[IbPBA JEKIUA 110 JIUCKPETHU CTPYKTYPU.

BBHBEAEHUE B ChyKAUTEJTHATA U IIPEANKATHATA JIOTUKA

Munko Mapkos
23 oxkromBpu 2023 1.

1 CoboiHocT Ha JOrmkKara.

Jlorukara e HayKaTa 3a IpaBeHETO Ha BAJUIHU W3BOJM W MPABUJIHKU Pa3Chbxkjenud. laau naaeH
U3BOJI € BaJIuJIeH WK He, 3aBUCH OT hopmama My. [la pasriemame ciieIHIS IPUMED, I€CTO CpeniaH
B yUEOHUIIUTE I10 JIOTUKA:

Bceekn qoBek e cmbprem.
Cokpat e Y0BeK.
Cunenosaresnno, Cokpar € CMbPTEH.

Bceekn pazymen HoBek I1ie ce CbIVIACH, Y€ M3BOJABT € BajueH. [Ipuannara u3BoabT Ja € BaJIujien
obave He e Ta3u, ye TpuTe u3peueHus ca Bepuu. llpumumnara e, ye dpopmara Ha TO3U U3BOJ €
TakaBa, 4de Toil e Bepen. [lle jemoncTpupame TOBa € JIpYyT U3BOJ, YUATO (DOPMAa € ChINaTa:

Besgika puba e 6escmbpTHA.
BaekbT e puda.
CreoBaresiHo, 3a€K'bT € 6€3CMbPTEH.

W Tpute u3pedenus ca HeBepHU, HO BIIPEKU TOBA U3BO/IBT € BaJIUJIEH, 3AIIIOTO IIPU TE3MU ITPEIIOC-
TaBKU (& UMEHHO, I'bPBUTE JIBEé U3PEUEHNs), TPETOTO U3PEUEHNe CJie/[Ba. 3abesiexere, 4e U JBara
MU3BOJIa UMAT €JIHA U ChITA cbopMalﬂ:

Besxka e
e___
CrenoBaresHo, e

[IBeToBeTe ykazBaT KOU JIyMU Ca €JIHU U CHIINM — IPUMEPHO, I'bPBATA JIyMa B I'bPBOTO U3PEUCHUE
e ChIllaTa KaTo BTOpaTa JIyMa BbB BTOPOTO U3PEYUeHue, U T. H.

Jla oBTOPUM: M3BOIBT € BaJIMJIEH 3apa i pOpMaTa CH, a He 3apaJiii HCTUHHOCTTA Ha W3pete-
HUSATA, OT KOUTO Ce ChCTOU. B JajieHns mpuMep, U3BOABT OCTaBa BaJIUICH KAKBUTO U JIYMU J1a, Ce
cjaraT Ha MpPa3HUTEe MecTa, CTUra Ha €IHAKBO OIIBETEHU MeCTa Jia Ce cjlaraT €JHU W CbIIU JTyMU.

Toga, 1e BaJUIHOCTTA HA apPI'yYMEHTa 3aBUCH OT (hpOpMATa My, € JOCTUKEHUE Ha JIPEBHOIP'bIIKA-
Ta puaocodCcKa MUCH/I U TIO-TOIHO Ha TeHna Hus (huaocod ApUcTores, 9unTo TPYA0Be ChIIbPIKAT
Haii-cTapoTo (M3BECTHO J[HEC) CHCTEMATUIHO M3ydaBaHe Ha [IpaBHJIaTa 3a U3BOJI.

tToBa, e “Bcexn” e OT MBKKH POJI, a “BCAKA”, OT YKEHCKH, HSMa 3HAUCHHE; CHINO TAKA HIMA 3HAUCHIE AN
JIyMUTE B [IPA3HUTE MMO3UIUH Ca YIEHYBAHU WA He



2 CobXKXauTeJaHa JIOTUKA

[IpumepbT ¢ U3BOJIA OT IIPEIUIITHATA CEKIINAS € TAK'bB, Y€ 3a J]a 'O OCMUCINM, TPAOBa J1a pasriejame
CTPYKTypaTa Ha U3pevYeHusiTa, KOUTO ro cheTaBdar. Cera Ime pasriejiame IO-IIPOCT IPUMED 3a
U3BOJ, B KOWTO BCUYKM YJaCTBAIU HPOCTH M3PEUdeHUs] MOXKe Ja ObJIaT CINTaHU 3a aTOMapPHU
U3peveHus, TOeCT, TaK1UBa, KOUTO HsMAT CTPYKTYpa.

N3Boxa 1

Axko Bam bk, Ban HOCH dabp.
Bamu abaxa.

Caenosarenno, IBan HOCH 9abp.

[Ipocture uspeuenus ca Baau dsoicd u Hsean rocu wadsp. Besgko oT T4X € WM UCTHUHA, WU
JbXKa. B chxKauTennara JOruka He ce JOIyCKaT ‘“MeKIMHHU Bb3MOXKHOCTHA Ha YaCTUIHA MCTUH-
HOCT; CBETHT Ha CbHXKIUTEJIHATa JIOTUKA B TO3U CMUCHJ € YepHO-OslJI; MJIM UCTUHA, WIA JI'bXKa,
JIpyra Bb3MOKHOCT HsIMA.

WNzBoxa 1 e Basmjen. ToBa e sicHO OT 00IIM ChOOPaXKeHUsA, HO HATATHK IE BUIUM, Ue alla-
paTbT Ha CbXKINTEIHATa JIOTHKa IO3BOJIABA Ja JoKaxkeM dopMmasiHo BaauanoctTa Mmy. Cera ma
pasriieiaMe JApyT IIPUMED.

N3Bon 2

Axo Basm mbxka, Ban HOCH 9abp.
NBan wHOCH 9a1bP.

CiteroBaTeiHO, BAJIN THKI.

NuaryutusHo e scHo, ue VI3Boa 2 e HeBaJJeH, Thil IpU U3KA3aHUTE IIPEJIIIOJIOKEHNS HUIIO
He Tpedn Ha VBaH 1a HOCHM 9ajrbp Jopu Korato He Baju abx1. Cera ja pasriemame aBa JpPyru
U3BO/IA.

N3Box 3

Ako nengar e nonenennuk, Mapust otusa BB OMI.
JleHdAT e TIOHEIeTHUK.

Cunenosarenno, Mapus orusa b @M.

N3Box 4

Axko nengar e nonenesnuk, Mapus orusa b OMU.
Mapus orua b OMI.

CremoBaTesiHoO, JIEHAT € IMOHEIETHUK.

fcuo e, ve I3Box 3 e Banuuen, a U3Boxa 4, nesaiaugen. OcBeH TOBa,
e IpuuMHAaTa, opau kKosato VI3Bosa 3 e BaymjeH e chinara, nopa i Kogro U3Bos 1 e BasuieH,

e mpuumMHaTa, nopaju kodato VI3Box 4 e HeBagmeH € cbllara, nopaau kodaro VI3Bog 2 e
HEBAJINJIEH.

Banuanocrra mwin HeBaJMIHOCTTA HA YETHUPHUTE U3BOJA € CJIEJCTBHE Ha TaxHaTa (GopMma, a He
HA TOBA, KAKBU IMPOCTH W3pedeHnsi ca usnosBann. VI3Boxg 3 ce monydasa or 3Bom 1 upes
zamecTBaHe Ha “‘Bamm nbxka’ ¢ “/lensar e nonenennnk’ un Ha “VBan HOCH 4aabp’ ¢ “Mapus orusa
BbB OMN”. Anasornano, I3Bos, 4 ce nosyuasa ot I3Bog, 2.

Jla moBTOpUM — HIMa HUIIO 0cOOEHO B TpocTuTe n3pevenud “Bamu nbxa’ u “UBan nHocn ganp”,
koeTo Ja npasu VI3Bom 1 Basmyen. Moxkem Jla ru 3aMeHMM C KOW Jla € HPOCTH U3PEUYCHUS U



U3BOJIBT IIle OcTaHe BajuiaeH. Axajmorndno, VI3Bod 2 e HEeBAJMJIEH He 3aI[0TO UMa HEIo 0COOEHO
B IIPOCTUTE MY U3PEUCHUS.
®opmara Ha UU3Boa 1 e:

Axo p, To q
P

CrnenosaresHo, q

WN3Boa 3 nma cbiata hopMa. p U ¢ ca IPOMEHJIMBH, BCIKa OT KOUTO € WM MUCTHHA, WIN JIHKA;
TaKWBa ITPOMEHJINBH Ce HApUIaT A02udecky npomenausy. Orie Ka3zBame, de Te ca Npocmu CoxHcoe-
Husa. Popmananara meduHUINS Ha “TIPOCTO ChXKIEHNE €, IPOCTO pasdKa3BaTeIHO U3pedeHne, KoeTo
e WM UCTUHA, WIK JI'bXKa. BblIpocuTeHnTe N3pedeHnsd U Bb3KJIUIAHUATA He ca cbhbxKaeHus. He
ca ChKJIEHUS W Pa3Kas3BaTeJIHU U3PEUEHUs, 38 KOUTO HE MOXKEM Jia TBBPIANM, Ue ca WM UCTHUHA,
WIN JThXKa. 3a KPaTKOCT, Ie OelexkuM uctuHata ¢ 1, a jabxkarta ¢ F. OcBen mpocTu ¢biKjieHUsT
BbBEXKIAME U A02UYECKU KoHcmanmu, Kouto ca 1 u F.

Popmara Ha HeBasmaauTe VI3Boa 2 u IzBon 4 e:

Axo p, To q
q

CienoBaresnno, q

Baro m3Boj1 ¢ TakaBa hopMa € HeBAJMJIEH e CTaHe SICHO HATATDHK.

Cscmashu cootcdenus ce 0dpa3yBaT OT IPOCTH ChKJIEHUS, IPYTH ChCTABHU CbXKICHUS U JIOTTIEC-
KN KOHCTAHTHU 9pe3 sno2uyecku coro3u. Cera 1e m30pOUM JIOTHIECKATE CbIO3H, KOUTO 1€ W3TOJI3-
BaMe B Ta3M JIEKIIUS.

2.1 BwugoBe jorudecKm cblo3u

Husronkiust Besexu ce ¢ “V”. Ako p u ( ca cbxkieHust (IPOCTH U ChCTABHU, HAMA 3HAYECHHE)
WM KOHCTaHTH, TO P V ( e dudtonkyuama na p u q. T e ¢becTaBHO ChKJIeHIe, KOETO €

® JI'bKa, KO U P, U ( Ca JI'bXKA,
® UCTUHA BbB BCEKU OCTAHAJ CjIydail. A Te3u OCcTaHaIU CJIydanl Ca TPU:

— P € JI'bXKa, ( € UICTUHA
— P € uctuHa, gq € JI'bzKa
— P € uCTuHa 1 ( € UCTUuHa

Nuave KazaHo, IU3IOHKINATA € UCTUHA TOTaBa U CaMO TOraBa, KOraTO MOHE €JHO OT YIaCTBAIIUTE
CbXKJeHNs e ucTuHa. JIpyr HauMH J1a Onpeie/InM JTU3I0HKIAATA € Ipe3 Tab/IuIa:
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Takapa Tabsuna ce Hapuda mabiuya Ha ucmurrocm. Beeku pes Ha Tab/uiaTa OTroBapsi Ha
TOYHO €J[Ha Bb3MOKHa KoMOmHarms or F n T 3a p n . Beaxo TakoBa “pasmaBane’ Ha KOHKPETHI



croitnoctu (F win T) Ha npomensiuBuTe ce Hapuda 6a.410auuA. OT KOMOUMHATOPUKATA € M3BECTHO,
1e OposaT Ha BasoanuuTe € 2™ K'bJIETO T e OPOosT HA yIaCTBAIUTE npOMeHﬂquﬂ

JI3roHKIIATa TOPe-10JIy ChOTBETCTBA Ha Cbi03a “uan’ OT ecTecTBeHUs €3uK. CbOTBETCTBUETO
obade He € TOYHO, IOHEXKe e€CTECTBEHOTO “‘mjn’ Ha ObJrapcKu ce yrnoTpedsiBa ¢ JiBa Pas/ImIHU
cMuchbiaa. “‘Unu” B ecrecTBeHUs €3WK MOXKe Jia ObJle M3KJIIOUYBAIIO, KOETO 3HAYUU, Y€ M3Pa3bT €
HUCTHUHa KOraTO TOYHO €JHO OT y4dYaCTBalllUTe Cb2KIACHUA € NMCTHUHa, U JI'b2Ka B IIPOTUBEH Cﬂy‘{aﬁ.
[IpumepHO, aKO YOBEK HE MOYKE Jla CU CIIOMHU KaKBa € I'bpBaTa JIEKIINs 33 JeHd, MOXKe Jia KarxKe

Hapeama AERKUUA € O aHAAU3 UAU N0 (l/L2€6p6L.

Tyk “mmu” ce ynorpebsiBa B CMHUCHJI Ha U3KJIIOYBAINO ‘WU — SCHO €, 4Ye JICKIUsATa HAMa Jia €
€JTHOBPEMEHHO 110 aHAJIM3 U 110 ajrebpa.

JIU3t0HKIUATa CHOTBETCTBA TOYHO HA JPYTOTO, BKJIOYBAIIOTO ‘WK, TIPU KOETO, aKO JBETE
Y4dacCTBallld Cb2KACHUA Ca UCTHHA, IAJIOTO Chb2KJICHNE € NCTUHA. HpI/IMepHO

Bpememo HA MOPEMO € CABHUEBO UAU BPEMEINO 6 NAGHUHUIME € 6EMPOBUMO.

[IpumepbT MOXKeE J1a HE 3BY9H CHBCEM €CTECTBEHO, HO CMUCHJIBT €, Ue MTOHE €JTHO OT JIBETE, & MOXKE
U JIBETE €JTHOBPEMEHHO Ca U3II'bJIHEHM: CJILHIE HA MOPETO U BATHP 1O IJIAHUHUATE.

Hue 1ie Bb31ipueMemM KOHBEHIIUATA, Y€ CAMO €JIHO yHOTpeOeHo “miin”’ 03HaYaBa BUHAI'U BKJIIOYUBA~
o “wytr’, JIOKATO 3a W3KJIIOYBAIIOTO ‘M KOHCTPYKIUATA € “WiH ..., Wik ... . CbIyiacHO Tasu
KOHBEHIIN, 3a Ja KaykeM, de I'bpBaTa JIEKINs € [0 TOYHO eHa OT JUCIUILINHATE aHAJN3 U aj-
rebpa, TpsiOBa Ja KaykKeM

Ispsama aekuyua e uay no aHasu3, UL MO GA2e0Pa.

NszkaouBamio nim  Benexxu ce ¢ “@”. Bede 00sicHUXMe CMHUCDHJIa HA TO3U JIOTUIECKH ChIO3.
Tyk cama 1ie gajem Tabjaumara My Ha UCTUHHOCT, KOATO €
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Konronknua DBesexn ce ¢ “/\”. Ako p u q ca cbxkaeHus, To p /\ € KOHOHKUUAMG Ha P U
q. Ta e cbeTaBHO ChXKIEHTE, KOETO €

® JI'b2Ka B TPpUTE CJIydad:

— p e IbXKa u ( e JIbXKa
— P e IbXKa, ( € UCTUHA

— P e ucTtuHa, J e JIbXKa

® VCTHUHA, &KO U P, U (| Ca UCTHUHA,

T34 JlormeckuTe KOHCTAHTH MOYKE 1A MUCJIAM, 9I€ CHIMO UMAT TabJIHIA HAa UCTHHHOCT, HO TSI C€ ChCTOW CAMO OT
enun pen. Tbit KaTo 20=1, MIPABUJIOTO 3a OpOsT Ha peJIoBeTe OCTaBa B CUa. 103U €IUHCTBEH PeJl 38 KOHCTAHTATA
T e T u 3a koucraurara F e F.



Nuave kazano, KOHIOHKITUATA € UCTUHA TOTaBa M CAMO TOTaBa, KOraTO U JIBETE YIaCTBAIIUA ChXK-
Jiennsd ca uctuna. J[pyr Hauun jia onpejie/inM KOHIOHKIUATA € 9pe3 TabIuIa:
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KoHnmoHKIusITa ¢CHOTBETCTBA JI0CTa TOYHO Ha C'bio3a ‘U’ OT ecTecTBeHus: e3uk. IIpmmepHo,

/nec epememo e cAsHYes0 U Yympe 6pememo ULe e CATHYESO.

()]

CboTBETCTBHETO HE € CHbBCEM TOYHO, Thil KATO HMOHAKOra ChIO3BT “U’ Ha ObJIrapCKu MMa TeM-
HopaJjieH acIleKT, 3apajy KOHTO mojpendaTa Ha IIPOCTUTE M3PEUYEHHs, KOUTO TOW CBbP3Ba, MMa
3HaYeHNe, IPUMEPHO

Ta usnycra wawama u wawama ce pazou Ha noda.
3BYYH €CTECTBEHO, JIOKATO
Yawama ce pa3bu Ha noda u MsA USNYCHA YAULGMA.

3BYYHN CTPAHHO, aKO B JIBETe IIPOCTH ChXKJEHUs CTaBa JyMa 3a cbllara dalra. /Ipyr mpumep 3a
[{a))

TOBa, Y€ B €eCTEeCTBEHUA €3UK Hog:gpe;:L6aTa Ha ABeTe IIPOCTU U3peUYeHUd OKOJIO U -TO MO2KE Ja MMa
SHa4YeHue, € oUdeBuJHaTa pa3J/iiKa B CMHCDBHJIa Ha CJIeJHUTE JBE€ U3PpEeYCHUAd:

Toti cneveau napu U 0MEOPU PECMOPAHM.
Toti omeopu pecmopanm u cnewesu Napu.

[T I

Babesexkere, de cbhio3ute “a’; “Ho”, “obaue” m “xeMm, ...xeM’ Ha OBJIraPCKU CbINO U3PA3TBAT
KOHIOHKITNS, IIPUMEPHO

/lnec epememo e casnveso, a ympe epememo we e 004a4Ho.
Buepa omudox 6 ynusepcumema, no ne sudax Ilemasp.
Xem 6anu, rem epee casHue.

Nnvnanukamusa Benexn ce ¢ “—”. Heka p u  ca cbxuenna. ToraBa p — ¢ ce yere “p
umnaurayus q”. ChKIEHUETO P ce HApUYa anmeyedenm, a ¢ ce HApUIa KOHCEKGEHM.

Wmiummkanusita, JOHAKbIE ChOTBETCTBA Ha Cbi03a “aKo ..., TO ... OT €CTeCTBEHHUS €3UK, HO
CbOTBETCTBHUETO ChbBCEM HE € IIbJIHO. 3abejieykeTe, Ue B eCTeCTBeHUs €31UK KOHCTPYKIUTa “aKo . . .,

TO ...”", WK JIOpU caMo “aKo ..., ...~ YeCTO m3pas3siBa IPUIMHHO-CJIE/ICTBEHA BPbH3KA, IIPUMEPHO
AKo usnycna wawama, ma we ce cuynu.

YyneneTo Ha JamaTa e CaeJICTBUE OT U3ITyCKAHETO 1.

Ot gpyra crpana, IpHu JIUICa Ha OYE€BU/IHA TPUIHHHO-CJICJICTBEHA BPbH3Ka MEXK/Iy aHTeleeHTa
U KOHCEKBEHTa MMILIMKAIMATA MOXKe Jia 3BYy4YU OE3CMUCJIEHO OT IJIeJHa TOYKa Ha PA3TOBOPHUSA
€3UK, IPUMEPHO

Axo 242 =4, mo Pum e cmoauyama Ha Umanus.



B JIOTUKaTa, KOATO JUCKYTHUPpaMe, 3a IIPUIUMHHO-CJIEJCTBEHU BP'b3KMW HE CTaBa JAyMa. B Ch2KIUTeJI-
HaTa JIOTMKa €IWMHCTBCHO HU MHTEpeCyBa MCTHMHHOCTTa Ha HAKAKBU CbXKJICHHA. Hexka pa3CbaKaa-
BaMé€ BDHBPXY TOBa, KaK HMCTHUHHOCTTa Ha CbOpMaJIHaTa UMILJINKaIlugd 3aBUCHU OT MCTHMHHOCTTa Ha
ydqacTBalluTEe CbzKICHUA.

e AKO aHTeIENIEeHTHT € NCTUHA, HellaTa Ca sSICHHI.

— aKO KOHCEKBEHTDHT € UCTHUHa, UMIIJIMKalluATa € UCTUHA,

— HO aKO KOHCEKBEHTBHT € JI'b2Ka, UMIIJINKaIluATa € JI'b2Ka.

YucTo e3MKOBO-MHTYUTUBHO TOBA € TaKa, MMOHEeXKe MOYKEM J1a MUC/IUM 38 UMILTUKAIIATA KATO
3a “oberanne U U3IIbJIHEHUE : NPU YcA06ue, Ue aHTEIEJICHTbT € UCTUHA, M02064 KOHCEKBEH-
THT TPsAOBa Ja € UCTHHA, 3a Ja Obje u3IrbiaHeHo obemanueTro. C Apyru IyMu, ChiKICHH-
€T0 P — ( 3aJ/bJIKUTEJIHO € HUCTHHA, KOraTO P € UCTUHA U ( € NCTHHA—ODeNaHneTo e
M3I'bJIHEHO 1 33/IbJIKUTEJTHO € JI'bXKa, KOraTo P € UCTHUHA U ( € JTbXKa—cera OOeIaHneTo e
Hapy1reHo. U Taka, TOTYyK m3BegoxMe 9acT OT TabJynIaTa Ha UCTUHHOCT 3a P — (:
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e OcraBa ga pasriegamMe HIMILIAKAIUSTA, KOraTO aHTeleIeHThT € JIbxKa. TyK Helmara He ca
TOJIKOBa sICHU OT Haif-o0Iu cbobparkeHnsi. AKO OnpejieiuM, de UMILINKAIIATA, € JIbKa [ph
AHTEIEJICHT-/I'bXKa, TO UMILTUKAIIATA OM OUJIa CHIUIT CbI03 KATO KOHIOHKITUSITA:
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ToBa He e IIPpaBUJIHO, UHTYUTUBHO UMIIJIMKalIUATa U KOHIOHKIUATA Ca PAa3JIMYHNU CbIO3U. ,ZL&
pa3cbKaaBaMe JTaJiid 01 MOTJIO UMIIJIMKaUuATa Ja UMa pa3/JIM9YHa UCTUHHOCT IIPpU Pa3JIMYHU
CTOMHOCTU Ha KOHCEKBEHTA, (HpI/IHOMHHMe Cu, 9€ aHTele/JeHTBT € J'I”I)}Ka)l

‘plallp—gq] ‘plallp—gq]
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[IbpBaTa Bb3MOKHOCT OTXBBPJISIME BeJIHAra, 3alll0TO TOraBa NMILINKAIIATA O NMaJIa ChIla-
Ta UCTUHHOCT KaTO KOHCEKBEHTA, & OYE€BH/IHO “aKo P, TO q” He € ChINOTO KaTo camo “q”. 3a Ja
OTXBBPJIMM BTOPaTa Bb3MOXKHOCT, Ja pasrjegaMe OTHOBO UMILIMKAIuATa “Axo eanu 060ic0,
Hesar nocu wadsp”. BropaTta Bb3MOXKHOCT Ka3Ba, Ue HAMa KaK Jla HE BAJU U CbIIEBPEMEHHO
Wsan ma #ocu yaabp. OT Hali-00mm chobparkeHus: obade e sicHO, ye VBaH Moxke 1a HOCH
Jabp HEIIPEK'bCHATO, TOBA He € B IpoTuBopedne ¢ “Axo sanu dsowcd, Hean nocu wadsp”. Taka
Je BTOpaTa BHb3MOKHOCT CBIIO He 61 cieaBasio Ja Obje mpueTa. KauHCTBeHaTa OcTaBalla
Bb3MOXKHOCT € UMILINKAIMATA JIa € UCTUHA BHHAIU, KOI'a aHTEIEJeHTHT € JIbKa,
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C apyru aymu, JJOTHIUTE Bb3IpUeMaT ONTUMUACTUIHASA TTOJIX0 Ha HesuHer d0 doKa3eane Ha
nPOMUBHOMO KbM ODEIaHue, YUITO IPEIIOCTABKA € JI'bXKa: 0DEIaHNeTO € CIIa3eHO He3aBU-
CHMO OT TOBA, JIaJI OOEIIAHOTO € U3II'bJIHEHO UJIA HE.

B’preKI/I Isj1aTa apryMeHTallisd 3a HICTUHHOCTTa Ha UMIIJIMKaIiA C aHTeIeJEeHT-/I'b2Ka, TOBa, KOETO
TOKY-IIO0 U3BEJJOXME € KOHTPanHTYUTHUBHO. Cnope,zL HEro ChbzKACHUA KaTO

Axo 24 2 =400, mo nonedeanux e 6 nemsk.

ca uctnna! KimroabT kbM pa3bupaHeTo Ha UMILIHKAIIASITA €, YOBEK JIa He MUCJHU B MIPUYIUHHO-
cJiesicTBeHn kKareropuu. [losrapsime, e Tabymmara Ha HCTUHHOCT Ha UMILIUKAIIATA € CJIeTHATA:
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I/IMa MHOI'O €3UKOBU KOHCprKHI/H/I7 KOUTO CbOTBETCTBAT Ha I/IMHJII/IKaHI/IHTa. p — q MO2Ke ,ILa e (i)Op-

MaJIHAAT 3aIMC Ha BCSAKO OT CJIEHUTE TBbPJIEHUs Ha €CTeCTBEeH Objrapcku e3uk. Mmocrpupame
¢ mpuMep, B Koiito p e “Bamu apxna’, a q e “Mapus Hocn 9aabp’.

Ako p, 10 q. // Ako Basm sk, To Mapus HOCH 9aabp.

Axo p, q. // Ako Basm jbrki, Mapust Hocn qaabp.

Koraro p, q. // Koraro Basm qbxk11, Mapust Hocn gaqbp.

Torasa, korato p, . // Torasa, koraro Bam jbx1, Mapust Hocu dajbp.
p Biede q. // Ja Basm qbii Biede, e Mapust HOCH 9aibp.

p, camo ako . // Basm abiki, camo ako Mapust Hocu 9ajabp.

P, camo Korato q. // Basm gk, camo Korato Mapust HocH 9aibp.

P camo ToraBa, Koraro (. // Bauu jqbxKi camo ToraBa, Korato Mapust HocH 9arbp.
q, ako p. // Mapusi HOcu 4ajibp, aKO BaJH JIbIHKI.

q, Korato p. // Mapust HOcH Yajbp, KOraTo BaJd JIbHKIT.

q Torasa, koraro p. // Mapus HOCH Yajibp TOraBa, KOraTo BAJHU JIbXKI.
Hocrarbuno e p 3a q. // Jlocrarbuno e jia Bajin, 3a ja Hocu M. dqaibp.
Heobxomumo e q 3a p.  // Heobxomumo e M. na Hocu 4dajbp, 3a Jja BaJId.

q ciegsa or p.  // Ue Bajm jibKII cjiesBa oT TOBa, e Mapust Hocu 4arbp.



Axo paszcbxkjaBaMe B TePMUHHTE HA HEOOXOIMMOCT W JIOCTATHLIHOCT (B MaTeMaTHKaTa YecTO Ce
u3passBaMe TaKa), aHTEeIeJeHTHT € CBbP3aH € JOCTATBhIHOCTTA, 8 KOHCEKBEHTBT, ¢ HEOOXOINMOCT-
ta. A He obpaTHOTO!

Ba/Il bk — Mapusa Hocn 4arbp
~ v NV
JOCTATBIHOCT HEOOXOIUMOCT

Ako mMarTe CbMHEHHUsI B TOBa, IOMHUCJETE MO TO3U HadnH. Jla Baiu JIbXKJ] € JIOCTaTbIHO, 33 Ja
TBbPAUM, Ye Mapusa Hocu 4abp, HO He e HeoOxoauMo: Mapus MoxKe 7@ HOCH 4Yajbp 110 BCAKO
BpeMe, He caMO KOraTo BaJjii; UMILIUKAIUATa ‘ako BaJm, Mapus Hocu 1dajbp’ He ro 3abpaHsdBa.
Ot apyra crpana, Mapus ma HOCH 9ajbp € HEOOXOJMMO, 3a Ja TBBPJUM, Y€ Baju JIbXKJ, HO
HE € JIOCTATBHYHO: OTHOBO, Mapusd MoxKe Jia HOCH YaJIbp II0 BCAKO BPeMe, He CaMO KOraToO BAJId;
UMILIHKAIATa “ako Baju, Mapus Hocn daabp”’ He ro 3abpansBa. 3pedennero “Heobxosuno e
M. na mocu wajrbp, 3a Jja Bajn.” MOXKe Jia 3By4YUd CTPAHHO, KO YOBEK I'0 ThJKYBa TaKa: HOCEHETO
Ha Ya/Ibpa NPUYMHABA BaJiexKa. BCbITHOCT, 38 MPUYNHHO-C/IE/ICTBEHA BPb3Ka U JIyMa He MOXKE Jia
craBa. Ako npeanounrare, ciaoxkere “Hemszbexxkao M. HOCH daabp, M[oM Bajid.” Ha HETOBO MSICTO.

N ome equn nmpumep. /la Kaxkem, de nma JoctaBInK Ha MHTEpHET M KJIMEHT, KOHTO He CU € ILIATHI
TaKcaTa U ChbOTBETHO JIOCTBII'LT MY € cIPAH. KJTMEeHTHT TOBOPH € JIBaMa CJIYKUTEN Ha JIOCTaBINKa,
na ru HapedyeM A u B. A ka3Ba ciie1HOTO:

IIle Bu nmycuem MuTepHeTa, caMoO KOTaTo ILJIATHTE TaKCaTA.
b kasBa ciiennoro:
Ille Bu nycaem HurepHera, KoraTo IJIaATHTE TaKCaTa.

Hamu A n b xazBar eHOo 11 ¢bino Hemo? OTroBopbT e, KateropuvHo He. Jla Momenmpame cuTyarm-
ATa CbC ChCTABHU CbKJIEHUs, CBbP3aHU ChC Cblo3a UMILIHKanud. Heka e nmpocToro chbikieHne
“me Bu 1mycHeMm UurTepHera”, a p € mMpocTOTO ChXKJEHNE “TLUIATUIN cTe cu Takcara . Vrnopupame
[JIATOJTHUTE BPEMeHa U HAKJIOHeHUs U BU2K1aMe, 1e A Ka3Ba q — P, JokaTo B kazsa p — (. 3a j1a
ce ybeiuMm B TOBa, 3abessg3BaMe, e “‘ako’ m “KoraTo’, 0 OTHOIIEHHE Ha MMILIUKAIUATA, Ca €JITHO
U CbIO HEIO, BbIPEKH Ue Ha ObJIrapCcKu e3nK ‘ako’ e ¢bio3, a “Koraro’ e Hapedme. KazaHoro
or b moxke nma ce mspasu u Taka “Korarto mirarure Takcara, me Bu mycHeM VuTepnera’, ToecT,
“Ako mraTuTe Takcara, 1e Bu mycHem Murepuera”’; Toect, p — (. lokaro A Ka3Ba KOHBEPCHOTO
(medbunuIMsITa HA “KOHBEPCHO” € Ha CTP. q—p.

Hero mosewe. @opmaiito, criopes cayKuTtel b e Bb3MOKHO KJIMEHTHT Jia He IJIATH TAKCaTa
1 BbIpeKu ToBa VHTEpHETHT j1a My ObJie mycHaT. ToBa 3By4un abCypHO B €CTECTBEHUs €3UK, HO
cniope/i (hopmasiHaTa JIOTUKa € TOYHO Taka. BuKTe ropHute JiBa peja Ha Tab/IUIIATA.

plallp—gq]
FIF[ T
FI|T T
TIF|| F
TI|T T

Ot rb2KaTa ciie/iBa BCHIKO; epro, “Ako miarure, nmare HTepHeT.” nomycka jia He ILIATUTE U BCe
nak jia umare Muarepuer. ToBa, KoeTo € HEBB3MOXKHO criopei b, e Takcara ja ObJie 1jiaTeHa u Jia
HgaMa HTepHeT — BuzKTe TpeTus pej Ha Tab/uIara.

Cera ma momucyiimM BbpXy Kazanoto or A. Cropej ciayxuresl A e Bb3MOXKHO KJIUEHTHT Jla CH
IJIATU TaKCcaTa U BbIPEKU TOBa Jia He rnojaydn urepuer. 3By4n ore no-adcyp/no ja ayere “Ille
uMaTe JOCTbII, CAMO KOTaTo IJIaTUuTe.”, Ja IJIATUTE, BBIIPEKU TOBA Jla HAMAaTe JOCT'bII U CJIyKUTET



A 1a kaxke, de cu e yrbprKas Ha jymaTta. Ho mo npaBuiara Ha dhopMmasHaTa JOIMKa € TOTHO TaKa.
Toga, KoeTo € HEBb3MOXKHO criopes A, e KJIueHTbT Jia noayan VarepHert, 6e3 j1a e miaTu.

Bu-nmnuukanusa Benexu ce ¢ “—3”. Heka p 1 q ca cbXKaeHHUA. P = ( ce 4eTe “p moz2asa u
camo moezasa, Ko2amo (. BU-IMIIMKaInaTa € ICTHHA, KOraTo P U ( UMaT eJfHa U CbINa JOTTIECKa
CTOMHOCT, U JI'bXKa B IPOTUBEH ciydaii. Tabiumara Ha TO3U ChIO3 € cieHaTa;

plallpeg]
FIF] T
FIT| F
T|F| F
TIT T

Orpunanme Hapuua ce ome wezayus. OTPUIIAHUETO HE € CbIO3 B ChIUA CMUCHJ, B KOHTO
ca CbIO3U KOHIOHKITUSTA, JU3IOHKIUATA U T. H. Te ce nmpuiaraT KbM JBe CbKJEHUS, TJOKATO OTPH-
I[AHUETO Ce IPIIara KbM €JHO ChbXKJeHHEe. AKO P € CbXK/JIeHHEe, HET'OBOTO OTPUIaHUe ce OesIerku ¢
“=p”. OTpunanueTo Ha p € JbxKa, Korato p € UCTUHA, U € UCTUHA, KOraTo P € JIbXKA.

p|p]

_I_
F

F
T

2.2 Tabyunu Ha UCTUHHOCT HA CbCTaBHUTE CbhXKICHUS

Heka p, q u T ca mpocTn ChbKIEHUS, BCAKO OT KOUTO MOKe Ja e win |, uian F. Buggaxme Kak oT Tax
MOXKEM Jia oOpa3yBaMe CbCTaBHU ChKJIEHUA Upe3 JIOTMYeCcKn ¢bio3u. Ha cBoit pej, moJydenute
CbCTABHU CbXKJIEHUs MOYKE JIa Ce MOJI3BAaT 38 CbCTaBsIHE Ha OIE MO-TOJIEMU ChCTABHU ChKJICHUS, U
T. H. CbCTaBHUTE ChiKJICHHUS CHINO ca win 1, wian F, 1pyrn Bb3MOKHOCTH B KJIacHdecKaTa JIOTHKa,
HsMa. ToBa sICHO ce BUK/1a B TAOIUIUTE HA UCTUHHOCT Ha KOHIOHKITUSTA, JIU3IOHKIIASATA U JIPYTUTE
CbIO3U — B Hali-JIECHUTE KOJIOHU Bb3MOXKHUTE cTOWHOCTH ca | u F. BayKHOTO Mpu BCAKO CHCTABHO
CbZKJIEHTE €, KaK 3aBUCH HEroBaTa CTOWHOCT OT CTOWHOCTUTE HA YIACTBAIINATE MTPOCTH CbIKJICHUS.
3a Bcsika Bb3MOKHA, BaJIOAIUs HA IIPOCTUTE CbXKJEHUs, CTOWHOCTTA Ha ChCTAaBHOTO CbXKJIECHUE €
CTPOrO OIIpeJie/IeHa.

Ha pasriieiame cberasaoTo cbxkienue (pV q)/\(pVr). Ckobure ykazsar npuopumema: Ha Haii-
BICOKO HUBO TOBa ChXK/IEHIE € KOHIOHKITUS, KATO JIBETe ChCTABJISIBAIIN ChXKJICHUsI HE Ca MPOCTH,
a BCSIKO OT TsIX € JIM3IOHKITNS Ha MPOCTH ChiKIeHust. OUeBUIHO yIaCTBAIUTE TPOCTU CbIKJICHUST
ca 3, a He 4m 3a ma BuamMm Kak 3aBucu croitnocrTa Ha (p V q) /A (p V 1) or croiinoctutre Ha P, |
¥ T, IPaBUM TaOJIMIA HA HCTHHHOCT ¢ 23 = 8 pelia, OTroBapSIIU Ha OCEMTE Bb3MOYKHI BAJIIOAIMH.
Tabmuna (1] Ha ciieBanaTa crpanuia HOKa3Ba KpailHus pe3ysirar, KOWTo Hu HHTepecyBa — KOJIoHATa
Ha (pV q)/\(pV 1) e Hail-BgcHO (IecTaTa KOJOHA), & MEKJMHHATE PE3YJITATH (YeTBbPTA U TIeTa,
KOJIOHA) Ca 3 YJIECHEHWEe Ha THTATEJIsl.

B ciyuait, ue He e sicHO Kak e nocrpoena Tabsmma[I] cera e HanpasuM HEHHOTO TIOIbJIBAHE O/~
pPOOHO, CT'BIIKA I10 CThIIKA. Jla pedem, Ue cMe B caMOTO HAYAJIO U CMe TOIIbJIHIIN CAMO CTOMHOCTUTE
Ha BaJIIOAINNTE:

fAko usnoszBame TEPMHUHOJIOTUSATA Ha TEOPUATa Ha MHOYKECTBaTa, Ie KaxKeM, 9e MHOXKECTBOTO OT IIPOCTHUTE
C'bXKJIEHH-yIACTHAIA B KOHIOHKIUATA € 00edUHEeHUEmMO OT MHOXKECTBATA Ha IIPOCTUTE CbXKJIEHUs Ha, JIBETe JU3I0H-
KIIUN.



Bl [»Va[pVr [ GVaAGV]
FIF|F F F F
FIF|T F T F
FIT|F T F F
FIT|T T T T
T|F|F T T T
TIF|T T T T
T|IT|F T T T
T|IT|T T T T

Tabymma 1

|| m| | H| | M| 1|2

[pValpVr[(pVagAPPVT]

=TT | M || =

|| || | 7| T 1|3

[Ile momrbrarM KoJtonaTa, Mmapkupana ¢ pV q. CboodpazsBame, de Thit Kato pV ( He ChIbpxKa T,
MOKeM Jla UTHOpHpaMe (BpeMeHHO) KOJIOHaTa, MapKupaHa ¢ T. ToraBa riieiame BJISIBO CAMO KOJIO-
HHUTE, MapKUPAHU C P U ( U BCe €/IHO IOII'bJIBaMe Ta3W TaOJuIa:

[pV4]

P

= | T | H| H| ™| T||2

—| | || ™| T 7T 7

CrorytacHo TOBa, KOETO 3HAaCM 3a JUIIOHKINATA, KOJIOHATA Ha P V (J ce noIIr'bJIBa TaKa:

plafpVad]

—| | T | H| -] ™| ||

—| ||| T T M| M|
o | e | e e | B B
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Bpbimame ce KbM OpUTHHAJIHATA TAOIUIIA — Bede CMe IIOI'bJIHUIN KOJIoHaTa Ha P V (:

plalr[pValpVr[(pVaAPVT)]
FIF[F| F
FIF|T| F
FIT|F| T
FIT[T| T
TIF[F| T
TIF[T] T
TIT|F| T
TIT[T| T

AHaJIorn4Ho noIrbJaBaMe U KOJIOHATa Ha P Vr:

[r[pVa]pVr][(pVYAPVT)]

P

q|r
FIF
FIT
T[F
T[T
FIF
FIT
T[F

= ||| m| 7| ™7
| T [ e | [
o e e | T T i T

T|T

OcraBa ja momrbaHEM KojioHaTa, Mapkupana ¢ (p V' q) A (p V r). Tsit karo ToBa chKIeHUE
3aBHCH IIPSIKO CAMO OT KOJIOHUTe, MapKupaHu ¢ pV q u p V1, UITHOpUpaMe BpeMeHHO TPUTE KOJIOHN
BJIIBO W BCE €JTHO IOI'bJ/IBAME:

(pVa[pVr[pVaApVr)]

|| == =] =] | =
| = === | =

ITorrbiBaHeTO CTaBa CHIVIACHO IIpaBUJlaTa 3a KOHIOHKIIUATA:

pPVqlpVr[(pVgaApVT)]

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

OueBnHo, TOBa € pe3yaTarbT, mokasaH B Tabsuma (1] Ha npenuiHaTa CTpAHUIIA.
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2.3 Ilpuopureru Ha JIOTUYECKUTE CHIO3U

Ako TpsiOBa J1a 3ammireM MOAPOOHO CJIOXKEH M3Pa3 OT ChXKIUTE/HATa JOTUKa, TPIOBa J1a M3IO0JI3-
BaMe MHOI'O CKOOH, 3a Jla yYKayKeM HeJIBYCMECJIEHO KaKBO MMaMe MpeJBu . AKO HIMaMe MpaBUa
3a IIPUOPUTETH IIPH 3AIMCBAHETO U HE M3I0JI3BaMe CKOOM, n3pasuTe, KOUTa 3alliucBaMe, Omxa Omim
nBycmucyaeHu. [IpumepHo, mpu juica Ha IIpaBUja 3a MPUOPUTETH, U3Pa3bT

AR
O3Ha4YaBa TOYHO €JHO OT CJIeJHUTE ABE:
® JU3IOHKIINS BbPXY JBa 00€KTa, eIMHUAT OT KOUTO € HeralusaTa Ha P, a JAPYTUIT € q,
® Heralnud B'pry JANIIOHKIINATa Ha p 1 Ha q

fcHo e, 4e Te3m J1Be TPAKTOBKU Ca PA3/IMIHU.

[IIe ce yroBopum, de CIeHATE IPUOPUTETH Ha JIOTHIECKUTE ChIO3U € B Chja (B HAMAJISIBAI [10-
PSIBK):

1. orpunanue,

2. KOHIOHKITHS,

3. M3IOHKITN,

4. UMILTUKAIus,

5. OM-UMILIAKAIIKS.

Wwmaitkn tpeasu npuopurernte, n3pa3sr —p /\ q uma cvuchi vHa (—p) A g, a me na —(p /A q).
Coimo Taka,

PpPAqQVT—=pVTre T =D
ce gere

((((PAFQ)VT) = (pVD)) & (1) —=p)

2.4 EKXBUMBaJIGHTHOCT Ha CbCTaBHU Cb2KJ1eHUA

CberaBHO CbXKJEHME, UUITO CTOWHOCT € | 3a BCsKa Bajioalysd Ha MMPOCTUTE MY ChKIEHUs, Ce
Hapuda maemonozud. CbCTaBHO CbXKJIEHUE, YUATO CTOHHOCT e F 3a Beska Basoarus Ha MIPOCTUTE
MY ChbXKJIEHHsSI, ce Hapuda npomusopeyue. CbCTaBHO CbHXKICHUE, YUATO CTOHHOCT € T 3a IoHe
e/lHa BaJoanus u F 3a 1oHe e/iHa BaJroalus Ha MPOCTUTE My ChKJIEHUs, C€ HAPUIA YCAOGHOC.
JlecHO ce BMKJIa, Y€ CHCTABHO ChiKJICHHE € YCJOBHOCT TOTaBa M CAMO TOTaBa, KOTaTO HE € HUTO
TaBTOJIOTUsI, HUTO ITPOTUBOPEUNE.

EnemenTapen mpumep 3a TaBTOJIOTHA € PV P, eJleMeHTapeH IpuMep 3a IpoTuBopedne e p/\—p:

PIPIPV P | PATP
T|F T F
FI T T F
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plalrlanr]pVIgAT) |
FIF|F F F
FIF|T F F
FIT|F F F
FITI|T T T
T|IF|F F T
TIF|T F T
T|IT|F F T
TIT|T T T
Tabsmna 2

Slecno e, ye KoJloHATaA Ha BCAKA TABTOJIOIUS Ce ChCTOM CAMO OT |, Ha BCAKO IIPOTHUBOpPEUHE,
camo oT F, a Ko/loHaTa Ha BCSKa YCJIOBHOCT ChIbprKa MOHe egHo | u moHe egro F. CremoBaresno,
cbxaennero (pV q) A (p V1) e yeaosroer, kakto ce Bikaa or Tabmuua [I] na crp. [10]

Ha pasriename cbxkiaenunero p V (/A T) u HeroBara Tab/mIa HA KCTHHHOCT:

Cpasuere Ta6muua [I] ¢ Tabauna 2 3a seska amoanus, croitnocrra ma (pV q) A (pV 1) e
chinara kato croitnocrra Ha p V (q /A 1). Mame mpaBo Jia KazkeM, 9e BCBIIHOCT TOBA € €JHO U
CBINO ChXKACHNE, HAIIMCAHO 110 PA3/INIHE HAYNHH.

Onpenesienue 1. 3a scexu dee cocmashu cootcdenus S u t xazeame, we s u t ca eKBUBAJIEHTHH,
Mo2a6a U CAMO MO20a6a, KO2a4MO codcdenuemo s < t e masmonozun. Paxmesm, we s u t ca
EKBUBANEHMHU, Ce DEAEIHCU C S = tm U

3abenreocka: CumBoabT “=" HE € JIOTUYECKHM CbhIO3, taka 4de “s = t” He e ¢bCTaBHO
cbxKaeHUe Ha S u t.

[Tle mokaxkem, e (p — q) Ap=p/\q:
plalp—allp—oaAp[pAq]
F|F T F F
FIT T F F
TIF| F F F
T|T T T T

Heka e nagena nMmmmkarusaTa p — q. Konsepcnama umnauxayus € q — p. Kowmpanosumuena-
ma umnaukeyus e —q — —p. CaMmn 1okazkere, ye p — = —( — P, TOECT, BCAKA UMIIIUKAIA
€ eKBIBaJIeHTHA Ha CBOsATa KOHTPAIIO3UTUBHA NMILIHKanusd. [lopann ToBa, ako HCKaMe 1a JIOKazKeM
P — (, MOXKeM Ja JIoKazkeM —( — —P U CMe I'OTOBHU.

Ot apyra crpana, IMILUINKAIUs He € €KBUBAJIEHTHA Ha CBOSATA KOHBEPCHA MMIITHKAIIUS, IOPAIN
KOeTO, aKo JIOKazkeM (¢ — P, He JoKa3BaMe p — (. 3a Jia ce yOeJuTe B TOBA, CAaMU JIOKAKeTe,

e p — qFq—p.

Camu nokaxkere, 1e p — q = —p V (. To3u pe3yarar mo3BosgBa /1a 3aMeCTUM BCIKA NMILTAKAIIS,
6ns10 Ha IpocTH, OUJIO HA CHCTABHU ChrKIEHUS, C JIU3IOHKIINS OT HEralusaTa Ha I'bPBOTO ChXK/IEHIEe
U BTOPOTO ChIKJIEHUE.

“—2

"B HAKOM KHHUIT Ce M3M0JI3Ba CHMBOIBT “& HAMECTO
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Camn mokaxketre, qe p < q = (p — q) /A (q — p). Nmaiiku upeBu TO31 Pe3yJITaT, KOraTo
JOKa3BaMe TBbPACHUA OT THUIIA

A ToraBa 1 caMoO Torapa, Korato B
JeCTO U3BbpIIBaMe JI0Ka3aTeJCTBOTO Ha JIBa eTalla: I'bPBO J0Ka3BaMe UMILINKAIIAATA
Ot A ciensa B
7 TIOCJIe JTOKa3BaMe MMILINKAIIIATA,
Ot B ciemgsa A
Teopema 1. Heka p, q u T ca npoussosnu coocderus. Caednume exsuSaANEHMHOCTY CG 68 CUAA:

cBoiicTBa Ha KoHctauture: p AN T=p, pVF=p, pVT=T, pAF=F
cBoiicTBa Ha orpunanuero: p A—p=F pV-p=T.

AOeMIIOTeHTHOCT: pVPp=p, pAp=p.

3aKOH 3a JBOWHOTO oTpuilanue: —(—p) = p.

KoMmyTaTuBHOCT: pV q=qVp, pAq=q/p.

acormatuBHocT: (PV q)Vr=pV(qVr), {PAGQAT=pA(qAT).
mpuctpudbytuBHoct: pV (qAT) = (pV @A (pVT), pA(qVr)=(pAq)V(pAr).
zakonu Ha De Morgan: =(pV q)=—pA—q, —(p/Aq)=-pV—q.
norsbinane: pV (p/Aq)=p, pA(pVq) =p.

CBOICTBO HA MMILUIMKausaTa: p — q = —p V (.

CBOICTBO Ha Ou-mMmmuukamusaTa: p < q = (p — q) A (q — p). O

Besiko o Te3u cBoiicTBa MOzKe JIECHO J1a ce JOoKazKe upe3 TabJInIla Ha HCTUHHOCT. 3aKOHUTE Ha
De Morgan umar cjeinuTe 0OOIEHUS:

“(p1Vp2V...Vpu)
—“(p1 Ap2 Ao AP = P11 Vpa V..V ops

_‘p1/\_‘p2/\.../\_‘Pn

CobinecTByBa U JApyr HAYUH 32 JIOKAa3BaHE Ha eKBUBAJEHTOCTH — UPE3 €KBUBAJECHTHH IpPeobpasy-
Banust. Kato nmpumep 1e mokaxem, ge (p — q)V (q — 1) =T.

(CBOJICTBO HA UMILTHKAIASTA)

(p—aq)Vig—=r1)=
(—pVq)V(~qVr)= (aconmaTuBHOCT HA JUIOHKIUITA )

—pVqV—-qVr= (KOMyTaTUBHOCT Ha JU3FOHKIINSATA)
—qVqV-pVr= (acoruaruBHOCT HA JIUIOHKIAITA)
(—qV q)V(—pVr)= (cBoiicrBa Ha OTPHUIIAHUETO )
TV (=pVr)= (cBoiicTBa HA KOHCTAHTHUTE)

T

[Ipu jokazarTe/cTBO Ype3 eKBUBAJIEHTHU IPEoOPas3yBaHud Ha I'bPBUA PEJI IMHUIIEM €JIHO OT ChK/JIe-
—"

HusiTa, B ciaydas (p — q)V (q — 1) = T. Cieq ToBa nuieM 3HaKa 3a €KBUBAJIEHTHOCT “=" U cJ1e]
HEro B CKOOU OCHOBAHMETO, OPAIH KOETO TBLPAMM, Y€ HAIIMCAHOTO HA BTOPHS PeJl € €KBUBAICHTHO
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Ha HAIlMCAHOTO Ha IbPBUA PeJl. B cirydasi, O0CHOBAHUETO € Beve JI0Ka3aHaTa €eKBUBAJIEHTHOCT MEYK LY
s — t u —sVt 3a npousBosian cbxKjieHns S U t. C 4epBeHO ca HAIMCAHN Te3U C'bXK/ICHUS HA IbPBUS
peJl, KOUTO OMBAT 3aMEHEHH C €KBUBAJICHTU CbXKJCHUS IIPU IIPEX0Jia OT IMbPBU KbM BTOpHU pej.
Taka HATATbBK, JI0 MOCJIETHIS PeJI, KONTO ChIbprKa OyKBaJIHO TOBA, HA KOETO HCKAMe J1a TOKAXKEM,
e IMbPBOHAYAIHOTO ChXKJEHNE € eKBUBAJEHTHO, & UMEHHO | .

Mozkexme ja mokaxkem (p — q)V (q — 1) = T u upes tabiuna ¢ 8 pega. Tpymano e na ce kaxe
KOl HAUMH 3a J0Ka3BaHe € I0-MKOHOMUYEH B cJIydas: JaJu ¢ Ipeobpasysanus, uau ¢ Tabiauma. Ho
JIa CH IPeACTaBUM, Y€ TPAOBa Ja JOKAXKEM CJICIHATA €KBUBAJICHTHOCT:

P=aVig=rV(r=s)et—-—u)=T

Tyx umame 6 mpocTH CbhXKJjeHusl. AKO 3all09HeM Jia JoKas3BaMe ¢ TabJ/Iuia Ha pbKa, Td IIe UMa
2° = 64 pena U NOIbJIBAHETO I 61 6UIO0 GABHO, IOCAJIHO W MOXKE OH T'DEIIHO, 3aIl0TO KOJIKOTO
I1oBe4ve KJIETKHU 3a IIOII'bJIBaHE€ HNMa, TOJIKOBaA IIO-BEPOATHO € YOBEK Jla C6'pra, HAKDBJEC. OT ApyTra
cTpaHa, ako 3abeJIeXKnM, e U3pas3br BJsABO Ha “=" e or Buja (3a HAKAKBO A):

p=qVig—r) VoA

Vv
CbIVIACHO IIPEIHOTO I-BO, TOBa € €KBUBAJIEHTHO Ha T

MOZKeM JIa TO IpeoOpa3yBaMe B €eKBUBAJIEHTHHS My
TVA

MOXKEM BeJIHara Jia TBbP/IUM, Y€ U3pa3bT € eKBUBAJEHTEH Ha | TOpaJid CBOWCTBAaTA HA KOHCTAH-
tuTe. ToBa JI0Ka3aTe/ICTBO Upe3 Mpeodpa3yBaHus € CbC CUTYPHOCT TO-KPATKO U MKOHOMHUYHO OT
€BEHTYAJIHO JIOKA3aTeJICTBO Upe3 TabJIHIIA.

Busgxme e1HO IpeIMMCTBO Ha METO/Ia ¢ TIpeoOpa3yBaHUATa: TOIH MOXKE JIa € MHOT'O 10-e(hUKaceH
or TabandHus MeTod. Ho Tabimanuar MeToa uMa Ha CBOM pell eIHO IPEIUMCTBO — TOU He U3UC-
KBa jioceTiuBocT. Toit e aszopummuyer, KOeTo o3HadaBa, de JIECHO MOXKe Jia Ce UMILIEMEHTHUPA C
KOMIIIOT'bPHA IIporpaMa. 3a pas3/jinKa OT Hero, MeTOIbT C IIPeodpa3yBaHuATa MOXKE Ja UCKA JT0CET-
JIMBOCT — B JIaJIeHa CUTYallsd, €JIHO IIpeodpa3yBaHue MOXKe Jla BOJM K'bM YCIEIIHO JI0Ka3aTe/ICTBO,
a JIpyro npeobpasyBaHue jia € OE3CMUCICHO YCUJIne, BOJIEIIO JIOHUKbIe. KaTo npumep 1me jgajiem
JIBa OITMTA 3a JO0Ka3aTeJCTBO Ha 3aKOHA 3a MOIIbINaHeTo dpe3 npeobpazyBanus. [IbpBuar onut e
HeyCIIeIlleH, TO BoJu 70 “BbpTeHe B KpbI™. Bropusr e ycrere.

[IbpBu omwut:

pV(pAq)= (mucrpubyruBHOCT)
PVPIA(pVq)= (amemmorentHocr)
pA(pVq)= (mucrpubyrusaocr)
(PApP)V(p/Aq)= (umemmorenTHOCT)

P V ('p /\ q) HHUIIIO HE CME€ ITOCTUI'HaJIN, IIOJIYyIUXME TOBa, OT KOETO 3all0O9YHaXxXMe

Bropu onur:

PV (p/Aq)= (cbrmacHo cB-BaTa Ha KOHCTAHTHTE)

(PAT)V(p/AQq)= (cbraacHo aucTpubyTHBH. HA KOHIOHK. CIPSIMO JTH3IOHK. )
PN\ (TVq

)= (cbryiacHo cB-BaTa Ha KOHCTAHTHUTE)
p/AT= (cbriacHo CB-BaTa Ha KOHCTAHTHUTE)

p ycuex!
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Kax j5a ce gocetn 4oBek Jia 3amovHe, 3aMeHSKNA P ¢ eKBUBaJeHTHOTO My P V T7 3a chkajenue,
pernenta 3a obmmd ciaydait aama. JlokazarejacTsara upe3 mpeodpasyBaHus U3UCKBAT JI00pa UHTY-
120807828

2.5 WN3Boa B chbXKJAUTEJIHATA JIOTUKA

Omnpenenenne 2. Hexa p u q ca npoudsosnu coocdenua. Kassame, we q ciejiBa JIOTUHECKH OT P,
axo p — q e masmono2ud. Paxmesm, we q caedsa ao2uvecku om p, beseocum maxa: p qr_f-]. U

3abeneorcka: CumBorsT “H’ HE € JIOTUYECKU CbIO3, Taka de “p - " He e ChbCTaBHO CbXK/ICHIE
Ha P # (.

B Omupenenenne 2 cbkaernero p e npousBosHO. B MaTemaTnkaTa OOMKHOBEHO (KOraTO IPABUM
U3BOJI) ChXKJEHUETO, 0Mm Koemo W3Bexkjame, e KOHIOHKIms. [Tpumepro, teopemara Ha Rolle B
aHaJIM3a TJIACH:

Axo

1. f e pearra pynxyus u
2. f e nenpexscrama espry 3ameopenus unmepsas [a,b] u
3. f e dugepenyupyema espry omeopenus unmepsan (a,b) u
4. f(a) = 1f(b),
Mo CBUWECMBYEA HUCAO C 68 omeoperus unmepsan (a,b), marosa we f'(c) = 0.

BaToBa cjIeIBAIIOTO ONpejiesIeHre TPeTUpa NMEHHO CJIydasi, B KONTO aHTeIeJeHTbT € KOHIOHKIINS.

Onpenesienue 3. I/ISBO,BEI 8 CBHCOUMEAHAMA N02UKA € NOCAeJOBAMEAHOCT, OM CBIHCIEHUA P, P2,

-, Py q 3a naxoe n > 1. Cooicdernuama p1, Pz, - - -, Pn Ca NPEANOCTABKHU, a ( e ciaepctsud]. Hs-
600sm da e BAJIUJIEH 03HAYABA, e CAeJCMBUEMO € BAPHO MO2ABaA, K02aMO SCUMKY NPEINOCABKY
ca BEPHU. ]

3abenesicka: AKO TIoHe eJHA TIPEIIOCTaBKa Pi € JibkKa, TO P1 /A P2 /\.../\ Py € J'bXKa U Torasa
(p1 Ap2/A ... Apn) — ( € UCTHHA HE3ABUCHMO OT UCTHUHHOCTTA HA (|, CJCIOBATEJHO HU3BOIBT
BUHAI'H € BAJIUJIEH IIPU HAJIMYne Ha [OHE eJHa IIPeIIocTaBKa—JrbKa. OT Jpyra crpana, ako BCHIKN
IPE/IIIOCTABKU Ca MCTUHA, TO ( TPpsAOBa Ja € WCTUHA, 3a jJa uMame BajmieH u3Boj. CbriacHo
Ta6JII/H_[aTa Ha MCTUMHHOCT Ha HUMIIJIMKallWudTa, M3BOADLT € BaJIMIACH TOr'aBa M CaMO TOr'aBa, KOraTo
MIIINKaIIIATa

(P ApP2/A...ApPn) — ¢
€ TaBTOJIOTUA. C'I)I‘J'I&CHO OnpeﬂeﬂeHHe , CIIOMEHaTHud U3BOJA MOZKEM Jla 3alliuiieM KaTOo

(P AP2A...ApPa) F g

[IpureTo e M3BOIBT Jla ce 3allicBa Taka: IMPEIIOCTaBKUTE Ce U3PEKIAT €/IHa HAJI APyTa, MO/ TAX
Ce 3aIuCBa XOPU30HTAJIHA YePTa, [0/ Hesl Ce 3aIUCBa CJIEJCTBUETO, IIPEJIX0XKIAH0 OT CUMBOJIA .7,
KofiTo ce 1ere “nopajiu ToBa’. Brxkre ciienanius npumep. la pasriiegame nsBoja 0T HAYATIOTO
Ha JIEKIASTA:

B maxom KHWTH ce M3MOJI3Ba CUMBOIDLT “=" HaMecTo “H.
tHa anrmmiicku e inference.
SHa amrmimiicKu ChbOTBETHHTE TEPMUIH ca premises u conclusion.
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Axko Banmu bk, VIBaH HOCH YaIb].
Bamm abaxa.
Cnenosaresnno, Ban HOCH YaTh.

DopmaJTHO TIIe TO 3alUIIEeM TaKa:
P—4q

P
g

Tosu m3B0O/T € BAJINIEH — JIECHO MOYKEM J1a [IOKazKeM ¢ TadJuia, 1e (p — q)/\p — ( e TaBTOJIOrust:

(plalp—=a]llp—=dAp|(p=agAp—4q]
FIF| T F T
FIT T F T
TIF| F F T
TIT T T T

CbIIo TOJIKOBA JIECHO MOXKEM Jia IOKarKeM ¢ TabJInIa, de CAeJHUAT U3BOJ He € BaJIMIeH:

P—Aq
q
P

Ero xak nsriexxga tabauuara:

(plalp—=a[lp=adAq[(pP=aAq—p]
FIF] T F T
FIT | T T F
TIF| F F T
TIT T T T

3a 10-CJI0KHI U3BOIM TaOJIMYHUST METO/I He € IIPUTOJIEH, 110 CHIUTe IPUINHI, KOUTO BeUe CII0-
MeHaxXMe IIPHU JI0Ka3aTe/ICTBaTa 38 eKBUBAJIEHTHOCT: Tab/IuIIaTa CTaBa IpeKaJIeHo rojisgMa. ¥ a100HO
e Jla ce TOJI3BAT CJICTHUTE MpaBUia 3a U3BOJ B ChXKJIUTEIHATA JIOTUKA. BCAKO OT Te3W IpaBuiia
MOXKe J1a ObJe gokaszaHo upes Tabsmia. C TsIXHA ITOMOIN M ¢ U3BECTHA 1034 JTOCETIUBOCT MOKEM,
3allOYBafiKi OT JIaJICHU MTPEJIIIOCTABKI, 8 U3BEJAEM CJIEICTBUETO.

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

IIpaBuso modus tolens: ~q A (p — q) F —p

IIpaBusio xunorernven cuiiorn3dbvm: (p — q)/A\(q—1)F (p — 1)
IIpaBujio AM3IOHKTUBEH CUJIOTU3bM: ((p Vq) A ﬁp) Fq
IIpaBusio 3a KOHIOHKIMATA P, - p /\ qm

IIpaBuso 3a ompoctsaBane: p/\qF p

M nesita e, ue ako HE3ABUCHUMO H3BEIEM OT €IHH U CHIIH IPEIIOCTABKA I P, 4 (, AMaMe IIPaBO Ja TBbPIUM,
e KOHIOHKIIATA P /\ € HCTUHA U MOXKEM Ja s U3I0JI3BaMe.
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ITpaBuiio 3a JOKa3aTeJICTBO 4pe3 CJIydau: ((p = 1)\ (q— T)) H ((p Vq) — r)
ITpaBuiio 3a KOHCTPYKTUBHATA JAUJeMa: ((p - AT —=s)AN(pV T)) F(qVs)
ITpaBuiio 3a JAecTpyKTUBHATA JUAJIEMA: ((p = )N\ (r—=s)A(—qV ﬁs)) F(=pV-r)

ITpaBuiio 3a pesoaronusTa: ((p Vq)A\(—pV r)) F(qVr)

HomlepTaBaMe, g€ IIpaBuJiaTa 3a U3BOJ Ca HeH_IO paB.TII/ILIHO OT €eKBUBaJICHTHOCTUTE (BI/I}K
CTP. . EKBI/IBaJIeHTOCTI/ITe MOKe Ja Ce€ II0JI3BaT IIPpU U3BOA — MMaMe€ IIpaBO Ja 3aMEHUM HU3pa3 C
JIpYT, eKBUBaJIeHTeH Ha Hero. Ho mpaBmiara 3a n3BOJ He MOKE Jia e MOJI3BAT MIPH JIOKA3aTeICTBA
Ha exkBuBaJsieHTHOCT. [IpuMepno, 3abesexxkere mpu npasmioTo modus ponens, e CbxXKJIEHHETO P /\
(p — q) HE € eKBUBAJICHTHO CbXK/I€HUE Ha (.

[Ile magem npumep 3a MpaBeHe Ha U3BOJ, Upe3 MIPABUIATA 33 U3BOJL: I MOKAXKEM, e OT IPe/I-
mocraBkuTe Juana xapa cku usu He 8aau chse U 2Kueko uepae pymbos usu 6aAU CHAZ CIETBA
jornvecku, 1ue JJuana xapa cxu uau AKueko uepae pymobos. Heka p, q u v ca ciaegauTe eieMeH-
TapHU CbKICHUS:

p: wnana xkapa cku

q: Bamum caar

r: 2Kusko urpae dyrdo.1

TpsibBa ja ToKaxKeM, de U3BOAbT

pV—q
TV q
LpVT

€ BaJIM/ICH. Ho ToBa e JAUPEKTHO ITPUJIO2KEHUE Ha ITPABUJIOTO 3a PE30JII0IUA BbPXY IIPEAIIOCTaBKUTE.
3aKmoanaMe, 4ye U3BOADbLT € BaJIMICH.

3 IlpeanukarHa Jjoruka

3.1 EagHoMecTHH IIpeanKaTu

Onpenesienue 4. Ejxnovecten npeankar e csotcderue, 8 K0emo uma “npazdno macmo’, 8 Koemo
NPA3HO MACMO Ce CAa2aG 00eKM 0M HAKAKEA npedeapumento 3adaderna 00AaCM, HAPELeHa JTOMENH.
3a ecexu obexm om dometina, npeduKamsm € UAU UCTNUHG, UAU ABHCA. g

Karo npumep, HeKa JOMEHHDBT ce CbCTOM OT ILIOJOBETE
sA0bJIKa, OaHaH, TOPTOKAJ, aBOKaJIO, sIroj1a

Hexka sitObyikaTa m aBOKaJIOTO ca 3ejIeHd, DAHAHDBT € »K'bJIT, IOPTOKAIBT € OPaHKeB, a srojara €
JepBeHa. /la pasriesamMe CbxKJIeHUATA:

1. d6bakara e yepBeHa.
2. Bananbr e yeppeH.

3. IloprokanbT € uepBeH.
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4. ABOKaJ0TO € YepBeHo.
5. dAromara e gyepBeHa.

CobriacHo JOIIYCKaHUATa, II'bPBUTE YE€THUPU CH2KIACHUA Ca JI'bXKa, a IIOCJIEJHOTO € NCTUHA.

Cera J1a ¢l IpeICTaBUM, Y€ OT BCAKO OT TE3W CHXKICHMS CMe MaxXHaJIH MMETO Ha IIIO[a U CMe TO
saMenn ¢ Maororoune “. .. ", U B merTe ciydasf] momydasane

... € YepBeH. (1)

Tosa e ejtHOMECTEH IIpeIMKAT, YUATO JOMeiH ca eTTe u30poeHu 11o0/1a. [Ipa3znoro MsacTo, 3a KoeTo
ce rosopu B Onpegesenne [4] e Muororounero. Ha MACTOTO Ha MHOTOTOYHETO MOYKEM Jla CaraMe
Me Ha IJIOJ U 3a BCSIKO MMe Ha ILIOJ, TBbPIEHUETO € WU UCTUHA, UJIN JIbXKA.

Hymara “mpenukar’ ujasa OT JATUHCKOTO praedicatum, KOETO O3HATABA MOBA, KOEMO MOHCEM 0a
Kaotcem 3a (nodaoea ma uspeveruemo). a pasriename mpoctoro uspedenne “CbHIETO OCBETSIBA
cragra’. [lomorsT e “cabHIleTo”, a “‘ocBeTsiBa cTadTa’ MOACHSIBA IIOIJIOTa. ‘OCBETsIBa cTadTa’ HeIIO,
KOETO MOXKeM Ja KaxkeM 3a mozgjora. C apyrum maymu, “ocBersiBa crasgra’ € Npeamkar. AKO To
3aIlMIIeM C MHOIOTOYME ... OCBETsIBa CTasiTa’, IPOCTO aKIEHTHPaMe BbPXY MSICTOTO, Ha KOETO
TpsAOBa Ja ce HaMHUPa TOJJIOTA.

Hamecto na ciarame TOYKM WM MOgMepTaBKa Ha MPA3HOTO MSICTO B ChXKJIEHHETO, yIOOHO €
Jla, U3MOJI3BaMe MPOMEHJINBa, MpUMepHO X. ToraBa mpejaukarbT craBa “Xx e deppeH(a)”, K'bJIeTo X
B3eMa CTOMHOCTH OT yKasaHaTa obsact. Jla Genexxkum to3u npeaukar ¢ “P(x)”. Ilpu Texynmre
JIOITyCKaHUSI,

e P(aroma) =T,
e P(ab6baka) = F, P(6anan) = F, P(nmoprokas) = F, P(aBokamo) = F.

[ToruepraBame, de npeaukarsT P(x) cam 1Mo cebe cu HE € HUTO MCTUHA, HUTO JI'bXKa — 32 Jia
ce ybeJ UM B TOBa, Jla pasriepaMe ‘e yeppeH’ u “ocBersBa crasita’. Huro egna ot Te3u dppasu cama
1o cebe Cu He e HUTO NCTUHA, HUTO JIbXKa. VlcTnHa mim Jrbka ce TorydaBa caMo CJie] 3aMecTBaHe
Ha X ¢ HAKOH 00EKT OT 0bJIacTTa.

Ocoben nHTEpEC MpeICTaB/IsIBaT JIBa CIydas Ha TaKOBa 3aMeCTBAHE:

e KOraTo MMa IIOHE e€IMH ODEKT, 3a KONTO IpeJukarsbT e ncruHa. Tosa Gegexkum ¢ IxP(x).
® KOraTo 3a BCEKU ODCKT IPeIMKaThT € ucTuHa. Tosa Gemexxkum ¢ VxP(x).

Cumsosture “3” u “V” ce Hapuyar keanmopu. 3 € ex3ucmenyuastuam xeanwmop, a Vv e ynusepcan-
HuAM xKeanmop. Ako obekTuTe 0T 00OJACTTA ca KpaeH OpOil, Ja pedeMm dj, dy, ..., O, TO

e IxP(x) uma cmucws na P(a;) V P(a;) V...V P(a,), a
e VxP(x) uma cmucns Ha P(ar;) AP(az) A... AP(an).

Bmxkame, 4e eK3UCTEHIMTHUAT KBAHTOP € CBbP3aH C JIU3IOHKITNATA, & YHUBEPCAJTHUAT, C KOHIOHK-
USTA.

[Ile mrrocTpupaMe 1mmossaTa OT U3IIOA3BAHETO Ha IpeauKaTu ¢ KBaHTtopu. Jla pasriemame cieaHust
TPUBHUAJIEH U3BOI:

tPorbr HA jymara HsMa 3HaUeHHe, TaKa 4e “...e depBeH” ce CUMTa 33 CHIIOTO KATo “...e uepBeHa’.
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Besika puba xkuBee BbB Bosata. [IberbpBara e pubda. CrieoBaTe/THO, MLCTHPBATA K-
Bee BbB BOJIATA.

Ot Hait-ob1u chbobparkeHus e siCHO, e U3BObT e BasmieH. Ho ako ce onurame na dhopmaauzupane
HEIATa ChC ChXKIUTETHA JOTMKa (KaTO B IIPEIHATE CEeKINN), HAMa KaK Jia MOKayKeM BaJIiHOCTTA,
Ha n3Bojia. Heka 3amMecTuM mbpBOTO U3pEUEHUE C P, BTOPOTO, C (, U TPETOTO, C T. 3a JIa IIOKaXKEM,
e U3BOJLT € BaJsIuJieH, TpsibBa jia nokazkeM p/\q - T, KoeTo He e BajueH u3Boj. BasmHocrTa Ha
U3BOJIa Ce BUXKJIa, KOTATO Ce BIJIe/IaMe B CTPYKTypaTa Ha M3PEUEHUTa, a He T pa3ryiekIaMe KaTo
aToMapHU CbXKJeHns 6e3 crpykrypa. [I'bpBoTo n3peuenne ka3pa, de 3a BCAKO HEmo (OT HIKAKBA
obJ1acT, IIPUMEPHO KUBOTHH), aKO TOBa Hello e puba, To TO KuBee BbB Bojara. Heka P(x) e
npeauKaThT ‘X e puba’; a Q(x) e mpeaukaThT “X KuBee BbB Bojara’. ToraBa rbpBOTO U3pevUeHME
ce popmaIn3nupa TaKa:

Vx(P(x) — Q(x))
Heka t o3nagasa mnerbpsa. Broporo uspeuenne e P(t). Karo 1o, u3soansr e

Vx(P(x) — Q(x])
P(t)

. Q(t)

Toszu U3BO/1 € BaJIMJICH. 3Sa Ch2xKaJleHrue, B TO3U KypC HdAMaMe BpeMe 3a Uu3ydaBaHe Ha IIpaBUJIaTa
3a U3BO/ B IIp€AUKaTHa JIOKHUT'a 1 HAMa Ja IIOKazKEM (bOpMaJIHO, e € BaJIMJICH.

Koraro e n3zno/sBan KBaHTOp BbPXY HIKaKBa IIPOMEH/INBA, Ka3BaMe, Je Ts € cesp3ana. IIpumepHo,
B u3pasa “VxP(x)”, npoMmenymBara X € cBbp3aHa. AKO J1ajeHa IIPOMEH/INBaA He € CBbp3aHa, Ka3BaMe,
e T e c8obodna. IIpeaukar, B KOMTO BCUYKN IIPOMEH/INBY Ca CBbP3aHU, € ChKJICHUe: N3PedeHne,
KOE€TO € MJIn UCTHUHa, WJIIN JI'bXKa. I/I3p331/1 OT IIpeauKaTHaTa JIOTUKa ChC CBO60,HHI/I IIPOMEHJINBU HE
ca HUTO MCTHHA, HUTO JIbXKa. Jla moBTOpUM: M3pa3 OT IpeauKaTHaTa JIOTHKa, B KOHTO MMa IOHE
eJlHa CBODOHA IMPOMEH/INBA, HE € HAUTO MCTUHA, HUTO JI'bXKa, U3IO0/3BAHETO Ha TaK'bB H3Pa3
Ha MSICTO, K'bJIETO C€ OYaKBa JIOTMIECKHU 1/13pazﬁ|, € CHHTaKTUYIHO HEITPABUJIHO.

HpI/IeMaMe, 9e KOraTo 3alluCBaMe€ H3pasu C KBaHTOPU, KBAHTOPUTE HMAT IIO-BHCOK IIPHUOPUTET,
TOECT CBbP3BaT IIO-CUJIHO, OT JIOTUYICCKUTE CBHIO3U. C.HG,ZLOB&TG.HHO, B U3pa3a

VxP(x) — Q(x)

JefiCTBTHETO Ha KBaHTOpa He ce mpoctupa Bbpxy Q(x) m x e cBobosgra mpomenamBa B Q(x).
CuleioBaTeIHo, IMOCACIHAAT U3pa3 He MOXKE Ja UMa CTOMHOCT MCTHHA WM JIbXKa. 3abesierkere
pasnukara ¢ u3pasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cief VX yKa3Bar, de JIefcTBHETO
Ha KBaHTOpa ce mnpoctupa Bbpxy P(x) — Q(x), a e camo Bbpxy P(x). C men mo-rossma sicHoTa
11e TOBTOPUM IIOCJIEIHUTE ChOPAKEHUA:

v (P(x) = Q(x))
obxBaT Ha ,Hel‘;IC;lgI/Ie Ha KBaHTOpa

Vx P(x) — Q(x)
——

o6xBaT Ha JEeWCTBHE Ha KBAHTOPA

t Tormaecku n3pas e u3pas, Koifro uMma croiimoct wim VICTUHA, mmm JIbIKA.
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Koraro jomeitnbT Ha JaJieH IpeuKaT He € siCeH, MOXKe J1a T'O YKaXKeM 110 HIKOW OT CJIeJIHUTE HAuN-
uu. [Ipumepro, Heka P(x) e mpenukar Bbpxy uncia. Heka nmame mpeBuL JOMEHH-eCTECTBEHUTE
qncaa. 3a Jia yKaykeM, de JOMEeHHBT € MMEHHO MHOXKEeCTBOTO Ha €CTeCTBEHUTE JHC/ia, MOXKE J1a
HAITAIIIEM

Vxxen P(%)
win

Vx,x € N: P(x)
win

vx,x € N(P(x)).

[Tomueprasame, de 3amucht “VxP(x)”, Toect 6€3 u3puyuHO yKazBaHe Ha JOMeiiHa, € JOIyCTUM CaMO
B caydail, de JoMeilHbT ce mnoapasdmpa. Karo mpumep 3a ToBa, B peasHUsl aHAIU3 10 IPABUIIO
JIOMETHBT € MHOXKECTBOTO OT PEAIHUTE IUC/a, KOeTo ce bemexxu ¢ R, 3aToBa B peaHust aHAJINAS €
HAITHJIHO JIOIYCTUMO JIa Ce MUIIAT W3pa3yu ¢ KBAHTOPH, B KOUTO HE ce yKa3Ba JOMEHHBT — TOi 10
noapasoupane e R.

VHUBEpCATHIAT KBAHTOD € CBbP3aH II0 €CTeCTBEHO HAYMH ChC CbI03a KOHIOHKIUS W aHAJOIMIHO
eK3UCTEHIUATHIAT KBAHTOD € CBbP3aH CbC Cblo3a JM3I0HKIuA. [Ipumepno, Heka HOMEHHDLT Ha
npeaukara P(x) e Kkpaen u e ngkakso Muoxkecrso A = {aj, az, ..., ay}. Torasa VxP(x) e c¢buoro
KaTo

P(Cl]) AN P(az) VANRAN P(an)
u IxP(x) e ¢bmoro Karo

P(a;) VP(ay) V...VP(a,).

Orpurianust Ha U3pasu ¢ €IHOMECTHH IPEINKATH C€ U3BbPIIBAT 10 CJIEIHUAST HAYUH: OTPUIIAHIETO
[IPEBPbINA YHUBEPCATHUSI KBAHTOP B €K3UCTEHIHAIEH U OOPATHOTO.
—VxP(x) = Ix—P(x) (2)
—3IxP(x) = Vx—P(x) (3)
“=VYxP(x)” ce gyere, “He e BAPHO, e 3a BCAKO X OT JaJeHUs JIOMeNH e usirbinero P(x)”. “Ix—P(x)”
ce 4Jere, “CHINECTBYBa X OT JAJeHMd JOMEHH, 3a KOiTo e usmbianeno —P(x)”. “—=3IxP(x)” ce uere,
“He e BAPHO, Y€ CBIIECTBYBa X OT JaJeHUs JOMEiH, 3a KoeTo e m3mbjianeno P(x)”. “Vx—P(x)” ce
Jere, “3a BCIKO X OT JaJIeHus JOMeiiH e usibaeno —P(x)”.
[ITe obocHoBEM HE MHOTO (HOPMAJTHO . 3a s1a ce ybeauM, de jaBaTa M3pasa ca eKBUBAJEHTHU,
MOXKEM Jla pasrjesiaMe ciaydail, B KOUTO JOMEHHDbT € KpaeH, Ja pedeM JIOMedHbT € ap, dp, ...,

a,, 1 jga cwobpasuMm, de “VxP(x)” e kparbk 3amuc ma “P(a;) A P(az) /... A P(a,)”. Cbriacuo
obobtenuTe 3akonn Ha De Morgan,

=(P(a;) AP(az) A...AP(an)) = —P(ay) V—=P(az) V...V —P(a,)
Ha cBoit pe,

—P(a;) V—P(az) V...V —P(a,) = Ix—P(x)
O6ocuoBkara Ha (3) e aHajOrMyIHA.

la pasriiejiaMe YeTUpUTE TBHPICHUS:
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o Vx(P(x) A Q(x)) = ¥x(P(x)) AVx(Q(x))
o Vx(P(x) V Q(x)) = ¥x(P(x)) V Vx(Q(x))
o Ix(P(x) A Q(x)) = Ix(P(x)) A Ix(Q(x))
e x(P(x) V Q(x)) = Ix(P(x)) V Ix(Q(x))

Kbero P(x) n Q(x) ca mpou3BoJIHE €JHOMECTHU MPEIUKATH W MPOMEH/IMBATA X BHHAIH [IPHEMA
CTOMHOCTH OT €IuH W CbInu jgoMmeiin. Kom or Te3m TBBbpjeHus ca BepHu u kou, He? IIbpBOTO
TBBP/IEHNE € BAPHO. 3a Jla ce yOeIuM B TOBa, Ja pasrjejgaMe ciydas, KOraTo JOMeHHDBT € KPAeH,
Jla pedeM dj, dy, ..., A,. loraBa m3pasbT OTJISIBO €

(Pla1) A Q(ar)) A (P(az) A Qlaz)) A... A (Plan) AQlan))
HOp&,ZLI/I aCOIIMaTUBHOCTTA U KOMyTaTHBHOCTTa Ha KOHIOHKIHUATA, TOU € eKBUBaJIEHTEH Ha
(P(a) AP(a) A AP(an)) A (Qlar) A Qlax) A... AQ(an))

Broporo tBbpaenne e HeBsipuo. Hampumep, meka P(x) m Q(x) ca mpejukaTé ¢ eIuH U CbIIN
JIOMEHH—MHOTObI'bJIHAIATE OT reoMeTpusaTa—kaTo P(x) e “x uma geren 6poii crpann”, a Q(x) e
“x nma Heveren 6poit crpann’”. OueBnaao VX (P(Xx)V Q(x)) e mcruna, moHeke BCEKM MHOTObI'bJTHIK
nMa dereH uian HedereH Opoit crpanu. Obade Vx(P(x)) V Vx(Q(x)) e e Bapro. 3a na ce yoeanm
B TOBA, Jia pasrjejaMe MOOTIE/HO JBETe ChKIEHUsI-YIACTHUIU B JINBIOHKIIATA:

e Vx(P(x)) He e BApHO, IOHEKE HE BCEKH MHOTOBLI'BJIHUK MMa YeTeH OpOil CTpaHu.
e Vx(Q(x)) He e BApHO, MOHE)KE HE BCEKH MHOTOBI'bJIHUK UMa HeYeTeH Opoif cTpaHu.

[IoMm BeTe CbXKIeHUsT B AU3IOHKIMATA Ca JIbXKa, TUOHKIUATA € JTbKa. C aHAJOIHIHA ChoOpa-
JKeHHs ce BIIKJIa, Ue TPeTOTO TBbpJeHHe He e BAPHO, a 4eTBbpPToTO e BsipHo. CremoBaresiHo, B
HJKAKbB CMUCDHJI YHUBEPCAJTHUAT KBAHTOP UMa JUCTPUOYTUBHO CBOMCTBO CIIPsIMO KOHIOHKIIUSATA,
a €K3UCTEHITNAJTHUAT, CIIPIMO JTUSIOHKITAATA.

BazxkHo yMenue e 3aImcBaHeTo Ha U3pa3u OT €CTECTBEHUS €3UK Ha €3UKa Ha IpeIMKaTHATa JJOTUKA.
la pasriemame nmpumep. lajiern ca ciieTHUTE U3PEUEHUS:

A : JIbBOBeTe ca cBHUpeIH.
B : Haxkoun srbBoBe He nngar Kade.
C : Haxon cBupenu ch3gaHust He IUAT Kade.

a ru upesejiem Ha e3uka Ha npeaukarHara Jjoruka. Heka npemukarure P(x), Q(x) u R(x) ca,
KaKTO CJIeJIBa:

e P(x): x e IbB.
e Q(x): x nue kade.
e R(x): x e cuperr.

Yienysanata popMma JbBOBETE B m3pedeHne A nma cMuCh/I Ha “Bcudku jbBoBe . Torasa nspede-
HUSITa Ce MPEeBeXKIaT TaKa

A Vx(P(x) — R(x)).
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B : Ix(P(x) A—=Q(x)).
C : Ix(R(x) A—Q(x)).

Babenexkere, e 6u Omiro rpemika jga 3amumem B karo Ix(P(x) — —Q(x)) mopamn ciemgnara
npuania. Hukbiie He e Ka3aHo KaKbB € JIOMeHHBT (OYeBUIHO B OOIUsI CIydail € MHOXKECTBO OT
Cb3JaHusl, KOUTO MOXKE Ja ca WM Ja He ca JIbBOBe, Ja NUAT WIN Ja He IuaT Kade u ga ca
CBUDEIN WJIN Jia He ca CBUpeIn). AKO JIOMEHHBT ce CbCTOU CaMO OT JIbBOBE, HANCTUHA U3PA3UTE
Ix(P(x) A=Q(x)) u Ix(P(x) — —Q(x)) kazsar exno u cbimo. Obade, aKO JOMEHHDBT CbhIbpKA
HOHe eJIMH 00eKT, KOiTo He e ybB, To ToraBa Ix(P(x) — —Q(x)) e 3aAbIKUTETHO MCTHHA,
mokaro Ix(P(x) A—Q(x)), re. Ba ma cbobpas3uM 3aI1o e Taka, Ja CH IMPUIOMHIM, € NMILTAKAIHS,
YUATO aHTENENeHT € JI'bXKa, BUHAI'M € WCTUHA, He3aBUCHMO OT KOHCEKBEHTa. Taka 4e, ako MMa
noHe eJuH 06eKT t, Koitto He e yibB, To P(t) e abxka u P(t) — Q(t) e mcruna, ciegoBaresHo
Ix(P(x) — —Q(x)) e ucruna.

3.2 MHoromMmecTHu NpeauKaTh

IpemKaTHTe MOTAT JIa MMa HOBede oT eaud]| mpasnm MecTa 3a momrbisane. Mnade Kazano, 1a ca
JIBYMECTHH, TpuMecTHu u T. H. Jla ce BbpHeM Ha npumepa ¢ mwiogosere. Heka B npenukar (1)) ma
crp. [I9 3amecTum ¢ MHOrOTOUME 1 JymMara “dgepsen”. ITosyuaBame

cee € (4)

Ha mscroTo Ha BTOPOTO MHOTOTOYME MOXKEM Jia cjiaraMe nmve Ha 1B4AT. [lo To3m maummn, 3amect-
Balflku I'bPBOTO MHOIOTOYME C MME HA IIJIOJ[ U BTOPOTO, C UMEe Ha IBHAT, [OJydaBaMe CbKJICHU,
KOWUTO Ca UCTUHA WJIU JI'bXKa. YJIOOHO € Jla ce M3MOI3BaT UMeHa Ha MPOMEHJIMBA HAMECTO MHOT'OTO-
4, 3a Jla He ce HaJlara Jia yTouHgBaMe “‘bpBOTO MHOroToune” u “Broporo mHororovue’. U Taxa,
HAMeCTO IIbPBOTO MHOTOTOYHE ITOJI3BaMe IPOMEHJIMBATa X, W HaMecTo BTOpoTo, Y. [lomyuaBame
JByMecTHUsT ipeaukar P(x,y)

P(x,y): xewv.

K'bJIETO X B3eMa CTOHHOCTH HMMe Ha IIOJ, a Y B3eMa CTOHHOCT nMe Ha 1B4AT. [IpumepHO, cbriacHo
JIOIyCKaHUsITA 32 [[BETOBeTe Ha 11oj0Bere, P(x,y) = T koraTo x e 6aHaH u Y e XKbJITo, a P(x,y) =
F koraro x e Aroma u Yy e 3eJIeHO.

KBanTopu ce usnoissar u npu IpeUKATATE € IOBEYE OT eHa IIpOMeH/InBa. TunndHa ymnorpebda e,
npumepHo, VxVYP(x,y). Tosa ce gere, “3a Besko X, 3a Besiko Y, P(x,y)”. Ako P e npeaukarsbT OT
nprMepa ¢ IJI0J0BeTe U 1BeToBere, T0 VXVYP(X,y) e bKa, Thil KATo He € BIPHO, Y€ aKO B3eMeM
KOM Jla € IJIOJ, U KOM Ja € IBAT, TO3M ILJIOJL 3aIbJI?KUTE/THO € OT TO3MU IBAT — IPUMEPHO, DaHAHBT
He e uepBeH, ToecT P(OanaH, yepBeH) e JIbrKa.

B uzpasza VxVyP(x,y) kazBame, de KBAaHTOPHUTE ca 6A02tcenu. Mozxke ma nMaMe BIOKEHN KBaH-
Topu OT pasimdeH Buj, npumepro Yx3IYyP(x,y). Tosa ce dere, “3a BCAKO X CbIIECTBYBa Y, TAKOBA
e P(x,y)”. AKo 0THOBO MoJI3BaMe MpuMepa ¢ miojosere u 1perosere, VxIYP(x,y) e uctuna. 3a
J1a ce yOeauM, de e Taka, JOCTAThbIHO € Jia ChoOpasuM, Ue BCEKH ILIOJ UMa HAKAKbHB IIBAT.

EHoTuinm KBaHTOpU MOratT Ja Obaar pasMecTBaHU 6€3 TOBa Ja ce 0Tpa3siBa Ha MCTHHHOCTTA,
TOECT BUHaAIrum

YxYyP(x,y) = YyvxP(x,y)
IxFyP(x,y) = FyIxP(x,y)

fOueBmamO, TyK Bede He CTaBa JlyMa 3a CBOHCTBO Ha IIOJ/JIOTa, 3aI0TO TOIl € eJIuH.
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Ot gpyra crpana, pa3HOTHITHE KBAHTOPH He MOXKe Ja ObJaT pa3MecTBaHHU 110 TO3W HaduH. Toecr,
B O0IIUsI CJydvait,

Vx3yP(x,y) # JyvxP(x,y)
IxvyP(x,y) # VyIxP(x,y)

Karo IpuMep Jla pa3rjie/laMe IBYMECTHHA IIPpEIUKaT

Qlxy): x+y=2

KbJIETO X U Y B3eMAT CTOMHOCTH OT MHOXKECTBOTO Ha peajiHuTe qucia. VxIyQ(x,y) oueBmmno
e WCTUHA, TOHEXKE 38 BCSIKO PEATHO X HMa JPYro PEajiHo Y, a UMEHHO Y = 2 — X, TaKuBa |e
x+y = 2. Ot apyra crpana, JYyvxQ(x,y) e abka, HOHEXKE HIMA PEATHO TNUCJIO0, TAKOBA T€ BCSIKO
JIPYyTO peasiHo, ¢bOpaHo ¢ Hero, Ja gaBa coop 2.

Awnajiorunyano, B mpuMepa ¢ 1Io1oBere u 1iserosere, VxIYP(x,Y) e ucruna, KakTo Bede Kazaxme,
mokaro FYVxP(x,y). Bropusar uspas 6u 6un uctuHa, akKo BCHYKH ILIOJOBE OsiXa B €JIMH W CbIIMH
I[BAT.

Babenexkere, ge B “VxP(x,y)”, Y e cBoOOHA TIPOMEH/INBA, TOHEKE HE IOIaa B 0OXBaTa Ha
neficreue Ha KpanTop. CieoBaTeIHO, TOBA HE MOXKe Ja Ob/le HUTO UCTUHA, HUTO JIbKa.

Babesiexke, e 3a Bceku npeaukar P(x,y), uzpassr Vx3IYyP(x, y) e eksuBasienren na Vy3IxP(y, x),
Thil KATO TOBA € IIPOCTO IIPerMMeHyBaHe Ha IpoMeHmBuTe. [IpuMepHo, B Ipeankara ¢ MHOIOTOYH-
sTa Ha TIpeJHATa CTPAHUIA, HIMa 3HAYCHHUE JAJU HAPpUYaMe C X I'bPBOTO MHOTIOTOYHE U C Y,
BTOPOTO, Wi OOPATHO.

Heramuga na nspa3 ¢ MHOro KBaHTOPHU ce TIpaBu JiecHO. KakTo Bevue BHAXME, HeTaIusTa oopbIna
€K3UCTEHIUS KBAaHTOP B YHUBEPCAJICH U 0OOPATHOTO, TAKa |e IPH “TIPEMUHABAHETO CH~ IIPE3 PEJIUIA
OT KBAaHTOpHU, HerarudaTa rm odopbina. ETo mpoct nmpumep. B mMaTemarnmdeckns anaan3 TpaHUIA
Ha GYHKIUS B TOYKa ce jedunupa 1o cieaaus Hadud. Oyuknusra f(X) ¢ jgoMeliH U KojgoMeilH
peajTHUTe YucCJia UMa rpaHula L B Touka a ToraBa M caMoO TOraBa, KOTaTo

Ve eso 0520 Vx(0 < |x —a] < b — [f(x) — LI < €)

Ja cberaBuM Heralps Ha TO3M U3pa3, TOECT TBbpJeHHe, Kaspaino, de f(x) mama rpanuna L B
TOYKa Q:

—(Veeso F8520Vx(0 < x —a] < § — [f(x) — L| < €))
Jeeso ~(F520Vx(0 < [x —a] < & = [f(x) — L < €))
Je o V050 ~(VX(0 < [x —al < § = [f(x) — L] < €)) =

Je e Vs X (—(0<Ix—al <8 = [f(x) — LI <€) =

Je 0 V050X (=(—(0 < [x —a] < §) V (If(x) — LI < €))) =
Je ex0 V520X ((0 < [x — al < 8) A—=(If(x) — LI < €))
Jee=0V85203x(0 < [x — al < SAf(x) — L| > €)

JInureparypa

|[Ros07] K.H. Rosen. Discrete mathematics and its applications. McGraw-Hill, 2007.
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