[IbPBA JEKIUA 110 JIUCKPETHU CTPYKTYPU.

BBHBEAEHUE B ChyKAUTEJTHATA U IIPEANKATHATA JIOTUKA

Munko Mapkos
11 okromspu 2024 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 qoBek Ime ce CbIVIacH, Y€ U3BOILT € BajuaeH. lIpudauHaTa n3BoabT j1a € BaJIHICH
obade He e Ta3W, Ye TpuUTe u3pedeHus: ca BepHu. POpMaTa Ha TO3UM M3BOJ € TaKaBa, de TOH e
BasnjieH. [1le peMoHCcTpupame ToBa C JAPYT U3BOJI, YUATO (pOpMa € C'bIaTa:

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

CiresroBareno, p

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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FIF] F
FIT T
TI|F T
TI|T T

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:

plallpAq]
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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 u B kazBar egHo u cbro Hermo? OTroBopbT e, KareropudHo He. Jla Mogenmpame cutya-
IUATa CbC ChXKIUTENIHA Joruka. Heka ( e mpocToro cbxienue “mie Bu mycueMm urepuera”, a p e
MIPOCTOTO ChXKJEHUE “TIAaTH/IN cTe cu TakcaTta’. VIrHopupame 1/iarojiHuTe BpeMeHa U HAKJTOHEHUsT
u BrKjaMe, 4e A ka3Ba q — P, jokaro b kazsa p — (. 3a ma ce ybeaum B TOBa, 3abessA3Ba-
Me, de “ako’ um “Koraro’, 10 OTHOIIeHHEe Ha UMILIMKAIUSTA, Ca €IHO U ChIINO HEIO, BbIPEKU 9e
Ha ObJrapcku e3uk “‘ako’ e ¢bio3, a “Koraro’ e Hapeune. Kazanoro or b Mmoxke na ce u3pasu u
raka “Koraro miarure takcara, me Bu mycaeM Vareprera”, Toect, “AKo IiaTuTe TakcaTa, IIe BU
nycuem Uureprera’, Toect, p — (. Jokaro A ka3Ba KOHBepCHOTO (jiepuHUIMsITA HA “KOHBEPCHO”
e na crp. [14) q — p.

Hero mosewe. @opmaiito, criopes cayKuTtel b e Bb3MOKHO KJIMEHTHT Jia He IIJIATH TAKCATa
1 BbIpeKu ToBa VHTEpHETHT j1a My ObJie mycHaT. ToBa 3By4un abCypHO B €CTECTBEHUs €3UK, HO
criopes1, hopMasTHaTa JIOTHKA € TOYHO TaKa. BuxKre ropHuTE JBa peja Ha TabIUIATA.

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.

T Ako m3mosrsBame TEPMHUHOJIOTHSITAa Ha TEOPHUSTA HA MHOYXKECTBATa, IEe KayKeM, Y€ MHOXKECTBOTO OT ITPOCTUTE
CbXKJIEHUSI-YIACTHAIA B KOHIOHKIUATA € 00eJUHEHUEMO OT MHOXKECTBATA, HA IPOCTUTE CbXKJICHUs Ha, IBETe JTU3F0H-
KITUH.



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

B ciywait, ge ne e sicno kak e nocrpoena Tabsmma[I] cera me nanpaBuM HEHHOTO IObIBAHE O/
POOHO, CTBIIKA 10 CThIIKA. /la pedem, 1e cMe B caMOTO HAYAJIO U CMe TIOIIbJIHIIN CAMO CTOHOCTUTE
Ha BAJIOAINTE:

| [pValpVr|(pVagApPVT)]|

—| | ™| T H| | M| |2

o e [ e | e T al B

= ||| m| 7| ™ 1|

[Ile mombaaIM KoJtonaTa, Mapkupana ¢ pV q. CboobpassBane, de Thit Kato pV ¢ He ChIbpxKa T,
MOKeM Jla UTHOpHpaMe (BpeMEHHO) KOJIoHaTa, MapKupana ¢ T. ToraBa riieaMe BJISIBO CAMO KOJIO-
HUTE, MAapPKUPAHU C P U U BCE €/IHO IOII'bIBAMe Ta3u TaOJIuIa:

‘plallpVa]

q
F
F
_I_
_I_
F
F
_I_
_I_

—| ||| ™| T T ™

CrorytacHo TOBa, KOETO 3HacM 3a JIM3IOHKIHNATa, KOJIOHATa Ha P V (J ce NoIr'bJIBa TaKa:
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= ||| ™| 7| ™| ||
—| | T | H| H| ™| T||=
=
o | e e | e e 1 B B [ R
0

Bp%maMe CE€ K'bM OpUT'MHaJIHaTa Ta6JII/IHa — Be€Ye CMe MOII'bJIHUJIN KOJIOHaTa Ha P V qg:

|

[pVaqlpVr[(pVagApVT]

—| | T M| H| H| ™| ||
= M| | | | T | || =

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

= ||| ™ T T ||

AH&JIOFI/I‘{HO InomnbJjaBaMe U KOJIOHaTa Ha P VT

|

[pVa[pVr[pVaApPVr)]

—| | T | H| -] 7| ||

= M| || AT | || =

|| = =] = =] | 7
—~| == = | | =

= ||| ™| T ||

OcraBa Jia momrbJIHUM KoJioHaTa, MapKupasa ¢ (p V' q) /A (p V 1). Tbit karo TOBa CbXKIeHNIE
3aBHCH ITPAKO CAMO OT KOJIOHUTE, MapKupauu ¢ pV q u p VT, UTHOPHpPaMe BPEMEHHO TPUTE KOJIOHH
BJISIBO U BCE €JHO IIOIIbJIBAME:

pPVqlpVr[(pVgaApVT)]

|| === | 7|7
s R e I e

ITorrbiBaHeTO CTaBa CHIVIACHO IIpaBuJiaTa 3a KOHIOHKIIUATA:
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(pPVa[pVr[pVaAVT)]

% A
F F
T F
F F
T T
T T
T T
T T
T T

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

OueBuHO, TOBA € PE3YITATHLT, HoKa3aH B Tadmmua [I] na cTp.

2.3 llpuopureTu Ha JJOTUYECKUTE ChIO3U

AKko TpsibBa Jia 3amnmineM moIpoOHO CI0XKEH M3pa3 OT ChXKJIUTeTHATa JIOIMKa, TPAOBa, J1a U303~
BaMe MHOI'O CKOOM, 3a Jla YKarKeM HeJIBYCMHC/IEHO KaKBO MMaMe IpeaBUI. AKO HsMaMe IpaBuIa
3a IPUOPUTETH IIPU 3aIllMCBAHETO U He M3II0JI3BaMe CKOOU, U3pa3uTe, KOUTa 3allucBaMe, Ouxa Ouim
nBycmucyeHu. [Ipumepno, mpu jumca Ha MpaBujia 3a MPUOPUTETH, U3Pa3bT

—pVq
O3HaYaBa TOYHO €JHO OT CJICJHHUTE JIBE:
® JIM3IOHKINWA BBPXY JBa O6€KTa, CANHNAT OT KOUTO € HeralludTa Ha p, a JPyTrudr € q,
® Herallrd BbPXY JIU3IOHKIUATA Ha p 1 Ha q

dcHo e, 9e Te3n JiBe TPAKTOBKH Ca Pa3JINIHH.

[Ile ce yroBopum, 4e cJieHATE IPHOPUTETH HA JOTHUECKUTE CHIO3U € B CHJIa (B HAMAJIABAII I10-
PSITBK )

1. orpunanue,

2. KOHIOHKITHS,

3. JUBIOHKITNS,

4. UMILIIKAIIHS,

5. OM-MMIITHKAITIS.

Wmaiikn npeasu nproputeTuTe, u3pa3br —p /\ q nma cmuchi Ha (—p) A q, a #He Ha —(p /A q).
Coimo Taka,

PpPAqVT—=pVre—Tr—p
ce Jere

(((PIA(=qQ)) V1) = (pVT)) & (1) =p)
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2.4 EKXBUMBaJIGHTHOCT Ha CbCTaBHU Cb2KJ1eHUA

CberaBHO CbXKJEHWE, UUITO CTOWHOCT € | 3a BCsKa Bajioalisd Ha MMPOCTUTE MY ChXKJIEHUS, Ce
Hapuaa masmono2us. CbCTaBHO CbXKJIEHNE, 9UATO CTORHOCT € F 3a BesKa Basioanys Ha IPOCTUTE
MY ChbXKJIEHHS, ce Hapuda npomusopeyue. CbCTaBHO ChXKIEHUE, YUATO CTOHHOCT € T 3a IoHe
eJHa Bajroarus U F 3a 1mone eana Bajoalus Ha IIPOCTUTE MY CbiKIEHUA, e HaApUUa YCAOGHOCMN.
JlecHO ce BMKJIa, Y€ CHCTABHO ChiKJIEHHE € yYCJOBHOCT TOTaBa M CAMO TOTaBa, KOTATO HE € HUTO
TaBTOJIOTHUSA, HITO ITPOTUBOPEYHE.

Enementapen npumep 3a TaBTOJIOTHA € PV P, eleMeHTapeH IpuMep 3a IpoTuBopedne e p/\—p:

PlPIPV P | PATP
T|F T F
FI T T F

fcHo e, ge KoJOHATa Ha BCsKA TABTOJOIUA C€ ChCTOM CaMO OT |, Ha BCAKO IPOTUBOpEUNE,
camo ot F, a KosroHaTa Ha BCsIKA YCJIOBHOCT C'hbIbprKa MoHe eaHo | u none eano F. CioemoBaresHo,
cwxkaenneto (pV q) A (p V1) e yeaosnocr, kakto ce Bikaa or Tabmuna [I] na crp. [10]

Ha pasriename cbxkaennero p V (/A T) u Heroara Tab/mMIa HA NCTHHHOCT:

pla[r]aAr]pVI(gAT) |
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
T|IT|T T T
Tabsmna 2

Cpagnere Ta6muua [1] ¢ Tabinma 2 3a sesika Bamoanust, croitnocrra Ha (pV q) A (pV 1) e
chinara Karo croiinocrra Ha p V (q /A T). Mame npaBo ja KaxkeM, 9e BCBIIHOCT TOBA € €JHO U
CBIIO ChXKIACHUE, HAIMCAHO 10 Pa3/JIUIHA HAYNHU.

Onpenenenue 1. 3a scexu dee cocmashu ceotcdernus S u t xazeame, we s u t ca eKBUBaJIEHTHH,
Mo2a6a U CaMO M02a6a, Ko2amo coxcdenuemo s < t e masmonozus. Paxmesm, we s u t ca
exeucanenmnu, ce beaeorcu ¢ s = tl] O

Babeneoicka: CuMmposrbT “=" HE € JIOTUYECKHU CbIO3, Taka 4e “s = t”7 He e ¢bCTaBHO
CbXKJaeHUe Ha S u t.

[Ile mokaxkem, we (p — q) Ap=p/\q
plallp—allp—adAp[pAq]
FIF] T F F
FIT | T F F
TIF| F F F
T|T T T T

[ —t

"B HsIKOM KHUI'M Ce U3MOJI3BA CUMBOIBLT “&E” HAMECTO
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Heka e nagena nMmimkaruara p — . Konsepcnama umnauxayus e q — p. Kowmpanosumuena-
ma umnaukeyus e —q — —p. CaMmn 1okazkere, 4e p — = —( — P, TOECT, BCAKA UMIIIMKAIIS
e eKBIBaJIeHTHA Ha CBOATa KOHTPAIIO3UTUBHA NMILINKanusd. [lopann ToBa, ako HCKaMe /1a TOKazKeM
P — (, MOXKeM Jia JOKazKeM —( — —Pp U CMe I'OTOBH.

Ot apyra crpana, IMIUIIKAIAsA He € €KBUBAJIEHTHA Ha CBOATA KOHBEPCHA NMIITHKAIINS, IOPaIN
KOeTO, aKoO JIOKazkeM ( — P, He JoKa3BaMe p — (. 3a Ja ce yOeJuTe B TOBA, CAMU JIOKaKeTe,

qep — qFq—p.

Camu nokaxkere, 1e p — q = —p V (. To3u pe3yarar mo3BosigBa J1a 3aMeCTUM BCIKA UMILIAKAIUS,
6I/LHO Ha IIPpOCTH, 6I/IJ'[O Ha CbCTaBHU Cb2KAEHUA, C JUSIOHKINA OT HeTalldTa Ha II'bPBOTO Ch2KJICHUE
U BTOPOTO ChIKJIEHHE.

Camn mokaxkete, 9e p < q = (p — q) /A (q — p). Vmaiiku npegBum TO3U PE3yJITaT, KOraTo
JIOKa3BaMe TBbPJICHUA OT THIIA

A ToraBa M caMO TOraba, Korato B
JeCTO U3BbpPIIBaMe JT0KA3aTeJICTBOTO Ha JBa eTalla: I'bPBO JIOKa3BaMe MMILIUKAIISITA
Otr A ciensa B
1 TI0CTIe JIOKa3BaMe NMILTHKAIIATA
Ot B crensa A
Teopema 1. Hekxa p, q u T ca npoudsoanu csotcderus. Carednume ek6USANEHMHOCNU CG 6 CUAQ:

cBoiicTBa Ha koHcTtauture: p \NT=p, pVF=p, pVvVT=T, pAF=F
cBoiicTBa Ha orpunanumero: p/A—p=F pV-p=T.

UAeMIOTeHTHOCT: PV P =p, pAp=p.

3aKOH 3a ABOMHOTO oTpuilanme: —(—p) =p.

KoMyTaTuBHOCT: pV q=qVp, pAq=q/Ap.

acommatuBHOcT: (PV q)Vr=pV(qVrT), MPAGQAT=pA(qAT).
puctpudbytuBHoct: pV (qAT) = (pV @A (pVT), pA(qVr)=(pAq)V(pAT).
zakonu Ha De Morgan: —=(pV q)=—-p/A—q, —(pAq)=-—pV—q.
norabmane: pV (p/Aq)=p, pA(pVq) =p.

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

CBOICTBO Ha Om-mmInmkanusara: p «— q = (p — q) A (q — p). 0

Besiko oT Te3u cBoiicTBa MOKe JIECHO JIa ce JOoKaxKe upe3 TabJInla Ha HCTUHHOCT. 3aKOHUTE Ha
De Morgan umar cieaHuTe 0OOIIEHUS:

(P11 Vp2V...Vpn) =i A= pa /Ao APy
~(pr Ap2 AL A Pn)

1 V-p2 V...V —p,
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ChbinecTByBa U Jpyr HAYWH 3a JIOKA3BaHE Ha €KBUBAJEHTOCTH — YPE3 €KBUBAJECHTHH Mpeobpasy-
Banus. Karo npumep e mokaxkem, ge (p — q)V (q — 1) =T.

(p—=q)V(g—71)= (cBOHCTBO HA UMILIUKAIIHSITA )
(—pVq)V(~qVr)= (acommaTuBHOCT HA JUIOHKIUITA )
—pVqV—-qVr= (KOMyTaTHBHOCT Ha JU3FOHKIINSTA)
—qVqV—-pVr= (acoruaruBHOCT HA JIUIOHKINITA)
(—qV q)V(—pVr)= (cBoiicrBa Ha OTPHUIIAHUETO )

TV (=pVr)= (cBoiicTBa HA KOHCTAHTHUTE)

T

IIpu noKazaTe/IcTBO Ype3 eKBUBAJICHTHI IPeodpas3yBanus Ha IbPBUS PEJl MUIIEM €JIHO OT ChrKIe-
HusiTa, B ciaydas (p — q)V (q — r) = T. Cies ToBa nuieM 3HaKa 3a €KBUBAJEHTHOCT “=" U cJ1e]
Hero B CKOOU OCHOBAHKMETO, OPAJIX KOETO TBbP/IUM, Ye HAIIMCAHOTO Ha BTOPHs PEJ] € EKBUBAJIECHTHO
Ha HAIMCAHOTO Ha I'bpBU pejl. B cydas, 0CHOBAHMETO € Beve JI0Ka3aHaTa eKBUBAJICHTHOCT MEXK LY
s — t uw —sVt 3a npousBosiHn ¢bKIeHns s U t. C 4epBeHO ca HAIMCAHW Te3W CbXKIEHNUS HA IMbPBUS
peJl, KonTo OUBAT 3aMEHEHH ¢ eKBUBAJICHTH CHXKJICHUs IIPHU IPEX0/a OT I'bPBU KbM BTOpH pej. I
Taka HATaTbK, J10 HOCAEJIHNA Pejl, KOWTO ¢hIbp:kKa OYKBaIHO TOBA, Ha KOETO UCKaMe JIa IIOKAZKEM,
4e II'bPBOHAYATHOTO ChXKJIEHUE € eKBUBAJEHTHO, a UMEHHO .

Mozkexme ja mokaxkem (p — q)V (q — 1) = T u upes tabauna ¢ 8 peaa. Tpymamo e na ce kaxe
KOIf HAUMH 3a JIOKa3BaHe € MOo-UKOHOMUYEH B C/Iydasi: JIajiu ¢ mpeodpasyBanusd, win ¢ Tadbaumna. Ho
Jla CH IIPEJICTAaBUM, 1Y€ TpsIOBa Jia JOKaXKeM CJIeJHaTa eKBUBAJEHTHOCT:

P—=qVg—=orV(ros)et——u)=T

Tyx umame 6 pocTH CbXKJeHns:. AKO 3all09HeM J1a JOKa3BaMe ¢ Tabjuia Ha pbKa, Td IIe UMa
2° = 64 pena ¥ MOMBLJIBAHETO I 61 6UIO0 GABHO, IOCAIHO W MOXKE OH T'PEIIHO, 3aI0TO KOJIKOTO
1oBeve KJIETKU 3a IOII'bJIBaHEe MMa, TOJKOBA II0-BEPOSTHO € Y0BeK Ja cObpKa HAKbiae. OT apyra

[ —

CTpaHa, aKo 3abe/IesKiM, e U3pa3bT BJIABO Ha “=" e or Buja (3a HIAKAKBO A):

p—q)Vig—r1) VoA

N~
CBbIVIACHO IIPEIHOTO /I-BO, TOBa € €KBUBAJICHTHO Ha T

MOZKEM J[a TO IIpeodpa3yBaMe B €KBUBAJCHTHUS MY
TVA

MOZKeM BeJ/iHara Jda TBBHPAUM, Y€ U3pa3bT € €eKBUBaJICHTEH Ha T IIopaJaun CBOMCTBaTa Ha KOHCTAH-
TuTe. ToBa JOKa3aTeJICTBO 4Ype3 HpeO6pa3}/BaHI/IH € CbC CUT'YPHOCT IIO-KpaTKO U MKOHOMMUYHO OT
€BEHTYaJIHO JIOKa3aTeJICTBO 9pPeE3 Ta6m/1ua.

BujisixMe e1HO TpeIMMCTBO HA METO/Ia ¢ peodpa3yBaHUATa: TOM MOXKe Jia € MHOT'O TIo-epuKaceH
ot Tabamuanusg MeTos. Ho TabmanugaT MeTo ] mMa Ha CBOW peJl €JJHO MPEIUMCTBO — TOI HE U3UC-
KBa J10CeTInBOCT. 1ot e aszopummuyer, KOeTO O3HaYaBa, de JECHO MOKe Jla ce UMIIJIEMEHTHpa C
KOMITIOTbPHA IIporpaMa. 3a pa3JjimKa OT HEro, MEeTOIbT ¢ Ipeodpa3yBaHusATa MOYXKE Jia UCKA JI0CET-
JINBOCT — B JlaJIeHa CUTYallns, eJIHO ITpeo0pa3yBaHe MOKe Jla BOIHW KbM YCIIENTHO JT0KA3aTeICTBO,
a JIpyro mpeodbpal3yBaHue Jia € DE3CMUCJIEHO YCHUIe, BOJIEIIO JOHUKbe. KaTo npumep mie majieM
JIBa OIUTA 3a JIOKA3aTEJICTBO HA 3aKOHA 3a IOIVIBINAHeTO upe3 npeobpasyBanusd. [[bpBusdT onut e
HEYCIIEIIeH, TOI Bo/U 710 “BbpTeHe B Kpbl'. Bropugar e ycreres.
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[IbpBu orwmrt:

rV(pAq)= (mucrpubyrusaocr)
PVP)A(pVq)= (amemmorentHoCT)
PA(pVq)= (aucrpubyrusHOCT)
(pAP)V(pAq)= (umemnorentHOCT)

P V (p AN q) HUIIIO HE CME ITOCTUI'HaJIU, IIOJIYIUXME TOBa, OT KOETO 3allO9IHaXMeE

Bropu orwur:

PV (p/Aq)= (cbruacHo cB-BaTa Ha KOHCTAHTHTE)
PAT)V(pAq)= (cbrmacao aucTpubyTUBH. HA KOHIOHK. CIPSIMO JTU3IOHK. )
p/A(TV q)= (cbruacHo cB-BaTa HA KOHCTAHTUTE)
p/AT= (cbliacHo CB-BaTa HA KOHCTAHTHTE)

p ycuex!

Kax j5a ce jgocetn qoBek jia 3amovne, 3aMeHSHKN P ¢ eKBuBaseHTHOTO My P V T7 3a chkajenue,

pernenTa 3a oo ciaydait Hama. JlokazaresacTBara dpe3 mpeodpasyBaHns U3UCKBAT J100pa UHTY-
UITHST.

2.5 HN3Boa B chbXKJUTeJIHATA JIOTHUKA,

Omnpenenenune 2. Hexap u q ca npoudsoaru coorcderus. Kassame, we q ciieaBa JOIMUECKN OT P,
axo p — q e masmonozua. Paxmesm, we q credsa ao2uvecku om p, besescum maxa: p q|f|. U

3abeneorcka: CumBorsbT “H’ HE € JIOTUYECKU CbIO3, Taka de “p - " He e ChbCTaBHO CbXK/ICHHIE
Ha P 1 (.

B Omupenenenne [2 cbxkiernero p e npousBosHo. B mMaTemaTnkaTa OOMKHOBEHO (KOraTO IIPaBUM
U3BOJI) CbHXKJEHUETO, 0Mm Koemo W3BexkJaMe, e KOHIOHKIus. [Ipumepro, teopemara Ha Rolle B
aHaJIn3a IJacH:

Axo

1. f e peasra pynxyus u
2. f e nenpexscrama 6spry 3ameopenus unmepsas [a,b] u

3. f e dudepenyupyema 6spry omeopenus unmepsan (a,b) u
4. fla) =A£(b),
Mo CBUWECMBYEA YUCAO C 68 omeopeHus unmepsan (a,b), marosa we f'(c) = 0.
BaroBa cjIeBalIoTO OIpeIeIeHIe TPETUPa UMEHHO CIydasl, B KOHTO aHTeIeeHTbT € KOHIOHKIINS.

Omnpenenenne 3. I/I3BO,UH 8 CBIAHCOUMENHANA NO2UKG € NOCAEIOBAMENHOCT OM, CBIHCIEHUA P, P2,

- Pn, q 3a naxoe n > 1. Cooicdenusama p1, P2, - - -, Pn Ca NpPeANOCTaBKY, a ( e cieacrsudd]. Hs-
600sm da e BAJMIEH 03HAYABA, e CAeJCMBUEMO € BAPHO MO2A6aA, K02aM0O BCUMKY NPEINOCABKU
ca BEPHU. U

B maxom KHWTH ce M3MOJI3Ba CUMBOIDLT “=" HaMecTo “H.
tHa anrmmiicku e inference.
SHa amrmimiicKu ChbOTBETHHTE TEPMUIH ca premises u conclusion.
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3abeneorcka: AKo 1OHe eHA IPEIOCTaBKA Pi € JIbxKa, To P1 APz /A .../\ Py € IbKa U TOraBa
(p1 Ap2/\N.../\Pn) — ( € UCTHHA HE3aBUCHMO OT MCTUHHOCTTA HA (, CJICJIOBATETHO U3BOIBHT
BUHATH € BaJIUJIEH [IPY HAJIM'IIE Ha [OHe e/IHa IPeIocTaBka—TbKa. OT npyra cTpaHa, aKo BCHIKH
IPEJIIIOCTABKU Ca HMCTHUHA, TO ( TPsAOBa Ja € MCTUHA, 3a Jda uMaMe BajmjeH u3Boj. CbriiacHo
Tab/IMIATa HA UCTHHHOCT Ha MMILIMKAIUATA, U3BOJbLT € BaJIHJIeH ToraBa M CaMO TOraBa, KOraTo
MMIIVINKaIllATa

e Tasrosiorus. Coriacno Oupefernenne [2] cioMenaTns n3Boj MOKEM [l 3aIUIIEM KATO

(PrAP2A...ApPa) b q

[Iprero e M3BOIBT Ja ce 3aIiCBa TaKa: IPEeIIIOCTaABKUTE Ce M3PEXKIaT eHa Hal APYra, MO/ TAX
ce 3alliCBa XOPU30HTAJIHA, YepTa, 0] Hes Ce 3alliCBa CJIEICTBAETO, IIPEIX0K IAHO OT CUMBOJIA “.*”,
Ko#iTo ce dere “nopaju ToBa’. Brmxkre cirenBamius npumep. a pasriiegame msBoja 0T HAYATIOTO
Ha JIEKIASITA;

Axko Basu bk, VIBaH HOCH 9aIbD.
Bamu abaxa.
Cnenosarenno, Ban HOCH YaIbD.

DopMAaJTHO IIIe TO 3aIUIIEeM TaKa:
P—Aq

P
g

Tosu m3B0O/T € BAJINIEH — JIECHO MOYKEM J1a TIOKazKeM ¢ TabJuia, ge (p — q)/\p — ( € TaBTOJIOTHusI:

(plalrp—=allp—=aAp|(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 ¢ TabJIuIa, Je CASJHUAT U3BOJ He € BaJIMIeH:

P—4q
q
P

Ero kak m3riexkaa Tabmiara:

plallp—=qllp—=9Aq[lp—=9gAq—p]|

FIF| T F T
FIT| T T F
TIF[ F F T
T(T| T T T

3a [o-CI0KHA N3BOI TaOJIUIHUAT METO/ HE € IIpUIroJacH, I10 CbIIUTE IIPUYINHU, KOUTO BeYe CIIO-
MeHaxMe IIpu JOKa3aTeJICTBaTa 3a €KBUBAJICHTHOCT: Ta6ﬂI/IHaTa CTaBa ITPEKaJIeHO I'oJIsMa. y}lO6HO
€ Ja ce IIoJI3BaT CJICJHUTE IIpaBUJIa 3a U3BOJ B Cbh2KIHUTE/JIHaTa JIOI'MKa. Beako ot Tesn IIpaBuJIa
MOZKE Ia 6’]3,&6 JOKa3aHO 9IPE3 Ta6JII/ILLa. C Taxna IIOMOIIl 1 C U3BECTHa J03a JOCETJIMBOCT MOXKEM,
3alI04YBalK1 OT JdaJIeHu IIpeaIoCTaBKU, Jda U3BEJIEM CJICIACTBUETO.
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IIpaBuisio modus ponens: p/A\(p — q) F q

IIpaBusio modus tolens: —q A (p — q) F —p

IIpaBusio xunoreruden cuyorudbsm: (p = q)/\(q—=1)F(p— 1)

IIpaBuiio AU3IOHKTUBEH CUJIOTU3bM: ( (PVaQq) /\ﬁp) Fq

ITpaBusio 3a KoOHIOHKIUsATA P, q - p A ]

IIpaBusio 3a onpocrsiBane: p/\qtF p

IIpaBujio 3a goka3aTesICTBO Ype3 CJIyvau: ((p —1)A\(q— r)) + ((p Vq) — r)
ITpaBniio 3a KOHCTPYKTHUBHATa AUJIeMa: ((p =g AN(r—=s)A\N(pV r)) F(qVs)
ITpaBuJiio 3a JecTpyKTUBHATA JUAJIEMA: ((p = q)N\(r—=s)AN(—qV ﬁs)) F(=pV-r)

ITpaBuiio 3a pesomonusTa: ((p Va)A\(—pV r)) F(qVr)

[ToguepraBame, Ue npaBuiaTa 3a u3Boj ca HEITO PAa3JINYHO OT €KBUBaJICHTHOCTUTE (BI/DK
CTP. . ExBuBasenrocTuTe MOXKe Jda ce IIOJI3BaT IIPpU U3BOJ — MMaMe IIpaBO Ja 3aMeHUM u3pa3 C
APYT, EKBUBaJICHTECH Ha HEro. Ho IIpaBuJiaTa 3a U3BOJI HE MO2KE Jia Ce II0JI3BaT IIPU JOKa3aTeJICTBa
Ha €KBHUBaJICHTHOCT. HpI/IMepHO, 3abesiezKere 1IpU IIPpaBUJIOTO modus ponens, 9€¢ CbXKXICHUEeTO p A\
(p — q) HE € eKBUBaJICHTHO CbXKJI€HUE Ha (.

[Ile magem npumep 3a MpaBeHe Ha U3BOJ Upe3 MPABUIATA 38 U3BOJ: I MTOKAXKEM, e OT MPe/I-
moctaBkuTe J{uana Kapa cku usu He 8aau chse W 2Kueko uepae ymbos usu 644U CHAZ CIETBA
joruvecku, de JJuana xapa cxu uau XKueko uepae pymobos. Heka p, q u v ca ciegauTe ejieMeH-
TapHU CbKICHUS:

p: wnana xapa cku

q: Bamm caar

T: 2Kusko urpae dpyrdox

TpsibBa ja HoKaxKeM, de U3BOAbT

pV—q
TV q
SpVrT

e BasujieH. Ho ToBa e JUPEeKTHO MPUJIOXKEHNE Ha ITPABUJIOTO 3& PE30JIIOIU BLPXY MPEJIITOCTABKUATE.
Bak/rodaBaMe, 4e U3BOIbT € BaJIMIEH.

N nesira €, 4e aKO He3aBHMCHUMO U3BeJleM OT €JHU U CBIU IIPEJIIOCTaBKU U P, U (, UMaMe IpaBo Ja TBbPIAUM,
e KOHIOHKIUATA P /\ € UCTUHA U MOXKEM J1a s U3IO0JI3BaMe.
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3 IlpenukarHa Jioruka

3.1 EaHoMecTHH ITpeauKaTu

Onpegenenue 4. EnnoMecten npeankar e csotcderue, 6 K0emo uma “npasno macmo’, 6 Koemo
NPA3HO MACMO CE CAG2A 00EKM OM HAKAKEA NPEISapumesto 3adadena 0baacm, HAPeYeHa TOMENH.
3a ecexu obexm om dometina, npedukamasm € Ui UCTNUHG, UAU NBHCE. Il

Karo nmpumep, HeKa JOMEHHDBT ce ¢CbCTOM OT ILIOJOBETE
A0bJIKa, OaHAH, IIOPTOKAJ, aBOKA/I0, AT0IA

Heka sibbikara 1 aBOKaJ0TO ca 3ejIeHH, OAHAHBT € »K'bJIT, [IOPTOKAIBT € OPaHKeB, a Arojara e
gepBena. /la pasriesame cbiKICHUATA:

1. d6bakara e yepBeHa.
bananbT e yepBeH.
[ToprokaabT € yepBeH.

ABOKaI0TO € YepBeHo.

SANE

Aronara e yeppeHa.

CrorytacHo JOITyCKaHHUsATa, I'bPBUTC Y€TUPU Ch2KACHUA Ca JI'bXKa, a IIOCJICJHOTO € UCTHUHAa.

Cera Jla cu IpeCTaBUM, Y€ OT BCAKO OT TE3W CHXKJICHHS CMe MaxHaJHM MMETO Ha IIIO[a U CMe TO
samenmm ¢ Muororoune ©. .. ", VI B merre ciayuasf| momysaBame

... € YepBeH. (1)

Tosa e estHOMECTEH TIpeIMKAT, YUHTO JOMEH ca neTTe m30poenu 110;1a. [lpaznoro mMsacTo, 3a KoeTo
ce rosopu B Oupeenenne 4 e maOroTOunero. Ha MsIcTOTO HA MHOTOTOYHETO MOXKEM JIa CIaramMe
M€ Ha IJIOJ U 3a BCAKO UMe Ha ILIOJ, TBbPJEHUETO € WU UCTUHA, WU JIbXKA.

Jlymata “mpeukar’ ujBa OT JIATUHCKOTO praedicatum, KOETO O3HAYABA MOBA, KOEMO MOHCEM 0a
Kaoicem 3a (nodaoza na uspeuenuemo). la pasriemame npoctoto uspedenue “CrbHIIETO OCBETSIBA
cragra’. [TogmorsT e “cabHIETO”, a “ocBeTsBa cTasTa’ MOsICHABA IIOIJIOra. “‘OCBeTsIBa cTadTa’ HeIo,
KOETO MOXKeM Ja KaxkeMm 3a mopjora. C apyru aymu, “ocBeTsiBa cTasita’ € mnpeaumkar. AKO ro
3aITUIIIEM C MHOTI'OTOYME ... OCBETdBa CTasTa’, IPOCTO aKIEHTUPAMe BbPXY MSICTOTO, Ha KOETO
TpsAOBa Ja ce HaMHUPa IOJJIOra.

Hamecro na ciarame TOYKH WJIH MOTYepTaBKa Ha MPA3HOTO MSACTO B CbXKJIECHUETO, YI0OHO €
Jla U3I0JI3BaMe IIPOMEH/INBa, mpuMepHo X. Torasa npeaukarsT “. .. e YepBeH’ craBa ‘X e depBeH’,
K'bJETO X B3eMa croiiHoctu oT jgomeiina. /da Gesmexxkum tozu npeaukar ¢ “P(x)”. Ilpu rexymure
JIOITyCKaHU,

e P(aroma) e ucruna, j0KaTo

e P(sa0bika) e bKa u P(banan) e abxka u P(moprokai) e rb:ka u P(aBokajo) e abixKa.

[ToxuepraBame, de npeaukarsbT P(x) cam 1o cebe cu He € HUTO MCTUHA, HATO JI'bXKa — 33 J1a
ce ybemM B TOBa, Ja pasriegame ‘e uepBer’ u ‘ocBeTsiBa ctadTa’. HuTo eana ot Te3u dppasu cama
1o cebe cu He € HUTO MCTUHA, HUTO JIbKa. VcTuHa nin bka ce mmoJjiydaBa caMo CJjiejl 3aMeCTBaHe
Ha X C HAKON OOEKT OT JIOMETHA.

Ocoben nHTEpeC MpeCTaBIABAT JIBa CIydas Ha TaKOBa 3aMeCTBaHe.

tPoabT Ha xyMaTa HaMa 3HAYEHIE, TAKa Ue “...e depBeH’ ce CUMTa 3a CBIIOTO KATo “...e depBeHa’.
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e llma noHe euH 06EKT, 3a KOWTO HPeAUKaThT € ucTuHa. Toa Gesexxkum che “IxP(x)”.
e 3a BcekM 0DEKT IpeauKarbT e uctuHa. Tosa 6enexxkum cbe “VxP(x)”.

CumBosure “3” u “V” ce HapuIaT K6aHmMOpu. 3 € eK3UCMERYUAAHUAM Kearmop, a ¥ e yrusepcai-
HuAmM Kearmop. Ako obekTuTe OT 00OJIACTTA ca KpaeH OpOoil, Ja pedeMm dj, dy, ..., O, TO

e IxP(x) e xparbk 3amuc 3a P(a;) V P(ay) V...V P(a,), a
e VxP(x) e kparbk zamuc 3a P(a;) AP(ay) A...A\Pla,).

Buxtame, 1e eK3UCTEHITUTHUAT KBAHTOP € CBbP3aH C JIM3IOHKIUATA, & YHUBEPCATHAAT, C KOHIOHK-
IUAATA.

LT_[G‘ MJIIOCTpUPpaMe I10JI3aTa OT HU3IIOJI3BaHETO Ha IIPEJIUKaTU C KBAHTOPHU. I[a pa3rjiejamMe CJIeIHu:A
TpuBHaJIeH U3BOJI:

Bceaxka pI/I6a 2K1IBee B'bB BOJaTa. H’bCT’praTa € p1/16a CJIQ,HOBaTeJIHO, I'bCT'bPBaTa 2KU-
Bee€ BbB BOJaTa.

Ot nait-obriu chbobparkeHus e siCHO, ue M3BOALT e Baymaen. Ho ako ce onurame na dhopmaansupane
HellaTa CbC ChXKJNTENHA JIOTMKa (KATO B IPEHUTE CEeKIINN ), HaMa KaK Jla MOKayKeM BaJIUIHOCTTA
Ha n3BoJia. Heka 3amecTuM bpBOTO U3pEUEHUE C P, BTOPOTO, C (, U TPETOTO, C T. 3a JIa IIOKaXKEM,
e U3BO/IBLT € BaJUJIeH, TPsabBa Ja mokazkeMm p/\ g - 1, KoeTo He e BajmieH n3Bo/. Basmnocrra Ha
U3BO/Ia CE BUXKJIa, KOTATO Ce BryIejlaMe B CTPYKTypaTa Ha H3PEUCHUATA, & He T'H Pa3ryIezKiaMe KaTo
aToOMapHH CbXKJeHns 6e3 crpykrypa. [I'bpBoTo m3peduenne ka3Ba, 1de 3a BCAKO Hemo (OT HAKAKBA
ob6J1acT, IIPUMEPHO KUBOTHH), aKO TOBa HeIlo e puba, To TO KuBee BbB Bojara. Heka P(x) e
npeaukaThT ‘X e puba’; a Q(x) e npeaukaTbT “X KuBee BbB Bojara’. ToraBa rbpBOTO U3peUCHUE
ce popmam3nupa Taka:

Vx(P(x) — Q(x))
Heka t o3nauaBa mbcrbpsa. Broporo uspedenne e P(t). Karo gm0, nu3Boabr e

Vx(P(x) = Q(x])
P(t)

. Q(t)

Tosu uzBOM € BasmieH. 3a CbXKajeHne, B TO3W KypC HsMaMe BpeMe 3a M3ydaBaHe Ha IIpaBUIaTa
3a M3BOJI B IIPEJIMKATHA JIOKATA U HsMa Ja MoKaxkeM (popMaJsiHo, Ue € BaJuJIeH.

Koraro e n3nossBan KBaHTOP BbPXY HeAKaKBa ITPOMEHJINBA, Ka3BaMe, de T4 e cespaara. [Ipumepno,
B u3pasa “VxP(x)”, npomenmBara X e cBbp3aHa. AKO JIajileHa IPOMEHJINBA He € CBbpP3aHa, Ka3BaMe,
e Td e c8obodna. IIpeaukar, B KOMTO BCUYKU TPOMEH/IUBY Ca CBbP3aHU, € ChXKJCHUE: U3PEUCeHNE,
KOeTO € WJIM UCTUHA, WIN JIbXKa. VI3pasu oT mpenKaTHaTa JIOTUKa ¢bC CBOOOIHU MTPOMEHJ/IMBU HE
ca HUTO UCTHHA, HUTO Jibxka. Jla moBTOpuM: M3pas or mpeuKaTHaTa JIOTUKA, B KOHNTO MMa ITOHE
eJTHa CBOOOJHA MPOMEH/INBA, HE € HUTO WCTUHA, HUTO JI'bKa; U3MO0JA3BaHETO HA TaKbB U3Pa3
Ha MfACTO, K'bJIETO C€ OYaKBa JIOTMYECKU I/ISp&Sﬂ, € CUHTAaKTUYHO HEIIPAaBUJIHO.

tJTormueckn n3pas e m3pas, KoitTo uMa croifrocT wianm VICTUHA, min JIbIKA.
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HpHeMaMe, e KOraTo 3alluCBaMe H3pa3u C KBaHTOPU, KBAHTOPUTE HMaAT IIO-BHCOK IIPHUOPUTET,
TOECT, CBbpP3BaT I1I0-CUJIHO, OT JIOTUYCCKUTE CbHIO3U. CJIG,ZLOB&TGIIHO, B u3pasa

VxP(x) — Q(x)

JefiCTBTHeTO Ha KBaHTOpa He ce mpoctupa Bbpxy Q(x) m x e cBobosgna mpomenamBa B Q(x).
CureroBare/ino, MOCAEIHUAT U3pa3 He MOXKEe Ja MMa CTORHOCT MCTHUHA WIH JIbXKa. 3abejerkere
passimkara ¢ uzpasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cien Vx ykaspar, de JIefHCTBHETO
Ha KBaHTOpa ce mnpoctupa Bbpxy P(x) — Q(x), a e camo Bbpxy P(x). C men mo-rojsiMa sicHOTa
II¢ IOBTOPUM IIOCJICIHUTE ChOPAZKeHMA:

vx  (P(x) = Q(x))
obxBaT Ha ,ueﬁc;gue Ha KBAHTOPA

Vx P(x) — Q(x)
—~—

obxBaT Ha ,&EﬁCTBHe Ha KBaHTOpa

Koraro moMeitHbT Ha Ja/€H IIPpEeIUKAT He € siCeH, MOXKe JIa I'0 YKazKeM 110 HSIKOI OT CJIeIHUTe Ha'un-
uu. [Ipumepno, Heka P(x) e mpeaukar Bbpxy uncia. Heka nmame mpeaBuL JOMeRH-eCTECTBEHUTE
qucia. 3a Jia yKaxkeM, de JIOMEHHBT € UMEHHO MHOXKECTBOTO Ha, €CTECTBEHHTE YHhC/Ia, MOXKE Jia
HAITATIIEM

Vxxen P(%)
wjim

vx,x € N: P(x)
wjm

vx,x € N(P(x)).

[TomuepraBame, de 3amuchT “VxP(x)”, Toect 6€3 U3puyuHO yKa3BaHe Ha JOMeiHa, € JOIyCTUM CaMO
B caydail, ue JoMefiHbT ce mnoapasdompa. Karo nmpumep 3a ToBa, B peasHUsl aHAIU3 10 IPABUIIO
JIOMETH'BT € MHOXKECTBOTO OT PEAJIHUTE YUCTa, KOeTo ce Oeyexxku ¢ R, 3aToBa B peasiHus aHAJINAS €
HaIl'bJIHO JOIIYCTHMO Jla C€ IIHNIIaT U3pa3ru C KBaAaHTOPHU, B KOUTO HE CE€ yYKa3Ba ,ZLOMefIH'bT — TOH IIO
noapasoupane e R.

OTrpunanus Ha U3Pasu ¢ €JHOMECTHU IPEIUKATH C€ U3BBLPIIBAT 10 CJIETHUS HAYUH: OTPUIIAHIETO
IIPEBPbINA YHUBEPCAIHNST KBAHTOD B €K3UCTEHIUAIEH U 0OPaTHOTO.

—VxP(x) = Ix—P(x) (2)
—3xP(x) = Vx—P(x) (3)

“=VxP(x)” ce uere, “He e BAPHO, 4e 3a BCAKO X OT JIaJeHUs JOMeRH e u3irbiadero P(x)”. “Ix—P(x)”
ce dJere, “CHINECTBYBa X OT JAJeHUd JOMENH, 3a KOiTo e usmbianeno —P(x)”. “—=3IxP(x)” ce uere,
“He e BAPHO, Y€ CBIIECTBYBaA X OT JaJeHus JOMeiiH, 3a KoeTo e u3mnbjiaHeno P(x)”. “Vx—P(x)” ce
yere, “3a BCAKO X OT JaJeHus JoMeiiH e usnbianeno —P(x)”.

[Ie obocHoBEM HE MHOT'O (DOPMAJTHO . Ba ja ce ybeanM, de JBaTa n3pasa ca eKBUBAJIEHTHH, MO-
JKEeM J1a pasriejaMe Caydail, B KOUTO JIOMEAHBT e KpaeH, Jia KaykeM, Je JTOMEHHBT € MHOYKECTBOTO
{ay, az,...,an}, u ga cu cnomuum, ge “VxP(x)” e kparbk 3amuc na “P(a;) AP(ay) A...AP(a,)”.
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Toraga JisiBaTa cTpaHa Ha € eKBHUBaJIeHTHA Ha, “ﬁ( P(a;) AP(a) A...AP(a,) )”. Coriacio
eJnHUsT OT 0000IIeHuTe 3akoHN Ha De Morgan,

—(P(a;) APlax) A...A\P(an)) = ~P(ay) V—P(az) V...V —P(a,)

Ha cBoit pex, =P(a;) vV —=P(az) V...V —=P(a,) e ekBuBasienTHo Ha Ix—P(x). ObocHOBKaTa Ha
e aHAJIOTUYHA.

Jla pasriiejiaMe 4eTUpUTE TBHP/ICHUS.

Vx(P(x) A Q(x])) = ¥x(P(x)) Avx(Q(x)) (4)
Yx(P(x) V Q(x])) = Vx(P(x])) V vx(Q(x)) ()
Ix(P(x) A Q(x)) = Ix(P(x)) A Ix(Q(x)) (6)
Ix(P(x) V Q(x)) = Ix(P(x)) V Ix(Q(x)) (7)

kb1eTo P(x) 1 Q(x) ca mpon3BoTHE € THOMECTHY ITPEeINKATH 1 TPOMEH/INBATA X TPHeMa CTOWHOCTH
OT eJIuH U cbiy JoMeita. Kou or Tesu TBbpienus ca Bepan u Kou, He? Tebpuenue (4)) e Bsapro. 3a
Jia ce yoe M B TOBa, Jla pasriieame ciiydasi, KoraTo JOMEHHBT € KpaeH, ja pedeM {ay, az, ..., ay ).
Torasa uspaszbT OTJISIBO €

(Plar) A Q(ar)) A (Plaz) AQ(az)) A... A (Plan) A Qlan))
HOpaﬂI/I ACOAaTUBHOCTTa U KOMYTAaTUBHOCTTa Ha KOHIOHKIUATA, TOU € eKBUBaJICHTEH Ha
(P(a) AP(a) A...AP(an)) A (Qlar) A Qax) A... AQ(an))

KoiiTo bK e ekBuBasienred Ha VX (P(x)) A Vx(Q(x)), koitTo e msicuara crpana na (4)).

Tebpaenne obaue e meBapuo. Ero korTpampumep: Heka P(x) m Q(x) ca mpenukatn ¢ eauH
U CbIIU JIOMEHH: MHOTOBI'bJIHAIINTE OT reoMerpusita. Heka P(x) e “x mma deren Gpoit crpanu’”,
a Q(x) e “x mma meveren Opoit crpann”. Ogeumno Vx(P(x) V Q(x)) e ucruna, moHexke BCEKH
MHOTO'BI'bJIHUK MMa YeTeH uin HedereH 6poit crpanu. Obade Vx(P(x)) V Vx(Q(x)) e bxka. 3a 1a
ce yOe UM B TOBa, Jla pasrjiejlaMe MOOTIETHO JIBETE ChXKJICHUsI-yIaCTHUIU B JTU3IOHKITHATA;

e Vx(P(x)) He e BAPHO, IOHEXKE HE BCEKM MHOTOBI'bJIHUK MMa YeTeH OPOil CTpaHu.
e Vx(Q(x)) He e BApHO, MOHE)KE HE BCEKH MHOIOBI'bJIHUK UMa HeYeTeH Opoif cTpaHu.

H_[OM ABETe Cb2XKIAEeHNA B JUIIOHKIUATA Ca JI'bzKa, JU3IOHKINWATA € JI'b2Ka.

C anajiornvan ¢bOOparKeHUsI ce BUXK/JIA, Y€ TBbP/IEHUE @ He e BpHO, a TBbpenue (7)) e BAPHO.
CrieioBaTesiHO, B HIKAKBB CMUChJT YHUBEPCATHUAT KBAHTOD JTUCTPUOYTUPA CIIPSIMO KOHIOHKITHSATA,
a eK3WCTeHITNATHUSIT KBAHTOP JUCTPUOYTHPA CIIPSIMO JTUIIOHKITHSITA.

BaykHo ymeHHne e 3anmcBaHeTO Ha M3pa3W OT €CTECTBEHUs €3WK Ha €3MKa Ha MPeIUKATHATA JIOTH-
ka. /la pasriemame ciemgaus rnpumep, KoiiTo e B3er ot yuebnmka ‘Discrete Mathematics and Its
Applications” ma Rosen. lajenn ca ciegHure n3pedeHus:

A : JIbBOBeTe ca cBHUpeI.
B : Haxkou srbBoBe He niugaT Kade.

C : Hakou cBupenu ch3janus He nudat Kade.
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a ru mpeBesieM Ha e3WKa Ha npeukarHara jgoruka. Heka npeaukarure P(x), Q(x) u R(x) umar
JIOMEIH MHOXKECTBOTO OT »KUBOTHHUTE U Ca Je(pUHUPAHU 110 CJICIHUS HAYUH.

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

YnenyBanara dhopMa JbBOBETE B m3pevuenne A nMa cMUChH/I Ha “BcUIKH JbBoBE . Torasa uspete-
HUSTA Ce MIPEeBeXKIaT TaKa

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

Babeniexkere, de 6u Owmio rpemka ja sanuimem B karo Ix(P(x) — —Q(x)) mopamu ciemgnara
npuanna. Ummmkanusara P(x) — —Q(x) e ucrtuna 3a Besiko X, Koeto He € JrbB. [la cu mpumoMmumnM,
ye UMILIMKAIUSTA € UCTUHA, KOTaTO aHTeleJeHTbT € JIbkKa. V Taka, JJOpu BCUYKHU JTbBOBE JIa ITUSIT
kade, Ix(P(x) — —Q(x)) e ucruna, MoOM JOMEHHDBT € MHOKECTBOTO OT YKUBOTHUTE W MOHE €THO
JKUBOTHO HE € JILB.

3.2 MHoromecTHN NpeanKaTu

[IpequkaTuTe Morar ja nuMa IMoBeYE OT e,ILHdﬂ Ipa3Hu MecTa 3a moimrbjiaBane. nade Kazano, jga ca
JIBYMECTHH, TpUMeCTHI U T. H. [la ce BbpHeM Ha npumepa c¢ miojosere. Heka B npeaukar (1)) wa
CTp. 3aMEeCTUM ¢ MHOroro4dne n jgymara “gepper’. [losyaaBame

e € (8)

Ha msicroro Ha BTOPOTO MHOrOTOYHE MOXKEM Jia cjaraMe ume Ha 1BdAT. [lo To3m HadwmH, 3amecT-
Balflku I'bPBOTO MHOIOTOYME C UME HA ILJIOJ[ U BTOPOTO, C UME Ha IBHAT, [MOJydaBaMe CbKJICHU,
KOUTO Ca UCTUHA UJIU JIbXKa. YI00HO € J1a ce M3IMO0JI3BAaT UMEeHa Ha MPOMEHINBA HAMECTO MHOTOTO-
4, 3a Jla He ce HaJlara Jia yTodHgBaMe “‘mbpBOTO MHOroTo4ne” u “Broporo muororouune’. U Taxa,
HAMECTO IIbPBOTO MHOTOTOYHE TIOJI3BaMe IIPOMEH/INBATA X, U HamMecTo BTOpoTo, Y. [lomyuaBame
JByMecTHUs tpejurar P(x,y)

P(x,y): xewvy.

K'bJIETO X B3eMa CTOWHOCTH MMe Ha TLIOJ, a Y B3eMa CTOHOCT mMe Ha IBAT. [IpuMepHO, ¢hIiacHO
JIOITyCKaHUSITA 3a [BeTOBeTe Ha 1iooBere, P(x,y) = T Korato x e baHaH U Y € XKbJTO, a P(x,y) =
F koraTo Xx e sirojia u Yy € 3eJIeHO.

KBanTopu ce u3mo3BaT u Ipu IpeIdKaTUTe ¢ IOBeYe OT eJHa IPOMEHInBa. Tunndta yrnorpeba e,
npumepHo, VxVYP(x,y). Tosa ce gere, “3a Besko X, 3a Bestko Y, P(x,y)”. Ako P e upeaukarsbT oT
puMepa ¢ miIojgoBere u mserosere, 1o VxVyP(x,y) e rbka, Thil KATO HE € BAPHO, Ue aKO B3eMeM
KOfi Jla e IO/ ¥ KOii Jla € IBAT, TO3U IO/ 33 [bJIXKUTETHO € OT TO3M IBAT — IPUMEPHO, DaHAH BT
He e JepBeH, ToecT P(OaHaH, YepBeH) e JIbXKa.

B uspasza VxVyP(x,y) kazBame, de KBAaHTOPHUTE ca 84021ceHu. Moxke ma mMaMe BIOKEHN KBaH-
Topu OT pasiudeH Bujl, npumepro Yx3IyP(x,y). Tosa ce dere, “3a BCAKO X CbIIECTBYBa |, TAKOBA

fOueBmamO, TyK Bede He CTaBa JlyMa 3a CBOHCTBO Ha IIOJ/JIOTa, 3aI0TO TOIl € eJIuH.
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ge P(x,y)”. AKo OTHOBO MOJI3BaMe NpuMepa ¢ 1wiojoBere u 1perosere, VxIYyP(x,y) e ucruna. 3a
Ja ce ybeauM, Je e Taka, JIOCTAThIHO € Jia CboOpa3uM, Ue BCEKH ILIOJ UMa HAKAKHB IIBSIT.

Exnorunnu kBantopu Morar jia ObjlaT pa3MecTBaHM 0e3 TOBa Jia ce OTpa3sBa Ha MUCTUHHOCTTA,
TOECT BUHATHU

YxVyP(x,y) = VyVxP(x,y) 9)
IxFyP(x,y) = FJyIxP(x,y) (10)

Ot gpyra crpana, pa3HOTHITHH KBAHTOPH He MOKe J1a ObJIaT pa3MecTBaHU 110 TO3W HaduH. Toecr,
B OOIIUsI CJydvait,

VxJyP(x,y) # FyvxP(x,y) (11)
IxVYP(x,y) # VyIxP(x,y) (12)

Karo mpumep 3a Ja pasriaenamve jByMectHusi npeaukar Q(x,y) ¢be emucbia x +y = 2,
KbJIETO JIOMEIH'BT HA X U Y € MHOKECTBOTO Ha peasuuTe dncia. Vx3IyQ(x,y) ogeBuano e ncruna,
MOHEKE 38 BCAKO PEATHO X MMa JIPYTo PeasHo Y, a UMeHHO Y = 2 — X, TakuBa e X +Yy = 2. Or
apyra crpana, 3YyvxQ(x,y) e rbxka, OHE)KE HIMA PEaHO YHCII0, TAKOBA Y€ BCSIKO JPYTO PEasTHO,
c¢bbpaHo ¢ Hero, Ja jgaBa coop 2.

Karto npumep 3a , B IIpuMepa ¢ TioioBere u nperosere, VxIYP(x,y) e ucruna, 3amoro o
Ka3Ba, e BeeKn 110/ uMa 1at. O apyra crpana, JYyVxP(x,y) e rbxKa, 3aI0TO TO Ka3Ba, e nma
[[BAT, TAK'bB Y€ BCUYKHU ILJIOJIOBE ca B TO3MU IBAT. ToBa He e BIpHO.

Babesexkere, e B uzpasa “VxP(x,y)”, y e cBoboHa TPOMEH/INBA, TIOHEXKe He Homaja B oOXBaTa
Ha JieiicTBre Ha KBaHTOpP. ClegoBaTeIHO, TOBA He MOXKe Ja O'be HUTO NCTUHA, HUTO JIbXKA.

Babesiexke, Je 3a Bcekn npeukar P(x,y), uspasbr VxIYP(x,y) e eksuBasenren Ha YyIxP(y, x),
Tbil KATO TOBA € IPOCTO IIPEUMEHyYBaHe Ha IpoMeHnaIuBuTe. [IpuMepHo, B IpeauKara ¢ MHONOTOYH-
AT Ha [peJHATA CTPAHWIA, HAMA 3HAYEHUE JIajii HapudaMme C X I'bPBOTO MHOTOTOYUE U C Y,
BTOPOTO, Wi 0OpPATHO.

Heranus na n3pas ¢ MHOro KBAaHTOPH ce IpaBu JiecHO. KakTo Beue BUjisIXMe, HETaIyATa 00pbIIa
EK3UCTEHIUS KBAHTOP B YHUBEPCAJICH U OOPATHOTO, TAKa {e P “TIPEeMIHABAHETO CU~ 1IPE3 PEIUIa
OT KBAaHTOpH, Herarmugra ru obpbia. Ero mpoct npumep. B maremarndeckusa aHa M3 I'PaHUIA
Ha (DYHKIMS B TOYKa ce jeduHUpa 10 ciaejaans HadnH. Oyrknuara f(X) ¢ JoMeilH u KojoMeilH
peaJlHATe Ynca UMa rpanuiia L B TOUYKa a ToraBa M CaMoO TOTaBa, KOraTo

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

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

(Ve es0 F0520 VX (0 < [x — a < § — [f(x) — L| < €))
Jeeso 7 (0 VX(0 < [x —al <& = [f(x) — LI < €)) =
JeexoV85m0 ~(VX(0 < [x —al <& = [f(x) — LI < €)) =
Jeeao V850X (—(0 < Ix —al < § = [f(x) — LI < €)) =

Je e V850X (—(—(0 < x —al < &) V (If(x) — LI < €))) =
Je e V8520 Ix((0 < Ix — al < 8) A—=(If(x) — LI < ¢€))

Je e V8520 Ix(0 < [x — al < SAf(x) — L| > €)
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