApL) =3x a(x) A | mo dbopmyna S HE MICTUTE

8) Ix(a(x)Vvp) =3x a(x)V [/ BUILHUX BXOKCHD X;

9 Vx(a(x) - B) = Ixa(x) - B;

10) 3x(a(x) - B) = Vxa(x) - B;

11) VxVy a;(x,y) = VyVx a,(x,y) 3aKOHH IICPECTAHOBKH
12) 3x3Ay a,(x,y) = Aydx ay(x,y) OJHOMMEHHHX KBaHTOPIB;
13) Qxa(x) = Qua(u) mepeiiMeHyBaHHS 3B’ 43aHO0I 3MIHHO].

KaxyTts, mo dopmyna [ aoziuno caioye 3 GopMyaId & B JIOTIMI
pEeAUKATIB, AKIO HAa KOXKHIM MHOKMHI M nipu Oyab-siK1ii IHTEpOpeTaIli
dbopmyna [ HaOyBae 3HaueHHS | TIpHM KOXXHOMY 3aMIIICHHI BUIBHHUX
IPEJAMETHUX 3MIHHMX Ha3BaMU €JIEMEHTIB M, mipu skomy dopmylia a
HaOyBae 3HaueHHS |. CUMMBOJIIYHO II€ 3alUCYEThCA SIK 1 B alreopi
BHUCJIOBJICHD, O |=ﬁ @ Ha3UBAIOTh HOCUJIKOIO, [3 — 6UCHOBKOM.

O3HaueHHS JIOTIYHOIO CJIJyBaHHS, K 1 B ajareOpl BHUCIOBIICHb,
y3araJlbHIOE€TbCS Ha BHUIIAJIOK, KOJHU € HE OJIHA IOCHJIKa, a MHOXXHHA
nocunok I'. Toal momepenHe oO3HAUCHHS IOBTOPIOETHLCS alie BHUpa3
«popmyna [ HaOyBae 3HAYCHHS 1» 3aMIHIOETBCS BHPA30M «KOXKHA
dbopmyna 3 MHOKHHM TTOCHIIOK I HaOyBae 3HaueHHS 1».

Teepooscenna. Jloriune cinigyBaHHs A4, ..., Ay, |= f Mae miciie Tol 1
TUILKH TOJ1, KOJIM TOTOXKHO ICTUHHOIO € (popmyna
a, ANa, A...Aa, = B (¥)

Y Ioriky TpeauKaTiB TMEPEHOCAThCA 3 alreOpu BUCIIOBICHD
npaBujia BHBOAY (Qq,d,,A3 — Ha3BU JOBUILHUX ((DOPMYJI JIOTIKH
peInKaTiB), 30Kpema,
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Ilpasuno MP — o1 — a,, a1 FQ5;

Ilpasuno MT — a1 = a,, 0, F Q4

Ilpasuno cunozizmy — a; = a,, Ay = A3 l=cc1 — a5

IIpaBuna BBEACHHA Ta BHIYYCHHS KOH FOHKIII 1 AU3 FOHKIIIIO
TOIIIO.

Po3risiHeMo KuabKa IIpaBUJI BHBOJY, BJIACTUBHX TUIBKH JIOTIIII
peauKaTiB (&, &1, @, — Ha3BU JOBUIBHUX (OPMYII JIOTIKH IPEAUKATIB):
1. Vxa(x) |=a:(y), SIKILIO 3MiHHA Y BiabHaA 111 X B a(x) (OV);

2.  a(y) |=E!xa(x), SIKII[O 3MiHHA Y BibHa s X B a(x) (B3);
3. SMxmo I |=cr(x) 1 X HE Ma€ BUIBHUX BXOIXKECHb B KOJIHY 3 (hOpPMYII

MHOXUHU [, TO [ |=chf(x);

3'.  Sxmo |= a(x), To |=anf(x) (mpaBUJIO y3araJbHEHHS);

4. a; - ay(x) Fa; = Vxa,(x) } SIKIIO 3MIHHA X HEC BXOIUTE

5. ay(x) > a; FIxa,(x) - ay BIJIBHO B (X ;
6. 3xa(x)F a(c) (npaBumno Bumyyenns kpanTopa icHyanus O3), e

C — IICBHUI BUOpPAHUI €JIEMEHT YHIBEPCaIbHOI MHOXKHHM U.

Jlo nipaBuna 6 € Takl 3aCTEPEIKCHHS:

Sxmo dopmyny [ Oylo BHUBEICHO 3 IOCHIOK, 1 MPH ILHOMY
3aCTOCOBYBajIoCs MpaBmwiIo 6, To ¢Gopmylra [ He MOBHHHA MICTHTH C,
TOOTO Ha3BM BUOpaHoro einemMeHrta U.

[IpaBuno y3arajbHEHHS (BBEIACHHS KBaHTOpa 3arajbHOCTI) HE
MOYKHA BXXHBATH 110 3MiHHiH, BibHIN B popmyni Ixa(x), 1o axoi 6yio
3aCTOCOBAHE MPAaBUJIO 6.

Po3risiHeMo MIpKyBaHHS, BUPaXXEH1 B IPUPOIHIN MOBI1, CYTh IKHX

IMoJparac y BCTAHOBJICHHI IICBHOTO JIOTTYHOTO C.]Ii,D,YBaHHﬂ.
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IIpoTre crouyarky 3poOMMO 3ayBaXCHHSI IIOAO0 3aluCy B
CHUMBOJIIYHIA MOB1 JIOTIKM IIPEJMKATIB JCIKHUX THIIB TBEPIKEHD
[IPUPOIHOI MOBH.

B TpaguiiiHifA J0T11 pO3PI13HSIN TaKl YOTUPH TUIIH TBEPIKEHbD:
a) 3araabHOCTBepAHI — «Bci P € Qy;

0) 3aranpHOo3amnepeunl — «Koaue P He € Q»;
B) 4acTKOBOCTBepAHI — «/Jlesak1 P € Q»;
r) 4acTkoBo3anepeuHl — «Jleskl P ve € Q.

3anuireMo 1X Ha CUMBOJIIYHINA MOBI JIOTIKH TPEIUKATIB:
a)  Vx (P(x) = Q));
6) Vx (P(x)—-Qx));
B) 3Jx (P(x)AQ(x));
r)  3x (P(x)AQ(x)).
3a3HauMMO, 110 B 3arajlbHUX TBEP/KECHHSX IIOpPsS] 3 KBAaHTOPOM
3araJlbHOCT1 3 SIBJISE€THCS OIeEpalisd IMIUIIKalll, a B YacTKOBHX

TBEPPKCHHAX IO 3 KBAaHTOPOM ICHYBaHHS — OIlepalllsl KOH FOHKIIII,

1[0 TOYHO BIJIOBIJA€ 3MICTY TBEPAKEHD IMIPUPOJHOI MOBH.

Ayoumopna poooma

Ilpukaang 12.1. IlepeBipuTH, UM CIIPaBIKYETHCS CIIIyBAHHS:

qx (P(x) A Q(x)), Vx (Q (x) = R(x)) l=3x (P(x) A R(x)).

Po3seé’azok.

1) 3x (P(x) A Q(x))
2) vx (Q(x) - R(x))

3) P(c)AQ(c)(1,03);
4) P(c) (3, ON);

} ITOCHIJIKH,
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5) Q(c) (3, 0n);

6) Q(c) = R(c) (2, 0V);

7) R(c) (5, 6,MP);

8) P(c) AR(c) (4,7,BA);

9) 3x (P(x) AR(x)) (8, BI).

Otxe, 3x (P(x) A Q(x)), Vx (Q(x) » R(x)) F vx (D(x) -

vy (B) - M(x,))).

A
Ilpukaaxg 12.2. IlepeBiputH, 4M TOpaBUIBHE HACTYIIHE MIPKYBaHHS:
«Jleaxi momaTHI YKciia MEHIIIE BCiX KopeHiB ganoro pisagausa f(x) = 0.
JKomgue momaTtHe UMClIO HE MCEHIIE BI1J KOOHOTO Bl €MHOro. OTxe,
KoM Kopinb piBHIHHA f(x) = 0 HE € BIA eMHUM.»

Po3zé’azok. 11100 niepeBIpUTH, YW KOPEKTHE JaHE MIPKYBaHHS,
3alMIIEMO 1X y CHMBOJIIYHIA MOB1 JIOTIKM IIPEAMKaTIB, BBOJISUU
BIJMOBIIHI MPEAUKATHI CUMBOJIH:

D (x) 3aMicTh «X — JIOJIaTHE YUCIION;

K (x) 3amicth «x — kopiub piBHHHS f(x) = O»;

M (x,y) 3aMicTh «X MEHIIE Y»;

B(x) 3amicts «D(c) AVy (K(y) » M(c,y)) —Bin’emHe uncion.

TO,[[i ITOCHUJIKHK MAKOTH BHUI'JIA:

3x (D) Avy (K() = M(x,9)) ), vx (D) = vy (BG) - M(x, 7)),

a O4iKyBaHHUI BUCHOBOK — VX (K (x) » E(x)).

Tenep 3a/iada 3BOJIUTHCAH 0 TOTI'O, UM BHKOHYETBLC A CJ'IiILYBElHHH:

Jx (D(x) A Yy (K(y) - M(x, J’)))ﬂ
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vx (D(x) - vy (B(y) > M(x,))) fvx (K(x) - B(x)).
JloBeeMo:

1) 3x (DG Avy (KG&) - M(x,y))) |
2) vx (D)~ vy (BG) ~ M(x,))]
3) D(A)AVy (K(y) -» M(c,y)) (1,03);

4) D(c)
5) Vy (K(y) - M(c,y))

6) D(c) > Vy (B(y) - M(c,y)) (2, 0V);

7) vy (B(y) » M(c,y)) (4,6, MP);
8) B(y) - M(c,y) (7, OV);

» TIOCHJIKH,

} (3, ON);

9) M(c,y) » B(y) (upaBwio KOHTpamo3uulii Ta  MHOJABIHHOIO

3alepEeUYCHHA );

10) K(y) = M(c,y) (5, OV);

11) K(y) = B(y) (10, 9, npaBmIO CHIOTI3MY);

12) vy (K(y) » B(y)) (11, BV);

13) Vx (K (x) - E(x)) (12, mepeitMenyBauHs 3B’ 13aHO1 3MIiHHOI).
OTxe, JaHe MIpKYBaHHS KOPEKTHE, OUIKYBaHHH BHCHOBOK JIOTIYHO

CITIIYE 3 MPUHHATHX TOCHIIOK.

A

Bnpaa 12.3. JloBectH, 110 opMyIIu JIOTIKH IPEIUKATIB PIBHOCHIIBHI:

Jx(P(x) v Q(x)) i 3xP(x) v 3xQ(x)
Bnpasa 12.4. [IoOynyBaBIm B1/IIIOB1JIHY IHTEPIPETALIIO
(KOHTpNpPHUKJIAa), AOBECTH, 10 (POPMYJIHM JIOTIKHM NPEAUKATIB HE €

PIBHOCHJIbHUMH: EIx(P(:x:) A Q(x)) 1 3xP(x) A 3x0Q(x)
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BopaBa 12.5. JloBecTH UM CHOPOCTYBaTH TBEP/DKCHHS  IIPO

PIBHOCHJIbHICTh TaKUX map (popMYJI JIOTIKH IIPEIUKATIB:

a) Vx(P(x) & Q(x))ivx(P(x)) & vx(Q(x));

6) x(P(x) & Q(x))i3xP(x) & IxQ(x).

Bnpasa 12. 6. Busnauutn, K1 3 TBEpPKCHB JIOTIYHO €KBIBAJICHTHI:

a) HenpaBuibHO, 1110 BC1 YKMcla, KpaTHI 4, € TOUHUMH KBaJpaTaMH.

0) Bci uncia, kpaTtHi 4, HE € TOUHUMHU KBaJIpaTaMU.

B) He Bc1 uncina, kpaTHi 4, € TOUHUMHU KBaJpaTaMH.

r) IcHye uncio, kpaTHe 4, AK€ HE € TOUHUMH KBaJpPaTOM.

Bnpasa 12.7. [lepeBiputH, 9u € NMpaBUILHAMH IIPOBEICHI MIPKYBaHHS.

Skio MiIpKyBaHHS IIpaBWJIbHE, TO TMOOyAyBaTH  BiAMNOBIIHUIM

NEAYKTUBHUM JIAHIFOKOK (B1J MPHUITYIIEHb A0 BUCHOBKY), SKIIO X

IIPOBEACHE MIPKYBaHHA — HE KOPEKTHE, TO INOOYAYyBaTH BIAIOBIIHUM

KOHTPIPHUKIA/;

a) Jlesiki HenepepBHi Ha |a,b| ¢ynkuii — mudepenuiiioBani Ha [a, b].
Bci gudepenmiiioBani Ha [a,b] ¢ymxmii — iaterposani Ha |a,b].
Otxe, Bci HenepepsHi Ha |a, b| ¢pyukuii € inTerpoBanumu Ha [a, b]?

0) /lesk1 BrimcaHl B KOJIO YOTUPUKYTHUKH € MPSAMOKYTHHKaMU. KoxxHuUi
NPSIMOKYTHUK € mapanenorpamoM. OTxe, IesiKl BIHCaHI B KOJIO

YOTUPUKYTHHUKHU € T1apalieiorpaMamu’
Camocmiiina po6oma

3amaua 12.1. [ToOynyBaBImIn BIJIIIOBIHY IHTEPIIPETALIIIO

(KOHTPIpPHUKJIAZ), JAOBECTH, IO (OPMYJIH JIOTIKH IIPEAUKATIB HE €

PIBHOCHJILHHMH: Vx(P (x) Vv Q(x)) i1 VxP(x) v VxQ(x)
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Jamaua 12.2. JloBecTH UYM CIOPOCTYBaTH TBEPDKCHHS  IPO

PIBHOCHJIbHICTh TaKUX map (popMYJI JIOTIKH IIPEIUKATIB:

a) Vx (P(x) - (Q(x) » R(x))) i vx (Q(x) > (P(x) - R(x))):
6) vx (P(x) - (Q(x) = R(x))) i vx (P(x) - (R(x) —» Q(®)))

3amaua 12.3. IlepeBipuTH, 9u € IPaBUILHUMH IPOBEACHI MIPKYBaHHS.
SKimio MIpKyBaHHSI IIpaBWJIbHE, TO NOOyAyBaTH  BI1AMNOBIJIHUM
NENYKTUBHUN JIAHIIOKOK (B1Jl TIPHUITYIIECHb JO BHMCHOBKY), SIKIIO X
IIPOBEJICHE MIPKYBaHHA — HE KOPEKTHE, TO IOOYaAyBaTH BIAIOBIJIHUMN
KOHTPHPHUKJIAL;

a) Koxnauii gp16 € BupazoM. Beske npobdose uncno € unciiom. XKogHe
quciIo He € Bupa3zoM. OTkKeE, )KOIHE IPOOOBE YHCIIO HE € APOOOM?

0) Jleskl piBHOOeApEeHI TPUKYTHHKH — TMpsAMOKYTHI. JKoJHUM
IpSIMOKYTHUM TPUKYTHHUK HE € MpaBWILHUM. OTKe, IEsAK1 pIBHOOEIPEHI
TPUKYTHUKHU HE € IPaBUJILHUMU?

B) Bci1 kBagpatu — pomoOu. Bcl kBaapatu — npsaMokyTHHKH. OTXKe,
JEsIK1 IPSIMOKYTHUKH € poMOaMu?

r) Jleski mapH1 ¢yHKIII — TpaHCLeHAeHTHI. He Bcl TpaHCILEHAEHTHI
¢byHKIIT — enemeHTapHl. OmTxke, Aesdkl TapHi QYHKIIT HE €

eﬂeMeHTapHHMIfI?
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IIvTanuga g0 CK3aMCHY:

1. Ilpeamer MaremMaTuuHOl JIOTIKH. IcTOpis PpO3BUTKY JIOTIKH.
Cy4acHa JIorika Ta 1HII1 HayKH.

2. IlpaBunsHe MipkyBaHHS. JIOri4HI MapajoOKCH.

3. BucnoBnennsa. Omepamii Haj BHCIOBJICHHAMH. I[Ipomo3uimiiigi
dbopmu. OyHKI[IT ICTHHHOCTI.

4. PiBHOCHWIBHICTH (DOPMYJI aJIr€OPU BHUCIIOBJIEHb.

S.  TabOaumi ictuHHOCTI. TaBTOJIOr1 Ta MPOTUPIYYS.

6. BrnacTUBOCTI JIOTIYHUX OIICPALIii.

7.  Hopwmansui popmu. [IH®, KHD, JIJJ/ITHD, JIKHO.

8. IlpoOiema BupilieHHS B aIrcOpl BUCIOBICHE. 3HAUCHHS TOTOXHO
ICTUHHHUX (pOpMYJI ISl aareOpl BUCIIOBJICHb.

9. bBynesi dynkii. [Intanas ¢GpyHKIIIOHATBHOI TOBHOTH.

10. Jloriune cmiagyBaHHs Ha 0a31 aareOpH BUCIOBIICHE.

11. AndaBiT uyucieHHs BUCIOBICHb. O3HaueHHs dopmysu. [IpaBuiia
BUBOJLY.

12. AKciOMH YHCIICHHSI BHCJIOBJICHBL. lIpaBuia moOyJIoBH YHCIICHHSA
BHCJIOBJICHB.

13. BuBigHicTs GOpPMYII YHCICHHS BUCIOBJICHD.

14. Merareopema aeAyKINll (YMCICHHS BUCIOBJICHB) Ta 11 HACIIAOK.

15. [IlpaBuia cuiioriamy Ta NEpECTAaHOBKU ITOCHUIIOK.

16. HecynepeuHicTh CHCTEMH aKC1OM YHCJICHHS BUCJIOBIICHD.

17. He3anexxHICTh CUCTEMH aKCIOM YHCJICHHS BUCJIOBJICHb.

18. TloBHOTaA cHcTEMH aKCiOM YHCIECHHS BUCIIOBIICHb.
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19. Ilpemumkatu. IlpeamkaTH-BIACTHBOCTI, MPECANKATH-BIIHOIMICHHS.
JloriuHi onepaill HaJl IpeaUKaTaMH.

20. KsanTopu. 3acTocyBaHHS KBAaHTOPIB IO ABOBHMIPHUX IIPEIUKATIB.
[ToHATTS GOpMYIIH JOTIKHM MPEAUKATIB.

21. Tlomsarrs mamuau TwropiHTA.

22. Hopmanssi anroputmu MapkoBa

83



Jliteparypa

OcHoBHA
1. T'aBpunkiB B.M. ®opmanbHi 4Y0BM Ta alropuTMIYHI MOJEIII:
HaBuyajdbHMHA 1ociOHMK / B.M. I'aBpuikiB. — IBaHO-®paHKIBCHK:
«Cimux», 2012. — 172 c.
2. Tacak O.C. ®opmanpHa Jorika. Po3B’s3koBI  mIpoIEaypH,
aJITOPUTMHU, CJIOBHHMK 0a30BHX TEPMIHIB 1 IIOHATh: HaBY. IIOCIOHHMK /
O.C.l'acsk. — Bua. 2-re, nepepo0i. Ta pgomoBH. — YepHIBII
YepHiBeubkui Hall. YH-T, 2014. — 544 c.
3. Jpo3a-KoponasoBa O.KO. 3amaui 3 MaTeMaTHYHOI JIOTIKH
HaBuajapHUU IoclOHMK / O.JO. [Ipo3g-KoponwoBa. — K.: BugaBHuuo-
noirpadigyauid ueHtp «KuiBcbkuit yHiBepcurer». 2010. — 96 c.
4. KykIl.®d. MarematnuHa JIOrika Ta TEOplsd aJIrOPUTMIB
npaktukym / yknan.: IL.®. XKyk — K. : HAY, 2014. — 21 c.
S. Kaiigan H.B. 3aBgaHHd [0 TpakTUYHUX 3aHAITh 3 KypCy
«MareMaTU4Ha JIoTiKa Ta Teopid anroputmiBy (Po3aun: «MaremaTtudHa
jgorika») : IIpakTukymM s CTyACHTIB  (I3MKO-MAaTEMAaTHYHOTO
dakyneTery / H. B.Kaiipnan, T.B. Typka. — CnoB’ssHCBbK : Bup
b. I. Maropina, 2015. — 77 c.
6. Kyomin JI. I. Bubpani po3gumm JUCKPETHOI MaTEMaTHKH.
AnreOpuYH1 CTPYKTypH. Alreopa joriku. MarematudHa Jiorika [ TekcT]
: HaBuanbHUM 1nocionuwk / JI. 1. Kyomii, M. B. Horian ; M-Bo ocBITH 1
HayKH, MOJIOJII Ta criopTy Ykpaiuu, Hail. TexH. yH-T Ykpainu "KuiBChK.
rmomtexHid. 1H-T". - Kuis : HTVYY "KIII", 2012. — 170c¢.
7. MarBienko M.II. MaremaTn4Ha JIOriKa Ta TEOpPIS AJITOPUTMIB :

HaB4Y. Mmoci0. cryd. maiud BUIUX HaBu. 3akiaamiB / M.IL. MatBienko,
84



C.II. [ITanoBayioB ; M-BO OCBITH 1 HAYKH Y KpaiHu, CyMCBKUU JIEPXK. YH-
T. — KuiB : Jlipa-K, 2015. - 211 c.
8. Crycs O.B.MaremaTtndna jorika Ta Teopis amroputmib: Jlekii
[EnekTpoHHuil pecypc| : HaB4. mociO. IS CTYA. choemiaibHocTi 124
«Cuctemuauit anam3» / O. B. Crycs ; KIII im. Irops Cikopcbkoro. —
Kuis : KIII im. Irops Cikopcrkoro, 2017. — 150 c.
9. Ixumpaak C.C. Teopis amroputmiB. Ilpukmagu # 3amaui. /
C.C. Ikineasax — K., 2012.
10. Ilxinenask C.C. MarematnuHa jorika. EneKTpoHHU HaBYaIbHUN
nocionuk / C.C. llIkiunpHsk // Peno3utapiii enekTpoHHuX pecypcis KHY.
—2012. — http://195.68.210.50/moodle.

JlomaTkoBa Jiiteparypa
11. T'maaukun C.I'. Anreopa jmoruku B 3amadax / C.I. [ MuHOUKUH. —
M.: Hayka, 1972. — 282c.
12. KoudopoBuu A.I'. Marematnudi codisMu 1 Tapagokcu /
A.T'. Kondoposuu. K.: Paa. mxomna, 1983. — 148c.

13. Menaenscon 3. BBeaenme B MaTeMaTHYECKyl0  JIOTHKY  /
3. Mennenscon. — M.: Hayka, 1976. — 320c.

14. HosuxosB II.C.  JnemMeHThl = MaTeMaTU4YECKOW  JOTUKH  /
I1.C. HoBukoB. — M.: Hayka, 1973. — 399c.

15. Cymancekuii B.1 byinesi anreopu / HO.M. Puxos,
B.I. Cymancekuit. — K: Buma mkona, 1982. — 314c.

16. Xpowmoii SI.B. 30ipHuKk BmpaB 1 3aad 3 MaTEMaTHYHOI JIOTIKH /

.B. Xpomoii. — K: Buma mxkona, 1978. — 160c.

17. Xpowmoii .B. MaremaTtnuna norika / 51.B. Xpomoii. — Kuis: Buia

mkoia, 1983. — 208c.
85



Indopmaniiini pecypcu B InTepHeri

. Jlekii 3 MaTeMaTHUHOI JIOT1IKH Ta Teopii aaroputmiB (IHpopmaTuka)
Cinbko 1O.L
http://dls.ksu.kherson.ua/dls/Library/LibdocView.aspx71d=612{d82a-c912-
4c4a-a039-4365110454¢3

. OcHoBu matemaTuuHo1i jgoriku Jpo3a FO.A.

http://www.imath.kiev.ua/~drozd/Logic.pdf

. KoM roTepHH IPaKTUKYM 3 MAaTEMATUYHOI JIOT1KH

Konpaparenko H.P. http://posibnyky.vntu.edu.ua/pdf/000713.pdf

. Teopus aaropuTMOB M MaTeMaTHUECKas JIOTHKA:
https://elearning.sumdu.edu.ua/free content/lectured:5de5178bb62ca
7a971e35¢cba8b92d1b337ee8101/latest/index.html

86



I1ocapin

Angpaeim — cyKyInHICTh 3HAKOBHUX 3aC001B, sIKI BAKOPUCTOBYIOThCS
y JaHii JIOT1YHI1M Teopii.

Apeymenm — ICTUHHE BUCJIOBIIOBAHHSA (CYIXKEHHS), SIKE
BUKOPHUCTOBYETHCS JIJIS JOBEJICHHS TE3M.

Bu3znauennsa — JoriyHa omnepaiis, 3aBASKH SKIM BHpaszaMm
Ha/IA€ThCA CTPOTro (PIKCOBAaHUN CMMCIL.

Bukonyeana ¢popmyna — dpopmyna, ssika Moxxe HaOyBaTH PI3HHUX
JOT1YHMX 3HAYEHb Y 3aJICKHOCTI B1JI JIOTIYHUX 3HAYEHB 11 CKJIaI0OBHX.

Bupimena meopia— 7noriuHa Teopisd, A€ ICHYE e(eKTHBHaA
npoueaypa (aaropuTm), ska JO3BOJISIE 3a CKIHUCHHY KUJIBKICTh KPOKIB
BU3HAYUTHU CTATyC (DOPMYIIH IIIE€T TEOPII.

Bucnoenrweauna (cyoxcenns)— hopMa MHUCIEHHS, Y SKIA IIOCH
CTBEPIKYETHCS a00 3aMepeuy€eThCs PO MPEAMET JYMKH.

Bionowenna noziuHnozo cioyeaHHA — BIIHOIICHHS, SIKE ICHYE MIXK
3aCHOBKAMM Ta BUCHOBKOM MIPKYBaHHS.

Bionowenna n102iunoi  pieHocunbHOCmi —  BUCJIOBJIIOBAHHS
PIBHOCHWJIbHI TUJIBKHM Yy TOMY BHIIAJIKy, KOJM NPH OJHAKOBHUX Habopax
JIOTIYHUAX 3HAYE€Hb MPOIMO3UIIHHNAX 3MIHHHX, [0 BXOJATH JIO 1X CKJaJy,
BOHU HaOyBarOTh OJJHAKOBUX JIOTIYHUX 3HAUCHb.

Bionowienna cynepeunueocmi— BIJHOIICHHS, SKE ICHYE MIX
MOHSTTSAMHU, OOCATH SIKUX HE CIIBMAJIal0Th, aJI€ MOBHICTIO BUUYEPIYIOThH
00cATr poIOBOTrO MOHATTS.

J[eoykmueHi MIpKy8aHHA — MIDKYBaHHS, Y IKMX MDK 3aCHOBKaMH

Ta BUCHOBKaMH ICHY€ BIJJHOIIECHHS JIOTIYHOI'O CJI1JIyBaHHS.
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Ju3'toukuia (cyéopa) — JNOTIYHUM CIIOJYYHUK (KOHCTaHTa), IO
00’elHy€e BHUCIOBIIOBaHHS. JIM3 FOHKIIIA, SK CKJIAJHE BHCIOBIIOBAHHS,
ICTHHHA TOAl 1 TUIBKH TOJ1, KOJH JIOT1YHI 3HAUCHHS 11 CKJIAJOBHUX HE
CITIBMAJIAIOTh.

Mu3’ronkuyia (Hecyeopa, caabka)— JNOTIUYHMI  CHOJYUYHHUK
(KoHCTaHTa), 110 00’€HY€ BHUCJIOBJIIOBAaHHA. /(M3 IOHKINS, SIK CKJIagHE
BUCJIOBJIFOBAHHSA, ICTHHHA BXKE 1 TO/I1, KOJIM ICTUHHUM € X0o4a O oquH 3 11
qJIcH1B, Ta XuoHa Toal. Komm Bci wieHn XHUOHI.

/[oeedeHHA — CYKYIHICTh JIOTIYHUX IIPUKAOMIB, CHPSIMOBaHHUX Ha
OOIpYHTYBaHHS ICTUHHOCTI J€SKOTO BUCIIOBIFOBAHHS.

Jocmamuna ymoeéa — ymoBa, IO BBAXA€EThCS JOCTATHBOKO A
HAacCTaHHS MO/11 (CATYaIlll, J11 TOIIO), IKa MOXKE BIJOYTHCH.

Ekeieanenmuicms — BIACTUBICTL BIJHOIICHHS, SKIIO BOHO €
pe(hJIEKCUBHUM, CHMETPUYHHUM 1 TPAH3UTHBHHUM.

Ekeieanenuyia — JIOT1YHUM CIOJIYYHHK, a TaKOX CKJaJHE
BHUCIIOBJIIOBAHHA, AK€ ICTUHHE TOJl 1 TUIBKHM TOJl, KOJH JIOTIYHI
3HAUYCHHA 11 CKJIaJIOBUX CITIBIIAIAIOTh.

Enemenmapua (amomapna) ¢popmyna — bopmyna, sika BApaxKae
IIPOCTE BUCIIOBIIFOBAHHS IIPUPOJHOI MOBH.

3anepeueHHna — NTOTIUHUMN ONEpaTOpP, AIKMH 3aIll€PEUY€E JIOTTIHE
3HAYCHHS BUCJIOBJIFOBAaHHS.

Imnnakauia — JIOT1YHUN  CHOJYYHHMK, a TaKOX  CKJIAQJIHE
BUCJIOBJIIOBAHHSA, IKC BH3HAYAETHCA SIK XMOHE TOM1 1 TUILKHA TOM1, KOJIH
[epIie BUCIIOBIIOBAaHHS (AaHTEIEACHT) — ICTUHHE, a JIPYyre (KOHCEKBEHT)

— XHOHE.
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Kon'tonkuyia — J1OTIYHMM  CHOOJYYHHMK, a TakKo0X CKJIaJHE
BUCJIOBJIFOBAHHA, SIK€ € ICTUHHHUM TO/I 1 TUILKUA TO/1, KOJIM BCl CKJIa/I0BI1
€ ICTHHHUMM.

Jozika eucnoeiroeans — po31ia JIOTIKH, SKUM BHUBYAE JIOTIUYHY
¢bopMy CKIaJHMX BHCIOBIIOBaHb, a0OCTParyrO4ucCh BIJ CMHCIOBOIO
3HAUCHHS BHYTPIIIHBOI CTPYKTYPH IIPOCTUX BUCJIOBIIFOBAHb.

Jlozika npedukamie — PoO3J11 Cy4acHOl JIOTIKHM, SIKMHi BpPaxoBYe€
BHYTPIIIHIO CTPYKTYPY ITPOCTUX BUCIIOBJIFOBAHb.

Joziuna popma mipkyeanusa — crociO 3B’ 3Ky BUCIOBIIOBaHb, SKI
BXOJISITh JIO IOTO CKJIaMy.

Joziuna cynepeunueicms — popmyiia, sika € XMOHOIO y OyIb-SIKIi
IpEAMETHIN 00JIaCTI.

Joziyvnuu 3axkon — Gopmyla, sKa € ICTUHHOKW Y OyIb-AK1i
IpEeAMETHIM 00IaCTI.

Joziynuit cunmaxcuc — po3aul JIOTIYHOI CEMIOTHKH, 10 BHBYAE
BIJJHOIIICHHS M)XK 3HaKaMHU B CTPYKTYpP1 MOBHU JIOTIKH.

JloziuHuit cnoiy4yHuUK — JOTTYHUM TEPMIH, (PDYHKIIIS SIKOTO MOJISrae
B YTBOPEHHI CKJIQIHUX BHUCJIOBJIIOBAHb.

Menwuii mepmin — TEPMIH, IKMA BUCTYIIA€ Cy0 €KTOM BHUCHOBKY
y IIPOCTOMY KaTETOPUIHOMY CHJIOTI3MI.

Memamoea — MoBa, 3aco0aMu SIKOI JIOCHIKYETHCS BIACTUBOCTI
00’€KTHO1 MOBH.

Mipkyeauua (ymoeugio, cunozizm) — GopMa MHUCICHHS SK
MOCIIJIOBHICTL  BHUCIIOBIIFOBaHb, JIE 3a  JIOMIOMOTOK  BIJOMHX
BHCJIOBJIFOBaHb Ha OCHOBI IIE€BHHUX JIOTIYHUX IPaBUJI OTPUMYIOTh HOBE

BHUCJIOBJIFOBaAaHHAL.
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Moea nociku — 1uITydHa MOBa, sKa IIPU3HAYCHA IS aHAJI3y
JIOT1YHO1 CTPYKTYPH BHUCJIOBJIFOBAHb.

Heobxiona ymoea — Buji yMOBH, HEOOXIJHOI JJI HACTaHHS HAHOI
no/ii (cuTyarlli, ail), SKIo 3a 11 BIACYTHOCTI 15l OIS HE B1JIOYBA€EThLCH.

O6'ekmHa moeéa — MoOBa, 3acob0aMH $(KOiI OMNHUCYIOTh IIEBHY
IIPEAMETHY (I103aMOBHY) J1HMCHICT.

Ilonicunozizm — MIpKyBaHHs, SKE€ CKJIAJa€ThC 3 JICKUIBKOX
IPOCTHX, MO€JHAHUX MDK COO0OK TaKMM YHHOM, IO BHCHOBOK
[ONEPEAHLOTO IIPOCTOTO MIPKYBaHHS, CTa€ OJHHUM 3 3aCHOBKIB
HAaCTYITHOTO MIPKYBaHHS.

IHonamma — hopma MUCIECHHS (AyMKa), sIKa IUISIXOM BKa31BKH Ha
[ICBHY O3HaKy, BUJUISE 3 YHIBEPCAMY Ta y3arajbHIO€ B KJac MPEIAMETH
(IpeaMeTH IYMKH), SKUM IIpUTaMaHHa 1151 O3HaKa.

Ilpocme eucnoenroeanHHa — BUCIOBIIOBAaHHS, 110 HE BKIIFOYAE B
ceOe 1HIII BUCJIOBJIFOBAHHS.

Ilpocmuit kamezopuvuHuil cunozizm — ISAYKTUBHE MIPKYBaHHS
(cuiaoriaM, yMOBHBIJ), 3aCHOBKaMH 1 BHCHOBKAaMH SIKOTO € IIPOCTI
KaTETOPHUYHI BUCJIOBIIOBAHHS (CY/IXKCHHS).

CepeoHniit mepmin — TEPMIH NIPOCTOr0 KATETOPUYHOTO CHUJIIOTI3MY,
KA MICTUTBLCS Y 000X 3aCHOBKAX, aJI€ HE BXOJMUTh JI0 BUCHOBKY.

CknaoHe 6ucnoe/1106aHHA — BUCIOBIIOBAHHS, SIKE BKJIIOUYAE B ceOe
SIK CAMOCTIMHI YaCTHUHU 1HIII1 BUCJIOBJIFOBAHHS..

Cnpocmyeanns — BCTAaHOBJICHHS  XMOHOCTI  IIOJIOKCHHS 3
BUKOPUCTAaHHSM JIOTIYHHUX 3aCO0IB Ta II0J0XKEHb, ICTHHHICTH SIKHX

JIOBCJICHA.
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TemnopanvHi 6uUC/N06/106AHHA — BUCIOBIIOBAaHHS, B SKHUX
BUKOPHCTOBYIOThCS YaCOB1 XapaKTEPUCTHKHU.

Temnopanoni moodansHocmi — MOJAIIBHOCTI, SIKI XapaKTEPU3YIOTh
4acoBl1 3aJIEXKHOCTI: “Oyio”, “Oyne”, “paHill’ TOMLIO.

Teopemuune mipKyeaHHa — MIPKyBaHHS, SIKE CTaBUTh 3a METY
OOIpyHTYBaTH 3HAHHSI.

Dopmanizauia — 100ygOoBa MOJEIlL, Yy SKIA  3MICTOBHUM
MIPKYBaHHSM B1JIOBIJAI0Th 1X (popMajbHI aHAJIOTH.

Dopmyna — IpaBUIILHO MOOYI0BAHWM BUpPa3 MOBH JIOTIKH.
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Horatkn
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[Tigmucano go npyky 26.12.2019 p.
®opmat 60x84 1/16. Ym. 1p. apk. 6,0.
Haknan 50 npum. 3am. Ne 1579.

Bugasuuurso b. I. Martopina
84116, m. CrioB’gHCBK, By I'. batroka, 19.
Ten.: +38 050 518 88 99. E-mail: matorinb{@ukr.net

CBiJOLTBO [IPO BHECEHHS Cy0’€KTa BUAABHHYOI CIIpaBy 0 Jlep:kaBHOrO peecTpy BHIABLiB, BATOTiBHUKIB i
pPO3MOBCIOIKYBauiB BHAaBHHYO! nmpoaykuii JK Ne3141, Bunane lep:kaBHHM KOMITETOM TenedadeHHs Ta
pagioMoBlieHHs1 YKpainu Big 24.03.2008 p.
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