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BBHBEAEHUE B ChyKAUTEJTHATA U IIPEANKATHATA JIOTUKA

Munko Mapkos
6 okTomBpm; 2015 1.

1 CoboiHocT Ha JOrmkKara.

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

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

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

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

W Tpute 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, 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
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 ChXKJIUTETHATA JIOTUKA B TO3W CMUCHJ € 9epHO-OsJI; WJIM UCTUHA, WIH JIbXKA,
Jpyra Bb3MOXKHOCT HsMa.

WN3Boa 1 e Baymyen. ToBa e gcHO OT 00K CHLOOpaXKeHWsA, HO HATATHK IE BUJUM, Y€ alla-
pPaThT Ha CbXKIUTETHATA JIOTHKA TO3BOJIABA Ja JOoKaxkeM (GopMaiHO BaymaHocTTta My. Cera ja
pasriiesiaMe JIpyT IMpuMep.

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, To q

P
CrenoBaresvo,

N3Boa 3 mva cbimaTta opMa. p 1 ¢ ca IPOMEHJINBH, BCIKa OT KOUTO € NN MCTHHA, WM JTbhiKa;
TaKNBa IMPOMEH/IUBU Ce HAPUYAT J02uvecky npomensusu. Olie Ka3zBame, ge Te ca npocmu cosoicoe-
HuA. PopmastHaTa JeUHUALIAA Ha “IIPOCTO ChXKIeHUE €, IIPOCTO pa3Ka3BaTeHO U3pedeHne, KOeTo
€ WIN UCTUHA, WIK JI'bXKa. BbIpocuTeIHnTe U3peUeHnsa U Bb3KIUIAHUITA He ca cbhxKaeHus. He
ca ChKJIEHHUS M Pa3Kas3sBaTeIHN M3PEUEHNs, 38 KOUTO HE MOYKEM Ja TBBPINM, Y€ ¢a WM UCTHUHA,
WA JIbrKa. 3a KPATKOCT, IIIe OeeXKMM HCTHHATa ¢ |, a JbxkaTta ¢ F. OcBeH IpoCcTH ChiKIEHUS
BbBEXKIAME U A02UYECKU KOHCManmu, Kouto ca | u F.

®opmara Ha HeBasmanutTe VI3Boa 2 u IzBos 4 e:

Axo p, To q
q

CresroBarestio, (

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

Cscmashu cootcdenus ce odpa3yBaT OT TIPOCTH ChKJIEHUS, IPYTH ChCTABHU CbXKICHUS U JIOTTIEC-
KN KOHCTAHTHU 9pe3 sno2uyecku coro3u. Cera e m30pOouM JIOTHIECKATE ChIO3H, KOUTO 1€ W3TOJI3-
BaMe B Ta3M JIEKIIHS.

2.1 BwuaoBe Jorm4eckKu cbO3U

Huzronkius Besexu ce ¢ “V”. Ako p 1 ( ca cbikjeHnst (IPOCTH U ChCTABHU, HAMA 3HAUCHUE)
WX KOHCTAHTH, TO P V q e dustonkyuama wa p u q. Td e ¢bCcTaBHO ChXKIEHHIE, 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, TUBIOHKIUATA € UCTHHA TOraBa M CaMO TOTaBa, KOraTo ITOHE €JIHO OT YJacTBaIuTe
CbXKJeHUs e ucTuHa. Jpyr HaUMH J1a onpeae/inM JU3I0HKIIATA € Ipe3 Tab/IrIa:

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

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 6GposAT Ha BasoaruuTe ¢ 2", KbIETo T e 6poAT Ha yYacTBAIINTe IIPOMEHINBH .

f3a slormaecknTe KOHCTAHTH MOYKE /18 MUCIIHM, Y€ ChINO UMAT Tab/INIA HA HCTUHHOCT, HO TS CE ChCTOU CAMO OT
equn pe. Toit karo 2° = 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
KOHBEHIIN, 32 Ja KaxKeM, de II'bPBaTa JIEKIUs € M0 TOYHO eJHa OT JIUCIUIINHUATE aHAJU3 U aj-
rebpa, TpsdBa J1a Kaykem

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]
FIF] F
FIT T
TIF T
TIT F

Konronknua DBesexn ce ¢ “/\”. Ako p u q ca cbxkaeHus, To p /\ q € KOHIOHKUUAMG 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

® JCTHHA, aKO U P, U ( Ca UCTUHA,

Nuave kazano, KOHIOHKITUATA € UCTUHA TOTaBa M CAMO TOTaBa, KOraTO U JIBETE YYACTBAIIUA ChXK-
Jlennsd ca uctuna. JIpyr Haumn jia onpejiesinM KOHIOHKIUATA € 9pe3 TabIuIa:

plalrAq]
FIF] F
FIT| F
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.

[q3b)

CboTBETCTBHETO HE € CHhBCEM TOYHO, Thil KATO HMOHAKOra ChIO3BLT “U Ha ObJIrapCKH MMa TeM-
mopaJieH acIeKT, 3apaju KONTO mojpegdaTa Ha MPOCTUTE U3PEUYEHUs, KOUTO TOW CBbp3Ba, MMAa
3HaYeHNe, IPUMEPHO

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.

NMvnuukanua Benexu 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 JIOTHKa €IWMHCTBCHO HU MHTEpECyBa MCTHHHOCTTa Ha HAKAKBH CbhXKJICHHA. Hexka pa3CbaKaa-
BaMeé BDHBPXY TOBa, KaK HMCTUHHOCTTa Ha CbOpMaJIHaTa MNMIIJIMKaIgd 3aBHCHU OT MCTHHHOCTTa Ha
ydqacTBalluTE CbzKICHUA.

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 “oberanne U U3I'bLJIHEHUE : NPU YCA0BUE, e aHTEIEIEHTHT € UCTHHA, M0206G KOHCEKBEH-
THT TpsOBa Ja e WCTHHA, 3a ja Obje m3IrbjHeHo obemannero. C Ipyru JIyMu, CbKIEHW-
eTo P — ( 3aqb/DKUTENHO € HCTHHA, KOraTo P € UCTHHA U ( € HCTUHA —ODEeIaHueTo €
U3I'bJIHEHO U 33/IbJIZKUTETHO € JI'bXKa, KOraTo P € UCTUHA U ( € JIbKa—cera oOelaHnero e
HapyHICHO. I/I TaKa, JOTYK U3B€IOXME€ 9aCT OT Ta6.HI/H_IaTa Ha MCTHMHHOCT 3a p — q:

plalp—q]
FIF] 2
FIT ?
TIF|| F
TIT T

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]
FIF] F
FIT|| F
TIF|| F
TITY| T

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
CTOMHOCTH Ha KOHCEKBEHTA, (HpHHOMHHl\Ie Cu, 9€ aHTeleJeHTbT € .H’b}Ka)I

‘plallp—aq] 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
FIT T
TIF[ F
TIT T

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]
FIF[ T
FI|T T
TIF| F
TIT T

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 yCaoBue 3a q € P.

® D e J0CTaTb4YHO YCJIOBUE 3a (.

g KoraTo p.

® ( Torasa, KOraTo p.

Heobxommmo yciioBue 3a p e (.

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

® P caMo ako (.

® P caMo Torapa, Koraro (.

e ( cieJiBa OT P.

a mosropuM. AKo pa3chbiK/IaBaMe B TeDMUHHUTE Ha HEOOXOJAUMOCT U JOCTATHIHOCT (B MaTeMaTH-
KaTa 4ecTo ce m3passiBaMe TakKa), aHTeleJeHTbT € CBbP3aH C JIOCTATHIHOCTTA, & KOHCEKBEHTHT, C
HEOOXOIMMOCTTA:

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-nmnukanusa Benexu ce ¢ “”. Heka p u q ca cbxkaenud. p < ( ce gere “p mozasa u
camo mozasa, Kozamo (”. Bu-uMInIMKanusaTa € ICTUHA, KOraTo P ¥ ( UMAT €JHa U CbINA JIOITYECKa
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 CbIO3W KOHIOHKIUATA, TUOHKINATA U T. H. Te ce mpujarar KbM JBe CbXKIEHU:A, JOKATO OTPH-
IIAHUETO ce IpHJara KbM eJHO ChKJleHne. AKO p e CbrKJeHHe, HErOBOTO OTPUIaHKE ce OeJIeXKn ¢
“—p”. Orpunannero Ha p e JTbrKa, KOraTo P € UCTUHA, U € HUCTUHA, KOraTo P € JIbKa.

p|p]

T
F

F
T

2.2 Tabauiy Ha UCTUHHOCT HAa CHbCTABHUTE Cb2KICHUS

Heka p, g u T ca mpocTu ChKJIeHMsI, BCSIKO OT KOUTO MOxKe Jia e win 1, wiau F. Bujsixme kak ot 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 chxkiaenne (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 ma BummM Kax 3asucu croitnocTTa Ha (p VvV q) /A (p V 1) o cToitHOCTHTE Ha P,
¥ T, IPaBIM TaOJIMIa Ha HCTHHHOCT ¢ 23 = 8 pefia, OTrOBAPSIIN Ha OCEMTE BBL3MOYKHI 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
CbXKJICHUS-YIACTHAIA B KOHIOHKITUATA € 00edUHEeHUEmMO OT MHOXKECTBATA, HA TPOCTUTE CbXKJICHUS HA, IBETE JTU3I0H-
KITHH.



Tabsuna 1 Ha Tasu cTpaHUIa MOKa3Ba KpaiiHUs pe3ysTar, KONTO HU WHTEpecyBa — KOJIOHATA Ha
(pV q) /A (pVr) e nail-prscHo (rrecrara KOJIOHA), a MEXKJIUHHATE Pe3ysaTaTH (YeTBbpTa W IeTa
KOJIOHA) Ca 3 YJIeCHEHWEe Ha IHTATeJIsl.

plalr|pValpVr[(pPVaAPVT)]
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 cayuaii, ge He e sicHo Kak e noctpoeHa Tabsuna 1, cera 1ie HallpaBUM HEWHOTO MOIIbJIBAHE T0/I-
pOOHO, CT'BIIKA 110 CTbIIKa. a pedem, de cMe B caMOTO HAYAJIO U CMe IIOI'bJIHIIA CAMO CTOMHOCTHATE
Ha BaJIIOAITUNTE:

plalr[pVal[pVr|(PVaAPVrT)]
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:

[pVa

P

—| | | M| 4| 4| M| N||

o | e | B 1| B Vi

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



= ||| ™| 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 € pe3yaTarsT, mokasad B Tabauma 1 #Ha cTp. 9.

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

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

Cpasuere Tabsuma 1 ¢ Tabauma 2. 3a Besika Bastioarus, croiinoctta Ha (P V 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
exeusasenmnu, ce beaeorcu ¢ s = t.1 U

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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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 nokazkere, 4e p > q = (p — q) /A (q — p). Vmaiiku npensui To31u pe3ysitar, KOraTto
JIOKa3BaMe TBbPJIEHUd OT THIIA

A ToraBa M caMO TOraBba, Korato B

YeCTO M3BbLPIIBAME JI0KA3aTe/JICTBOTO Ha JBa eTala: I'bPBO JOKa3BaMe UMILINKAIIAATa
Or A ciensa B

1 TI0CJIe JIOKa3BaMe NMILIHKAIIATA

Ot B cirensa A

Teopema 1. Hexa p, q u T ca npoussosnu coorcdenus. Caednume eK6usaIeHMHOCY €4 6 CUAA:

cBoiicTBa Ha KoHctauture: p A\ T=p, pVF=p, pVT=T, pAF=F
cBoiicTBa Ha orpunanumero: p/A—p=Ff pV-p=T.

AOeMIIOTeHTHOCT: pVPp =p, pAp=p.

3aKOH 3a JBOMHOTO oTpuianue: —(—p) =p.

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

acormmatuBHoOcT: (PV q)Vr=pV(qVr), MPAGQAT=pA(qAT).
auctpubytuBHoct: pV (qAT) = (pVT)A(pVT), pAQVT)=(pAT)V(pAT).
3akonu Ha De Morgan: ~(pV q)=—pA—q, —(p/Aq)=-pV—q.
norabmane: pV (p/Aq)=p, pA(pVq) =p.

CBOICTBO HA MMILIMKaNuaTa: p — = —p V (.

CBOICTBO Ha Ou-mmmukamusara: p «— q = (p — q) A (q — p). O

Besiko ot Te3u cBoiicTBa MOKe JIECHO JIa ce JOoKaxKe upe3 TabJ/Inla Ha HCTUHHOCT. 3aKOHUTE Ha
De Morgan umat ciegnuTe 0OOIEHMS:

—“(p1Vp2V...Vpn) =i A= p2 /Ao A —=py
_‘(p]/\pz/\/\pn) E_‘]D]\/_‘pz\/...\/_‘pn

CobimecTByBa U JIpyr HAYUH 3a JIOKa3BaHe Ha €KBUBAJEHTOCTH — Ype3 eKBUBAJEHTHH MPeobpasy-
Banusg. Karo npumep e nokaxem, qe (p — q)V (q = 1) =T.

(CBOICTBO HA MMILTHKAIASITA)

P—=aVig—r)=
(—pVq)V(~qVr)= (aconmaTuBHOCT HA JUIOHKIUITA )

—pVqV—-qVr= (KOMyTaTHBHOCT Ha JU3FOHKIINSATA)
—qVqV—-pVr= (acoruaruBHOCT HA JIU3IOHKIAITA)
(—qVq)V(—pVr)= (cBoiicrBa Ha OTPHUIIAHUETO )
TV (=pVr)= (cBoiicTBa HA KOHCTAHTHUTE)

T
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[Ipu nokaszarescTBO Upe3 eKBUBAJIEHTHH IIPEOOPA3yBaHUs HA IbPBUS PEJI IUIIEM €THO OT ChK/Ie-
HUATA, B caydas (p — q)V (q — 1) = T. Cues ToBa nurreM 3HaKa 3a €KBUBAJECHTHOCT “=" 1 cJj1e/1
HEro B CKO6I/I OCHOBaHHMETO, ITOPa/J KOETO TBbPAUM, Y€ HAIIMCAHOTO Ha BTOPpULA PEJI € €EKBUBaJICHTHO
HA HAIMCAHOTO Ha I'bPBUs peji. B ciydasi, OCHOBAaHMETO e Bede JIOKa3aHaTa eKBUBAJIEHTHOCT MEK LY
s — t u —s\Vt 3a npousBosiHu cbKjaenus s u t. C gepBeHO ca HAIIMCAHN T€3U ChXKICHUsT Ha ITbPBUST
peJl, KOUTO OMBAT 3aMEHEHU C €KBUBAJIEHTU CbKJEHUS IIPU IIPEX0Jia OT IIbPBU KbM BTOpHU pei. U
Taka HaTaTbK, JI0 TOCEJHUS PeJl, KOWTO ChIbp:Ka OYKBaJIHO TOBA, HA KOETO UCKaMe J1a IIOKaKeM,

Y9e II'bpBOHAYAJHOTO Cbh2KJIEHNE € CKBUBAaJIEHTHO, & UMEHHO T.

Mozkexme na mokazkeM (p — q)V (q — 1) = T u upes tabsmuna ¢ 8 pema. TpyaHo e 1a ce Kaxke
KOl HAUWH 3a J0Ka3BaHe e IO-MKOHOMUYEH B cJIydas: JaJu ¢ IpeobpasyBanus, uiau ¢ Tabiauna. Ho
Jla CH IIpejCcTaBUM, Je TpsiOBa Jia JOKayKeM CJIeIHATa eKBUBAaJIEeHTHOCT:

po@Vg=rV(ros)ot——u)=T

Tyx umame 6 mpocTH CbhXKjeHnsi. AKO 3all09HeM Jia JoKas3BaMe ¢ TabJjIuila Ha pbKa, Td IIe UMa
2° = 64 pena U IOMbJIBAHETO I 61 6UIO0 GABHO, IOCAJIHO W MOXKE OH T'PEIIHO, 3aI0TO KOJIKOTO
moBeve KJIETKU 3a IOII'bJIBaHE MMa, TOJKOBA II0-BEPOSTHO € YOBeK Ja cObpKa HAKbiae. OT apyra
cTpaHa, ako 3abeJIe’KnM, e U3pas3bT BJIsABO Ha “=" e or Buja (3a HAKAKBO A):

p=qViq—r) VoA

Vv
CBbIVIACHO IIPEAHOTO I-BO, TOBa € €KBUBAJIEHTHO Ha T

MOZKeM JIa TO IpeoOpa3yBaMe B €eKBUBAJEHTHUS MY
TVA

MOZKeM Be/iHar'a Jda TBBHPAUM, Y€ U3pa3bT € €eKBUBaJICHTEH Ha T Imopa/jiun CBOMCTBaTa Ha KOHCTAH-
TuTe. ToBa J0Ka3aTEeJICTBO 9peE3 Hpeo6pa3yBaHI/1;1 € CbC CUT'YPHOCT IIO-KPaTKO MU MKOHOMUHYIHO OT
€BEHTYaJIHO JI0OKa3aTeJICTBO Ipe3 T&6J’II/IHa.

Buisixme e1HO 1IpeInMCTBO HA METO/Ia ¢ IIpeodpa3yBaHuATa: TOM MOZKe Jia € MHOI'O T0-epuKaceH
oT Tabymmanusg Metojl. Ho Tab/imanuar MeTos uMa Ha CBOM pejl €HO MPEIUMCTBO — TOW HE M3UC-
KBa J0ceTInBOCT. 1ot e aszopummuyer, KOeTO O3HAUaBa, Ue JECHO MOXKe Jla ce MMIIJIEMEHTHPA C
KOMITIOTHPHA ITporpamMa. 3a pa3jiiKa OT HEro, MEeTOIbT ¢ Ipeodpa3yBaHusATa MOXKE Jia UCKA JI0CET-
JINBOCT — B JIaJIeHa CUTYallus, €JIHO IIpeodpa3yBaHie MOKe JIa BOJIM K'bM YCIIEITHO JIOKA3aTeJICTBO,
a JIpyro mpeobpalzyBaHue Jia ¢ Oe3CMUC/IEHO YCUINe, BOJIEIIO JOHUKbe. KaTo npumep e mgajiem
JIBa OIIUTA 3a JI0KA3aTeJICTBO Ha 3aKOHA 3a IOIVIBIAHETO upe3 npeobpasyBanud. [IbpBusaT onur e
HeYCIIeIeH, TOW BOJU JI0 “BbpTeHe B KpbI'. Bropudr e ycreren.

[IbpBu omwmr:

rVpAq)= (mucrpubyrusaocr)
PpVPIA(PVq)= (mmemmorenTroct)
PA(pVq)= (mucrpubyrusHOCT)
(PpApP)V(pAq)= (umemnorentHOCT)

P V (p AN q) HUIIO HE CME€ ITOCTUI'HaJIU, ITOJIYIUXME TOBa, OT KOETO 3all0O9IHaXMeE
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Bropu ommr:

pV(p/Aq)= (cbriacuo cB-BaTa Ha KOHCTAHTHUTE)
PAT)IV(pAq)= (cboiacHo aucTpuOyTUBH. HA KOHIOHK. CIPSMO JIU3IOHK. )
pA(TV q)= (cbriuacHo cB-BaTa HA KOHCTAHTUTE)
p/AT= (cbriacHo cB-BaTa Ha KOHCTAHTHUTE)

p ycrex!

Kax 5a ce mocetn 1oBek jia 3amovHe, 3aMeHSHKN P ¢ eKBuBajieHTHOTO My P V T7 3a chkajenue,
pernenta 3a obmmd ciaydait Hama. JlokazaresacTBaTta dpe3 mpeodpasyBaHnus U3UCKBAT J100pa UHTY-
UIHSI.

2.5 MW3Boa B cb2XKaUTeJIHATA JIOTHUKA

Onpenesienne 2. Hexa p u q ca npouseosnu coorcdenus. Kassame, we ( cieiBa JOIHIECKH OT P,
axo p — q e masmonoeus. Paxmem, ue q caedea rozuvecku om p, beaescum maxa: p - qf. O

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

B Oupenesienne 2 CbXKJIeHHETO P € NPOU3BOJIHO. B MaTeMaTnkaTa OOMKHOBEHO (KOIaTo IpaBUM
U3BOJI) CHXKJIEHUETO, 0M Koemo W3BexkKJaMme, € KOHIOHKIs. [Ipumepno, Teopemara na Rolle B
aHaJIN3a [VIACH:

Axo

1. f e peasra pynrxuyus u
2. f e nenpexscrama espry 3ameopenus urmepsas [a,b] u

3. f e dudepenyupyema espry omeoperus unmepsan (a,b) u
4. f(a) = f(b),

Mo CBULLCMBYBA YUCAO C 6 omeoperus unmepsan (a,b), maxosa we f'(c) = 0.

3aToBa cJ1eIBaIOTO OIIpeJIe/IeHe TPeTHpa UMEHHO CJIydasi, B KOMTO TOBa, 0m K0emo CJie/iBa Helllo,
€ KOHIOHKITUS.

Omnpegesienne 3. Vzsont 6 caoicdumentama noeuxa e nocaedosamenrocm om csoclenus pr, P2,

., Pns q 3a nwaxoe > 1. Cooicderuama p1, Pz, - - ., Pn Ca TIPEANOCTABKH, a ( e caencTsue’. Hs-
6005 da e BATUIEH 03HAYA6G, 4e CACOCTNBUENO € BAPHO MO2G6a, KO24MO BCUNKU NPEINOCMABKU
ca BEPHU. ]

3abenseorcka: AKO TOHE ejHa TPEIIOCTaBKa Pi € JibxKa, To P1 /A P2 /A .../\ Py € IbKa 1 TOrasa
(p1 Ap2/\.../\Pn) — ( € UCTHHA HE3ABUCUMO OT MCTUHHOCTTA HA (, CJIEJIOBATETHO U3BOIBLT
BUHAI'M € BaJINJIEH IIPU HAJIUYINE Ha MTOHE eJIHa IIpe/iocTaBka—1bxKa. OT apyra cTpaHna, ako BCUIKN
IPE/IIOCTABKU Ca WCTHHA, TO ( TpsAOBa Jia € WCTHHA, 3a Ja WMaMme BajmjaeH u3Boj. CbriacHo

B HsIKOM KHHTH Ce M3I0JI3Ba CHMBOILT “=" mamecto “H.
YHa amrmiicku e inference.
SHa ammmmiicKu ChbOTBETHHTE TEPMUIH Ca premises U conclusion.
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Ta6.HI/H_LaTa Ha MCTHMHHOCT Ha HUMIIJIMKallWudTa, U3BOABLT € BaJIMIAEH TO'aBa U CaMO ToOraBa, KOraTo
NMIIJINKaIIIATa

(Pr AP APR) 2 ¢

e Taprosiorus. Cwriaacuo Onpenesienne 2, CIIOMEHATHS U3BO MOXKEM J1a, 3aIIAIIEeM KATO

(Pr Ap2 A . Apa) g

[IpureTo e M3BOBT J1a ce 3allicBa Taka: IIPEIIIOCTaBKUTE Ce U3PEXKIaT €/IHa HaJ APyTa, MO TAX
Ce 3aIuCBa XOPU30HTAJIHA YepTa, [0/ Hesl Ce 3aIUCBa CJIEJCTBUETO, IIPEJIX0XKIAHO OT CUMBOJIA "7,
KofiTo ce 1ere “nopajiu ToBa’. Buxkre ciensarnius npumep. la pasriiegame nsBoja 0T HAYATIOTO

Ha, JIEKIIIATa;

Axo Baym bk, IBan HOCH Taabp.
Bamu abaxa.
Caenosarenno, IBan Hocn 1aabp.

DopmaJTHO TIIe TO 3alUIIEeM TaKa:
P—q

P
>

Tosu M3BO/T € BAJINIEH — JIECHO MOYKEM J1a IOKazKeM ¢ TabJuia, ge (p — q)/\p — ( e TaBTOJIOTHusI:

(plalrp—=a]llp—=adAp|(p=aAp—4q]
FIF| T F T
FIT T F T
TIF| F F T
T(T T T T

C'bH.[O TOJIKOBa JIECHO MO2KEeM J1a ITOKazKeM C Ta6m/1ua, e CJIeJHUAT M3BOJJ HEe € BaJInJICH:

P—4q
q
P

Ero kak m3riexkaa Tabjmmiara:

(plafp—=a[lp=aAq[(P=9Aq—p]
FIF] T F T
FIT| T T F
TIF| F F T
TIT T T T

3a 10-CT0KHI U3BOIM TaOJIMIHUSIT METO/I He € IIPUTOJIEH, IO CbIUTE IPUINHI, KOUTO BeUe CII0-
MeHaxMe IIPHU JI0Ka3aTe/ICTBaTa 38 eKBUBAJIEHTHOCT: Tab/IuIlaTa CTaBa IpeKaeHo rojsgMa. ¥ 100HO
e Jla ce IIOJI3BAT CJIeJHUATE IIPaBUIa 38 U3BOJ B ChXKIWTEIHATa JIOTHKA. BCSIKO OT Te3u IpaBuMiia
MOXKe J1a ObJie JoKaszaHo upe3 Tabsmia. C TsxXHA ITOMOII U ¢ U3BECTHA 1032 JIOCETIUBOCT MOYKEM,
3all0YBalKN OT JaJICHU [PEJIIIOCTaBKU, Ja U3BEAEM CJAEeACTBUETO.
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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

IIpasuso 3a koutouknusaTa p A qFp A qf

IIpaBuso 3a onpoctsiBane: p/\ gt p

IIpaBujio 3a goka3aTesICTBO Ype3 CJIyvaun: ((p —1)A\(q— r)) + ((p Vq) — r)
ITpaBniio 3a KOHCTPYKTHUBHATa AUJeMa: ((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. 1). ExBuBajieHTOCTHTE MOXKE J1a CE€ IOJI3BAT IIPH U3BOJ — UMaMe IIPaBo Ja 3aMEeHUM u3pa3 ¢
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.

tHarmcano Taka, mpaBuaoTo m3raex1a bescMucieno. aesTa e, qe ako HE3ABUCUMO U3BEJIEM OT €HH U CbIIIHN
HPEJIIOCTABKY U P, U (, IMaMe [IPABO Jia TBHPJUM, Y€ KOHIOHKIUATA P /\ € HCTUHA U MOXKEM J1a s U3IOJI3BaMe.
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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 npumep, Heka JOMEHHDBT ce ChCTOU OT ILJIOJIOBETE
sg0bJIKa, OaHaH, ITOPTOKAJ, aBOKAJI0, sIN0/1a

Heka sibbyikaTa 1 aBOKaJI0TO ca 3ejIeHH, DAHAHBT € K'bJIT, [IOPTOKAJIBT € OPaHKeB, a Arojara €
gepBeHa. [la pasriieiame CbxKIeHUATA:

1. d6bakara e yepBeHa.
2. Bananbr e yepBeH.

3. IloprokaabT € uepBeH.
4. ABOKaJ0TO € YepBEHO.
5. dronara e yepBeHa.

CrorytacHo JAOIIyCKaHUATa, II'bPBUTEC Y€TUPDU Cbh2KACHUA Ca JI'bXKa, a IIOCJICJHOTO € UCTHUHAa.

Cera ja cu mpejicTaBUM, Y€ OT BCAKO OT TE3M ChXKJIEHUS CME MaXHaJ/l UMETO Ha ILIOJA U CMe T'O
3aMeHIIM ¢ MHOroroune “...”7. U B merTe cayuas’ momydasanme

... € YepBeH. (1)

ToBa e eTHOMECTEH TIPEIMKAT, YUATO JTOMEIH ca meTTe n30poenn 1oaa. [IpasHoTo MsicTo, 3a KOeTo
ce ropopu B Onpenenienne 4, e MmHOrOTOUneTO. Ha MsICTOTO Ha MHOTOTOYHMETO MOXKEM JIa CJIarame
nMe Ha IIJIO/ M 3a BCAKO MMe Ha IIJIOA, TBbP/JACHUETO € UJIM UCTUHA, UJIN JI'b2Ka.

Hamecto na cirarame TOYKM WM MO[MEpTaBKa Ha IMIPA3HOTO MSICTO B ChXKJIEHHETO, yIOOHO €
Jla, U3II0JI3BaMe MPOMEHJINBaA, MPUMepHO X. ToraBa mpeaukarbT craBa “X e depBeH(a)”, KbJIeTo X
B3eMa CTOWHOCTH OT yKasaHaTa obsiact. Jla Genexkum to3u npeaukar ¢ “P(x)”. Ilpu Tekynmre
JIOITYCKAaHUSI,

e P(aroma) =T,
e P(ab6baka) = F, P(6anan) = F, P(noprokas) = F, P(aBokao) = F.

[Tomueprasame, de npeaukarsT P(x) caMm 1o cebe cu He € HUTO UCTUHA, HUTO JrbXka. Vcruna
WU JI'b2KA ce TI0JIydaBa caMo CJIeJl 3aMeCTBaHe Ha X ¢ HAKOi 00ekT oT obsactra. Ocoben mHTEpEC
[IPEJICTAB/IABAT JIBa CJAydas IPU TaKOBa 3aMeCTBaHe:

e KOraTo MMa IIOHe €IMH ODEKT, 3a KOWTO InpeaukarsbT e ncruHa. Tosa Gegexkum ¢ IxP(x).
® KOraTo 3a BCEKU ODEKT IPeIMKaThT € ucTuHa. Tosa Gemexxkum ¢ VxP(x).

Cumposnre “37 1 “V”’ ce HaApUYIAT K6aHMOPU. I € eK3UCTNEHUUAAHUAM, KEAHMOD, a ¥V € YHUBEPCaN-
HuAm Keanmop. Ako obekTuTe OT 00JIACTTa ca KpaeH Opoit, 1a pedeMm aj, A, ..., Qn, TO

tPoabT Ha xyMaTa HaMa 3HAYEHIE, TAKa Ue “...e depBeH’ ce CUMTa 3a CBIIOTO KATo “...e depBeHa’.
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e IxP(x) uma cmucwi na P(a;) V P(ay) V...V P(a,), a
e VxP(x) uma cmucwi ma P(ar;) AP(az) A... AP(an).

Bmxkame, 1e eK3UCTEHIIMTHUST KBAHTOP € CBbP3aH C JIU3I0HKINATA, & YHUBEPCAJHUAT, ¢ KOHIOHK-
UATA.

[Ile mrrocTpupamMe mos3aTa OT U3IOA3BAHETO Ha MpeIUKATH ¢ KBaHTOpH. /la pasriename cienus
TpUBHUAJEH U3BOJI:

Besika puba kuBee BbB Bomata. [I'bcrbpBara e puda. CrieloBaTeTHO, MbCThPBATa K-
Bee BbB BOJAaTa.

Ot Haii-001; cHLoOparkeHusI e sICHO, Ue U3BOABT e BasuaeH. Ho ako ce onmrame j1a (hopMaInsupame
HEIATa ChC ChXKIUTETHA JOrUKa (KaTo B IIPEJIHUTE CeKINN), HAMAa KaK Jia MOKayKeM BAaJIUTHOCTTA,
Ha n3BoJa. Heka 3amecTuM MbpBOTO U3peUEHNE C P, BTOPOTO, C (, M TPETOTO, C T. 3a J1a IIOKaXKeM,
Ye U3BO/IBLT € BaJUJIeH, TPpAbBa Jia mokazkeM p/\( - T, KoeTo He e BajmieH U3BoJ. Basmnocrra Ha
M3BOJIa Ce BUXK/Ia, KOraTo ce BIJlelaMe B CTPYKTypaTa Ha M3PedeHusITa, a He I pasliezk aMe KaTo
aTOMapHU CbxKJeHus 6e3 cTpykTypa. [IbpBoTO M3pedenne Kas3pa, Ye 3a BCAKO HelIo (OT HIKAKBA
obJ1acT, IPUMEPHO YKUBOTHH), aKO TOBa Helno e puba, TO TO KuBee BbB Bojara. Heka P(x) e
npeukaThT ‘X e puda”’; a Q(x) e mpegukaTbT “X KuBee BLB Bojara’. ToraBa mbpBOTO M3peUEHUE
ce hopMaIm3upa TaKa:

Vx(P(x) = Q(x))
Hexka t osmauasa mberbpsa. Broporo nspeuenne e P(t). Karo nsiio, ussoabr e

Vx(P(x) — Q(x))
P(t)

= Q(t)

Tosu m3BOJ € BasMjeH. 3a ChrKajleHne, B TO3M KypC HAMaMe BpeMe 3a n3ydaBane Ha IpaBuiaTa
3a U3BOJI B IIPEJIMKATHA JIOKATA U HMa Ja MoKaykeM (pOopMaJsiHO, Ue € BaJuJIeH.

Koraro e nznosBan KBAaHTOP BLPXY HAKAKBa ITPOMEHJINBA, Ka3BaMe, de T4 € cespaana. [IpumepHo,
B u3pasa “VxP(x)”, npomeniuBara X e cebp3aHa. AKo JajieHa IPOMEHJINBaA He € CBbpP3aHa, Ka3BaMe,
e Td e c80000Ha. [Ipequkar, B KONTO BCUYKN IIPOMEH/INBY Ca CBbP3aHU, € ChXKICHUe: N3PedeHne,
KOeTO € WJIM UCTUHA, WK JbxKa. VI3pasu oT npeauKaTHaTa JIOTUKA ¢bC CBOOOIHU ITPOMEH/INBU HE
ca HUTO UCTHHA, HUTO JibXka. Jla moBTopuM: m3pas or mpejmKaTHaTa JIOTUKA, B KONTO MMa IOHE
eJIHa CBOOOIHA IIPOMEH/INBA, HE € HUTO MCTHUHA, HUTO JI'bXKa; M3I0/JI3BAHETO HA TaKbB M3pa3
Ha MSCTO, KbJIETO ce OYaKBa JJOIMIECKN M3pa3’, ¢ CHHTAKTUYHO HeIPaBUJIHO.

[Ipuemame, 4de KoraTo 3ammcBaMe M3pa3d ¢ KBAHTOPH, KBAHTOPHUTE MMAT IO-BUCOK ITPUOPUTET,
TOECT CBBbP3BAT MO-CUJIHO, OT JIorudeckuTte cbio3u. Cjie/loBaTe/IHO, B U3pas3a

VxP(x) — Q(x)

JIefiCTBTHeTO Ha KBaHTOpa He ce mpoctupa Bbpxy Q(x) m x e cBobosgna mpomenauBa B Q(x).
CuteroBare/ino, MOCACIHUAT M3pPa3 He MOXKe Ja MMa CTORHOCT MCTHUHA WIH JIbXKa. 3abeserkere

t Tormecku n3pas e u3pas, Koifro uma croiimoct wim VLCTUHA, mmm JIbKA.
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pasyimkara ¢ uzpasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cien Vx ykaspar, de JefHCTBHETO
Ha KBaHTOpa ce mpoctupa Bbpxy P(x) — Q(x), a He camo Bbpxy P(x). C 1en mo-rosima sicHoTa
I1¢ TOBTOPUM IIOCJICIHUTE ChOPasKeHM:

W (Plx) = Qx)
obxBaT Ha ,J:(eﬁc;gne Ha KBaHTOpa

Vx P(x) — Q(x)
—~—

0o0XBaT Ha AEHWCTBHE Ha KBAHTOPA

Koraro nmomeitnbT Ha 1a/ieH IpeIuKaT He € siCeH, MOXKe J1a T'O yKazKeM 110 HIKOU OT CJIe/IHUTE Haun-
nu. [Ipumepno, neka P(x) e npegukar Bbpxy uncia. Heka nmame rnpejpui J0MeliH-eCTeCTBEHUTE
qucaa. 3a Jia yKayKeM, de JOMEWHBT € UMEHHO MHOXKECTBOTO Ha €CTECTBEHUTE JHC/ia, MOXKE J1a
HaINIIeM

Vx xeN P(X)
nJjm

Vx,x € Ny P(x).

yHHBepC&HHI/IHT KBaHTOpP € CBbp3aH II0 €eCTeCTBEHO Ha4MH CbhC CbIO3a KOHIOHKIHA WM aHAJIOTUYIHO
eK3UCTEHIMATHIAT KBAHTOD € CBbP3aH ChC Cblo3a JM3I0HKIuA. [Ipumepno, Heka DOMEHHBLT Ha
npejukara P(x) e KpaeHn u e HakakBo MHoxkecrBo A = {aj, az,..., a,}. Torasa VxP(x) e c¢buroro
KaTo

P(a;) AP(az) /\...\P(a,)
u IxP(x) e cbioro Karo

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

Orpurnianus Ha U3pa3u ¢ €JHOMECTHU MPEJINKATH C€ U3BBLPIIBAT 110 CJIEJIHUAS HAYUH: OTPUIIAHIETO
MPEBPbINA YHUBEPCATHUS KBAHTODP B €K3UCTEHITUAIEH 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 JIaJCHUs JOMERH e n3irbiadero P(x)”. “Ix—P(x)”
ce dJere, “CHINECTBYBa X OT JAaJeHUd JOMENH, 3a KOiTo e usmbianeno —P(x)”. “—=3IxP(x)” ce uere,
“He e BAPHO, Y€ CBIIECTBYBa X OT JaJeHus JOMeiiH, 3a KoeTo e m3nbjaHeno P(x)”. “Vx—P(x)” ce
yere, “3a BCAKO X OT JaJeHus JoMeiiH e usnbianeno —P(x)”.
[Ie obocroBem He MHOTO hopmasHo (2). Ba 1a ce ybe M, e JBaTa M3pa3a ca eKBUBAJICHTHH,
MOXKEM Jla pasrjejaMe ciaydail, B KOUTO JOMEHHDT € KpaeH, Ja pedeM JIOMeHHbT € ap, dp, ...,

an, 1 ja cbobpasum, de “VxP(x)” e kparbk 3anuc wa “P(a;) A P(az) /... A P(a,)”. Cbriaacuo
0000mennTe 3akonn Ha De Morgan,

—=(P(a;) AP(az) N\...A\P(a,)) = ~P(ay) V—P(ay) V... V—P(a,)
Ha cBoit pen,

—P(a;)V—P(ay) V...V —P(a,) = Ix—P(x)
Ob6ocHoBKaTa Ha (3) € aHAJOTUIHA.

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

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

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

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

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

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

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

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

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

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

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

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

Babesexkere, 1e 6u 6uno rpemika ja 3amumem B karo Ix(P(x) —# Q(x)) mopaau ciegrara mpu-
ynna. Hukbie He e Ka3zaHo KaKbB € JOMEeHHbT. AKO JJOMEHHBT ce ChCTOM CaMO OT JIbBOBE, HAMCTHUHA,
uspasure Ix(P(x) A —Q(x)) u Ix(P(x) — —Q(x)) kazBar exno u cbuo. Obade, ako JTOMEHHBT
ChbpKa TOHE eJUH 00EKT, KoiiTo He e JibB, To ToraBa Ix(P(x) — —Q(x)) e 3ambiaKuTes HO
ucruna, jgokaro Ix(P(x)A—Q(x)), He. 3a ma cbobpazMM 3aI10 € TaKa, JIa CH IPUIIOMHIM, Y€ UMII-
JIMKAIMsl, TUHTO aHTEIEICHT € JI'bKa, BUHAI'Y € UCTHHA, He3aBUCUMO OT KOHCeKBeHTa. Taka Je, ako
nMa MoHe eJnH 00eKT t, KoiiTo He e BB, TO P(t) e ibxka u P(t) — Q(t) e mcruna, ciegoBaTeIHO
Ix(P(x) = —Q(x)) e ucruna.

3.2 MHoromMmecTH: NpeauKaTH

[IpeukaTuTe Morar Jjia mMa IoBede OT €HO IPa3HU MecTa 3a IMolrbjBane. VHave KazaHo, j1a ca
JBYMeCTHH, TpuMecTHH U T. H. Jla ce BbpHeM Ha npumepa ¢ miojosere. Heka B mpenukar (1) Ha
ctp. 18 3amecTnMm ¢ MHOTOTOUME U JyMaTa ‘depBeH . llosyuaBame

cee € Ll (4)

Ha msicroTo Ha BTOPOTO MHOIOTOYHE MOXKEM JIa CjaraMe uMe Ha HBAT. 1o To3u HA4YWMH, 3aMecT-
BaffKi ITbPBOTO MHOTOTOYME C MMe Ha TIOJ U BTOPOTO, C UMe Ha IBSIT, MOJIydaBaMe ChiKJIeHUs,
KOWUTO Ca MCTUHA WU JIbXKa. YJ00HO € Jia ce M3IM0JI3BaT MMeHa Ha IIPOMEHJINBI HAMECTO MHOTOTO-
qis, 3a Jla He ce HaJjlara Jia yTOdHsBaMe “IbpBOTO MHOTOTOUnE” U “Broporo muororoune’. U1 Taka,
HAMECTO I'bDBOTO MHOI'OTOYHE I0JI3BaMe MPOMEH/IMBaTa X, U HaMecTo BToporo, Y. [losyuaBame
JIByMecTHHUs Tipeaukar P(x,y)

P(x,y): xewvy.
KbJIEeTO X B3eMa CTOMHOCTH HUMe Ha IO, a Y B3EMa CTOMHOCT UMe€e Ha OBAT. HpI/IMepHO, CbIVIaCHO

JIOITyCKAHUSITA 3a [IBETOBeTe Ha 1ooBere, P(x,y) = T koraTo x e baHaH 1 Y € XKbJITO, a P(x,y) =
F koraro x e Aroma n Yy e 3eJIeHO.

KpanTopu ce n3mnossBar u pu MpeauKaTUTe ¢ IoBede OT eHa mpoMenanBa. Tunndda ymorpeba e,
npumepHo, VxVyP(x,y). Tosa ce dere, “3a Besko X, 3a Besko Y, P(x,y)”. Ako P e npeaukarsr or
npuMepa ¢ miojgoBere u mserosere, 10 VxVyP(x,y) e Jibka, Thil KATO HE € BIPHO, Ue aKO B3eMeM
KOIi J1a € IJIOJ M KOH Ja € I[BAT, TO3H ILIOJ 3aIb/IXKIUTETHO € OT TO3U I[BAT — IPUMEPHO, ODaHAHDBT
He e JepBeH, ToecT P(OaHaH, YepBeH) € JIbKa.

B uspasza VxVyP(x,y) kazBame, 4e KBAaHTOPHUTE ca 6402ceHu. Moxke ma nMaMe BJIOKEHH KBaH-
Topu OT paziuden Buj, npumepro YxIyP(x,y). Tosa ce dere, “3a BesaKo X ChIIECTBYBa Y, TAKOBA
ge P(x,y)”. AKo OTHOBO MOJI3BaMe IpuMepa ¢ 1iojoBere u 1perosere, VxIYyP(x,y) e ucruna. 3a
Jla ce ybemmm, de e Taka, JOCTAThIHO € Ja ¢hoOpa3uM, Ue BCEKH ILIOJ MMa HAKAKbB I[BAT.

Enornman kBanTOpu Morat j1a ObJaaT pasmecTBaHn 0e3 TOBa Jia ce 0Tpa3dBa Ha NCTUHHOCTTA,
TOECT BUHATT

YxVYyP(x,y) = YyVxP(x,y)
IxFyYP(x,y) = FyIxP(x,y)

Ot apyra crpaHa, Pa3HOTUIIHUA KBAHTOPU HE MOXKe Jia O'bJlaT pa3MeCcTBaHU 110 TO3U HaduH. Toecr,
B 00IIUs CITydaif,

Vx3yP(x,y) # FyvxP(x,y)
IxVyP(x,y) # VyIxP(x,y)
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Karo npumep ma pasrieame IByMeCTHUS ITPEIUKAT

Q(X)y): X+y:2

KbJIETO X U Y B3eMAT CTOMHOCTH OT MHOXKECTBOTO Ha peajiHuTe qucia. VxIyQ(x,y) ouesmiHo
e WCTUHA, TIOHEXKe 38 BCSIKO PeATHO X MMa JPYro PeajiHo Y, a UMeHHO Yy = 2 — X, TaKuBa qe
x+y = 2. Ot apyra crpana, JYyvxQ(x,y) e abka, MHOHEXKE HIMA PEATHO UUCTIO0, TAKOBA T€ BCIKO
JIpyTO peasiHo, CbOpaHo ¢ Hero, Ja gaBa coop 2.

Awnajyiornano, B mpuMepa ¢ iofgoBere u 1serosere, VxIYP(x,y) e uctuna, KaKTO Bede Kazaxme,
nokato FYVxP(x,y). Bropusar uspas 6u 6usn uctuHa, akKo BCHYKH ILIOJOBE OsiXa B €JIMH M CbIINH
I[BAT.

Babenexere, ge B “VxP(x,y)”, Y e cBoOOHA TIPOMEH/INBA, MOHEKE HE IMOoIaIa B oOXBaTa Ha
neiicteue Ha KBanTop. CiieroBaTeIHO, TOBA HE MOXKe J1a O'b/le HUTO NCTHHA, HUTO JIbXKA.

Babesiexke, e 3a Bceku npeaukar P(x,y), uspassr Vx3IyYyP(x, y) e eksusasienren na Vy3IxP(y, x),
Thil KATO TOBA € IIPOCTO IIPerMeHyBaHe Ha IpoMenymBuTe. IIpumepHo, B ipeaukara ¢ MHOIOTOYH-
sta (4) Ha HpeaUIIHATA CTPAHUIA, HsIMa 3HAUEHUE JIAJU HApUYaMe ¢ X I'bPBOTO MHOIOTOYME U C
Y, BTOPOTO, UM 0OpPATHO.

Heramuga na n3pa3 ¢ MHOrO KBaHTOPU ce TIpaBu JiecHo. KakTo Beue BHAXME, HeraIusaTa oopbIa
€K3UCTEHIUs KBAaHTOP B YHUBEPCAJIEH U 0OPATHOTO, TAaKa |e IPH “TIPEMUHABAHETO CH~ 1IPE3 PEJINTa
OT KBAaHTOpH, HeramusTa ru oopbiia. Ero npoct npumep. B maremarndeckus aHa M3 TPAHUAIA
Ha (DYHKIUS B TOUKa ce jeduHupa 1o ciaeganns Hadnd. Oyukmuara f(X) ¢ goMeitH u KogoMeitn
peaJiHuTe YnCaa uMa rpanuiia L B TOUYKa @ ToraBa M CaMoO TOTaBa, KOraTo

Ve eso 0520 VX (0 < |x —al < & — [f(x) —L| <€)

Jla c¢bcraBuM Heralusi Ha TO3U U3pa3, TOECT TBbpAeHHe, Kaspallo, de f(x) mama rpamuma L B
TOYKa, Q:

—(Veeso F8520Vx(0 < x —a] < § — [f(x) — L| < €))
Jeexo ~(F520Vx(0 < [x —al < & = [f(x) — L < €))
Je 0 V0ss0 (VX0 < [x —a] < & = [f(x) — L[ < €)) =

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

Fe 0 V050X (=(—(0 < [x —al < 8§) V (If(x) — LI < €))) =
Je 20 V0550 x((0 < [x — al < 8) A—=(If(x) — LI < €))

Je 20 V520X (0 < [x —af < SAIf(x) —L| > €)

Jluteparypa

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