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BBHBEAEHUE B ChyKAUTEJTHATA U IIPEANKATHATA JIOTUKA

Munko Mapkos
30 cenremBpu 2013 .

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 uzpedeHus ca HeBEPHU, HO BBIPEKU TOBA U3BOIBT € BAJIUJIEH, 3aII0TO P TE3U IIPEIII0C-
TaBKU (& UMEHHO, I'bPBUTE JIBEé U3PEUEHNs), TPETOTO U3PEUEHNe CJie/[Ba. 3abesiexere, 4e U JBara
M3BOJIa UMAT €JIHa U Cbina dopmal:

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.

a moBTOpUM: M3BOABLT € BaJujIeH 3apa/iu (hopMaTa CH, a He 3apajii CbIIbPXKAHUETO Ha ChC-
TaBJIABAIATE 0 JyMu. V3BObT ocTaBa BaJuJeH KAKBUTO U JyMH Jia Ce cjaraT Ha MPa3HUTe
MeCTa, CTUTa Ha €THAKBO OIBETEHHM MeCTa Jia Ce CJIaraT €JHU U CHIIU JTyMH.

Toga, e BaMHOCTTA Ha aPTyMEHTa 3aBUCH OT (hOpMaTa My, € JIOCTUKEHIE HA JIPEBHOTPbIIKATA
duocodcka MUCHII U TO-TOYHO HA TeHua Hus Guiaocod APUCTOTEs, YIUUTO TPYIOBE ChIIHPIKAT
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
U3BOJI, B KOMTO ChCTaBJIABAIINN ITPOCTH U3PEUEHUsT MOXKEM JIa CINTaMe 3a eJIeMeHTH 0e3 CTPYKTypa.

N3Boxa 1

Axo Baym bk, Ban HOCH Tabp.
Bamm abaxxa.

Caenosarenno, IBan Hocn 1aabp.

[Ipocture m3pevuenusi ca Baau dsorcd m Hsean Hocu wadsp. Besko oT TIX € WM UCTUHA, WA
JIbxKa. B cbxKuTe/iHaTA JIOTUKA HE Ce JIONMYCKAT “MEeXKJIMHHU Bb3MOXKHOCTA Ha YaCTUYHA, UCTUH-
HOCT; CBETHT Ha CbXKJIUTETHATA JIOTUKA B TO3M CMHCLJ € YePHO-OsJI; WU UCTUHA, WM JIbXKA,
JIpyra Bb3MOXKHOCT HSIMA.

WN3Bopa 1 e Banuen. Toa e sicHo oT 001U ¢boOpaKeHnsl, HO HATATHK ITIe BUJIMM, Y€ alaparbT
Ha CbXKIUTeTHATA JIOTUKA TO03BOJISIBA JIa JoKazkeM (hopmasiHo BaaugHocTTa My. Cera j1a pasriemame

JpyT IIPUMEDP.

N3Boxg 2

Axko Basu bk, VIBaH HOCH 9aIbD.
NBan vHOCH 9aIbp.

CremoBaTeiHO, BAIU IbKI.

NuaryutusHo € sgcHo, ue I3Boa 2 e HeBa/JeH, Thil IPU U3KA3aHUTE IIPEJIITOJJIOKEHNS HUIIIO
He npeun Ha VBaH ma HOCH Yaabp A0opu Korarto He Bajm Jbxka. Cera ja pasriemaMe JIBa IpyTru
M3BOJIA.

N3Box 3

Ako nengar e nonenennuk, Mapust otusa B8 OMIA.
JleHAT e TIOHEeIe/THUK.

Cunenosarenno, Mapusi orusa b @M.

N3Boa 4

Axo nensar e nouenennuk, Mapust orusa b @M.
Mapus oruBa BbB @M.

CitetoBaTesIHO, JICHAT € MOHE/ICTHIK.

fcuo e, ve U3Bog 3 e Banuuen, a I3Bon 4, nesanumaen. OcBeH ToBa,

e IpuuMHAaTa, mopau Kosito VI3Boma 3 e BasnjieH e chinara, nopaiu Kkosgto U3Boa 1 e BasuieH,

e IpuuMHAaTAa, nopaau koaTo VI3Bom 4 e HeBaiauieH e cbiara, nopain kKosto M3Box 2 e
HEeBaJIAIEH.

Bammanocrra mim HeBaJaumIHOCTTa Ha YETHPUTE M3BOJA € CJIEJCTBHE Ha TsaxHaTa dopMma, a He
Ha TOBa, KAKBU IPOCTH u3pedeHns ca usnoj3sanu. MI3Boa 3 ce nosyaasa ot U3Box 1 upes
zamecTBate Ha “Bamm nbxna’ ¢ “Jlensar e nonenennnk’ u Ha “MBan Hocu vaabp”’ ¢ “Mapust otusa
BbB OMIN”. Ananornano, I3Bos, 4 ce nosydasa or I3Boa 2.

Jla moBTOpUM — HsIMa HUIIO 0COOEHO B IpocTuTe m3pedenud “Bamm pbxa’ u “Ban nocu gaanp’,
koero na npasu M3Box 1 Bammmen. MoxkeMm J1a ' 3aMEHUM C KOH Ja € IPOCTH M3PEUYEHUS U
U3BOIBLT IIe ocTaHe BajauaeH. Anamornano, VI3Boa 2 e HeBamaIeH He 3aI[0TO UMa HEIo 0COOEHO
B IIPOCTHUTE MYy U3PEUECHUSI.

®opmarta na MI3Bog 1 e:



Axo p, 1o q

P
CrenoBaresvo, q

N3Box 3 mma cbmara dopma. p U ( ca NPOMEHJNBH, BCAKA OT KOWTO € WM WCTHHA, WU
JI'byKa; TAKUBa IIPOMEHJIMBU Ce HAPUYAT A02udecku npomensusu. Olre Ka3Bame, 9e Te ca npocmi
cootcdenus. PopmastHaTa AepUHUIUS HA “TIPOCTO ChbXKIAeHNE €, IPOCTO pa3Ka3BaTe/IHO U3pevueHne,
KOETO € I UCTUHA, WK JI'bKa. BbIPoCuTeTHUTEe NU3peUeHnsT M Bb3K/INIAHUATA He Ca ChIKICHUS.
He ca chbxaenns u paska3BaTeHI U3PEUEHNsI, 38 KOUTO He MOYKEM JIa TBbP/INM, Ue Ca WU UCTHUHA,
WA JIbrKa. 3a KPATKOCT, IIIe OeJIeXKUM HCTHHATa ¢ |, a JbxkaTta ¢ F. OcBeH IpoCTH ChiKIEHUS
BbBEXKIAME U A02UYECKU KOHCManmu, Kouto ca | u F.

®opmara Ha HeBasmanutTe VI3Boa 2 u IzBos 4 e:

Axo p, To q
q

CreroBarestio, (

Baro n3Boj ¢ TakaBa popMa € HEBAJIUIEH IIe CTaHe SICHO HATATbK.

Cscmashu coorcdenus ce 00pa3yBaT OT IPOCTU ChKACHUS, IPYTH ChbCTABHU ChKIEHUS U JIOTTIECKH
KOHCTaHTHU 1Upe3 nozuvecky caro3u. Cera e m30pOUM JIOTUYECKUTE ChIO3U, KOUTO ITe U3I0I3BaMe
B Ta3M JIEKITUS.

2.1 Bwuaose Jorm4eckKu CcbO3U

Huzronkius Besexu ce ¢ “V”. Ako p 1 ( ca cbxkjeHnst (IPOCTH WM ChCTABHU, HAMA 3HAUCHUE)
WX KOHCTAHTH, TO P V q e dustonkyuama wa p u q. T9 e ¢bCcTaBHO ChKIEHHE, KOETO €

® JIbKa, aKO U P, U ( Ca JIbXKA,
® UCTUHA BbB BCEKM OCTAHAJ CJIydail. A Te3m ocTaHaU CIydaud Ca TPH:

— P € IbXKa, ( € UICTUHA
— P € UCTHUHA, ( € JIbXKa
— P € UCTUHa U ( € UCTUHA

Nnade kazaHo, TU3IOHKIIUATA € UCTHHA TOraBa M CaMO TOTaBa, KOraTo ITOHE €JIHO OT yJacTBaIluTe
CbXKJeHUs e ucTuHa. Jpyr HaUMH J1a onpeae/inM JU3I0HKIIATA € Ipe3 Tab/IrIa:

plallpVaq]
FIF] F
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Takapa Tabiuia ce Hapuda mabiuya Ha ucmurrocm. Beeku pen Ha TabjuiaTa OTroBapsi Ha
TOYHO €J[Ha Bb3MOyKHa KoMOuHarms or F u T 3a p u . Besgko TakoBa “pasnaBane”’ Ha KOHKPETHU
croitroctu (F win T) Ha npomensuBuTe ce Hapuda 6a.410auuA. OT KOMOUHATOPUKATA € M3BECTHO,
Je 6posAT Ha BasoaruuTe ¢ 2", KbIETo T e 6poAT Ha yYacTBAIINTEe IIPOMEHINBH .

f3a slormaecknTe KOHCTAHTH MOYKE /18 MUCIIHM, Y€ ChINO UMAT Tab/INIA HA HCTUHHOCT, HO TS CE ChCTOU CAMO OT
equn pes. Toit karo 20 = 1, mpaBuaoro 3a 6post Ha pejoBeTe OcTaBa B ciiia. To3M eUHCTBEH PeJ| 33 KOHCTAHTATA,
T e T u 3a koucranrara F e F.



JI3r0HKIIATA TOPe-10Jy ChOTBETCTBA Ha Cbi03a “un’ OT ecTrecTBeHus €3ukK. CbOTBETCTBUETO
obade He € TOYHO, TIOHEXkKEe e€CTECTBEHOTO “mjin’ Ha OBbJTrapcKu ce ynoTpedsiBa € JiBa Pa3/ImIHU
cvuchaa. “Vnu” B ecTrecTBeHHMsI €3UK MOXKe jla ObJle M3KJIYBAI0, KOETO 3HAYH, Ue M3Pa3bT €
UCTUHA KOTaTO TOYHO €JHO OT YYACTBAIUTE CbHXKJIEHUs € UCTUHA, U JIbKa B IMPOTHBEH CIIyYail.
[IpumepHO, aKO YOBEK He MOYKe Jla CU CIIOMHU KaKBa € I'bpBaTa JIEKIIUs 3a JIeHs, MOXKe Jia KarKe

IIspsama aekyus e no anasud UL no ar2edpa.

Tyk “mmn” ce ynorpebsiBa B CMHUCHJI Ha U3KJIIOYBAINO ‘WU — SCHO €, 4e JICKIUsTa HAMa Jia €
€JTHOBPEMEHHO 10 aHAJIM3 U 110 ajredpa.

JI3t0HKIMATa CHOTBETCTBA TOYHO HA JPYTOTO, BKJIIOYBAIIOTO ‘WK , IPU KOETO, aKO JIBETE
Y4dacCTBallld Cb2KACHUA Ca UCTHHA, IAJIOTO Chb2KJICHNE € NCTUHA. HpI/IMepHO

Bpe./\/temo HG MOpPEMO € CABDHUEBO UAU BPEMEIMO 6 NAAGHUHUIME € 6EMTPOBUINO.

[IpumepbT MOXKe J1a HE 3BYUU CHBCEM €CTECTBEHO, HO CMUCHJIBT €, Ue MOHE €JIHO OT JIBETE, a MOXKE
U JIBETE eTHOBPEMEHHO Ca U3II'bJIHEHM: CIbHIE HA MOPETO U BATHP 1O IJIAHUHUTE.

Hue mie Bb3mpuemeM KOHBEHITUATA, Y€ CAMO €JIHO YIIoTpebeHo “nin’” o3HavuaBa BUHATY BKJIIOYUBA-
o “wr’, JIOKATO 3a M3KJIIOYBAIIOTO “MJIH KOHCTPYKIUATA € “WJIH ..., Wik ... . CbIylacHO Tasn
KOHBEHIINs, 33 Jla KaxKeM, de II'bpBaTa JIEKIUs € 110 TOYHO €JiHa OT JUCIUILUIMHUTE AaHAIu3 U
asirebpa, TpsA0Ba Jla KaxKeM

I[spsama aekuyua e uau no anasu3, UL MO GA2e0Pa.

NszkaouBamio niau  Benexu ce ¢ “@”. Bede 00sicHUXME CMHUCDH/IA HA TO3U JIOTUYIECKU CHIO3.
Tyk cama 11e jgazem Tabaunara My Ha UCTUHHOCT, KOSATO €

plalr®q]
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Konronknua Besexn ce ¢ “/\”. Ako p u q ca cbxkaeHus, To p /\ € KOHIOHKYUAMG HA P U
q. Ta e cberaBHO CbXKIEHTE, KOETO €

® JI'b2Ka B TPpUTE CJIy4dasd:

— P € JbXKa 1 ( € JI'bXKa
— P e JbXKa, € UCTUHA

— P € ucTtuHa, g € JI'bzKa

® JCTHUHA, aKO U P, U ( Ca UCTUHA,

MNnave kazaHoO, KOHIOHKITUSTA € ICTUHA TOTaBa U CaMO ToraBa, KOraTo U JIBETE YIACTBAIIMN ChXKJICHUS
ca uctuHa. JIpyr HauuH J1a ompee/nM KOHIOHKIUSTA € Ipe3 TabJ/Iua:

plalrAq]
FIF] F
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TIF| F
TIT T

OHIOHKIIMATa CbOTBETCTBa JOCTa TOYHO Ha CbhbIO3a MW OT €CTEeCTBCHUA C3UK. MMEPHO
K I it 9 II ’

4



/Inec epememo e cAsHYe80 U Yympe 6pememo ULe e CATHYESO.

()]

CbOTBETCTBUETO HE € ChbBCEM TOYHO, T'bil KATO IMOHIKOTa ChIO3BT ‘U HA ObJrapCKu UMa TeMIIOpPaJIeH
aCIeKT, 3apaJii KONTO 1ojipedaTa Ha MPOCTUTE M3PEUeHus, KOUTO TOW CBbP3Ba, UMa 3HAYUEHUE,
IIPUMEPHO

Tsa usnycha wawama u wawama ce pas3bu na noda.
3BYYH €CTECTBEHO, JOKATO
Yawama ce pa3bu Ha noda u MsA UNYCHA YAULGMA.

3By49U CTpaHHO, aKO B JIBETEC IIPOCTU CbL2KIACHUA CTaBa AyMa 3a CbllaTa Yallla. ﬂpyr npuMep 3a
T

TOBa, Y€ B eCTeCTBEeHUA €3UK HO,Z[pG‘,Z[ﬁ&T& Ha ABeTe IIPOCTU U3pedeHud OKOJIO U -TO MO2KE Ja UMa
SHa4YeHue, € odeBuJHaTa pa3/iiKa B CMHUCDBHJIa Ha CJIeJHUTE JBE€ U3PCUYCHUI:

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

(IS A 7

Babenexkere, ge chbiosuTe “a”’, “Ho”, “obaue” m “xeM, ...xemM Ha ObJArapCKHU CbHINO U3pa3IBAT
KOHIOHKIINS, IIPUMEPHO

Jlnec epememo e cash4eso, a ympe 8pememo we € 0bAauHO.
Buepa omudox 6 ynusepcumema, no ne sudax Ilemasp.
Xem 6anu, rem epee casHue.

NMvnumkanua Benexxu ce ¢ “—”. Heka p u q ca cbxkiaenus. Torasa p — ( ce gere “p
umnaukayus q”. CbXKIEHIETO P ce Hapuda axnmeyedenm, a ¢ ce Hapuda KoHCeK6eHM.

Nmiummkarusita, JOHAK'bIE ChOTBETCTBa Ha CbiO3a “aKO ..., TO ... OT €CTeCTBEHUS €3UK, HO
CBOTBETCTBHETO CbBCEM HE € II'bJIHO. 3abesIerkeTe, Ue B €CTeCTBEHNUs €3UK KOHCTPYKITHATA “aKo . . .,

TO ...”, WIN JIOPHA caMoO “aKo ..., ... YeCTO U3pas3siBa MPUINHHO-CJIEACTBEHa BPb3Ka, IPUMEPHO
Axo usnycra wawama, msa ue ce cuynu.

Yynenero Ha JalaTa € cJIeJCTBUE OT U3IyCKAHETO M.

Ot apyra cTpana, Ipu JIUICA Ha OYEBUIHA IPUINHHO-C/IEJICTBEHA BPb3Ka MEXK /Iy aHTeIeIeHTa
1 KOHCEKBEHTa MMILIHKAIIATa MOXKe J1a 3BYy4YN O€3CMUCIEHO OT IJleJHa TOYKa Ha PA3TOBOPHUS
€31K, IIPUMEPHO

Axo 2+ 2 =4, mo Pum e cmoauyama wa Umanrusn.

B JIOTUKaTa, KOATO JUCKYTHUPpaMe, 3a IIPUIMHHO-CJIEJCTBEHN BP'b3KMU HE CTaBa JAyMa. B Cbh2KIUTeJI-
HaTa JIOTUKa €/IJMHCTBCHO HU NHTEPECYBa NCTUHHOCTTa Ha HAKAKBU Cb2KJICHUA. Hexka pa3CcbaKIaBaMe
BbpPXY TOBa, KaK UCTUHHOCTTa Ha (bopManHaTa UMIIJIMKaIid 3aBUCHU OT UCTUHHOCTTa Ha yYaCTBa-
muTe Ch2KICHMA.

e AKO aHTeIENIeHTHT € NCTUHA, HellaTa Ca sICHI.

— aKO KOHCEKBEHTDHT € UCTHUHa, UMIIJIMKalluATa € UCTUHA,

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



LII/ICTO €3UKOBO-UHTYUTUBHO TOBa € TaKa, IIOHEXKEe MO2KEM J[a MUCJ/IMM 3a UMIIJINKalluAdTa KaTO

3a “obelanne 1 U3I'bLJIHEHUE : NPU YCA068UE, e AHTEIeAeHT'bT € HCTUHA, M02060 KOHCEKBEHTbT
TpsOBa J1a e uCThHa, 3a Ja Obje n3IrbaHeHo oberannero. C Ipyru AyMu, ChXKJICHIETO P — (

3a/b/DKUTE/HO € UCTUHA, KOTATO P € MCTUHA U ( € UCTHUHA —ODEIaHNeTO € M3IIbJIHEHO U

38 IbJIZKUTEJIHO € JIbXKa, KOraTo P € UCTUHA U ( € JIbXKa—cera obelnannero e Hapyiieno. 11

Taka, JOTYK U3BEJOXMe YacT OT Tab/MIaTa Ha UCTUHHOCT 38 P — (:

plalp—aq]
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OcraBa ja pasriejamMe UMILIAKAIIATA, KOTaTO aHTENEJeHThT € JIbXKa. TyK Helarta He ca
TOJIKOBA ICHU OT Haii-o0Imu cbobparkKeHusi. AKO OIpeIesnM, de UMILINKAIUATA € JIbKa [IpU
aHTeIeJIEHT-IbXKa, TO UMILIUKAIUATa O1 OmJia ChbIUAT CbhbIO3 KATO KOHIOHKITAATA:

‘plallp—gq]
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Tosa He e IIpaBUJIHO, UHTYUTUBHO UMIIJIMKalIUATa U KOHIOHKIUATa Ca Pa3/IM9YHU CbhbIO3U. ,Ha
pa3Ccb2KaaBaMe JdaJiid 01 MOLJIO UMIIJIMKalUATa Ja UMa pa3/IMdYHa UCTUHHOCT IIPU Ppa3/JIMYIHU
CTOOMHOCTHM H&, KOHCEKBEHTA, (HpI/IHOMHHMe CH, 9€ aHTeleJCHT BT € J'I’b}Ka)I

‘plallp—gq] ‘plallp—gq]
FIF[ F FIF[ T
FIT T U FIT F
TIF| F TIF| F
TIT T TIT T

[IbpBaTa BHb3MOKHOCT OTXBBPJISIME BejIHArA, 3AI0TO TOraBa UMILIUKAIIATA O UMAaJIa ChIa-
Ta UCTUHHOCT KaTO KOHCEKBEHTA, & OYEeBH/IHO “aKo P, TO q” He € ChINOTO KaTo camo “q”. 3a j1a
OTXBDBPJIIM BTOPaTa BB3MOXKHOCT, Ja pPas3rjegaMe OTHOBO UMILIMKAIIATa “AKxo sanu 060tc0,
Hesan Hocu wadsp”. Bropara Bb3MOXKHOCT Ka3Ba, Ue HsMa KakK Ja He BaJIM U CbIIEBPEMEHHO
Wsan na vHocu daabp. OT Haii-o0mm choOparkeHns obade e sicHO, de VMBaH MOxKe j1a HOCH
Y/ IbP HEIPEK'bCHATO, TOBA He € B IpoTuBopedne ¢ “Axo saau dsoicd, Uean nocu wadsp”. Taka
Je BTOpaTa Bb3MOXKHOCT CbIINO He Ou cjejiBajio ja Obje npuera. EjuHcTBEHaTa OcTaBalia
Bb3MOXKHOCT € UMILINKAIUATA JIa € UCTUHA BUHAIU, KOTa aHTEIEJIeHTHT € JIbXKa,

plalpr—q]
FIF] T
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TIF[ F
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C APYyru JyMu, JIOTUOUTE Bb3IIpueMaT OIITUMUCTUYIHUA IIOAXO0/ Ha HEBUHEH do dokaseane na
npomueHomo KbM O6eHLaHI/Ie, HYUATO IIpeAlloCTaBKa € JI'bXKa: O6€IH&HI/IGTO € CIIa3€HO He3aBU-
CHMO OT TOBa, JdaJinu O6€HL&HOTO € U3II'bJIHEHO MJIN HE.



B”preKI/I Isj1aTa apryMeHTallisd 3a HCTUHHOCTTa Ha UMIIJIMKaIlUdA ¢ aHTeIeJeHT-/I'b2Ka, TOBa, KOETO
TOKY-IIO U3BCJJOXME€ € KOHTPanHTYUTHUBHO. Cnope,zg HEIro ChbzKACHUA KaTO

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

ca uctuna! Kimroabr KbM pa3bupaHeTo Ha UMILIHKAIAATA €, YOBEeK JIa He MUCJIU B IMIPUYIUHHO-
cijiesncTBeHu Kateropuu. [losrapsime, e Tabymiara Ha HCTUHHOCT Ha UMILTUKAIATA € CJIeTHATA:

plalpr—aq]
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Nma MHOTO €3MKOBH KOHCTPYKIIAN, KOUTO CHbOTBETCTBAT Ha NUMILJIUKaIIUATA. P — q MOZKe Ja €
CbOpMaIIHI/IHT 3alliC Ha BCAKO OT CJIEJHUTE TBLPACHUA Ha €CTECTBEH 6’bJIFapCKI/I €3UK:

e Axo p, 10 q.
e Ako p, Q.

HocTaTbaHO yeaoBue 3a q € P.

® D e J0CTaTb4YHO YCJIOBUE 3a (.

g KoraTo p.

® ( Torasa, KOraTo p.

Heobxommmo yciioBue 3a p e (.

q € HeoOXOIUMO yCJIOBHE 33 P.
e D BIeue (.

® D caMo ako (.

® P caMo Torapa, Koraro (.

e ( cieJiBa oT P.

a moropuM. AKo pa3cbKaaBaMe B TEDMUHUTE HA HEOOXOMMOCT 1 JIOCTATHIHOCT (B MATEMATHKATA
YeCTO ce M3passiBaMe TakKa), aHTeleeHThT € CBbP3aH C JIOCTATHLIHOCTTA, & KOHCEKBEHTHT, ¢ He00-
XOJIMMOCTTA:

P - q
—~— ~—~—
JOCTATBIHOCT H606XOAHI\/IOCT

3a j1a ce ybeaum, Ue e Taka, Ja pasriegaMe UMILTHKAIUITa

Axo sanu dsorcd, Hean nocu wadsp.



Jla Bajim b € JJOCTAaTBYHO, 3a Jia TBbpauM, de Ban Hocu 4ajabp. VBaH ja HOCH Yaibp €
HeOoOXO0IMMO, 3a Jla TBBLPANM, de Bajgu bk . O6parnoro obade me e Bapuo! He e Bapmo, ue
WBan ma HOCH Ya/Ibp € JIOCTATBHIHO, 33 Ja TBBPIUM, Ue Baau IbxK1 — VIBaH MOXKe Jji1a Cu HOCH
JaIbpa IIpe3 IAJI0TO BpeMe, UMILIUKAIUATa He OTXBbPJIsd Ta3u Bb3MOXKHOCT. He e BIpHO ¢bIIo,
Ye Jia BT b € He0OXO0IMMO, 3a Jia TBbPAuM, de VIBaH HOoCH 9ajIbp — 110 ChIIATE ChOOparKeHUs.

Bu-umnukanusa Benexu ce ¢ “”. Heka p u q ca cbxkaenud. p < ( ce 4ere “p mozasa u
camo mozasa, Kozamo (”. Bu-nMnIMKanusaTa € ICTUHA, KOraTo P U ( UMAT €Ha U CbINA JOITIECKa
CTOMHOCT, U JI'bXKa B MIPOTUBEH ciaydaii. Tabiuiara Ha TO3U CHIO3 € ciieHaTa;

plallpeg]
FIF] T
FIT| F
TIF| F

T T

Orpunanue Hapuua ce ome neeayua. OTpHUIIAHIETO He € CHIO3 B CHIIUS CMHUCHJI, B KOUTO
ca CbIO3U KOHIOHKIIMSATA, AUBIOHKIMATa 1 T. H. Te ce mpmiarar KbM JBe CbXKJIEHUS, JIOKATO
OTPHIIAHUETO Ce IIPUIara K'bM €JIHO ChrKJeHIe. AKO P e ChbiK/eHNe, HETOBOTO OTPUIIaHIE ce OeslerKn
¢ “—p”. OTpunaHuero Ha P € JI'bXKa, KOraTo p € UCTHHA, U € UCTUHA, KOraTo P € JIbXKa.

p|p]

T
F

F
T

2.2 Tabauiy Ha UCTUHHOCT HAa CHbCTABHUTE Cb2KICHUS

Heka p, q u T ca mpocTu ChKJIeHNsI, BCSIKO OT KOUTO MOxKe Jia e wim 1, i F. Bujsixme kak or Tsix
MOKEM Jla obpasyBaMe ChCTABHU ChXKJEHHsl Upe3 JIOTWYeCKu chio3u. Ha cBoit pej, mosrydenure
CHCTABHU CHXKJICHUS MOKE J1a, C€ TOI3BAT 3a ChCTABAHE Ha OIIE O-IOJEMH ChCTaBHU ChKICHUS, U
T. H. C'bCTaBHI/ITe Ch2KJIeHNd CBIITO Ca UJIN T, njam F7 APYIr Bb3MO2KHOCTHU B KJlaCUYI€CKaTa JIOTUKa
Hstma. ToBa sICHO ce BUxK/1a B TabJIMIUTE Ha UCTHHHOCT Ha KOHIOHKIIUATA, JU3IOHKIAATA U APYIUTE
CbIO3U — B Hall-JeCHUTE KOJIOHU Bb3MOKHUTE cToiiHocT ca 1 un F. BaxKHOTO 1Ipu BCSIKO ¢HCTABHO
ChXKJIEHUE e, KaK 3aBUCH HeroBaTa CTONHOCT OT CTOMHOCTHTE HA yYaCTBALIUTE IIPOCTH CbYKICHUS.
3a BCdKa Bb3MOXKHa BaJllOalldsd Ha IIPOCTUTE Cb2KICHUA, CTOMHOCTTaA Ha CbhbCTaBHOTO Cbhb2KJICHHUEC €
CTPOrO OIpeJIe/ICHA.

Ha pasriieame cberaBaoTo chxkaenne (pV q)/A(pVr). Ckobure ykazsar npuopumema: Ha Haii-
BHUCOKO HUBO TOB& CbXKJIEHUE € KOHIOHKIIUS, KATO JIBETE ChCTABJISBAILU ChKICHUS He Ca IPOCTH,
a BCAKO OT TAX € JU3IOHKINA Ha HPOCTU ChxKaeHusd. OUeBHIHO YYACTBAIIUTE IIPOCTH Cb2KICHU
ca 3, a e 4*. 3a ga BummM Kax 3asucu croitnoctTa Ha (p V q) /A (p V 1) o cToitHOCTHTE Ha P,
¥ T, IPaBIM TaOJIMIa HA HCTHHHOCT ¢ 23 = 8 pesia, OTrOBAPSIIN Ha OCEMTE BHL3MOYKHI BAJIOAITHIL.

T3abeexere, de He kasBame “IBam 1a HOCH YaIbP € HEOGXOINMO, 38 18 BAIH LK1 . ToBa 61 6110 06BbPKBALIIO,
TTOHeKe O 3BYyYaJ0 KAaTO MPUIMHHO-CIEICTBEHa BPbH3Ka, KAKBATO B pPEAJHUs CBSIT HAMA: TOBA, Y€ HIKOW HOCH
JaIbp, He TMPUYNHSABA JTbXKJI. B peasHoCTTa, MPUIMHHO-CIEICTBEHa BPDb3Ka MEXKIY IbXKAa W 9a bpa UMa, HO
T € B obpaTHaTa MOocoKa. KakTo kazaxme, 3a MMILIAKAIUATA OT ChXKJUTETHATA JIOTUKA PEAHUTE MPUINHHO-
CJIeJICTBEHN BPB3KU HIMAT HUKAKBO 3HadeHue. Hammata dopmynuposka “UBan j1a HOCH Yaabp € HEOOXOoauMO, 3a
Jda TBHBPAUM, de ...” He Npenojara HIKAKBa IPUUINHHO-CJEICTBEHA BPB3Ka MEXKIY AbXKJa U Uabpa Ha
Wsan. C Hesa nue kaspame, e He € BH3MOXKHO J1a BaAJId AbXKI 1 Bam 1a e 6e3 yaabp.

fAKO M3MOJI3BAME TEPMUHOJIOIUATA HA TEOPHATA HA MHOXKECTBATA, IIe KAYKEM, I€ MIOKECTBOTO OT IIPOCTUTE
CbXKJICHUSA-YIACTHANIA B KOHIOHKIHUATA € 00eduHEHUEmo OT MHOXKECTBATa Ha IPOCTUTE CbXKJECHUS Ha JBETe
JTI3IOHKIIAH.



Tabymna 1 Ha Ta3u crpaHuila HOKA3Ba KpailHud pe3ysTaT, KOWTO HU UHTepecyBa — KOJOHATa Ha,
(pV q) /A (pVr) e nail-puscHo (1recrata KOJIOHA), a MEXKJIUHHATE Pe3ysaTaTH (YeTBbpTa W IeTa
KOJIOHA) Ca 3 YJIeCHEHWEe Ha IHTATeJIsl.

plalr|pValpVr[(pVaAPVT)]
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
T|F|T T T T
T|T|F T T T
T|T|T T T T
Tabauma 1

B ciyuaii, 9e He e sicHO Kak e roctpoeHa Tabsuia 1, cera 1me HalrpaBUM HEWHOTO IOIIbJIBaHE
OI00PHO, CTBIIKA 10 CcTbhiKa. Jla pedem, 4e cmMe B caMOTO HAYaJI0 U CMe IOI'bJIHUIA CaMO
CTOUHOCTHUTE HA BaJIIOAIAUTE:

plalr[pVal[pVr|(PpVaAPVrT)]
FIF|F
FIF|T
FIT|F
FIT|T
T|F|F
TIF|T
T(T|F
T(T|T

IIle nomrbaHIM KoJIOHATA, MapkupaHa ¢ pV q. CboOpazsBame, de Thil KaTo pV ( He ChIIbpxKa T,
MOZKEM JIa UTHOpUpaMe (BpeMeHHO) KoJioHaTa, MapKupasa ¢ T. Torasa rieaMe BJIsIBO CAMO KOJIO-
HUTe, MAPKUPAHU C P U ( U BCE €JIHO IOI'bJIBAMe Ta3n TaOIUIA:

[pV4

P

—| | | M| 4| 4| M| ||

o | e | B 1| B Vi

CobriacHo TOBa, KOETO 3HaCM 33 JUIIOHKIHNATA, KOJIOHATA Ha P V (J ce IIoII'bJIBa TaKa:



= | || ™| 7| ™| ||
—| | T | H| H| ™| T||=
=
o | e e | e e 1 B B [ R
Eal

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

|

[PVal[pVr[(VaARVD]

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

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

= ||| ™ T T ||

AH&JIOFI/I‘{HO InomnbJjJaBaMe U KOJIOHaTa Ha P Vr:

|

[pVa[pVr[pVaApVr)]

—| | T | H| -] 7| ||

= M| | | | T | || =

|| = =] = =] | 7
—~| == = | | =

= ||| ™| 7| T ||

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

pVq|pVr[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 € pe3yaTarsT, mokasad B Tabauma 1 #Ha cTp. 9.

2.3 llpuopureTu Ha JJOTUYECKUTE ChIO3U

AKko TpsiOBa J1a 3anmIeM HoAPOOHO CJIOXKEH U3Pa3 OT ChXKIUTeTHATA JIOTHKA, TPA0Ba J1a U3II0JI3BaMe
MHOI'0 CKOOM, 3a Jia yKaKeM HeJIBYCMHCJIEHO KaKBO HMaMe IpeaBu. AKO HsMaMe IIPaBHja 3a
IPUOPUTETH IIPH 3allCBAHETO W HEe M3I0J3BaMe CKOOM, M3pasuTe, KOWTa 3allicBame, Ouxa OuUIm
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.

[le ce yrosopum, Ye CJeJHHTE HPUOPUTETH HA JIOMMYECKUTE CHIO3U € B cuia (B HaMAJsIBAIL
HOPSJIBK ) :

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 IIpoTuBopedne 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,
cwxaennero (pV q) /\ (p V 1) e ycaoBHOCT, KakTo ce BuKaa or Tabsuma 1 Ha crp. 9.

Ha pasriename cbxkaennero p V (/A T) u Heroara Tab/IMIE HA HCTHHHOCT:

plalr]aAr]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
T|IT|T T T
Tabsmna 2

Cpasuere Tabsuma 1 ¢ Tabauma 2. 3a Besika Bastioarus, croiinoctta Ha (pV q) A (pV 1) e
chiraTa KaTo croitHocTta Ha p V (q /A 1). UMame mpaBo ia KazkeM, 9e BCBIIHOCT TOBA € €JHO U
CBINO ChXKJIEHNEe, HATIMCAHO [0 PA3JINIHI HAYMHU.

Onpenenenue 1. 3a scexu dee cacmashu 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
exeusasenmnu, ce beaeorcu ¢ s = t.1 U

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

[Mle 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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Camu nokaxkere, ve p — q = —p V . Tozu pesyarar 1mo3possiBa ja 3aMECTHM BCsIKa MMILIN-
Kalusd, 6I/IIIO Ha IIPOCTH, 6I/IJIO Ha CbCTaBHM CbXKJICHHA, C JUSIOHKIMA OT HETraludATa Ha II'bPBOTO
Cb2KIeHne n BTOPOTO ChxKACHUE.

Camu mokazkere, 9e p <> q = (p — q) /A (q — p). Umaiiku npeapu 7031 pe3y/aTar, KOraTo
JIOKa3BaMe TBbPJIEHHs OT THIA

A ToraBa M caMO TOrapa, Korato B

YeCTO M3BBPIIBAME JI0KA3aTe/ICTBOTO Ha JIBa eTala: I'bPBO JOKa3BaMe UMILINKAIIAATa
Ot A cnensa B

1 TI0CJIe JIOKa3BaMe NMILIHKAIIATA
Ot B ciegsa A

Teopema 1. Heka p, q u T ca npousdsoanu csotcdenua. Caednume eKeusaienmHocmu ca 6 Cula:
cBoiicTBa Ha KoHctauture: p A\ T=p, pVF=p, pVT=T, pAF=F
cBoiicTBa Ha orpuniaumero: p/A\A—p=F, pV-p=T.
uaeMIioreHTHoctT: pVp=p, p/Ap=rp.
3aKOH 3a ABOMHOTO orpuitanme: —(—p) = p.
KoMmyTaTuBHOCT: pV q=qVPp, pAq=q/p.
acormmatuBHOcT: (PV q)Vr=pV(qVT), MPAGQAT=pA(qAT).
mpuctpudbytuBHocT: pV (qAT) = (pVT)A(PVT), pA(QVT)=(pAT)V(pAT).
zakonu Ha De Morgan: —=(pV q)=—pA—q, —(pAq)=-pV—q.
norsrbiiade: pV (pAq)=p, pApVq) =p. O

Besiko ot Te3u cBoiicTBa MOzKe JIECHO JIa ce JOKaxKe upe3 TabJInIa Ha HCTUHHOCT. 3aKOHUTE Ha
De Morgan umat cjejinuTe 00O0IIEHNA:

“Pi1Vp2V...Vpy) =i A paA... APy
“(pr Ap2 A AP =PV opa VeV opy

ChbinecTByBa 1 IpYT HAYWH 3a JOKa3BaHe Ha eKBUBAJEHTOCTH — Ype3 eKBUBAJIEHTHH IIPeoOpasyBaHUS.
Karo nmpumep e nokazxkem, de (p — q)V (q—=1)=T.

Pp—>q)V(g—r) (Tpit kKaTo s = t =5V 1)

(—pVq)V(~qVr)= (acormmaTuBHOCT Ha JIUIOHKIHITA )

—pVqV—-qVr= (KOMyTaTHBHOCT Ha JU3OHKIINSTA)
—qVqV-pVr= (acornuaruBHOCT HA JU3IOHKIHUSITA)
(—qV q)V(—pVr)= (cBoiicTBa Ha OTPHUIIAHUETO )
TV (—pVr)= (cBoiicrBa Ha KOHCTAHTUTE)

T

HpI/I JA0Ka3aTeJICTBO 9pE3 €EKBUBAJICHTHU HpeO6paBYBaHI/IH Ha II'bPBUA DEI MTMIIEM €IHO OT Cb2KJIE-

="

Husita, B ciaydas (p — q)V (q — ) = T. Cies ToBa nuieM 3HaKa 3a eKBUBAJEHTHOCT “=" U cJie]
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HEero B CKO6I/I OCHOBaHHETO, IIOPa/J KOETO TBbPAUM, 9€ HAIIMCAHOTO Ha BTOPpUL PEJT € EKBUBAJIEHTHO
Ha HaAIlMCAHOTO Ha IbPBUA pejl. B cirydas, O0CHOBaHUETO € Beve JIoKa3aHaTa eKBUBAJIEHTHOCT MEXKTY
s — t uw —sVt 3a npousBosian ¢bxKIeHns s U t. C gepBeHo ca HAIMCAHN Te3W CbXKIEHNUS HA IMbPBUS
peJl, KonTo OUBAT 3aMEeHEeHU C eKBUBAJIEHTH ChXKJIEHUs IPU IIPeXo/a OT I'bPBU KbM BTOpHu pej. 1
TaKa HATATDHK, JI0 MOCJETHIS PEJl, KONTO ChIbpKa OyKBaJIHO TOBa, HA KOETO HCKAME JIa TTOKAXKEM,
49e II'bpBOHAYaAJ/IHOTO Cbhb2KIAEHUE € CKBUBAJICHTHO, & UMEHHO T.

Mozkexme jia mokaxkem (p — q)V (q — 1) = T u upes tabiuna ¢ 8 pega. TpyHo e na ce kaxe
KO#l HauMH 3a J0Ka3BaHe € II0-MKOHOMUYEH B CJIydasi: JIaJIi ¢ IIpeoOpa3yBanusd, nim ¢ Tadbsuia. Ho
Jla CU TIpeJICTaBUM, e TPAOBa Jia JOKayKeM cJjeHaTa eKBUBaJeHTHOCT:

P=aV@=rV(r=s)et——u)=T

Tyx umame 6 npocTy CbhxKjeHusl. AKO 3all09HEM Jia JoKas3BaMe C TabJIuia Ha pbKa, Td IIe UMa

2° = 64 pena U NObJIBAHETO I 61 6UIO GABHO, JIOCAJIHO W MOXKE OH T'DEIIHO, 3aI0TO KOJIKOTO

IIoBe4ve KJIETKH 3a IIOII'bJIBaHE€ HNMa, TOJIKOBa IIO-BEPOATHO € YOBEK Ja C6’pra HAKDJE. OT Apyra

cTpaHa, ako 3abeJIeXKuM, e U3pas3bT BJsABO Ha “=" e or Buja (3a HAKAKBO A):
p—=q)V(g—r) VoA

Vv
CbIVIACHO IIPEAHOTO 1I-BO, TOBa € €KBUBAJIEHTHO Ha T

MOZKeM JIa TO IpeoOpa3yBaMe B €eKBUBAJEHTHUS MY
TVA

MOZKeM Be/[Har'a Ja TBbPAUM, Y€ U3Pa3bT € EKBUBaJICHTEH Ha T IIopaJaun CBoOHicTBaTa Ha KOHCTaAHTUTE.
Topa mokazaTescTBO Upe3 Mpeodpa3yBaHus € CbC CUT'YPHOCT IMO-KPATKO U NKOHOMUYIHO OT €BEHTYAJTHO
JI0Ka3aTeJICTBO Upe3 TabJ/IuIa.

Buasgaxme e1HO IpeimMcTBO Ha METO/Ia ¢ TIpeoOpa3yBaHUATa: TOIH MOXKe J1a € MHOTO 1o-e(bUKaceH
oT TabsmmaHust MeTo 1. Ho TabimaHuaT MeTo/1 nMa Ha CBOM peJI eTHO IIPEeIUMCTBO — TOM He N3UCKBa
noceruBocT. Toit e aszopummuven, KOeTO O3HAYaBa, Y€ JIECHO MOXKE Ja Ce UMILJIEMEHTHPa C
KOMIIIOT'bPHA IIporpaMa. 3a pas3/nKa OT Hero, MeTOIbT C IIPeodpa3yBaHuATa MOXKE Ja UCKA JTOCET-
JIMBOCT — B JIaJIeHA CUTYAIU, €JIHO IMpeodpa3yBaHnue MOXKeE Jia BOJIM K'bM YCIEITHO JTOKa3aTeICTBO,
a JIpyro npeobpa3yBaHue jia € OE3CMUCICHO YCUJIne, BOJIEIIO JIOHUKbIe. KaTto npumep 1me jgajiem
JIBa OIMTa 3a JO0Ka3aTeJICTBO Ha 3aKOHA 3a MONIbINaHeTo ape3 npeobpazyBanus. [IbpBugar onut e
HeyCIIellleH, ToW BoJu 70 “BbpTeHe B KpbI”. Bropusr e ycrere.

[InpBu onmt:
pV(pAq)= (aucrpubyruBHOCT)
PVPIA(pVq)= (amemmorentHocr)
pA(pVq)= (mucrpubyrusaoct)
(PApP)VI(p/Aq)= (umemmorenTHOCT)

P V ('p /\ q) HUIIO HE CME€ ITOCTUI'HaJIU, IIOJIYyIUXME TOBa, OT KOETO 3allO9YHaXxXMe

Bropu onur:

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

(PAT)V(pAQq)= (cbraacHo aucTpubyTHBH. HA KOHIOHK. CIPSIMO JIM3IOHK. )
PN (TVq

) = (cbriacHO cB-BaTa HA KOHCTAHTUTE)
p/ANT= (cbriacHo CB-BaTa Ha KOHCTAHTHTE)

p ycuex!
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Kax j5a ce gocern 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 W3Boa B chbXKJUTeJIHATA JIOTHUKA,

Omnpepnenenune 2. Hexap u q ca npoudsoaru coorcdernusn. Kassame, we q ciieaBa JOIHUECKU OT P,
axo p — q e masmonozusa. Paxmsm, e q ciedsa sozunecku om P, beseorcum maxa: p - qf. O

3abeseorcka: CumBorsT ‘" HE € JIOTUYIECKU CbIO3, Taka de “p - q” He e ChbCTaBHO CbXK/JICHHAE
Ha P U (.

B Ompegesierne 2 chKIEHUETO P € MPOU3BOJIHO. B MaremaTnkara 0OMKHOBEHO (KOraTro IIPAaBUM
U3BOJI) CHXKJEHUETO, 0M Koemo W3BexKJaMe, € KOHIHKIms. [Ipumepno, teopemara Ha Rolle B
aHaJIN3a IJIACH:

Axo

1. f e peasra pynrxuyus u

2. f e nenpexschama 6spry 3ameopenus unmepsan [a, bl u
3. f e dudepenyupyema espry omeoperus unmepsan (a,b) u
4. fla) =1(b),

MO CBULLCMBYBA YUCAO C 68 omeoperus unmepsan (a,b), maxosa we f'(c) = 0.

3aToBa C1eIBaIOTO OIpeie/IeHre TPeTHPa UMEHHO CIydasi, B KONTO TOBa, 0m Koemo CJie/iBa Helro,
€ KOHIOHKITHUS.

Omnpegesienne 3. Vssont 6 ceoicdumenrama noeuxa e nocaedosamenrocm om csocdenus pr, P2,

., Pr, q 3a naxoe 1 > 1. Coocdenuama pr, P2, ..., Pn €& TPEANOCTABKH, a ( € cleacTsue’.
H3z60dsm da e BaIuIeH 03HAMABA, “e CACOCTNEUEMO € BAPHO MO2AEaG, K02aM0O 8CUMKY NPEINOCNABKU,
ca 8EPHU. U

3abeneorcka: AKo TOHe ejHA IPEJIIOCTaBKa Pi € JIbxka, To P1 /A P2 /A .../\ Py € IbKa U TOrasa
(p1 Ap2 /... Apn) — ( € UCTHHA HE3ABUCHMO OT UCTHUHHOCTTA HA (, CJEIOBATEJHO H3BOIIBT
BUHAI'H € BaJIUJIeH IIPU HaJIMYaue Ha [OHe eJHa IIPeIIocTaBKa—JIbKa. OT Jpyra crpana, ako BCHIKI
IPEJIIOCTABKU Ca HMCTUHA, TO ( TPpsAOBa Jia € WCTHHA, 3a Ja uMaMme BajmjeH u3Boj. CbriacHo
Ta,6.HI/H_LaTa Ha MCTHMHHOCT Ha HUMIIJIMKallWdTa, U3BOABLT € BaJIMAECH TOr'aBa U CaMO TOraBa, KOraTo
NMIIJINKaIIATa

(P1 Ap2A...ApPn) — ¢

e tasroJsiorus. CbIylacHo Onpeﬂeﬂe}me 2, CIIOME€HaTHd 1U3BO/J MOXKEM da 3allMIIIeM KaTO

(PrAP2A .. APa) g

[Iprero e M3BOIBT /1A ce 3aIMCBa TaKa: MPEeIIIOCTABKUTE Ce M3PEXKIaT eJIHa HaJl APYTa, MMOJT TAX
ce 3allCBa XOPU30HTAJIHA, YepTa, [I0J1 Hesl Ce 3alliCBa, CJIEICTBAETO, IPEIX0K IAHO OT CUMBOJIA “.*”,
KoiiTo ce dere “nopaju ToBa’. Bmkre cirenBamus npumep. a pasriiegame m3Bojga 0T HAYATIOTO
Ha JIEKIUSITA;:

B maxom KHWTH ce M3MOJI3Ba CUMBOIDLT “=" HaMecTo “H.
tHa anrmmiicku e inference.
SHa amrmimiicKu ChOTBETHHTE TEPMUIH Ca premises u conclusion.
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Axko Bam bk, Ban HocH dabp.
Bamm abaxa.
Caenosarenno, IBan HOCH Taabp.

DopmaJTHO TIIe TO 3alUIIEeM TaKa:
P—4q

P
¥

Tosu m3BO/T € BAJINIEH — JIECHO MOYKEM J1a [IOKazKeM ¢ TadJuia, 1e (p — q)/\p — ( e TaBTOJIOTHust:

(plalp—=allp—=a9Ap|lp=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 1o-CI0KHM M3BOANM TAOJUIHUAT METOJ He € IPUIOJEH, 110 CLIMUTE MPUINHU, KOUTO Bede
CIIOMEHaXMe IIPH J0Ka3aTe/ICTBATa 38 €KBUBAJIEHTHOCT: TaOJIMIATa CTaBa IPEKAJIEHO roJIsgMa. Y100~
HO € JIa Ce TI0JI3BAaT CJICHUTE MIPaBUJia 3a U3BOJI B ChK/IMTETHATA JIOTHKA. BCAKO OT Te3u IpaBuia
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

IIpaBuiio xunorernven cuiorn3dsm: (p — q)/A\(q—1)F (p — 1)
IIpaBujio AM3IOHKTUBEH CUJIOTU3bM: ((p Vq) A ﬁp) - q
IIpaBuso 3a KoHwoHKIuATa p /A qH-pA gl

IIpaBuso 3a onpoctsaBane: p/\qF p

tHarmmcano Taka, mpaBUIoTo M3MVIEXK 18 Ge3cMuCIeHo. VaesaTa e, qe ako He3ABUCHMO U3BEIEM OT €HH U ChIIHN
IPEIIOCTABKY U P, U (, AMaMe [IPABO Ja TBBHPANM, Ue KOHIOHKIUATA P /\ € HCTHHA U MOXKEM Ja I U3I0JI3BaMe.
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ITpaBuiio 3a JOKa3aTeJICTBO 4pe3 CJIydau: ((p = 1)\ (q— T)) H ((p Vq) — r)
ITpaBuiio 3a KOHCTPYKTHUBHATa AuJeMa: ((p =N (r—=s)A\N(pV r)) F(qVs)
IIpaBujio 3a gecTpykKTUBHATa AUJIEMA: ((p =N [T —=s)AN\(—qV ﬁs)) F(—pV-r)

ITpaBuiio 3a pe3omonusTa: ((p Vg)A(—pV r)) F(qVr)

[ToxuepraBame, Ue npaBuiaTa 3a u3Boj ca HEIIO Pa3JINYHO OT €eKBUBaJIEHTHOCTUTE (BI/I}K
CTp. 1). ExBuBajieHTOCTHTE MOXKE J1a C€ IMOJI3BAT IIPH U3BOJ — UMaMe IIPaBo Jia 3aMeHUM u3pa3 C
APYT, EKBUBaJICHTECH Ha HEIro. Ho IIpaBuJiaTa 3a U3BOJI HE MO2KE J1a Ce II0JI3BaT IIPpU JOKa3aTeJICTBa
Ha eKBUBaJIeHTHOCT. [IpumMepHo, 3abesexkere pu mpaBuioTo modus ponens, 4e CbxXKJIeHHETO P /\
(p — q) HE € eKBUBAJICHTHO CbXK/CHUE Ha (.

[Ile nmajem mpuMep 3a IpaBeHe Ha W3BOJ[ Upe3 IpaBujiaTa 3a HM3BOJI: e TOKaXKeM, Ye OT
npearnocTaBkuTe Jluana Kapa cku uiu He 8aAu chaz U 2Kusko uzpae Gymbos usu 6aAU CHAZ
ciesBa jorudecku, de Jluana kapa cku usu 2Kueko uepae ¢pymobos. Heka p, q u v ca ciegnure
€JIEMCHTapHU Cb2KICHMA:

p: /lwnana xkapa cku

q: Bamm caar

T: 2KuBko urpae dyTdor

TpsibBa ja jToKaxKeM, de U3BOIbT

pV—q
TV q
LpVrT

€ BaJIMJICH. Ho ToBa e JAUPEKTHO IIPUJIO2KEHUE Ha ITPABUJIOTO 3a PE30JII0IUA BbPXY IIPEAIIOCTaBKUTE.
BaKJIIO‘{aBaMe, 9e U3BOJABT € BaJIMICH.

3 IIpenukarHa JorukKa

Onpeneinienue 4. EnnoMecten npeankar e csotcderue, 6 K0emo uma “npasdno macmo’, 8 Koemo
NPA3HO MACMO CE CAQ2A 00EKM 0OM HAKAKEA NPEISAPUMEAHO 3a0adena 0bAacm, HAPEYEHA TOMENH.
3a scexu obexm om dometina, npedukramasm e UL UCTNUHA, U NBHCA. O

Karo npumep, HeKa JOMEHHDBT ce CbCTOU OT ILIOJOBETE
sdA0bJIKa, OaHaH, ITOPTOKAJ, aBOKaJIO, siro/1a

Hexka siObyikaTa m aBOKaJIOTO ca 3ejIeHU, DAHAHDBT € K'bJIT, IOPTOKAIBLT € OPAHKEB, a sArojara €
JepBeHa. /la pasrienamMe ChKIeHUATA:

1. d6bakara e yepseHa.
2. BananbT e YepBeH.
3. IloprokaabT € uepBeH.

4. ABOKaJ0TO € YepBeHoO.
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5. dAronara e ueppeHa.

CrorytacHo JOIIYCKaHuATa, II'bPBUTE Y€THUPU CH2KIACHUA Ca JI'bXKa, a IIOCJIEJHOTO € NCTUHA.

Cera J1a cu mpeJICTaBUM, Y€ OT BCAKO OT T€3U ChbXKJIEHUs CMe MaXHAJIM UMETO Ha ILJIOJA M CMe IO
3aMeHmIn ¢ MHorotoume “...”7. I B merTe ciaydas mosydaBame

... € YEepPBEH. (1)

ToBa e ejiHOMeCTEH IPEIUKAT, YUATO TOMETH ca eTTe n3dpoenu 1woa. [Ipaznoro MscTo, 3a KoeTo
ce rosopu B Oupesenenne 4, e MHOroTOUneT0. Ha MSICTOTO HA MHOTOTOYHETO MOXKEM Ja CJIaramMe
Me Ha IJIOJ U 338 BCAKO UMe Ha ILIOJ, TBbPJIEHUETO € WU UCTUHA, WU JIHXKA.

HamecTo na crarame TOYKM WM MTOAYepTaBKa Ha MPA3HOTO MSACTO B ChIKJIEHHETO, yIOOHO €
Jla, M3II0JI3BaMe MPOMEHJINBa, MpUMepHO X. ToraBa mpejukarbT craBa “Xx e depseH(a)”; K'bJIeTo X
B3eMa CTOMHOCTH OT yKasaHara obsact. [a Genexxum tosu npeaukar ¢ “P(x)”. IIpu rekymmre
JIOITyCKaHU4,

e P(aroma) =T,
e P(sa6bika) = F, P(6anan) = F, P(noprokan) = F, P(aBokao) = F.

[Tomueprasame, ye npegukaTbT P(x) cam 1o cebe cu He € HATO UCTHHA, HUTO JrbxKa. Vcruna
WU JI'b2KA Ce TI0JIydaBa caMo CJIeJl 3aMeCTBaHe Ha X ¢ HAKOi 00ekT oT obsactra. Ocoben mHTEpEC
IIpe/ICTaBIABAT JBa CIydas IPU TaAKOBa 3aMeCTBAHE:

e KOraTo MMa ITOHE e€JIMH OOEKT, 3a KOWTO MpeuKaThT € ucruHa. ToBa Oesrexkum ¢ IxP(x).
® KOraTo 3a BCEKU ODEKT IpeIuKaTbhT € ucTuHa. Tosa Gemexxkum ¢ VxP(x).

Cumposnre “J7 1 “V” ce Hapu4IaT K6aHMOPU. I € eK3UCMEHUUAAHUAM, KEAHMOP, a V¥ € YHUBEPCan-
Husm Kearmop. AKo obekTuTe OT 0bJIacTTa ca KpaeH OPOi, 1a pedeMm dj, A, ..., On, TO

e IxP(x) numa cvuena na P(aq) V P(ay) V...V P(a,), a
e VxP(x) uma cvmena ma P(aq) AP(ay) A... AP(a,).

Buktame, 1e eK3UCTEHITUIHUAT KBAHTOP € CBbP3aH C JIM3IOHKIUATA, 8 YHUBEPCAJTHUAT, C KOHIOHK-
UAATA.

[Ile nrocTpupaMe 1mos3aTa OT U3IOI3BAHETO Ha IpeuKaTu ¢ KBaHTopu. Jla pasriename cieiHus
TpuBHaJieH U3BOJI:

Besika puba xkuBee BbB BojaTa. lIbcrbpBara e puba. CiemoBaresino, mbCTbpBaTa
JKWBee BbB BOJIATA.

Ot Haii-o011u cboOparkeHusI e siCHO, Ue U3BOABT e BasuieH. Ho ako ce ornmmrame j1a (hopmausupame
HelllaTa CbC ChxKIUTE/IHa JIOTUKa (KaTO B IIpEeJHUTE CeKHHI/I), HAaMa KaK Jda IIOKazKEM BaJIJIHOCTTa
Ha n3Bojia. Heka 3amecTuM mbpBOTO U3pEUEHHE C P, BTOPOTO, C (, U TPETOTO, C T. 3a JIa IIOKaXKeM,
Ye U3BOIABLT € BaJUJeH, Tp:AOBa /a mokaxkeM p /\ q F T, KoeTo He e Bayun/eH u3Boj. BasmgHocTTa
Ha M3BO/Ia Ce BUXKJIA, KOraTo Ce BIJIeJaMe B CTPYKTypaTa Ha U3peUeHUsiTa, a He TH Pa3ryIekIame
IIPOCTO KATO €JIEMEHTapHH ChXKJeHus 0e3 cTpyKrypa. IIbpBoTo mM3pedenme Kas3Ba, Ue 3a BCIKO
Herlo (0T HAKaKBa 06J1aCT, IPUMEPHO YKUBOTHH ), aKO TOBA HEIO € pruba, TO TO KUBEe BbB BOJIATA.

tPombr Ha mymara HsMa 3HaUeHHe, TaKa qe “...e depBeH’ ce CUUTa 33 CHIIOTO KaTo “...e depBeHa’.
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Heka P(x) e npeaukarsbT “x e puba’, a Q(x) e npeaukarsr “x xKusee BbB Bojara’. ToraBa mbpBoTO
nspevenne ce (GopMaIu3nupPa TaKa:

Vx(P(x) = Q(x))
Heka t osnmauasa mberbpsa. Broporo uspedenne e P(t). Karo gm0, u3Boabr e

Vx(P(x) — Q(x])
P(t)

= Q(t)

Koraro e n3nos3Ban KBAaHTOP BbPXY HAKaKBa ITPOMEHJINBA, Ka3BaMe, de T4 e cespaana. [IpumepHo,
B u3pasa “VxP(x)”, npomenmBara X e cBbp3aHa. AKO JIaJileHa IPOMEHJINBA He € CBbP3aHa, Ka3BaMe,
e T4 e c80b0dHa. KakTo Kazaxme Beve, M3pa3u OT MIPEINKATHATA JIOTUKA CbC CBOOOIHU IPOMEHTUBU
HE MOXKe JIa ca HUTO MCTUHA, HUTO JIbxKa. lIprmemame, ye KoraTo 3ammcBaMe M3pa3u ¢ KBAHTOPH,
KBaHTOPHUTE UMAT T0-BUCOK IIPUOPUTET, TOECT CBBP3BAT MTO-CUJIHO, OT JIOTHIecKnuTe chio3u. Cremno-
BaTeJIHO, B U3pa3a

VxP(x) — Q(x)

JefiCTBTHeTO Ha KBaHTOpa He ce mpoctupa Bbpxy Q(x) m x e cBobosgna mpomenaumBa B Q(x).
CureioBare/iHo, MOCAEIHUAT M3Pa3 He MOXKEe Ja MMa CTONHOCT MCTHUHA WK JIbXKa. 3abejerkere
passimkara ¢ uzpasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cien Vx ykaspar, de JIeHCTBHETO
Ha KBaHTOpa ce mpoctupa Bbpxy P(x) — Q(x), a He camo Bbpxy P(x). C 1en mo-rojsima sicHoTa
II¢ TOBTOPUM IIOCJICIHUTE ChOPaZKeHMA:

v (PO — Q)

o6xBaT Ha JefCTBUE Ha KBAHTOPA
Vx P(x) — Q(x)
~——

0o6xBaT Ha JEWCTBHE Ha KBAHTOPA

[IpeaukaTuTe MoraT Jia mMa IoBede OT €JIHO MPa3HU MecTa 3a HolrbjBaHe. MHade KazaHo, J1a ca
JIByMECTHHU, TpUMeCTHH U T. H. [la ce BbpHeM Ha mpumepa ¢ mwiojosere. Heka B npeaukar (1) na
Ipe/IHaTa CTPAHHUIA 3aMECTUM ¢ MHOroTo4dme u jaymara ‘“depper’ . [losyaaBame

O R (2)

Ha msicToTo Ha BTOpOTO MHOTOTOYME MOZKEM Jia cjiarame uMe Ha updT. [lo To3u Hatnm, 3amecTBaiiku
I'bPBOTO MHOT'OTOYME C UME Ha ILJIOJ U BTOPOTO, C MME Ha I[BST, MOJIyIaBaMe ChKJIEHUs, KOUTO
ca WCTUHA WJIU JIbXKa. Y00HO € Jia ce M3IM0/I3BAT MMEHA Ha MPOMEHJIMBH HAMECTO MHOTOTOYWSI,
3a Jla He ce HaJlara Jia yTO4YHsBaMe ‘IrbpBOTO MHOTOTOUYmMe  u “Broporo MHOroToume’. U Taxa,
HAMECTO ITbPBOTO MHOTOTOYHE ITOJI3BaMe IMPOMEHJIMBATa X, U HaMecTo BTOPoTo, Y. [lomyuaBame
JByMecTHUs pejurar P(x,y)

P(x,y): xewv.

K'bJIETO X B3eMa CTOIHOCTU MMe Ha ILIOJ, a Y B3eMa CTOMHOCT uMe Ha IBAT. [Ipumepno, cbriacHo
JIOIYCKaHWsITA 32 [[BETOBeTe Ha 11ojoBere, P(x,y) = T koraTo x e 6banan u Y e XKbJIT0, a P(x,y) =
F koraTo X e drojia u Yy € 3eJIeHO.
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KBanTopu ce nusnossar u 1pu IpeUMKATATE € IIOBEYE OT e/Ha IIpOMeHInBa. TunudaHa ynorpebda e,
npumepHo, VxVYP(x,y). Tosa ce gere, “3a Besiko X, 3a Besko Y, P(x,y)”. Ako P e npeaukarsbT oT
npuMepa ¢ IJI0J0BeTe U 1BeToBeTe, TO VXVYP(X,Y) e bKa, Thil KATo He e BSIPHO, e aKO B3eMeM
KOIf Jia € ILJIOJ M KOH Ja € I[BAT, TO3H ILJI0J] 38 /[bJIZKUTETHO € OT TO3U I[BAT — IIPUMEPHO, DaHaHbT
He e uepBeH, ToecT P(OaHaH, YepBeH) € JIbrKa.

B uspaza VxVyP(x,y) kazBame, ue KBanTopure ca 6.a00cenu. Moxke Jia nMaMe BJIOYKEHH KBAH-
Topu OT pazimdeH Buj, npumepro Yx3IYyP(x,y). Tosa ce dere, “3a BeAKO X CbIIECTBYBa Y, TAKOBA
e P(x,y)”. AKo 0THOBO MmoJI3BaMe MpuMepa ¢ miojosere u 1perosetre, VxIYP(x,y) e uctuna. 3a
Jla ce yoenum, de e Taka, JOCTATHIHO € jia ¢hboOpa3uM, Ue BCEKU ILJIOJ MMa HAKAKDB I[BAT.

Ennorunnn kBanTOpu Morar ja ObJaT pa3MecTBaHu 0e3 TOBa Jia ce 0Tpa3sgBa Ha UCTUHHOCTTA,
TOECT BUHAI'U

VxVyP(x,y) = VyVxP(x,y)
IxFyP(x,y) = Fy3IxP(x,y)

Ot gpyra crpana, pa3HOTHITHE KBAHTOPH He MOXKe J1a ObJaT pa3MecTBaHU 110 TO3W HaduH. Toect,
B O0IIUsI CJydvait,

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

Karo npumep s1a pasriejiame JIByMeCTHUS ITPEIUKAT

Qlxy): x+y=2

KbJIETO X W Y B3eMaT CTOHHOCTH OT MHOXKECTBOTO Ha peajnute dncia. VxIyQ(x,y) oueBuaHo
e WCTHWHA, TIOHEXKe 3a BCAKO PeajHO X MMa JPYro PeasHo Y, a UMEHHO Y = 2 — X, TaKuBa 4e
x+y = 2. Ot apyra crpana, JYyvxQ(x,y) e Jrbka, IOHEKE HIMA PEAJHO YUCJIO, TAKOBA Y€ BCSKO
JIPYTo peasiHo, cChOpaHo ¢ Hero, ga jasa coop 2.

Awnasormano, B mpuMepa ¢ 1oioBere u 1isetosere, YxIYP(x,Y) e ncruna, KaKTO Bede Kazaxme,
mokaro JYVxP(x,y). Bropusar uspas 6u Omr ucTuHa, aKO BCHYKHU ILJIOJOBE OsiXa B €JIUH U ChINN
I[BAT.

Babesexkere, ge B “VxP(x,y)”, Yy e cBobO/IHA TPOMEH/IMBa, TIOHEXKE He ToNaja B obXxBaTa Ha
siefictBue Ha kBaHTOp. CJieoBaTETHO, TOBA HE MOXKE Jia O'bJ/ie HUTO UCTHHA, HUTO JIbXKA.

Babesexke, 1e 3a Bcekn npeaukar P(x,y), uspassr Vx3IyYyP(x, y) e eksuBasienren na Vy3IxP(y, x),
Thil KATO TOBA € IIPOCTO IIPeNMeHyBaHe Ha TpoMeruBuTe. [I[pruMepHo, B TpeinkaTa ¢ MHOTOTOUUSITA
(2) Ha mpemuIIHATA CTPAHUIA, HAMA 3HAYEHUE JIAJIM HApudaMe ¢ X IbPBOTO MHOTOTOYHE U C Y,
BTOPOTO, WJIK OOPATHO.

OTpI/IHaHI/IH Ha U3pa3u ¢ €JHOMECTHU IIpeAUKaTH CE€ U3BDLPIIBAT I10 CJICJHUA HaYUH: OTPUIIaHUETO
IpeEBPblla YHUBEPCAJIHUA KBAHTOD B €K3U3CTEHIIUAJIEH 1 O6paTHOTO.

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

(5)

“=VxP(x)” ce uere, “He e BAPHO, 4e 3a BCAKO X OT JIaJeHUs JOMeRH e n3irbiadero P(x)”. “Ix—P(x)”
ce dere, “CHINECTBYBa X OT JaJeHHUd JOMEH, 3a KOiTo e usmbianeno —P(x)”. “—=3IxP(x)” ce uere,

“He e BAPHO, Y€ CBIIECTBYBa X OT JaJeHus JOMeiiH, 3a KoeTo e u3nbjiaHeno P(x)”. “Vx—P(x)” ce
Jere, “3a BCIKO X OT JaJeHus JoMeiH e usnbianeno —P(x)”.
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[Ile obocHOBeM He MHOTO hopmasiHO (3). 3a ga ce ybeaum, Ue JBaTa U3pas3a ca eKBUBAJICHTHH,
MOZKeM Jla pasriejaMe Ciaydail, B KOHTo JOMefHBbT e KpaeH, Ja pedeM JIOMEHHDBT e aj, dg, ...,
a,, 1 Ja cwobpasumM, 1e “VxP(x)” e kparbk 3anuc na “P(a;) A P(ax) A... A P(a,)”. Cbriacuo
0000mennTe 3akonn Ha De Morgan,

—(P(a;) AP(a) A...A\P(a,)) = —P(a;) V—P(az) V...V —P(a,)
Ha cBoii pen,

—P(a;) V—Plaz) V...V —=P(a,) = Ix—P(x)
O6ocuoBkara Ha (4) e aHAJOrHYHA.

a pazrieiame deTupuTe TBbLPIACHUA:
o Vx(P(x) A Q(x])) = Vx(P(x)) A vx(Q(x))
o Vx(P(x) V Q(x)) = ¥x(P(x)) V Vx(Q(x))
e Ix(P(x) AQ(x)) = Ix(P(x)) V Ix(Q(x))
e x(P(x) V Q(x)) = Ix(P(x)) V Ix(Q(x))

KbeTo P(x) u Q(x) ca mpousBOJHU €THOMECTHU MPEJINKATH ¥ TPOMEH/INBATA, X BUHATU IIPUEMA
CTOWHOCTH OT €JIuH U cbiu joMmeiin. Kou or Te3um TBbpieHusi ca BepHu u ko, He? [IbpBOTO
TBBPJEHNE € BIPHO. 3a Jia ce yoemM B TOBa, Ja pasriegaMe Caydas, KOraTto JOMeHHBT € KPaeH,
Jla pedeM ap, d, ..., ay. ToraBa u3pasbT OTJIABO €

(Plar) A Qlar)) A (Plaz) AQlaz)) Ao A (Plan) A Qfan))
[Topajin aconuaTMBHOCTTa U KOMYTATUBHOCTTA Ha KOHIOHKIUSATA, TOW € eKBUBAJEHTEH Ha
(P(cn) APlag) Ao A P(an)) A\ (Q(a1) AQla) AN...N Q(an))

Broporo tBbpaenue e uessipuo. Hampumep, meka P(x) m Q(x) ca mpeaumkaTé ¢ eIuH U CbIIN
JIOMEH—MHOTObI'bJIHUIATE OT reoMeTpusita—KaTo P(x) e “x uma geren 6poii crpann”, a Q(x) e
“x uma Heveren 6poit crpann’”. OueBnaao VX (P(Xx)V Q(x)) e mcruna, moHeke BCEKM MHOTObI'bJIHIK
nMa dereH uian HedereH Opoit crpanu. Obade Vx(P(x)) V Vx(Q(x)) e e Bapuo. 3a na ce yoeanm
B TOBA, Jia pasrjejaMe MOOTIE/HO JBETe ChKIEHUs-YIACTHUIU B JINBIOHKIIATA:

e Vx(P(x)) me e BsapHO, HOHEXkKE HE BCEKUM MHOIOLI'bIHUK MMa 9eTeH OPOii CTpaHMH.
e Vx(Q(x)) He e BspHO, MOHEXKE HEe BCEKM MHOIOBI'BJIHUK UMa HEUeTeH OPOoil CTpaHu.

[ITom siBeTe CHbKIEHNA B JU3IOHKIUATA Ca JIbXKa, IUIIOHKINAATA € JIbKa. C aHaJOrnIHI ChOOparKeHns
ce BUXK/JIA, Y€ TPETOTO TBbPJEHUE He € BAPHO, a YeTBbPTOTO € BApHO. CJie/IoBaTe/IHO, B HIKAKbHB
CMHUCHJI YHUBEPCAJTHUSAT KBAHTOP UMa, JUCTPUOYTUBHO CBOMCTBO CIPSIMO KOHIOHKITUSITA, & €K3MC-
TEHITUAJIHUAT, CIPAMO JTUSIOHKITUATA.
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