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1 CobIDHOCT HA JIOTHUKATA.

Jlormkara e HaykaTa 3a IpaBeHETO Ha BAJUIHHU W3BOJM W MPAaBUJIHU pa3CcbikaeHud. lanm mamxen
U3BO/JI € BAJIUJIEH UJIU He, 3aBUCH OT (hopmama My. la pasriesamve cjieHUsI IPUMED, 9€CTO CPEIaH
B y4eOHHIUTE 110 JIOTUKA!

Bcekn 9oBek e cMbpTeH.
Cokpar e 40BeK.
CuteroBaresino, Cokpar e CMbPTEH.

Bceekn pa3ymen 4oBek IIie ce CbIVIACH, Y€ U3BOABT € BaaujaeH. [Ipuannata u3BoabT 1a € BaguIeH
obade He e Ta3u, 4e TpurTe u3pedenus ca BepHu. [Ipuuumnara e, ye dpoOpmara Ha TO3M U3BOJ €
TakaBa, 4e Toil e Bepen. [lle jieMoncTpupame ToBa C JApyr U3BOJ, 4uATO (POPMA € ChIIATA:

Besika puba e 6e3cmbprHa.
BaekbT e puda.
CitejtoBaTesiHO, 3a€K'bT € HE3CMbPTEH.

U rpure uspedenus ca HEBEpHU, HO BbIIPEKU TOBA U3BOBT € BAJIMJIEH, 3al10TO IPU TE€3M LIPE/III0C-
TaBKU (& MMEHHO, I'bDBUTE J[BE U3PEUCHHUsI), TPETOTO U3pedeHue ciie/Ba. 3abesexere, 4e u gBara
W3B0JIa HMAT elHa U cbia dopMal:

Besika e
e
CrenoBatesHo, e

[IBeToBeTe yka3BaT KOM JlyMU Ca €JHU U C'bIIU — IIPUMEPHO, I'bPBATA JlyMa B I'bPBOTO U3PEUCHUE
e CbIlfaTa KaTo BTOpPATA /IyMa BbB BTOPOTO U3peUYeHHe, U T. H.

Jla moBTOpPUM: U3BOIABLT € BaJUIeH 3apau (hOpMaTa CH, a He 3apajii CbIbPKAHUETO HA ChC-
TaB/IABAIIATE TO AyMu. VI3BOIBLT ocTaBa BepeH KAKBUTO W JYMHU Jia Ce cjlaraT Ha Hpa3HUTe MecTa,
CTUTA, HA €JHAKBOOIBETEHN MECTa Jia Ce CJlaraT eJHU U C'bIIU JIyMHU.

Toga, 1e BajmHOCTTA HA apryMeHTa 3aBucu OT (pOpMaTa My, € JOCTUZKEHUE HA JIPEeBHOTPbIIKA-
Ta (huI0cohCKA MUCH/I U IIO-TOYHO HA TeHuaHus puaocod ApucToresi, 9UUTO TPYI0BE ChIIbPIKAT
Hali-cTapoTo (M3BECTHO JHEC) CHCTEMATHYHO M3yJaBaHe Ha [paBHIATA 3a H3BOI.

TTopa, ue “Bcexn” e OT MBKKH POJ, a “BCAKA”, OT YKEHCKH, HAMA 3HAYCHHE; CHIIO TAKA HAMA 3HAUCHHE JIAJIH
JIYMUTE B MIPA3HUTE MTO3UINK CA IJICHYBAHU WA HE



2 CobXauTesIHA JOTMKA

[IpumepbT ¢ U3BOJA OT IMPEUITHATA CEKIU € TAK'bB, Ue 3a Ja I'0 OCMUCIIM, Tpa0Ba /ia pa3riegaMe
CTPYKTypara Ha U3pedeHusi, KouTo ro cberapar. Cera mie pasrieame mo-1mpocT HPUMep 3a U3BO/I,
B KOWTO C'bCTaB/ISBAIIU IPOCTU U3PEUYEHUS MOYKEM Jla CUYUTAMe 3a ejleMeHTH 0e3 CTPYyKTypa.

N3Box 1

Ako Basmm 1bkJ1, VIBaH HOCH Yabp.
Basm abx.

CanenoBarenno, VBan Hocu 4aabp.

[Ipocture u3peuenns ca Baau 0sotcd u Usan nocu wadsp. Besdko oT T9X € WM UCTHHA, WX
JbkKa. B cbxKauTe/HaTA JIOTHKA HE ce JIOIMYCKAT “MEeKIMHHU Bb3MOKHOCTH HA YaCTUYHA UCTUH-
HOCT; CBET'HT Ha CbXKIUTEJHATA JOIMKA B TO3M CMUCHJ € 4epHO-OsiI, WM MCTHHA, WA JIbKA,
JIPyTa Bb3MOKHOCT HSIMA.

N3Box 1 e Bajsumien. Tosa e scHo or obuu ¢bobOpazkKeHusi, HO HATATHK IIe BUJIUM, Y€ alla-
paTbT Ha ChbXKIATEJTHATa JIOTHKA I03BOJIABa Ja JoKaxKkeM dopmasino Baiauanoctra my. Cera ja
pasrieame JApyr IIpuMep.

N3Boxm 2

Ako Basmm 1bkJ1, VIBan HOCH Yabp.
UBan Hocu yajibp.

Ciuie10BaTeIHO, BAJIU JIbZK]IL.

Nuryurnsuo e sicno, ye VI3Boa 2 e HeBaJin/IeH, T'bil IPU U3KA3AHUTE HPE/IIIOJIOKEHUS HUIILO
He npeun Ha VIBaH ja HOCH 4Yajbp JO0pH KOraro He Baju bk, Cera ja pasriegaMe JaBa Jpyru
HU3BO/IA.

N3Boa 3

Ako nengar e nonenennuk, Mapus orusa BB @MIA.
Jlensit e 1moHe e/ IHUK.

Cutesrosaresino, Mapust oruBa b @M.

N3Box 4

Ako gensit e nounesennuk, Mapust oruBa b @M.
Mapusga orusa BbB OMIL.

CretoBaTeTHO, JEHAT € MOHe/IeTHUK.

dcuo e, e I3Box, 3 e Banuen, a I3Bon 4, neBaujaen. OcBeH ToBa,

e lpuunHaTa, nopaju Kosro VI3Boma 3 e BaJinjieH e chiara, mopa/iu kosro MI3Bos 1 e Bajiu/ieH,

e puunHara, nopaju koaro VI3Bom 4 e HeBa/ujeH e cbinara, nopaju kosto 3Bom 2 e
HeBaJIUIEH.

BajuaHocTTa Win HeBaJMJIHOCTTa HA YETHPHTE HM3BOJA € CJIEJICTBHE Ha TaxHara (dopma, a He
HAa TOBa, KaKBU IPOCTH u3pedeHus ca ui3nosa3sanu. VI3Bom 3 ce mosydasa or WI3Bom 1 wupes
3amecTBane Ha “Basm b’ ¢ “/lensar e nonejennuk’ u Ha “VBan nocu vajbp” ¢ “Mapus orusa
BbB OMN”. Anasoruano, I3Bog, 4 ce nosryuasa or VI3Bog, 2.

Jla moBTOpuM — HIMa, HUIIO 0COOEHO B IpocTHTe n3pederus “‘BaJym qbxa’ u “VBan HOCH 9aabp”,
koero ja npasu VI3Box 1 Bajujen. MoxkeMm Jla ' 3aMEHHM C KOH Jla € IPOCTU HU3PEUYCHUA U
HU3BOIBLT IIe OCTaHe BajauaeH. AHajgorndHo, VI3Boa 2 e HeBaJIM/IeH He 3aI0TO HMa HEIO 0COOEHO
B HPOCTUTE MY U3PEUCHUSI.

®opmara na I3Box 1 e:



Ako p, 10 q

P
CaenoBatesno, (

N3Boxa 3 uma cwbiara popma. p U ¢ ca HPOMEHJIMBHU, BCAKA OT KOUTO € WJIM UCTUHA, WIH JI'bKA;
TaKUBa, IPOMEH/IMBU Ce HAPUYAT A02u4%ecku npomensusu. Olie Ka3zBame, de Te ca npocmu coacde-
HusA. Popmaanara geduHANNS Ha “IIPOCTO ChbXK/IeHHE’ e, IPOCTO pa3Ka3BaTeJHO U3pedeHne, KOeTo
e Wid MCTUHA, WU JI'bXKa. Bbipocure/nure u3pedenusi U Bb3K/IUNAHUATA HE ca CbxkjeHus. He
ca CbXKJICHHUS U PA3KA3BATE/HU U3PEUYCHUS, 38 KOUTO HE MOXKEM JIa TBHP/UM, Y€ Ca WM HUCTHHA,
WM JIbXKa. 3a KPATKOCT, Ie OejiexkuM uctunara ¢ 1, a Jabxkara ¢ F. OcBen npoctu CbKjieHust
BbBEXKJIAME H A02UYCCKU KOHCMarmu, Kouto ca | u F.

®opmara Ha HepaauguuTe MI3Bom 2 u I3Bog 4 e:

Ako p, 10 q

q
CaenoBatesno, (

3amo u3Boj ¢ Takapa popMa e HeBaJIueH Ie CTaHe FCHO HATaTbK.

Cscmasnu cootcdenus ce obpa3yBaT OT HPOCTU CbiKJICHHSA, JPYIH CbCTABHU CbKJICHULA U JIO-
FHYEeCKH KOHCTAHTH 4Upe3 Jozuyecku corosu. Cera 1me n30pOUM JOTHIECKHATE CbHIO3U, KOUTO IIe
U3I0JI3BAME B Ta3U JICKIUS.

2.1 BwuaoBe Jorm4ecKmu CbIO3U

Husronkiust Besexu ce ¢ “V7. Ako p u ( ca cbxkjenus (IPOCTH WK CbCTABHU, HIMA 3HAYEHIE),
10 PV q e dustonkyuama Ha p u (. T e ChCTaBHO ChXKIEHHE, KOETO €

® JIbXKa, aKO U P, U ( Cca JI'bXKa,
® ICTUHA BbB BCEKU OCTAHAJ CJIydail. A Te3u OCTaHAIU CJIydad Ca TPH:

— P e IbkKa, ( € UCTUHA
— P e UCTHHA, ( € JI'bKa
— P e UCTHHA U ( € UCTUHA

Muave ka3aHo, TU3OHKINATA € HCTUHA TOraBa W CaMO TOTaBa, KOraTo MOHE eTHO OT yIacTBAIIUTe
CbKJeHnsd e uctuHa. JIpyr HauuH Ja onpeaeuM JU3I0HKIUATA € Ipe3 Tabiura.

pla[rVd]
FIF| F
F|T T
TI|F T
T T T

Takasa Tabiauna ce Hapuda mabauya Ha ucmurHocm. Beekn pen Ha Tabaunara oTroBaps Ha
TOYHO eJiHa Bb3MOxKHa KomOuHarus oT F u T 3a p u . Begako TakoBa “pasgaBane’ Ha KOHKPETHH
croiiroctu (F wiu T) Ha mpoMmenauBuTe ce Hapu4a 6antoayus. OT KOMOMHATOPHKATA € W3BECTHO,
ge OGposT Ha Basoamuure ¢ 2", K'bIeTo N e 6poaT Ha y4aCTBAIINTE HPOMEH/IUBH! .

f3a slormdyeckuTe KOHCTAHTH MOZKE /13 MECJIUM, Y€ CbIIO UMAT TaO/INNA HA HCTUHHOCT, HO TS CE CHCTOU CAMO OT
equn pea. Tvit karo 20 = 1, mpaBuioro 3a 6pos Ha PeJoBeTe OCTaBa B cuiia. 1031 eUHCTBEH Pej| 338 KOHCTAHTATA
T e T u 3a koucranrara F e F.



JlustoHKImsTa rope-10/Iy ChOTBETCTBA HA Cbi03a “nian’ or ecrecrBeHus e€3uk. CbOTBETCTBUETO
obade He € TOYHO, IIOHEXkKe eCTeCTBEHOTO ‘Wi’ Ha OBbJTapCKH ce yHnoTpedsBa € JiBa Pa3/JIMIHU
cMmucbaa. “Vin” B ecrecTBeHHs €3UK MOXKe ja Ob/le M3KII0YBAIIO, KOETO 3HAYH, Ue HU3Pa3bT €
HUCTHHA KOraTO TOYHO €/IHO OT yYaCTBAIIUTe CbXKJIEHUS € UCTHHA, U JbKa B IIPOTUBEH CJIydYail.
[Ipumepno, ako 90BEK HE MOXKE Jja CH CHOMHH KaKBa € IIbPBaTa JIEKIUs 34 JICHsI, MOYXKEe JIa KazKe

HﬁpG(lm(l AEKYUA € T GHAAU3 UAU TVO Cl/l,266p(l.

Tyk “mwnn” ce ynorpebsBa B CMHCHJ Ha U3KIIOYBAIINO ‘UK’ — SCHO €, 4Ye JIeKIUdATa HIMa Ja €
€JIHOBPEMEHHO 110 aHAJIM3 W 110 aJredpa.

JIMBIOHKIMSATA CHOTBETCTBA TOYHO HA JIPYIOTO, BKJIOYBAIIOTO “WJiM’, HPU KOETO, aKO JBeTe
y4aCTBalld ChZKJIEHUsI Ca UCTUHA, ISJI0TO CbK/AeHne e uctuna. [IpumepHo

Bpememo HA MOPEMO € CABHYEBO UAU BPEMETINO TLO NAAGHUHAING € 6ETNPO6UITNO.

[IpumepbT MOZKe Jja He 3BYUH CbBCEM €CTECTBEHO, HO CMHUCHJIBT €, 9e [MOHE €IHO OT JIBETE, a MOXKE
n JaBere eJJHOBPEMEHHO Ca U3II'bJIHCHU: CJI'bHIE Ha MOPETO U BATHDP 110 IIJIAHUHUTE.

Hue mie Bb3npuemMemM KOHBEHIHATA, Y€ CAMO €HO YHOTpeOEHO “Hyii’ O03HAavYaBa BUHATI'U BKJIIOY-
BaIo “MJIM’, JIOKATO 3a U3KJIOYBAIIOTO “WJK’ KOHCTPYKIUATA € “Wid ..., Wik ... . CbLIJIacHO
Ta3u KOHBEHIMAA, 3a /la KazKeM, 4e€ II'bpBaTa JIEKIUA € 110 TOYHO €/iHa OT JUCHUILJIMHUTE aHaJIUu3 U
asirebpa, TpsAdBa Jla KarKem

HﬁpG(lm(l NAEKYUA € UAU TVO AHAAUS, UAU TVO Cl/l,266p(l.

NskarouBamio uian bBesiexku ce ¢ “4”. Beue 00gCHUXME CMHUCHJIA HA TO3HM JIOPTHYECKU CbIO3.
Tyk cama 1ie jajiem Tabdjuiara My Ha UCTUHHOCT, KOSITO €
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Konroukmua Besexu ce ¢ “/\”. AKo p u g ca ¢bxkaenus, 10 P /\ q € KOHOHKUUAMG HG P U
d. Tsa e cbcTaBHO ChKJI€HHE, KOETO €

® JI'bzKa B TpUTE CJIydad:

— P eJrbXkKa U ( e JbXKa
— P e JIbXkKa, ( e UCTUHA

— P e UCTHHA, ( € JbXKa
® ICTUHA, aKO U P, U ( Ca UCTHUHA,

Nuave ka3aHo, KOHIOHKIMSATA € MCTUHA TOraBa U CaMO TOr'aBa, KOIaTO U JIBeTe y4acTBAIlU CbK-
JleHus ca ucruHa. JIpyr HauuH Jla oupejie/iuM KOHIOHKIMATA € Ype3 Tab/IuIa:

(pla[prAg]
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KonmoHkusTa ¢hOTBETCTBA TOYHO HA C'bI03a ‘M’ OT ecrecTBeHus e3uk. [Ipumepno,

4



/Inec epememo e cAsHves0 U ympe 6pememo ule € CABHYESO.

Babesiexere, de cbio3ure “a’ u “HO” HA OBJATAPCKEU CHIIO U3PA3ABAT KOHIOHKIHS, IPUMEDPHO
Jlnec epememo e CABHYEe60, ¢ Ympe 6PemMemo ue e 00Aa4HO.
Buepa omudozr 6 ynusepcumema, no we eudaxr [lemsp.

Nvnankanmma Besexu ce ¢ “—7. Heka p u q ca cbxkiaenus. ToraBa p — ( ce dere “p
umnaukayus 7. CbKICHAETO P ce HapU4da axmeyedenm, a ¢ ce Hapuda KOHCEKEBEHM.

VmiimkanusTa JTOHAKbAE ChOTBETCTBa Ha CbI03a “aKo ..., TO ...~ OT eCTeCTBeHus e3UK, HO
CbOTBETCTBUETO ChbBCEM HE € II'bJIHO. 3abe/lekeTe, Y€ B eCTeCTBeHNS €3UK KOHCTPYKIUITA “aKo . . .,

7 7

TO ...”7, WK JIOPU CaMO “aKoO ..., ... 4eCTO u3pa3sdBa INPUIUHHO-CJIE/ICTBEHA BPb3Ka, IPUMEPHO
AKO u3nNYCcHa wawama, ma wWe ce cuyni.

Yymenero Ha 4damiaTa e cjie/ICTBUe OT U3IMYCKAHETO 1.

Ot apyra crpana, IIpH JIUICA Ha OYeBU/IHA ITPUINHHO-CJIECTBEHA BPb3Ka MEK/1y aHTEeIe/IeHTa,
UMILIMKAIMATA MOZKE J1a 3BydH O€3CMHCJIEHO OT IJIe[HA TOYKA HA PA3rOBOPHUS €3UK, IPUMEPHO

Axo 2+ 2 =4, mo Pum e cmoauyama na Umanus.

B JIO'MKaTa, KOATO JUCKYTUpaMe, 3a IIPUIUHHO-CJICJCTBEHU BP'b3KU HE CTaBa JyMa. B C'bzK /11~
TeJTHATA, JIOTHKA eMHCTBEHO HU MHTEPeCYyBa NCTUHHOCTTA HA HIKAKBH ChiKaeHUs. VIMImukamusara
“IpeHacss HCTUHHOCT B IIOCOKATa HA CTpeJKaTa’, TOeCT

® aKO aHTeIeJeHTHT € UCTUHA

— AaKO KOHCEKBEHT'bHT € UCTUHA (KaTO B IIOCJIC JHM A HpI/IMep), ndJ/iaTa UMILJIMKaUA € UCTH-
HA,

— QKO KOHCEKBEHTbT € JIbzxkKa (npumepno, Axo 242 =4, mo Muaano e cmoauyama wa
Hmanus), nsgnata MMIUTAKAIES € JTbXKa, MOHEKe HaMaMe [MpeHacsHe Ha NCTHHATA

® AaKO aHTele/JCeHTbT € JI'bzKa, TO Id/iaTa UMILIMKalUuAd € MCTUHA HEe3aBUCHUMO OT TOBa JlaJin
KOHCEKBEHT'bT € JI'bzKa UJIN HE, Thil KATO HAMA UCTUHA 34 IIpeHacCdHe B IIOCOKa Ha CTPeJIKaTa.

[TocsieAHOTO HPAaBUJIO € HAR-KOHTPAMHTYMTUBHO, 3alI0TO CIOPEJ, HEI'0 Cb KJICHUS KaTo
Axo 2+ 2 =400, mo nonedeanux e 6 nemsk.

ca ucruHa. KJodbT KbM pa361/1paHeTo Ha HMILJIHKaudATa €, 9Y0BEeK Jda He MHC/JIH B IIPpUYIXNHHO-

CJICJICTBEHU KaTerOpUH, a IPOCTO 3a MpeHacdHe Ha UCTHHHOCT. [Vl Taka, Tabjaunara Ha UCTHHHOCT
33 UMILIUKAIUSTA € CJIe/IHATA
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VMa MHOT'O €3UKOBHU KOHCTPYKIHUHU, KOUTO CbOTBETCTBAT Ha UMILJIAKAIIUATA. P — ( MOXKe Jia €
d)OpMaﬂHI/IHT 3alliC Ha BCAKO OT CJeJHHUTE TBbLPACHHUA Ha eCTeCTBeH 6”bJII'apCKI/I €3HUK:

e Ako p, TO (.



Axko p, q.
e JlocTarbiHO yC/0BUE 33 ( € P.

® D e JI0CTaTbIHO yCJIOBHUE 34 (.

g Koraro p.

® ( Torasa, Koraro p.

Heobxomumo ycoBue 3a p e (.

g e HeoOXOUMO YCJIOBUE 3a P.
e D BJEUE (.

® P caMo ako (.

® P caMoO ToraBpa, KOTaTo (.

e ( cjeaBa OT P.

Ja nosropum. AKO paschbiK/aBaMe B TEDMUHHTE Ha HEOOXOAUMOCT U JOCTATHIHOCT (B MareMaTh-
KaTa YecTo ce M3pa3sBaMe TaKa), AHTeleJeHTHT € CBbP3aH ¢ JOCTATHIHOCTTA, & KOHCEKBEHTHT, C
HeoOXOINMOCTTA:

p - q
~~— ~~—
JOCTATBIHOCT HEOOXOZMOCT

3a sa ce yoejum, de e Taka, jJa pasrieamMme UMILITHKAIITa,
Axo sanu dsorcd, Uean nocu wadsp.

Jla Basm JIbKJ € JOCTATBYHO, 3a Jjia TBbpAuM, de VBan nHocu daabp. VBaH ja HOCH 4aabp €
HeobXOoaMMO, 3a /13 TBBPANM, 4e Bajau bk . ObparHoro obade He e Bapuo! He e Bapmo, ue
VBan ga HOCH 9a)Ibp € A0CTaThiHO, 33 Ja TBbPIAUM, Y€ Baau AbxKJ — VIBaH MOXKe Ja CH HOCH
Ja/bpa Mpe3 II0TO BpeMe, UMILIMKAIUATa He OTXBbPJIsS Ta3d Bb3MOKHOCT. He e BApHO b,
4e J1a BaJIM JUbK /I € HeOOX0/IMMO, 3a Jla TBbp/uM, de FIBan HOcH Yaibp — 1O C'hIUTE ChOOpaZKEHUSI.

Bu-uvmniaukamma bBesiexku ce ¢ “—7. Heka p u g ca cbxkjenus. p <> ( ce dere “p mozasa u
camo moeaesa, Kozamo q”. bu-uMiiMkanusra € MiCTUHA, KOraTo P U  UMaT €J{Ha U ChIIA JIOI'MYeCKa,
CTOMHOCT, U JI'bXKa B HpOTUBEH ciy4dail. Tabiuiara Ha TO3U CbIO3 € CjejHaTa.
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T3abemexere, ge He ka3BaMe “MIBaH 13 HOCH TaIbD € HEOOXOIMMO, 33 13 BaJIl AbkK1 . Tosa 6u 610 06BHPKBAIIO,
moHezKe O 3BYYaJjI0 KaTo MPUIMHHO-CIE/ICTBEHa BP'b3Ka, KAKBATO B PEAJIHUS CBAT HAMA: TOBA, Y€ HIKON HOCH 9a/Ibp,
He MPUYHHABA IbXKJ. B peasHocTTa, NPpUYUHHO-CIEICTBEHA BP'b3Ka MEXK/IY IbXKIa U 9aIbpa MMa, HO TS € B 00-
parraTa nocoka. I, Kakro Kazaxme, 38 UMIUTUKAIUATA OT ChXKJUTETHATA JIOMUKA, DEAJTHUTE IPUIUHHO-CJIEICTBEHI
BPb3KHU HAMAT HUKAKBO 3Hadenne. Hamara popmynuposka “VBan 1a HOCH 9abp € HEOOXO0IUMO, 33 A TBbP/IUM, 9e
...”7 He mpeINoIara HUKaKBa MPUIMHHO-CJIE/ICTBEHA BP'b3Ka MEXK/Iy IbKIa U Yaabpa Ha Usan. C Hes Hue ka3Bame,
Ue He € Bb3MOXKHO /13 BaJM IbkK 1 VIBan ga e 6e3 9aabp.



Orpumanne Hapuua ce ome neeayus. OTpunanuero He e Cbi03 B ChIUS CMUCH/I, B KOHTO
ca CbIO3U KOHIOHKITUATA, JU3IOHKIHATA U T. H. Te ce mpmaraT KbM JBe ChKJIEHHUS, JOKATO OTPH-
IAHUETO Ce MPUIara KbM eJIHO ChXKIeHne. AKO P e CbKJeHHe, HerOBOTO OTpHUIaHUe ce OeIeKu ¢
“=p”. OrpunanueTo Ha p € JbxKa, KOraro p € UCTHHA, U € UCTUHA, KOraTo P € JbKa.

p | |

T
F

F
_I_

2.2 Tabaunu Ha UCTUHHOCT HAa CbCTABHUTE CbhbXKJICHUS

Heka p, q u T ca IpoCTH CbxK/IEHHS, BCIKO OT KOUTO MOXKe jia e wian 1, win F. Buggxve kak ot Tax
MOZKeM J1a 00pa3yBaMe CbCTaBHU CbZKJICHUS 4pe3 JIOTMYeCKHM Cbio3u. Ha ¢Boiil pes, mosyuenure
CbCTABHU CbZKJICHUS MOZKE /13 Ce IIOJI3BAT 33 CbCTABAHE Ha OILE LHO-TOJIEMH CbCTABHU ChKJICHUA, U
T. H. CbCTaBHUTE CbZKICHUS CbUIO Ca uian |, win F, Apyru Bb3MOKHOCTH B KJIACHYECKATA JIOTUKA
HsMa. ToBa gCHO ce BUZK/1a B TaOIUIUTE HA HCTHHHOCT HAa KOHIOHKIIUSATA, JU3IOHKIUIATA U IPYIUTE
CbIO3U — B Hali-JIeCHUTE KOJOHU Bb3MOKHUTE CTOiiHOCTH ca T u F. BaskKHOTO IpH BCIKO CbCTABHO
ChXKJIEHHE €, KaK 3aBUCH HeroBara CTOMHOCT OT CTOMHOCTUTE HA yYaCTBAIIUTE HPOCTU Cb2KICHUS.
3a BCgKa Bb3MOXKHA Ba/I0alus Ha HPOCTUTE CbXKJICHUS, CTORHOCTTa HA ChCTABHOTO ChXKJICHHUE €
CTPOrO OlIpe/esIeHa.

Ja pasriemame cberaBHOTO ChKaeHne (p VvV q) A (p V r). Ckobure ykasBaT npuopumema:
Ha Hali-BHCOKO HHBO TOBA C'bXKJIEHHE € KOHIOHKIUS, KATO JBeTe CbCTABJISBAIIN ChKICHHSI HE Ca,
IPOCTH, & BCAKO OT TAX € JU3IOHKIMS Ha NPOCTH CbrKjeHus. OUYeBUIHO ydacTBALUTE IPOCTH
chalenns ca 3, a ne 47, 3a ja BuuM Kak 3asucu croitnocrra Ha (pV q) A(p V) or croiinocrure
Ha P, U T, HpaBuM TabJuIa HA UCTHHHOCT ¢ 23 = 8 peja, OTroBapsiU HA OCEMTe Bb3MOMKHU
BaJTFOAIIMH.

(plal[r[pValpVr[BVadADPVT]
FIF|F] F F F
FIF|T| F T F
FITIF| T F F
FITIT T [ 7 T
TIFIF| T [ 7T T
TIF|IT| T [ T T
TIT|F T [ T T
TIT|(T| T [ 7T T
Tabmuma 1

[Ie nokazkem 1opPOOHO KaK ce HoIrb/iBa Ta3u Tabsuna. la pedem, ye cme B caMOTO HAYaJI0 U
CMe HOII'bJIHUJIN CaMO CTOMHOCTUTE Ha BaJllOalluuTe:

TAko m3moI3BaMeE TEPMUHOJIOTUATA HA TEOPUATA HA MHOYKECTBATA, I KaxKeM, 9€ MHOXKECTBOTO OT IIPOCTHUTE
CbXKJICHUA-YIACTHUIA B KOHIOHKIIUATA, € 00eduHEeHUemo OT MHOKECTBATA HA TTPOCTUTE ChXK/ICHUS HA, IBETE JTU3I0H-
KIIUU.



= ||| ™ TS

= | ™| T H| | ™| |2

[pVa|lpVr|(pVaADpVT) |

T
F
_I_
F
_I_
F
_I_
F
_I_

[Ile mombanuM Koj0HaTa, Mapkupasa ¢ p V . CbwobpaszsBame, 4e Tbit Kato PV q HE ChIbpPKA,
T, MOXKEM Jla UrHOpHpame (BPEMEHHO) KoJioHara, Mapkupana c¢ T. ToraBa riejgame BJIsIBO caMO
KOJIOHUTE, MApPKUPaHU C P U U BCE €JIHO LOIIbjIBaMe Ta3u Tab/IuIa;

| [pVad]

= | ™| | |- M| ||«

e e | M (B B e VB U =

CobriacHo ToBa, KOETO 3HaeM 3a JIM3IOHKIIUATA, KOJOHATA HA P V ( ce IOI'bJIBa TakKa:

[pVa]

= | ™| T | | ™| |2

= ||| T TS
) | e e 1 T e B T

Bpbiame ce KbM opuruHaHaTa TaOJIMAIA — Bede cMe HMOIIb/IHIIN KOJIOHAaTa Ha P V (:

—| | ™| M| | | M| Tj|a

[pVa|lpVr|(pVaADpVT) |

T
F
_I_
F
_I_
F
_I_
F
_I_

o e e

= ||| T s

AHaJIOrn4YHO 1OI'bJBAME U KOJIOHATA, Ha P Vr:



= ||| ™ TS

= | ™| T H| | ™| |2

[pVa|lpVr|(pVaADpVT) |

T
F
_I_
F
_I_
F
_I_
F
_I_

o e e e
|| == = 7| | 7

OcraBa ga nomwbaHuM KosioHara, mapkupana ¢ (pV q) A (p V r). Tbii karo ToBa ¢bKjaeHue
3aBUCH IPAKO CaMO OT KOJOHUTE, MapKupauu ¢ pV q u p VT, HrHopupaMe BpeMeHHO TPUTE KOJOHH
BJISBO M BCE €IHO IIOIIbIBAME:

[ pVa|[pVr|[(pVaApVr)]

|| =] =| =] = 7|
|| = =| =] | =

[TonbaBaHeTo cTaBa CbIVIACHO IIpaBUJIaTa 3a KOHIOHKIUATA:

lpVa[pVr|[(pVaApVr)]

|| =] =] =] | 7| 7
o o e e R
—~[ === | | |

OueBuiHO, TOBA € pe3yaTarbt, nokazan B Tabauna 1 va crp. 7.

2.3 llpeamecTBue Ha JIOTUYECKUTE CbHIO3U

Ako TpsOBa Ja 3amuiieM moapPoOHO CJIOXKEH M3pa3 OT ChyKJIUTE/IHATA JIOTUKa, TPAOBa J1a H3I10/13-
BaMe MHOI'O CKOOU. 3alChT CTaBa 3HAYUTE/HO MMO-TIPOCT U JIECEH 33 YeTeHe, aKO Ce yIOBOPHUM, |e
CJIETHOTO MPEJIIIeCTBHE Ha JOTUIECKUTe ChIO3U € B CUia (B HAMAJSIBAI MOPS/TbK ):

1. orpunanne,
2. KOHIOHKITHSI,
3. IU3IOHKIUS,

4. UMILUIMKaIys,



5. OM-MMIILTHKAIISL.

VMmaiiku npeasui ToBa IpeaiiecTsue, n3pa3bT —p/\ q uma cMucha Ha (—p)/\d, a ge sa —(p/Aq).
Cpimo Taka,

pPA—qVr—=pVre—-r—p
ce gere

(((PAF@)VT) = (VD)) & ((r)—=p)

2.4 EXBUBaJIEHTHOCT HAa CbCTaBHU CbXKJIEHUS

CbCcTaBHO CHXKJEHUE, YAATO CTOMHOCT € | 3a BCAKa Bajioalus Ha MPOCTHTE MY CbKICHUS, Ce
Hapuia masmono2us. CbCTaBHO CbKJIEHUE, YUATO CTORHOCT € F 3a Beska BaJIioalus Ha MPOCTUTE
My CbIXKJeHHs, ce Hapuda npomusopeyue. CbCTaBHO CbZXKJIEHHE, YUATO CTOHHOCT € T 3a mnone
e/lHa BaJtoalysd u F 3a 1one ejiHa BaJjioalys Ha POCTUTE MY CbrK/IEHUs, C€ HApUYA YCAOBHOCM.
JlecHO ce BHMXK7A, e ChCTABHO CbHXKJEHHE € YCJIOBHOCT TOTaBa M CaMO TOTaBa, KOTaTO He € HUTO
TaBTOJIOTHS, HUTO IPOTUBOPEINE.

EnremenTapen npumep 3a TaBrojiorus € pV TP, eJIeMEeHTapeH npuMep 3a nporuBopedne e p/A—p:

plP|pVP|PATD
T F T F
FI T T F

flcHO e, We KoJIOHATa HA BCAKA TaBTOJOTHS C€ ChCTOM CaMO OT |, Ha BCAKO IIPOTHBOpEUHE,
camo ot F, a KojloHaTa Ha BCsIKa YCJIOBHOCT Ch/IbpzKa moHe eano | u mnoue eano F. CiaegoBaresno,
coxxaerrero (pV q) /A (p V 1) e yeaoBHOCT, KAaKTO ce BuzKjia oT Tabauma 1 Ha cTp. 7.

Ha pasriiegame cbxiaerunero pV (g /A1) u Herosara Tad/MIa HA UCTUHHOCT:

(plalr[aAr|pVI(gAT)]
FIF|F F F
FIF|T F F
FIT]|F F F
FIT|T T T
T|FI|F F T
TIF|T F T
T|T|F F T
T|T|T T T

Tabumna 2

Cpasuere Tabsuna 1 ¢ Tabsuna 2. 3a Begka Baaoanus, croiinocrra Ha (pV q) A (pV 1) e
cbmara Karo croinocrra Ha p V (q A r). UMmame npaso ga KazkeMm, 4e BCHLUIHOCT TOBA € €JIHO U
CbIIO CbKACHUE, HAIIMCAHO 110 PA3/IMIHM HAYMHM.

Onpenenienne 1. 3a scexu dee cocmashu cootcdenus s u t xaseame, e s u t ca eKBUBAJIEHTHH,
Mo2a6a U CaMO M02a6a, Ko2amo csocdenuemo s > t e masmonozus. Paxmosm, we s u t ca
exsuearenmnu, ce beaesicu ¢ s = t.1 0

"B HsKOM KHHUIH Ce U3I0JI3Ba CUMBOIBLT “&” HamecTo “=".
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[t

3abeaesicra: CuMBOIIBT
Ha s u t.

HE e JIOTMYECKU ChI03, Taka 4de “S = 1”7 He e ¢bCTaBHO ChiK/eHue

[Ile nokazkem, 4e (p — q) Ap=p/Aq:
plalp—allp—adAp[pAq]|

FIF] T F F
FIT T F F
T[F| F F F
T[T T T T

Camvu nokaxkere, 4e p — q = —p V (. To3u pe3ysrar mo3BoJigBa Jia 3aMECTUM BCAKA HMILIH-
Kalusi, O1JI0 HA UPOCTH, OMJIO HA ChCTABHU CbKJIEHHS, C JU3IOHKIUS OT HEralusTa Ha II'bPBOTO
CbXKJIEHUE U BTOPOTO C'hrKJ/IeHHE.

Camu nokazxere, ue p <> q = (p — q) A (q — p). Umaiiku upeasuji 031 pesyarar, KOraro
JAO0Ka3BaMe TBbDACHUA OT TUIlQ

A Torapa M caMoO Torapa, Koraro B
4eCTO U3BbpIIBAME J0KA3aTEJICTBOTO Ha JBa eTala: I'bPBO JI0KA3BaMe HUMILIUKALIAATA,
Ot A ciensa B
1 110CJIe JOKa3BaMe€ MMIIJINKAIudTa
Ot B ciensa A
Teopema 1. Heka p, q u T ca npouseosnu coocoenud. Caednume ekeusareHmHoCmy ¢t 6 CUAG:

cBoiicrBa Ha koucrauture: p/ \ANT=p, pVF=p, pVTI=T, pAF=F
cBoiicTBa Ha orpunanumero: p A—-p=F, pV-p=T.

naeMmoTeHTHocT: pVp =p, p/Ap=rp.

3aKOH 3a ABOIiHOTO oTpuuaHue: —(—p) = p.

komytaTuBHocT: pVq=qVp, pAq=qAp.

aconmuatuBHocT: (PpV q)Vr=pV (qVr), [(PAGATr=pA(qAT).
aucrpubyrusaoct: pV (qAT) = (pVr)A(pVr), pA(QVr)=(pAr)V(pAr).
3akonu Ha e Moprau: ~(pVq)=—-pA—q, —(pAq)=-—-pV—q.
norabimaue: pV (pAq)=p, pApVq) =p. O

Besiko oT Tesm ¢BoiicTBa MOXKE JIECHO Jia e JIoKazke upes3 Tab/una Ha nctuHHOCT. ChinecrByBa

n JIpyr’ Ha4uMH 3a JIOKa3BaHE€ Ha €KBUBAJICHTOCTHU — Ype3 €KBUBaJICHTHU HpeO6pa3yBaHI/IH. KaTO
npuMep 1e nokazxkem, 4e (p - q)V(gq—1r)=T.

(Pp—>q)V(g—r1) (Tbit kKato s — t = sV t)

(—pVq)V(~qVr)= (aconmaruBHOCT HA JIUIOHKIHITA)

pVqgV—-qVr= (KOMyTaTHBHOCT Ha JU3FOHKIIIITA )
—qVqV-pVr= (aconuaruBHOCT HA JUIOHKIHUITA)
(—aVq)V(—pVr)= (cBoiicrBa HA OTPUIIAHUETO)
TV (=pVr)= (cBoiicTBa HA KOHCTAHTHUTE)

T
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[Ipu jjoKa3aTe/IcTBO Ype3 eKBUBAJCHTHU 1IpeodpasyBaHus HaA I'bPBUS P/l HUIIEM €/IHO OT C'bK/Ie-
HudaTa, B caydasa (p — q)V (q — r) = T. Cien roBa nuiieM 3HaKa 3a eKBHBAJEHTHOCT “=" u cJie/
HEro B CKOOM OCHOBAHHETO, MOPAJIM KOETO TBbP/IUM, Y€ HAIUCAHOTO HA BTOPUSI PEJl € eKBUBAJICH-
THO Ha HAIMCAHOTO HAa MbpBUA peld. B caydasd, ocHOBaHHETO e Bede JI0Ka3aHATa €KBHBAJEHTHOCT
Mexy s — t u —s V t 3a npousBosiau chxkaenns s u t. C 4epBeHO ca HAMCAHU TE3U CbIKICHUS
Ha I'bPBHS Pejl, KOUTO OMBAT 3aMEHEHHM C €KBUBAJIEHTH CbXKJIEHUS HPHU IIPEX0/a OT I'bPBH K'bM
Bropu pej. Il Taka HaTaTbK, JI0 MOC/IE[HUS Pejl, KONTO Cb/IbpzKa OYKBaJHO TOBA, HA KOETO UCKAME

Ja IIOKazKeM, 4Ye II'bpPBOHAYAJTHOTO Cbh2K/AeHue € eKBUBaJICHTHO, a KMEHHO T.

Mozxkexme jna mokazkem (p — q)V (q — v) = T u upes Tabsuna ¢ 8 pexa. Tpyano e j1a ce Kaxke
KOil HAYMH 3a JO0Ka3BaHe € II0-UKOHOMHYECH B CJIydasd: Jajn ¢ npeobpasysanusd, win ¢ Tabauna. Ho
JIa CH LIPEJICTaBUM, Y€ TPAOBA Ja JOKAZKEeM CJICJHATA €KBUBAJCHTHOCT:

podVig=rV(ros)at——u)=T

Tyk umame 6 npoctu C¢bxKAeHUs. AKO 3all09HEM J1a J0Ka3BaMe ¢ TalJ/IuIa Ha PbKa, Td IIe nMa,
2% = 64 pejsa u nOWbJIBAaHETO M OM O6MIIO0 GABHO, JIOCAJHO U MOZKE OU I'PEIIHO, 3Al0TO KOJIKOTO
oBeYe KJIETKHU 3a HOIIbJIBAHE MMa, TOJKOBA IO-BEPOSITHO € Y0BeK ja cObpKa HiaKbae. OT apyra
cTpaHa, ako 3abesieyKuM, e u3pas3br BJIsABO HA “=" e oT Bu/Ja (3a HAKAKBO A):

p—=q)Vig—r) v oA

NV
CbIVIACHO IIPEJHOTO /I-BO, TOBA, € €KBUBAJIEHTHO HA |

MOZKeM JIa TO Ipeodpa3yBaMe B eKBUBAJIEHTHUS MY
TVA

MOZKEM BeJIHATa /1a TBBbPJUM, Y€ U3Pa3bT € eKBUBAJEHTEeH Ha | Mopajy CBOWCTBAaTa HAa KOHCTAH-
ture. ToBa Jl0Ka3aTe/ICTBO Ype3 1peodpa3yBaHus € ChbC CUTIYPHOCT 110-KPATKO U UKOHOMHYHO OT
€BEHTYAJIHO JI0KA3aTeJICTBO Ype3 TabJnIa.

Busixve e1HO IpeuMeTBO Ha, METO/1a ¢ Hpeodpas3yBaHUATA: TOH MOXKe J1a € MHOI'O 10-e(DUKACEH
or Tabjumunus MeTosd. Ho TabjmaHusgT Meros nMa Ha CBOI pe/i eJIHO LUPEeJAUMCTBO — TO HE U3UC-
KBa jioceTuBocT. Toit e aszopummuyen, KOETO O3HAUABA, U€ JIECHO MOKe /1 Ce HMILIEMEHTHPA C
KOMIIIOTbpPHA IIporpaMa. 3a pa3/uKa OT Hero, MeTOIbT ¢ Ipeodpa3yBaHuITa MOXKE Ja UCKA, JI0CEeT-
JINBOCT — B JIQJIEHA CUTYyallusl, €/IHO peodpa3yBaHue MOYXKe Ja BOJU K'bM YCIEIIHO JI0KA3aTe/ICTBO,
a JIpyro npeobpasyBanue jia € OE3CMUC/IEHO YCUJIMe, BOJEIIO JOHUKbe. Karo npumMep e jiajem
JIBa OIUTA 34 JIOKA3ATE/JICTBO HA 3aKOHA 3a IMOIIbIIAHETO upe3 npeobpasyBanus. [IbpBusr onur e
HeyCIIeleH, TOi BoJu 70 “BbpTeHe B KpbI'. BTopudT e ycuerieH.

[I'bpBu onur:

pV(pAq)= (aucrpubyrusnocr)

(PVPIA(PVQ)
pA(pVq)= (aucrpubyruBHOCT)
)

(MIeMIIOTEeHTHOCT)

(PAP)V(pAq)= (amemnorentHOCT)

PV (p/AQ) HuUIIO He CMe HOCTUIHAJM, OJIYIUXME TOBA, OT KOETO 3al0YHAXME
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Bropu onur:

PV (pAq)= (cbruacHo cB-BaTa Ha KOHCTAHTUTE)
(PAT)IV(pAq)= (cbrmacHo aucTpubyTHBH. HA KOHIOHK. CIHPSMO JIU3IOHK. )
PA(TVq)= (cbraacHo cB-BaTa HA KOHCTAHTHUTE)
pPAT= (cbliacHo cB-BaTa Ha KOHCTAHTUTE)

p ycuex!

Kak 1a ce jgocerm YoBeK Jia 3allovHe, 3aMeHSiiKu P ¢ ekBUBajeHTHOTO My P V T7 3a cbkale-
HUe, perenTa 3a o0mmsa ciaydail Hama. /lokaszarencrBara upe3 mpeodpa3yBaHHA H3UCKBAT J100pa
UHTYWUIUA.

2.5 MW3Boa B Cb2KIUTEJIHATA JIOTUKA

Onpenesnienune 2. Heka p u q ca npoussosnu coocdernud. Kassame, we ( ciieBa JOTHIECKHA OT

P, ako p — q e masmonaozus. Paxmosm, ue q ciedea aozunecku om P, besesicum maka: p = q.
O

abenesrcka: CUMBOIBT HE e JIOTHYECKH CbI03, TaKa 9 H 'bCTABHO CbIK/ICHH
3ab CumBo “F” He e JJOrMYECKH CbIO3, Taka 4de “p - q” He e ¢bCTaBHO C eHme
Ha P u (.

Onpenenienne 3. VI3Box 6 coocdumennama a02uka € nocaedo8aMENHOCTT O, CBAHCOEHUA P1, P2,

., Prs 4 3a naxoen > 1. Cooicdenuama py, Pa, - .., Pn Ca IPEAIOCTABKH, a d e ciaeacTsuet. Hs-
sodsm da e BAJMIEH 03HAY%ABG, e CAedCMBUEMO € BAPHO MO2ABG, K02aMO 8CUMKY NPEINOCMABKU,
ca BEPHU. [

Zabenescra: AKO 1OHE eHA NPEAIOCTaBKa Pi € Jabxka, T0 P1 Ap2/\.../APn € JaIbxkKa 1 TOrasa
(P1 Ap2/A ... \pPn) — q € UCTUHA HE3aBUCHMO OT MCTHHHOCTTA Ha (, CJEJOBATEIHO U3BOLLT
BUHAI'M € BaJIUJICH IIPU HAJIUYINE HA OHE eJlHA NpernocraBka—rbzxka. OT Jpyra crpana, ako BCHYKH
IpeIIOCTABKN Ca HCTUHA, TO ( TpAOBa Ja € HCTHHA, 3a Ja mMaMe BaJuaeH u3Boja. CbrracHo
TabIUIATa Ha HCTHHHOCT HA HMILTHKAIMATA, U3BOIBT € BaJUIeH TOraBa M CaMO TOraBa, KOTAaToO
HUMIIJINKAQIIATa

(P1AP2A...APn) — 1

e Taprojiorusi. Cbriacuo Oupesiesienne 2, CIIOMEHATHST U3BOJI, MOYKEM [ 3AIUIIEM KaTO

(P1 AP2/A...Apn)

[IpueTo e U3BOBT J1a Ce 3aIMCBa TaKa: IPeIIIOCTaBKUTE Ce M3PEeK/IaT eHa HaJI JAPYra, MO/ TIX
ce 3allMCBa XOPU30HTAJIHA YepTa, MO/ Hed Ce 3allUCBa, CJICACTBUETO, MIPEIX0KJIAHO OT CUMBOJIA, "7,
Ko#iTO ce vere “nopajiu ToBa’. Bukre cienBanius upumep. /[la pasriesame u3Boja 0T HAYAI0TO
Ha JIEKIIUSITA:

Ako Basmm 1bkJ1, VIBaH HOCH Yabp.
Baan pbax.
CnenoBarenno, VBan Hocu 4aabp.

B HsIKOM KHHTH Ce H3II0/I3Ba CHMBOIBLT “=" HamecTo “H.
"Ha aHrIniicKH ChOTBETHHTE TEPMHUHE Ca premises i conclusion.
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QopmMaJIHO I 'O 3alHUIIEM TaKa:

P—q
P
4

To3u U3BOJ € BaJUIeH — JIECHO MOXKEM JIa IOKazKeM ¢ Tabsmna, de (p — q)/\p — ¢ e TaBTOJIOrus:

plalp—=a|p—=adAp|(p—=q9Ap—q|
FIF] T F T
FIT | T F T
TIF| F F T
TIT| T T T

CbIIO TOJIKOBA JIECHO MOKEM JIa IIOKazKeM C TabJINIa, Ue CJIeHUs U3BOJ He € BAJIMIEH:

p—d
q
5

Ero kak usriexkja radaunara:

plalp—=a|p=adAq](p=adAq—p]
FIF| T F T
FITI T T F
TIF F F T
TITI T T T

3a [0-CJA02KHU U3BO/AK TAOJIUIHUIT METO/I He € IPUTOJEH, I10 ChIUTe IPUINHI, KOUTO Bede CIIO-
MeHaxMe IIPH JI0Ka3aTeICTBATa 33 eKBUBAJIEHTHOCT: Tab/IUIaTa CTaBa IPEeKAJIeHO roJigmMa. Y I100H0
e Jla ce 10JI3BaT CJIeJIHUTE IIPAaBUJIa 33 U3BOJ B CbhbXK/JUTE/IHATA JIOIMKA. BCsIko OT Te3u npabuia
MOzKe J1a ObJie JoKa3aHo upe3 tabsmia. C TaxXHa MOMOIL B ¢ U3BECTHA /1034 J0CETIMBOCT MOZKEM,
3all09YBaiKN OT Ja/IeHHd IPeIINOCTaBKH, /1a U3BEJIeM CJIeICTBUETO.

IIpaBusio modus ponens: p/\ (p — q)F q

ITpaBuio modus tolens: —q /A (p — q) - —p

IIpaBuio xunoreruden cuaoru3dbm: (p — q)/A\(q— 1) (p — 1)

IIpaBujio JU3IOHKTHUBEH CUJIOTU3bM: ((p Vaq)A ﬁp) Fq

IIpaBuio 3a xkonouKouaTa p A qFpAql

ITpaBumo 3a onpoctgaBane: p/Aqkp

IIpaBusio 3a mOKa3aTeJCTBO Ype3 CJIydam: ((p —=T1)A\(q— r)) + ((p Vq)— r)

IIpaBujio 3a KOHCTPYKTHBHATA AJIEMA: ((p = g)NA(r—=s)A\(pV r)) F(qVs)

THanucano Taka, mpaBHIoTo M3rVIexK 12 6e3cMucieHo. MaesaTa e, 4e ako He3aBUCUMO U3BEJIEM OT ¢HH U ChIIN
HPEJIIOCTABKU U P, U (, UMAME [IPABO JIa TBbPAUM, 9€ KOHIOHKIMATA P /\ ( € HCTUHA U MOXKEM J1a s U3IOJI3BAME.
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IIpasmio 3a necrpykruBHaTa gmrema: ((p— q) A (r— s)A(=qV —s)) - (—pV )

IIpasmmo 3a pesomomusara: ((pV q)A(—pVr))F(qVr)

[ToguepraBamve, 4de npaBmiaTa 3a M3BOJ Ca PA3JIAYIHO HEIIO OT €KBHBAJEHTHOCTUTE (BUK
crp. 1). ExkBuBasieHTOCTHTE MOXKE JIa Ce MOJI3BAT IIPH U3BOJ, — MMaMe IIPABO Jia 3aMEHUM U3pa3 ¢
JIpYT, eKBuBaJieHTeH Ha Hero. Ho npaBusiaTa 3a n3Boj1| HEe MOZKe Jia Ce 110/13BaT U JI0KA3aTe/ICTBA,
Ha eKBHUBaJeHTHOCT. [IpumepHo, 3abesexkere mpu npasmiaoro modus ponens, e p A (p — q)
He € eKBUBAJIEHTHO CbhbXKJEHUe Ha (.

[Ile majiem npumep 3a IMpaBeHe Ha M3BOJI Upe3 MIpaBUJIaTa 3a U3BOJL: IE IMMOKazKeM, Ue OT Mpe/i-
nocTaBkuTe Jluana xapa cku uau He 6aiu chaz U 2Kueko uzpae Gymbos Ul 6AAU CHAZ CIETBA
jgormyecku, de Jluana kapa cku uasu 2Kueko uepae ¢pymobos. Heka p, q u T ca ciegHure ejeMeH-
TapHU Cb2KJICHUA:

p: /Inana kapa cku

q: Basm cusar

T: 2KuBko urpae dyrdo.1

TpsbBa 1a jgoKazkeM, Ue H3BOIbT

pV—q
TV q
SpVr

€ BaJIMICH. Ho ToBa e JAUPEKTHO IIPpUJIOZKEHUE Ha PEe30JII0IHA BbPXY IPpeAlloCTaBKUTEe. SakJo4a-
BaMe, Y€ U3BOJAbT € BaJIMIECH.

3 IlpeamkarHa Jioruka

Onpenenenne 4. EjHoMecTeH HpeIUKaT € caotcoeHue, 8 KOemo uma “npazno macmo’, 8 Koemo
NPA3HO MACMO CE CAG2G 00K 0OM HAKAKEA NPEISAPUMEAHO 3adadena 00Aacm, HAPEeYeHa TOMENH.
3a scexu obexm om dometina, npeduramsm e Uil UCTUHG, UL ABHCA. 0

Karo npumep, HeKa JOMEHHDBT €€ ChCTOU OT ILJIOJ0BETE
si0'bJiKa, DaHaH, MOPTOKAJI, ABOKA/10, SI0/1a,

Heka gb6bjikaTa 1 aBOKaJI0OTO ca 3ejIeHH, OAHAHDT € K'bJIT, IIOPTOKAJIBT € OPAaHKeB, a darojiaTa e
JepBeHa. /la pasriegame cbiKaeHUATA:

1. f6biakara e gepBena.
2. Banaubr e yepBeH.

3. Iloproka/sbr e yepBeH.
4. ABOKaJ0TO € YepBeHO.

5. drojara e yepsena.
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C'bFJ'[aCHO ,ZLOHyCKaHI/IHTa, H'prI/ITe LIeTI/IpI/I Cbhb2KJIeHud Ca J'['b)Ka, a IIOCJICJHOTO € MCTHUHA.
Cera 1a cu mpeicraBuM, 4e OT BCAKO OT Te3U ChKICHUd CMe MaxHAaJIU UMeTO Ha IJIOJA U CMe
)
ro 3aMeHuwJu ¢ Mgororouue “...”7. Il B nerre CJIyLI&mT OJTy YaBaMe

. € YepBeH. (1)

Toga e exHoMecTen peuKaT, YuiiTo joMeitH ca nerre nu3dpoenu mwioaa. [lpaznoro Msicro, 3a KoeTo
ce ropopu B Onpegesenne 4, e MmaHororounero. Ha MsgcTroro Ha MHOTOTOYHETO MOXKEM J1a CJarame
nMe Ha ILJIOJ M 32 BCSIKO MMe Ha ILTOJ, TBbP/ACHHETO € WJIH HUCTHHA, WIH JI'bKa.

Hamecro ma cirarame TOYKH HJIH ITOJY€pPTaBKa Ha IIPA3HOTO MSICTO B ChiKIEHHETO, YIOOHO e
Jla U3M0JI3BaMe MPOMEHINBa, mpuMepHo X. ToraBa mpegukarTbT cTaBa “X e depBeH(a)”, KbIeToO X
B3eMa CTOHHOCTH OT yKasaHara obsacr. Jla Genexxum to3u npegukar ¢ “P(x)”. IIpu Texymure
JIOIyCKAHUSI,

e P(aroma) =T,
e P(abbika) = F, P(6anan) = F, P(noprokan) = F, P(aBokano) = F.

[Tomueprasame, e npeaukarbr P(x) cam 1o cebe cu He € HUTO UCTUHA, HATO JbxKa. Vcruna
WJIN JIbZKa Ce MOJIyYaBa CaMo CJIe/] 3aMeCTBaHe Ha X ¢ HIKOi 0bekT ot obsactra. Ocoben unrepec
1peacrapidBaT JiBa C/y4dasd 1IPpU TaKOBa 3aMeCTBaHEe!

e KOraro mMa IIOHe eJuH ODEKT, 3a KOWTO ImpeaukarbT e ucruHa. Tosa Genexum ¢ IxP(x).
e KOraro 3a BCEKH ODEKT NMpeIuKarbT e ucruHa. Tosa Oemexkum ¢ VxP(x).

Cumposiure “J” 1 “V” ce HapUYAT K6aAHMOPU. I € eK3UCTEHUUAANHUAM, KEAHMOP, & YV € YHUBepPCan-
HuAm Kearwmop. Ako obekture 0T 0OJIACTTA Ca KpaeH OPOil, j1a pedeMm aq, Ay, ..., Qn, TO

e IxP(x) uma cmucna na P(a;) VP(as) V...V P(a,), a
e VxP(x) uma cvucna na P(aj) AP(ay) A...AP(an).

Tosa moctpupa daxra, e eK3UCTEeHIUIHAAT KBAHTOP € CBbp3aH ¢ JU3IOHKIHUATA, & YHUBEPCaI-
HUAT, C KOHIOHKIIUSTA.

[Ile mirocTpupame 1oJj3ara 0T U3MOA3BAHETO HA IPEJAUKATH ¢ KBaHTOpu. [la pasriesame ciejHust
TpUuBUAJIEH U3BO/L:

Besaka puba kuee BbB BojiaTa. [IbcrbpBarta e puda. CiegoBaTeiHo, IbCTbpBaTa KH-
Bee BbB BOJIATA.

Ot Hali-001m choOparkeHusl e sICHO, Y€ U3BOAbT € BauaeH. Ho ako ce onurame jga popmausupame
HellaTa CbC CbzKJUTE/IHA JIOTUKA (KaTO B lIpeJHnuTe CeKHI/II/I), HdaMa KaK Ja IIOKazKeM BaJIMJIHOCTTa
Ha U3BOJa. Heka 3aMecTuM IbpBOTO U3pEUYEHHE C P, BTOPOTO, C (, ¥ TPETOTO, C T. 3a J1a MOKAKEM,
4ye M3BOJILT € BajmjieH, TpA0Ba Ja mokaxkeMm p /A q F T, Koero He e BaaujeH u3Bod. Baaugnocrra
HA M3BOJIA CE BUZK/IA, KOrATO Ce BrUIeJaMe B CTPYKTYPaTa Ha U3PEUYEHUATA, & He I'M Pa3I/Iesk1aMe
HPOCTO KATO €JIEMEHTAPHU ChKIAeHHd 0e3 crpykrypa. I[IbpBoTo M3pedenue kKas3sa, 4de 3a BCAKO
Helo (0T HAKAKBA 00JIACT, IPUMEPHO KUBOTHHM ), KO TOBA HEMIO € puba, TO TO KUBee BbB BOJIATA.
Heka P(x) e mpegukarsr “x e puba”’, a Q(x) e npeaukarsr “x Kusee BbB Bojgara’. Torasa nbpBoTo
uspedenne ce GopMaIU3UpPa TaKa:

Vx(P(x) = Q(x))

TPonbT Ha jymara HaMa 3HAUEHHe, TAKA 4e “...e uepBen” ce CYMTa 33 CHIIOTO KaTo “...e uepBeHa’.
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Hexka t o3nauasa wbcrbpsa. Broporo uspeuenue e P(t). Karo ugano, n3soabr e

Vx(P(x) = Q(x))

Koraro e u3no/3Ban KBAHTOP BbPXY HSKAKBa IHPOMEH/INBA, Ka3BaMe, de Td e cespaata. [Ipumep-
HO, B m3pa3a “VxP(x)”, npoMennuBara X e cBbp3aHa. AKO JajieHa IPOMEH/INBA He € CBbp3aHa,
Ka3BaMe, de T e ¢60000na. KakTo Kazaxme Bede, n3pas3u OT MpeIUKATHATA JIOTHKA CbC CBOOOIHI
IIPOMEHJINBU HE MOzKE Jla Ca HUTO UCTHHA, HUTO JI'bzKa. HpI/IeMaMe, e KOraTo 3alluCBaMe U3pa3u
C KBAHTOPpU, KBaHTOpUTE UMaAT 1HO-BUCOK IIpUOpUTET, TOECT CB'bP3BAT 1O-CUJIHO, OT JIOI'MYCCKHUTE
coiosu. CJiejoBare/ino, B u3pasa

VxP(x) — Q(x)

jgeficrerueTro Ha KBaHTOpa He ce npocrupa Bbpxy Q(x) m x e csobomma npomenmsa B Q(x).
CureoBaTeIHO, HOCACJAHUAT M3Pa3 HE MOZKE Ja MMa CTOMHOCT UCTHHA WM JbXKa. Jabesezxkere
pasukara ¢ u3pasa “Vx(P(x) — Q(x))” rope, kbaero ckobure cuaen VX ykaspar, 4e AeHCTBHETO
Ha KBaHTOpa ce mnpocrupa Bbpxy P(x) — Q(x), a He camo Bbpxy P(x). C 1mes mo-rossva sicHOTa
1€ MOBTOPUM MOCIEIHATE CHOParKeHNs:

vx  (P(x) = Q(x))
obxBaT HA ;l;eﬁc;gue Ha KBAHTOPA

Vx P(x) — Q(x)
——

obxBar Ha JeficTBUE HA KBAHTOPA

[IpenukaTuTe Morar Jla mMa IOBede OT €JHO IpPa3HU MecTa 3a moirbjBaHe. VHade KazaHo, Ja
JBYMECTHU, TPUMeCTHH U T. H. /la ce BbpHeM Ha npuMepa c mwiogosere. Heka B npeaukar (1) Ha
HpeJIIHATAa CTPAHUIA 3aMEeCTUM C MHOrorodue u jymara “depsen’. [losiygaBame

Se ... (2)

Ha mscToTo Ha BTOPOTO MHOTOTO4YME MOYKeM Ja cjaarame mMe Ha 1BAT. 1lo To3m mauwmn, 3amect-
Balflki IbPBOTO MHOTOTOYHE C MMe Ha ILIOJ U BTOPOTO, C UMe Ha IBLAT, MOJTydaBaMe CbKIeHH,
KOUTO Ca UCTUHA UJIU JI'bzKa. YJI00HO € Jia ce U310/13BaT UMEeHA Ha POMEHJIMBU HAMeCTO MHOI'OTO-
4usd, 33 Jla He ce HaJlara Jia yrodHsgBaMme “1bpBoTO MHOroTOuME” 1 “BropoTo MHOrorouune”. U taka,
HaMeCTO IIbPBOTO MHOTOTOYHE MOJI3BaMe IMPOMEHJIMBATa X, I HaMecTO BTOpoTo, Y. llosyguaBame
JByMeCTHHS Hpeaukar P(x,y)

P(x,y): xewy.

K'bJIETO X B3eMa CTOIHOCTH MMe Ha ILIOJ, a Y B3eMa CTOMHOCT uMe Ha nBdT. [IpuMepHO, cbriiacHo
JIOIYCKAHUATA, 3a nBeToBeTe Ha miogosere, P(x,y) = T koraro x e 6Ganan u 'y e KbJiro, a P(x,y) =
F xkoraro X e sirojia u y e 3eJieHO.

KpanTopu ce H310/I3BaT U P IPEIUKATUATE C IIOBEYe OT eHa IpoMernauBa. Tunnana ynorpebda e,
upumepno, VxVyP(x,y). Tosa ce uere, “3a Begako X, 3a Beako Y, P(x,y)”. Ako P e upeaukarsr or
upuMepa ¢ miojosere u nserosere, 1o VxVyP(x,y) e srbxKa, Thil KaTo He € BAPHO, Y€ aKO B3eMeM
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KOI J1a € IJIOJ M KOl Ja € IBAT, TO3M IO/ 3abJIKHTEIHO € OT TO3HU IBAT — IPUMEPHO, DaHAHBT
He e yepseH, ToecT P(OaHan, yepBeH) e JbrKa.

B uspasa VxVyP(x,y) ka3Bame, ue KBAHTOpUTE ca 6a00ceru. MoxKe 1a mMaMe BJIOXKEHH KBaH-
TOpH OT pas3iauden Buj, npumepro VxIyP(x,y). Tosa ce dere, “3a BCIKO X CHINECTBYBa |, TAKOBA
ge P(x,y)”. Ako 0THOBO moJsI3Bame npumepa ¢ mwiogosere u userosere, Vx3yP(x,y) e ucruna. 3a
Jla ce yoeaum, de e Taka, JOCTATHIHO € J1a ChOOpa3uM, 4e BCEKH ILJIOJ MMa HAKAKbB I[BAT.

Ejinoruian kBanTopu Morat Jia ObjaT pasmecTBanu 0e3 ToBa Jia ce 0Tpa3siBa Ha UCTUHHOCTTA,
TOECT BHHAI'U

VxVyP(x,y) = VyvxP(x,y)
IxIFyP(x,y) = FJy3IxP(x,y)

Ot apyra crpaHa, pa3HOTUIHU KBAHTOPU He MOKe Ja ObJaT pa3MecTBaHU IO TO3W HaduH. Toecr,
B 00IIus CJIydaii,

Vx3JyP(x,y) # JyvxP(x,y)
IxVyYP(x,y) # Vy3IxP(x,y)

Karo upumep jia pasriiejiame JIByMECTHUS [IPe/IMKAT

Qx,y): x4+y=2

KbJIETO X ¥ Y B3eMaT CTOHHOCTH OT MHOXKECTBOTO Ha peajsnure uuciaa. VxIyQ(x,y) ouesumano
e HCTUHA, IOHEeXKe 3a BCAKO peajHO X HMa JAPYro peajHo Y, a UMEeHHO Y = 2 — X, TaKuBa qe
x+y = 2. Ot apyra crpana, JyVxQ(x,y) e bKa, MOHEKe HIMA PEATHO YHUCI0, TAKOBA e BCAKO
JIpYTO peajino, ¢bOpaHo C HEero, ja jasa coop 2.

Anajiornuno, B upuMmepa ¢ mwiogosere u nperosere, Vx3yP(x,y) e uctuna, KakTo Bede Kazaxme,
nokaro JYyVxP(x,y) e sbxka. Bropuar uspas 6u 6uin ucTuna, ako BCUUKHM ILI0A0BE 0AXa B €JUH 1
C'BIIH TBSIT.

Babenexere, ye B “VxP(x,y)”, y e cBoOOAHA IIPOMEH/INBA, [IOHEKE HE IOIaja B oOXBaTa Ha
neiicrBue Ha KBanTop. CJieoBaTe/lHO, TOBA HE MOXKe Jia O'bjie HUTO UCTHHA, HUTO JIbKA.

Babesexe, ge 3a Bceku npeaukar P(x,y), uspasbr VxIYP(x, y) e eksusasenren na Vy3ixP(y, x),
Thil KATO TOBA € IPOCTO IPEUMEHyBaHe Ha IpoMeHauBuTe. [IpumepHo, B mpeaukara ¢ MHOIOTOYHU-
gra (2) Ha mpeJHATA CTPAHUIA, HIMA 3HAYEHUE JAJd HApHYaMe C X IbPBOTO MHOTOTOYHE U C Y,
BTOPOTO, WK OOPATHO.

Orpunianus Ha U3pa3u C €JHOMECTHH MPEIUKATH Ce U3BBbPIIBAT 110 CJICHUS] HAYUH: OTPUIAHUETO
HPEBPbIIA YHUBEPCAJIHUS KBAHTOD B €K3U3CTEHIMAJIEH U OOPATHOTO.

—VxP(x) = Ix—P(x) (3)
—3xP(x) = Vx—P(x) (4)

“=VxP(x)” ce dere, “He e BAPHO, e 3a BCAKO X OT JAAJEHHU JTOMeH e u3irbanero P(x)”. “Ix—P(x)”
ce dere, “CbIIECTBYBA X OT JAJCHMHd JOMEiH, 3a KOiiTo e usmbaneno —P(x)”. “—=3IxP(x)” ce uere,
“He e BAPHO, Y€ CbUIECTBYBa X OT JAJIEHMd JIOMEHH, 3a Koero e m3ubianeno P(x)”. “Vx—P(x)” ce
gere, “3a BCAKO X OT JaJeHMd J0MeiiH e n3nbaneno —P(x)”.

[1e obocaoBeM He MHOTO hbopmastao (3). 3a ga ce ybeaum, de aBaTa u3pas3a ca eKBHBAJICHTHH,
MOZKeM /Jla pasrjiejiaMe CJIy4dail, B KOUTO JIOMEHHDBT € KpaeH, Ja pedyeM JOMelHbT e aqj, az, ..., Oy,
u Jla cbodpasum, de

VxP(x) = P(a;) AP(a) A...AP(ay,)
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Cbryacho saxonure na De Morgan,
—(P(a1) AP(az) A...AP(ay)) = —P(a;) V—P(a)) V...V —P(ay,)
Ha coit pe,
—P(ay) V—P(az) V...V —P(ay) = Ix—P(x)
OBocuoskara na (4) e anajsornuna.
Jla pasriiesiame deTHpUTE TEBPACHUS:
o Vx(P(x) A Q(x])) = Vx(P(x)) AVx(Q(x))
e Vx(P(x) V Q(x])) = Vx(P(x])) V Vx(Q(x))
o Ix(P(x) A Q(x])) = Ix(P(x)) A Vx(Q(x))
e Ix(P(x) V Q(x])) = Ix(P(x)) V ¥x(Q(x))

Kbaero P(x) u Q(x) ca mpou3BOIHE €IHOMECTHHU IIPEJIUKATH U IPOMEH/IMBATA X BUHAIM IIPHEMa
croitnoctu or exun u cbiwm gomeitn. Koun or te3u tBbpaenus ca Bepuu u kou, ne? IlbpBoro
TBbPJAEHNE € BAPHO. 3a Jia ce ybejuM B TOBa, Ja pasriejame Cjydas, KOraro JOMeRHbT € KpaeH,
Jla pedeMm aq, A, ..., Qn. ToraBa u3pasbr OTJISIBO €

(P{a1) AQ(ar)) A (P(az) AQ(az)) A...A(Plan) A Qlan))

Hopa;u/l ACOUATUBHOCTTA U KOMyTaTI/IBHOCTTa Ha KOHIOHKL[I/IHT&, TOI71 € EKBUBaJICHTEH Ha
(Pla1) AP(az) A...AP(an) A (Q(a1) AQ(azx) A ... A Qlan))

Broporo tBbpaenue e neBapuo. Hanpumep, neka P(x) u Q(X) ca npeaumkaru ¢ €JuH U Cbliy
;LOMeHH MHOTOBI'bLJIHUIUTE OT reoMerpudara—Karo P(x) e “x numa deren 6poii crpann”, a Q(x) e
“x uma Hedered 6poii crpann”. Ouepuano Vx(P(x)V Q(x)) e ucruna, moHezke BCEKH MHOIObI'bJIHUK
uma 4dereH miau Hederen Opoit crpanu. Obaue Vx(P(x)) V Vx(Q(x)) ne e Bapno. 3a ma ce ydoeaum
B TOBa, Ja pa3rjedaMe IOOTAEC/JIHO JABeTe Cb2K/JICHUA-YYaACTHUIN B JU3IOHKIUATA:

e Vx(P(x)) He e BApHO, IOHEKE HE BCEKH MHOTOLI'BJIHUK HMa YeTeH OpOil CTpaHH.
e Vx(Q(x)) He e BAPHO, IMOHEXKE HE BCEKM MHOIOBI'bJIHUK HMa HedeTeH Opoil CTpaHH.

[[lom aBerTe ChbKAEHUS B JAM3IOHKIUATA €A JI'byKa, JU3IOHKIUATA € JbxKa. C aHAJOIMIHU CbOOpa-
JKeHHUs ce BUZKJa, Y€ TPETOTO TBbpJEHHEe He € BIPHO, a 4eTBbLPTOTO e BapHO. CleaoBaTeHo, B
HIKAKbB CMUCDHJ YHUBEPCATHUAT KBAHTOP UMa, JUCTPUOYTUBHO CBOMCTBO CIPSIMO KOHIOHKITUSITA,
a eK3UCTEHIUAJHUSIT, CIIPIMO JIU3IOHKIUITA.
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