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1 CbIIHOCT HA JIOTUKATA.

JlormkaTa e HayKaTa 3a IpaBeHETO HA BAJIUIHW W3BOJM W MPABUJIHU pa3chb:kaeHud. lamm namxen
U3BOJ, € BaJuIeH WK He, 3aBUCH 0T dhopmama My. [la pasriegame cjielHES TpUMep, YeCTO CpellaH
B YUEOHHUIIUTE II0 JIOTUKA:

Bcekn goBek e cMBbpTEH.
Cokpar e JoBeK.
Cuenosaresino, Cokpar € CMbPTEH.

Bcekn paszyMmeH 4oOBeK Tie ce ChbIVIacH, Ue W3BOIBT € BaaueH. [[pmanHaTa u3BoIbT J1a € BaJIHIeH
obavye He e Ta3W, Ye TpuUTe m3peduenns ca Bepuu. llpmumnara e, ve popmara HA TO3M U3BOM €
TakaBa, 4e Toil e Bepen. Ille pemoucrpupame ToBa ¢ APYr u3Boj, 4udTo (popma e cbinara:

Besika puba e 6e3cMbpTHA.
Baekbr € puda.
CrietoBaTesiHO, 32€K'bT € 6e3CMbPTEH.

U tpuTe n3peueHus ca HeBEPHE, HO BBIPEKH TOBA U3BOIBT € BAJIHJICH, 3AIMOTO IPH TE3M MPEJIIIoC-
TaBKH (& MMEHHO, I'bPBUTE JIBE H3PEYeHHs ), TPETOTO U3pedeHue ciesa. Jabesexere, 4e u JBaTa
W3BOJA MMAT eIHa U China dopMal:

Besxka e
e__
CaenosaresHo, e

[IBeToBeTe yka3BaT KOU JIyMH Ca €/IHH U CHIIH — HIPUMEDPHO, 'bPBATA JIyMa B IbPBOTO U3PEUCHEE
e ChINATa KaTo BTOPATa JIyMa BbB BTOPOTO M3PEUEHUe, U T. H.

Jla moBTOpUM: M3BOABLT € BaJgueH 3apaju (popMaTa cH, a He 3apajii ChIbPKAHNETO HA ChC-
TaBIgBAIIUTE TO jJayMu. VI3BOIBT OcTaBa BaJMeH KaKBUTO W JyMH JIa Ce€ CJaraT Ha MpPAa3HUTE
MecTa, CTUTA Ha €HAKBO OIBETEHH MECTa Jia Ce CJAraT eJHU W CHIU JIYMU.

Toga, 1e BaJMHOCTTA HA APT'YMEHTA 3aBUCH OT (pOpMATa My, € JOCTHZKEHUE Ha JPEBHOIP'bIIKA-
Ta puaocodcka MUCHI U TO-TOTHO Ha TeHuaTHIs (Pru1ocod Apucrores, IUUTO TPYAOBE C'bIbPKAT
Hafi-cTapoTo (M3BECTHO JHEC) CHCTEMATHIHO M3yvYaBaHe Ha MpaBHIaTa 3a M3BOI.

fToBa, we “Bcexn” € OT MBKKH POJI, a “BCAKA”, OT KEHCKH, HIMA 3HAYEHHE, CHINO TAKA HIMA 3HAUCHHE IAJH
JIYMUTE B MPA3HUTE MO3UIIUU CA YJCHYBAHU UJIH HE



2 CbXIUTeJaHA JIOTUKA

[IpuMepbT ¢ U3BOJIA OT HPEIUIITHATA CEKIIUA € TAKbB, Ue 3a JIa 'O OCMHUCIUM, TPsAOBa 1a pasriieiame
CTPYKTypaTa Ha H3pedeHHusiTa, KOUTO I'o cbeTaBdaT. Cera Ime pasriejame IO-IIPOCT MPUMEP 3a
U3BOJ, B KOWTO ChCTABIABAINM IIPOCTH H3PEUeHUsT MOXKEM /18 CINTaMe 33 eJIeMeHTH 0e3 CTPYKTypa.

N3Boa 1

Ako Baymm bk, VIBan HOCH Yaabp.
Baan oo,

CanenoBarento, VBan Hocu 4aabp.

[Ipocture w3peuenust ca Baau dsorcd m Hsan nocu wadsp. Besako or TsX € WM WCTUHA, WIH
JbXKa. B cbKauTe/IHATA JIOTHKA HE ¢e JIONMYCKAT “MeXKJIUHHE Bb3MOKHOCTH Ha YACTUYHA UCTUH-
HOCT; CBeTHT Ha CHXKIUTEJHATA JIOTMKA B TO3H CMUCHI € YepHO-OsL1; WM MCTHHA, WX JIbXKa,
Apyra Bb3MOXKHOCT HsMA.

N3Box 1 e Banuuen. Tosa e scuo ot obmu cbobpazkeHus, HO HATATHK e BUIUM, Y€ ala-
paThT Ha CHKINTETHATA JOTHKA TO3BOJIABA Ja JoKaykeM opmasHo BaaunanoctTa my. Cera a
pasriegamMe IpyT IpUMep.

N3Boag 2

Axko Baymm 1b:k1, VIBaH HOCH Yaabp.
VBan HOCH YaIbp.

CieaoBaTeIHO, BATH b,

Nuryurusho e scHo, e VI3Boa 2 e HeBa/inJieH, Thil IPU U3KA3aHUTE HPE/IIIOJIOKEHTA HUTIIO
He npeun Ha VBaH ma HOCH 4aabp AOpH Korarto He Baau ab:xka. Cera ma pasriegamMe aBa JAPYTH
HU3BO/IA.

N3Boag 3

Ako neHar e nonegenHuk, Mapug oruBa BB OMIA.
JeHAT e moHeIeTHUK.

CuieroBaresino, Mapust orusa BB @M.

N3Boxg 4

Axo nengar e nouenennuk, Mapust oruBa b PMU.
Mapus orua b @M.

CremoBaTeTHO, JEHAT € MOHE/IeTHUK.

dcuo e, ue I3Box, 3 e Banuen, a I3Box 4, nesaauiaen. OcBeH ToBa,

e npuunHaTa, nopajau Kosito MI3Boa 3 e BaJsinjieH e chiara, mopa/iu kosaro MI3Bos 1 e Basu/ieH,

e NpHYMHATa, IIopaau KoaTo M3Boa 4 e HeBaaujeH e cblnara, nopaiu kKodro M3som 2 e
HeBaJIUAeH.

BanuarocTTa MM HEBAJIHJAHOCTTA Ha YeTHPHUTe H3BOJA € CJAeJCTBHEe Ha TaxHaTa dopMa, a He
Ha TOBA, KAKBU MPOCTHW W3pedeHHs ca m3nonasBanu. VI3Boxa 3 ce mosyuaBa ot M3Bom 1 wpes
3aMecTBaHe Ha “Baysu abxka’ c “lendar e nonenennuk’ u Ha “VBan Hocu yaawp’ ¢ “Mapus orusa
BB OMN”. Anamornano, I3Bog, 4 ce nosryuasa ot VI3Bog, 2.

Jla moBTOpUM — HeAMA HUIIO 0cOOEHO B npocTuTe m3pedennd “Basu nbxa’ u “VBan nHocu yaabp”,
koeto Jia npasu W3Bom 1 Banumjgen. MoxkeMm jia 'm 3aMEHUM C KOW Jia € TMPOCTH W3PEUYCHUS U
U3BOBT I1e ocTane BasuaeH. Ananorndno, VI3Boa 2 e HeBaJUJIEH He 3aIM0TO UMa HEIIO0 0COOEHO
B MPOCTUTE MY U3PEUEHUS.

®opmara na I3Box 1 e:



Axo p, 10 q

P
CureroBaresino, (

N3Box 3 mva cbimaTa opMa. p U ( ca IPOMEHJIUBH, BCIKA OT KOUTO € WM HCTHHA, WU JTbIKa;
TaKUBa ITPOMEHJIUBH €€ HAPUUAT L02udecky npomeriucu. OIle KazBaMe, 9e Te ca npocmu coarcie-
nua. DopMmannara gedUHANNST Ha “TIPOCTO ChXKICHHE e, IPOCTO PA3Ka3BaTEIHO U3pedeHne, KOeTO
€ nJIn HUCTHHA, WJIHN JI'bZKa. B'prOCI/ITe.HHI/ITe U3pedcHA U Bb3KJANHAHUATA HE Ca Cb2KICHHA. He
Ca Ch2KAeHUd N pa3Ka3BaTEJIHU U3PpEUYCHUDg, 3a KOUTO HE MO2KEM Ja TBbpPpAHUM, Y€ Ca UJIU UCTHUHA,
WK JI'bXKa. 3a KPATKOCT, IIe OeJie2KMM HCTHHATa ¢ [, a JbxkaTta ¢ F. OcBeH IpOCTU ChXKICHUS
BbBEKIAME H A02UMECKU KoHcmanmu, Kouto ca | u F.

®opmara Ha HepaauguuTe MI3Boa 2 u 3Box 4 e:

Axo p, 1o q
q

CureroBaresino, (

Bamo m3Bo/ ¢ TakaBa GpopMa € HEeBAJWJIEH e CTaHe SICHO HATATDHK.

Cscmasnu coocdenus ce 00pa3yBaT OT TPOCTH ChXK/IEHUsI, IPYTH ChCTABHU CbYKJIEHUS U JIOTHIEC-
KI KOHCTAHTHU 4pe3 sozuyecku cs103u. Cera e u30pouM JIOTUYECKUTE CHIO3H, KOUTO e H3I0JI3-
BaMe B Ta3H JIEKIIUs.

2.1 BwugosBe jJormdyecku c'bio3u

Huzronkiusa Benexu ce ¢ “V7. Ako p 1 ( ca cbxkaeHust (IPOCTH UM ChCTABHU, HIMA 3HAYEHHE)
WJIN KOHCTAHTH, TO P V q e dustonkyuama wa p w . Ta e ¢bCTaBHO ChIKIEHME, KOETO e

® JIbrKa, KO U P, U ( Ca JI'bXKa,
® JCTUHA BbB BCEKH OCTAHAJ CJy4ail. A Te3u OCTAHAIU CJYUYAH CA TPH:

— P e IbXKa, (| € UCTUHA
— P e uCTHUHA, ( e JIbXKa
— P € HCTHHA U ( € UCTHHA

Nuave Ka3aHO, MU3IOHKIUATA € ICTHHA TOTaBa U CaMO TOTaBa, KOTATO MOHE €JTHO OT YIaCTBAIIHTE
C'bKJIeHUs € ucTuna. JIpyr HauuH J1a oupee/iuM JIM3I0HKIUATA € Ype3 TabJIua:

plallpVdq]
FIF] F
FI|T T
T F T
TIT T

Takapa Tabinna ce Hapuda mabauya Ha ucmunHocm. Beeku pen Ha Tabaunara oTroBaps Ha
TOYHO eJTHa Bb3MOKHa KoMOnHarus or F u T 3a p u . Beako TakoBa “pa3naBane” Ha KOHKPETHU
croitnoctu (F mim T) Ha mpoMeHJUBUTE ce HAPHYA 6a410a4uA. OT KOMOMHATOPHKATA € W3BECTHO,
4e GposAT Ha BasoanuuTe ¢ 2", KbIETO T e HPOAT Ha yYacTBAIINTE ITPOMEHIHBH .

TB& JIOTUYIECKUTE KOHCTAHTHU MOXKE Ja MUCJTIUM, Y€ ChIITO UMaT Ta6m/1ua Ha UCTUHHOCT, HO T4 C€ CbCTOU CaMO OT
emun pen. Twit karo 2° = 1, npaBmioTo 3a 6pos Ha pejoBeTe OcTaBa B cuia. To3u eIUHCTBEH pejl 38 KOHCTAHTATA
T e T u 3a koucrantara F e F.



Jln3toHKIIATa TOpe-10/Iy ChOTBETCTBA HA Cbi03a “uian’ or ecrecTBenus €3uk. CbOTBETCTBUETO
obade He e TOYHO, TMOHEZXKE eCTECTBEHOTO “mju’ Ha ObJrapcKu ce ynorpedsiBa € JBa Pa3nIHU
cvuchaa. “Van” B ecTrecTBeHHMsI €3WK MOYKe 1a Objle M3KIIYBAIIO, KOETO 3HAYH, Ye U3Pas3bT €
UCTWHA KOTAaTO TOYHO €THO OT yYaCTBAIUTe CHXKJEHWs e UCTUHA, U JIbXKa B MIPOTHBEH CIy4Yail.
[IpumepHO, aKO YOBEK He MOYKe Jla CH CIIOMHU KaKBa € IbpBAaTa JIEKIIN 34 JIeHs, MOXKe /1a KarKe

Hspsama sexyus e no aHasu3 UYL no ar2ebpa.

Tyk “unn” ce ynorpedsiBa B CMHCHJ HA U3KIIOYBAIIO “HIK’ — SICHO €, 4Ye JIeKIUATa HIMa 13 €
eIHOBPEMEHHO 110 aHAJIU3 U 10 ajrebpa.

JIMBIOHKIMATA CHOTBETCTBA TOYHO HA JIPYIOTO, BKJIIOYBALIOTO ‘Wi, IPU KOETO, aKO JBeTe
YYaCTBAIN CbXKIEHNs Ca UCTHHA, ISJI0TO ChiKIeHNe € ucTrHa. [IpuMepHo

Bpe,/vtemo HA MOpPEMO € CABHUYEBO0 UAU BPEMEINO 68 NNAGHUHUINE € GEMPOBUTINO.

[IpumepbT MOXKE J1a HE 3BYUHU CHBCEM €CTECTBEHO, HO CMUCHJILT €, 9€ MOHE €JHO OT JIBETE, & MOYKE
U JIBETE eJTHOBPEMEHHO €A M3II'bJIHEHM: CIbHIE HA MOPETO U BATHD MO ILJIAHUHUTE.

Hue 11e Bb3mpreMeM KOHBEHITUATA, 9€ CAMO €JIHO YIoTpebeHo “nin’ 03HauaBa BUHATY BK/IIOYBA-
o “myin’, JIOKATO 3a M3KII0YBAIIOTO “MJIH’ KOHCTPYKIHUATA € “HJIH ..., WK ... . CbrjacHO Ta3u
KOHBEHIIN, 3a Jla KaykKeM, de II'bpBaTa JeKIUs € 110 TOYHO €JHa OT JAMCIHUILIMHATE aHAJH3 H aJl-
rebpa, TpgOBa Ja KazkKeM

Hspsama sexyus e uat no aGHaAU3, Uil No as2edpa.

NskarouBamnio nianm bejiexxu ce ¢ “@”. Beue o0gcHUXME CMHUCHJIA HA TO3U JIOTHYECKH CHIO3.
Tyk cama e gajgem Tabjaunara My Ha UCTUHHOCT, KOSTO €

plallreq]
FIF] F
FI|T T
T F T
TIT F

Konrouknus Besexu ce ¢ “/\”. Ako p u ( ca cbhxKIeHUs, TO P /\ € KOHIOHKUUAMA Ha P U
q. Ta e cberaBHO CbXKIEHEE, KOETO €

® JI'b2Ka B TPpUTE CJIydad:

— P e abXKa u ( € JbXKa
— P e JbzXKa, ( € UCTUHA

— P € UCTuHAa, g € JI'bzKa

® JCTHHA, KO U P, U ( Ca UCTHUHA,

Nuave ka3zaHo, KOHIOHKIUATA € UCTUHA TOraBa M CAMO TOraBa, KOraTo U JIBETE YYaCTBAIIU CbiK-
JieHud ca ucTuHa. J[pyr HadyWH 1a onpeie/ MM KOHIOHKITUATA € 4pe3 Tab/una:

plalrAq]
FIF] F
FIT| F
T|F| F
TIT T

OHIOHKIHATA CbOTBETCTBa JOCTAa TOYHO Ha CbIO3a H° OT €CTECTBCHUA €3UK. nMepHO
K I hit IS} 11 7

4



/nec epememo e cAsHYEB0 U YMPE BPEMEMO ULE € CATHUEBO.

CHOTBETCTBHETO HE € CbBCEM TOYHO, T'hbil KaTo MOHAKOra CbHIO3BT “U’ Ha ObJArapCcKH HMa TeM-

mopaJieH aclekT, 3apaJu KOWTO MojpeadaTa Ha IPOCTUTE M3pedeHHs, KOUTO TOi CBbP3Ba, HMa
3Ha4YeHNe, TPUMEPHO

Ta uanycra wawama u wawama ce pasou Ha noda.
3BYYH €CTECTBEHO, JOKATO
Yawama ce pa3bu Ha noda u MA UNYCHA BAUGMNE.

3BYYN CTPaHHO, aKO B JIBETE MPOCTHU CHLXKIECHHUS CTaBa JyMa 3a cbhblmaTa vamma. /[pyr mpumep 3a
[T

TOBa, 4€ B eCTeCTBEeHUd €3UK HO,ZLpeLL6aTa Ha ABeTe IMPOCTHU U3pedYeHUd OKOJIO U -TO MO2KE Jda UMa
3HavYeHue, ¢ O4eBruJHaTa pa3/inKa B CMUCHJa Ha CJACIHUTE ABE U3pCeUYeHUA:

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

Babenexkere, e cbio3uTe “a”, “Ho”, “obaue” m “xeM, ...xXeM’ Ha OBATAPCKU CBIIO U3PA3ABAT

KOHIOHKINA, IIPUMEPHO

Jnec spememo e casHueso, a ympe epememo we e 0bAauHo.
Buepa omudox 6 ynusepcumema, 1o ne sudaxr Ilemasp.
Xem 6anru, rem epee casHue.

Nvmnmmkanua DBenexn ce ¢ “—”. Heka p u q ca cvxaenna. Torasa p — ¢ ce gere “p

umnaukrayus q7. ChbKICHIETO P ce HApUYda anmeyedenm, a q ce Hapuda KOHCEKGEHM.
NmimkanusaTa JIOHIAK'bAE ChOTBETCTBA Ha C'hbi03a “aKo ..., TO ... OT €CTeCTBEHUSA €3UK, HO
C'bOTBETCTBHETO CbBCEM HE € II'bJIHO. 3abesiexkere, Y€ B eCTeCTBeHHU 31K KOHCTPYKIUATA “aKo . . .,

TO ...”, WIK JIOPH caMoO “ako ..., ...~ 9ecTo H3pa3sBa MPUIMHHO-CJIEJICTBEHA BPb3Ka, IPUMEPHO
AKo u3nycHa wawama, ms ULe Ce CUYnU.

YyreneTo Ha daliara € cjejJCTBHe OT U3IyCKAHeTO M.

Ot gapyra crpana, Ipu JUINCA HA OYEBUTHA TPUIUHHO-C/IEJICTBEHA BPb3Ka MEXK/Iy aHTEIeTeHTa,
U KOHCEKBEHTa MMILIMKAIUATA MOXKE J1a 3BYyYM OE3CMUCJEHO OT TJIeJHAa TOYKA Ha Pa3rOBOPHU
€37K, IPUMEPHO

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

B siorukara, KoaTo JUcCKyTHpaMe, 3a IIPUINHHO-CJICJICTBEHN BP'b3KH HE CTaBa JiyMa. B cbauTe)i-
HaTa JOTMKA €JUHCTBEHO HHU WHTEPEeCYBa MCTUHHOCTTA Ha HAKAKBH CbhbzKjaeHud. Heka pazcbikia-
BaMe BLPXY TOBa, KaK UCTHHHOCTTA Ha (popMaHaTa UMILIMKAIUS 3aBUCH OT MCTUHHOCTTA Ha,
YYaCTBAIIUTE ChKIACHUS.

e AKO aHTeNeNeHTHT € NCTUHA, HellaTa Ca sACHMU.

— aKO KOHCEKBCHTbHT € UCTHUHa, UMIIMKAllUuATa ¢ uCTUHA,

— HO aKO KOHCEKBEHT'bT € JI'b2Ka, UMIIJIMKAIIUATA € JI'b2Ka.



Yucro e3MKOBO-UHTYUTUBHO TOBA € TAaKa, TOHEXKE MOZKEM J[a MUCJUM 33 UMILTHKAIUITA KATO
3a “oberntanne U U3MbIHEHUE : NPU YCAOBUE, U€ AHTEIEJIEHTHT € UCTHHA, M02060 KOHCEKBEH-
THT TPsIOBa Ja € WCTUHA, 33 Ja Obje W3bIHeHO obemannero. C JApyru AyMU, ChKICHU-
eT0 P — ( 3abJKATEJHO € HCTHHA, KOTaTO P € HCTHHA U ( € HCTHHA—ODeNaHneTo e
U3I'bIHEHO— 1 33/IbJIZKUTETHO € JI'bKa, KOTaTO P € NCTUHA U ( e JTbXKa—Ccera 0OelaHneTo e
napyineno. U taka, 1oTyK u3zBejoxmMe dact or Tabjunara Ha UCTUHHOCT 38 P — (:

plalp—q]
FIF ?
FI|T ?
T|F| F
TI|T T

OcraBa Jj1a pasriejamMe UMILTAKAIUATA, KOraTo aHTeNeJeHThT € JbxKa. TyK Helara He ca
TOJIKOBA, SICHH OT Haif-o0Iu chobpazkenns. AKO ompeaeanM, de UMILINKAINATA, € JTbKa IIPH
aHTeIeeHT-I'bXKa, TO UMILIMKAIUITa 61 Onjia ChbIUsIT ChbI03 KATO KOHIOHKITASATA:

‘plallp—gq]
FIF] F
FIT| F
TIF|| F
TITY| T

Tosa He e IIPpaBUJIHO, UHTYUTUBHO UMIIJIMKaIUATa U KOHIOHKIUATA Ca Pa3/JIMYHU CbIO3H. /Z[a
pa3CbzKaaBaMe daJinu 01 MOLJIO UMIIJIUKaOUATa Ja UMa Pa3JIMYHa UCTUHHOCT IIPpHU PA3JINYHHA
CTOOMHOCTH HA KOHCEKBEHTA, (HpI/IHOMHHMe CH, Y€ aHTeHCACHTHT € JI’b)Ka)Z

‘plalpr—q] plalpr—gq
FIF] F FIF] T
FIT T HJINA FIT F
TIF|| F TIF|| F
TIT T TIT T

[IbpBaTa BB3MOXKHOCT OTXBbPJISIME BeHATA, 3aI0TO TOIaBa, UMILINKAIUATa O MMaJIa, ChIla-
Ta UCTUHHOCT KATO KOHCEKBEHTA, & OYeBHJIHO “aKo P, TO ” HE e ChIIOTO KaTo camo “q”. 3a j1a
OTXBBPJUM BTOPATA Bb3MOXKHOCT, Ja Pa3rjenamMe OTHOBO UMILIHKAIMATA “Ak0 6a.au 06040,
Hsan nocu wadsp”. BropaTta Bb3MOKHOCT Ka3Ba, Ue HAMA KaK Ja He BaJM U CbIIeBPEMEHHO
Wsan na vocwm daabp. OT Hail-o0mu cbhobparkeHus obade e sicHO, de VBaH MoxKe 1a HOCH
4a b HEIIPEK'BCHATO, TOBA HE € B IpoTuBopeune ¢ “Axo saru dsoicd, Hean nocu wadsp”. Taka
Ye BTOpaTa Bb3MOXKHOCT ChINO He OM cjejpaJio ja Obje npuera. EaumHcTBeHaTa ocTraBalia
BbH3MOYKHOCT € UMILIHKAIMSITA /18 € HCTHHA BHHATH, KOTA aHTEIeJIeHThT € JIbiKa

‘plallp—q]

||| ™
™M™
|||

C APYyIru AyMH, JIOTUOUTE Bb3IIpHEeMAT OIITUMUCTUIHHA IIOAX0A Ha HEGUHEH do doxaseare Ha
npomueHomo K'bM O6€IHaHI/Ie, UATO IIpedIloCTaBKa € JI'bzKa: O6€IHaHHeTO € CIIa3eHO He3aBHu-
CHUMO OT TOBa, Ja.JId O6eH_IaHOTO € U3II'bJHEHO WJIN HE.



B'preKI/I IdJiaTa apryMeHTalud 3a MCTUHHOCTTa Ha UMIIJIMKaloud ¢ aHTenedeHT-/I'b2Ka, TOBa, KOETO
TOKY-IIO U3BEJOXME € KOHTPDaMHTYUTUBHO. Cnopeg:L HETrO ChzKIACHUA KAaTO

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

ca uctuHa! KirroabT KbM pa3bupaHeTo Ha UMILIAKAIHAITA €, Y0BeK A HEe MUCIN B IPUYNHHO-
ciaencTBeHn kareropuu. [loBrapsve, e TabyiMnara Ha ICTUHHOCT HA UMILTAKAIIASATA € CJIeTHATA:

plalpr—aq]
FIF] T
FI|T T
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MNmMa MHOTO e3UKOBH KOHCTPYKIHN, KOUTO CHbOTBETCTBAT Ha UMILITAKAIAATA. P — q MOZKe Oa €
CbOpMaJIHI/IHT 3alliuC Ha BCAKO OT CJ€JHUTE TBHPACHUA Ha €CTECTBEH 6”]3J'IFapCKI/I E€3HUK:

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

JlocTaTbaHO yCa0BHE 32 q € P.

® D e A0CTAaTb4YHO YCJOBHE 3a (.

q KOraTo p.

® ( Torasa, KOraTo p.

Heobxomumo ycsioBue 3a p e (.

g e HeoOXOLUMO YCJI0BHE 34 P.
e p BIeYe (.

® P caMo ako (.

® P caMo TOrasa, KOraro (.

® ( cjeiBa OT P.

Ja moBropuM. AKo pa3chikKaaBaMe B TEDMUHUTE HA HEOOXOAUMOCT M JIOCTATHIHOCT (B MATEMATH-
KaTa YecTo ce M3pa3siBaMe TaKa), AHTeIEJeHTbT € CBbP3aH ¢ JOCTATHIHOCTTA, & KOHCEKBEHTBT, €
HEOOXOIUMOCTTA:

P - q
v
A0CTATBIHOCT HeOGXO,Z(I/IMOCT

3a ma ce ybemaum, e e Taka, Ja pas3riegamMe IMILTHKAIUITa

Axo sanu dsorcd, Hean nocu wadsp.



Jla Bajm b1 € AOCTAaTBhYHO, 3a Jla TBbpAuM, de Vpan nocu 4daabp. MBan j1a HOCH Yajibp €
HeobXOAMMO, 3a 1a TBBLPANM, de Bagu abxia . Obparnoro obade me e Bapuo! He e Bspmo, ue
WNBan ga wHOCH Ya/Ibp € JOCTAThIHO, 33 Ja TBHPAUM, Ye Baan b — IBaH MOXKe j1a Cu HOCH
Yabpa IIpe3 IMAJIOTO BpeMe, HMILIUKAIUATA He OTXBbPJId Ta3h Bb3MOXKHOCT. He e BIpHO ¢bINO,
Ye J1a BaJIM I'b2K]I € HeoOXOMUMO, 3a 1a TBbPAuM, de VIBaH HOCH Jabp — IO ChIIUTE CHOOpaKeHHS.

Bu-nvnnmnkanusa Benexu ce ¢ “”. Heka p un q ca cbkaeHus. p < ( ce gete “p mozasa u
camo moza6a, xKo2amo (. Bu-UMIIMKauATa € HCTUHA, KOIaTO P U ( UMAT eJHa U CbIIA JOIUIECKa
CTOMHOCT, U JI'byKa B NPOTHUBEH ciaydail. Tabnumara Ha TO3U CHIO3 € CJAeHATA:

plallpeg]
FIF] T
FIT| F
TIF| F

T T

Orpumnanume Hapuua ce ome wezayus. OTPUAHTETO HE € ChIO3 B CHIMUSA CMUCH/, B KOITO
ca ChIO3U KOHIOHKITUATA, TU3IOHKINATA U T. H. Te ce mpumiaraT KbM JBe ChKISHHUS, JTOKATO OTPH-
[AHUETO Ce MPHUJIara K'bM eJIHO ChXKIeHue. AKO P e ChiKJeHHe, HeTOBOTO OTPHIIAHUE ce DeJIeKH ¢
“=p”. OTpuUNaHueTo Ha P € JIbrKa, KOTaTo P € UCTUHA, W € UCTHHA, KOTaTO P € JTbXKa.

p|p]

_I_
F

F
_I_

2.2 Tabuuiy Ha NCTUHHOCT HA CHbCTABHUTE CbXKJICHUS

Heka p, g u T ca mpocT ChKICHES, BCIKO OT KOUTO MOXKe Ja e win 1, win F. Buasxve kak or Tsx
MOXKEM J1a oOpasyBaMe CbCTABHU CbXKJICHHsl Ype3 JIOTMIeCKH ¢bio3u. Ha cBoit pes, mosyvenure
CHCTABHU CbZKJIEHUS MOZKE J1a, Ce TIOJI3BaT 3a ChCTaBsAHe Ha OINE TIO-TOJEMH ChCTABHU Ch KICHUA, 1
1. H. CbCTABHUTE CHIKJIEHUS CHINO ca Uan |, wian F, 1pyrn Bb3MOKHOCTH B KJIACHIECKATA, IOTHKA,
HsMa. ToBa gcHO ce BUxK1a B TabJUIUTE HA UCTHHHOCT HA KOHIOHKIIMATA, TU3IOHKIIMATA U IPYTUTE
CbIO3U — B Hall-IIeCHUTE KOJOHU BL3MOKHHUTE cToiiHocTH ca T u F. BaxkHOTO npu BCAKO ¢bCTaBHO
ChXKJICHHUE €, KAK 3aBUCH HEroBaTa CTONHOCT OT CTOMHOCTHTE HA YYACTBAIIMTE IIPOCTH CbZKICHUS.
Sa BCdKa Bb3MOXKHa BaJIlOaIlA Ha IMPOCTUTE CbhbXKIACHUA, CTOHHOCTTA HA CbCTaBHOTO CBhzKICHUEC €
CTPOTO OTpeIe/IeHA.

Ha pazriename cweraBaoTo cwxkiaenne (pV q)/A\(pVr). Ckobure yka3zsar npuopumema: Ha Haii-
BHCOKO HHBO TOBa ChXKJIEHHE € KOHIOHKIIUSI, KATO IBETe ChCTAB/ISBAIIU CbXKIEHUS He ¢a IPOCTH,
a BCAKO OT TdX € JUI3IOHKIUA Ha IIPOCTU Cb2KACHUA. O"IGBI/I,ZLHO ydacTBauTe 1poCTU Cb2KACHUA
ca 3, a me 4*. 3a 1a Bummm xax 3aBucn croiinocTTa Ha (p V q) A (p V 1) o croitHOCTHTE Ha P,
¥ T, TPAaBIM TabJIHIA HA HCTHHHOCT ¢ 23 = 8 pejia, OTTOBAPSIIN Ha OCEMTE Bb3MOYKHI BAJIIOAITHL.

t3abesexere, ge He kazBame “IBam 1a HOCH 9aTbD € HEOOXOAMMO, 33 13 BAIH IbKT . ToBa 61 61I0 06BPKBAILIIO,
ToHEeKe OM 3ByYaa0 KaTo MPUIMHHO-C/IEICTBEHA BPb3Ka, KAKBATO B PEATHHs CBAT HAMA: TOBA, Y€ HIKOH HOCH
9aIbp, HE NMPUYMHSBA IbKA. B peasHOCTTa, MPUIMHHO-C/IEICTBEHA BPb3KA MEXKIAy IbKIa W 9abpa HMa, HO
T e B obparHara mocoka. KakTo kazaxme, 3a MMILIAKAIUATA OT CbKIUTETHATA JIOTHKA PEATHHTE MPUINHHO-
CJIEZICTBEHN BP'H3KU HIMAT HUKAKBO 3HadeHne. Hamrara dbopmynuposka “UBaH ga HOCH 43 bp € HEOOXoauMo, 3a
A TBBPAUM, de ...” He Mpenojiara HIKAKBa TPUINHHO-CJIEICTBEHA BPB3Ka MEXKIY AbXKIA W 9aIbpa Ha
Nsan. C Hesa Hue Ka3BaMme, Ue HE € Bb3MOXKHO Ja B AbXKA U Bam 1a e 663 4aabp.

YAKO M3MOI3BAMe TEPMUHOJIOTHSATA HA TEOPUATA HA MHOXKECTBATA, IIE KAasKeM, 4€ MHOKECTBOTO OT IPOCTHTE
Cb2KJICHUS-YIACTHANIA B KOHIOHKIIUATA, € 00eJUHEHUEMO OT MHOKECTBATA, HA TTPOCTUTE ChXK/ICHUS HA, IBETE TU3I0H-
KITHH.



Tabsuna 1 Ha Ta3su crpaHMIa NOKA3BA KPaiHWA pe3ysrar, KOHTO HU MHTEPeCyBa — KOJIOHATA Ha,
(pV q)/\(pVr) e naii-pasgcHo (1mecrata KOJIOHA), a MEXKIMHHATE De3yATaTh (4eTBbpPTa W HeTa
KOJIOHA) €& 34 YJEeCHEeHWe Ha YUTATes .

plalr|pValpVr[(pPVaAPVT)]
FIF|F F F F
FIF|T F T F
FITI|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
Tadsmma 1

B cayuait, ge e e sgcHo Kak e noctpoena Tabauma 1, cera ime HaIpaBUM HEHHOTO HOIIbJIBAHE TO/I-
O0pHO, CT'bIIKA 1O CT'blIKa. a pedem, ye cMe B caMOTO HAYAJIO U CME IIOI'bJIHUIA CAMO CTORHOCTHTE
Ha BaJIIOAINATE:

| [pValpVr[(mpVaAPVT]

—| | M| M| 4| | M| M||a
=T | T | T =

| ||| T ™M S

[Ile momb,THIM KOJIOHATA, MapKupaHa ¢ pV (. Cbhobpa3sBamMe, de Tbil KaTo pV  He CbIbpKa T,
MOZKEM JIa UTHOpHpaMe (BpEMEeHHO) KOJOHATa, MapKupana ¢ T. ToraBa rieiame BJASBO CAMO KOJIO-
HUTEe, MAPKUPAHHU C P U U BCE €JIHO HOMbIBAME Ta3u TaO/HUIA!

plallpVaq]

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

CbritacHo TOBa, KOETO 3HACM 3a JU3IOHKIUATA, KOJOHATA Ha P V J Ce TIOIrbJIBA TaKa:



—| | M| M| 4| | M| M||a
=
| = A A ) <
0

o (e | B | | B | B n | B | a1 e

Bp%maMe Ce KbM OpUT'HHaJIHaTa Ta6m/1ua — Be€de CMe MOM'bJIHUJIN KOJIOHATa Ha P V qg:

[PVa[pVr ][ (VA ARV

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

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

—| ||| ™| ™ M ||

AHaJIOrMYHO IOI'bJIBAME U KOJIOHATA HA P Vr:

[pVaglpVr[pVaAPVT]

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

e e | e | e i B B B
| A=A | |7
| e e I T R ey

OcraBa jga momwbJHAM KojioHaTa, Mapkupana ¢ (p V q) /\ (p V 1). Thit kKaro TOBa ChIKIEHHE
3aBHUCH IIPSKO CAMO OT KOJIOHUTE, MapKupauu ¢ pV q u p VT, ATHOPHPAME BPEMEHHO TPUTE KOJOHH
BJISIBO U BCe €JIHO MOIIbJIBaME:

pPVqlpVr[(pVgaApVT)]

|| == =] =] 7| ™
e e

IlomrbaBaHeTO cTaBa C'HIVIACHO I[IpaBUJIaTa 3a KOHIOHKIHATA:
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(pPVa[pVr[pVaAVT)]

v A
F F
T F
F F
T T
T T
T T
T T
T T

| == =] == | 7

OueBniHO, TOBa € pe3yaTarst, noka3an B Tabauma 1 wa cTp. 9.

2.3 Ilpuopureru Ha JOTUYECKHUTE ChIO3U

Ako TpsOBa 1a 3ammireM HoApoOHO CI0XKEH M3pa3 OT ChyKINTETHATA JIOTHKA, TPAOBa 1a H3I0J3-
BaMe MHOTO CKOOH, 33 Ja yKayKeM HeJIBYCMHCJIEHO KAaKBO MMaMe MPEeJIBHJ. AKO HIMaMe MPABUIA
3a MPUOPHUTETH NPU 3AIMMCBAHETO U HE M3TIOJI3BaMe CKOOHU, m3pa3uTe, KOMTA 3amucBaMme, ouxa 6uin
aBycMucieHd. IlpuvepHo, mpu Jumca Ha IpaBUia 3a IIPHOPUTETH, U3PA3bT

—pVq
O3HaYaBa TOYHO €IHO OT CJIEeJHUTE ABE:
® JU3IOHKIUA BbPXY JABa O6eKTa, eIUHHUAT OT KOUTO € HeraudTa Ha p, a ApyIrudr € q,
® Heranud BBPXY JUIIOHKINUATA Ha P U Ha q
dcHo e, e Te3W ABe TPAKTOBKH Ca Pa3JIUIHU.

[le ce yroBopum, 4e cjieHUTE NPUOPUTETH HA JIOTUYECKUTE CHIO3H € B Cuiia (B HAMAJISIBAILL 110-
PSUTBK):

1. orpunanmne,

2. KOHIOHKITNS,

3. JMUBIOHKINS,

4. MMILTHKAIUL,

5. OM-MMILIHKAIILI.

Umaiiku npeasuj npuopurerure, u3pazbr —p /\ q uma cvuchba Ha (—p) A q, a e na —(p /A q).
Copio Taxa,

PpPAqVT—=pVre—Tr—p
ce dere

(((PIA(=qQ)) V1) = (pVT)) & (1) =p)
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2.4 ExBuUBaJIGHTHOCT Ha CbCTABHU CbXKJIECHUS

ChCcTaBHO CBbIKIEHNE, YAATO CTOHHOCT € | 3a BCsAKa Baaalds Ha MPOCTHTE MY CbIKIEHUS, Ce
Hapu4a masmoiozus. CbCTaBHO ChXKIACHUE, YUATO CTORHOCT e F 3a Besgka Basoalus Ha IPOCTHTE
MY CbXKJIEHHsS, ce Hapuda npomusopeyue. CbCTaBHO ChXKICHUE, YUSITO CTOHHOCT e T 3a IoHe
eJlHa BaJtoalud u F 3a 1oHe ejiHa Bajioalus Ha IPOCTUTE MY CbrKJIEHUS, C€ HApUYa YCAOSHOC.
JlecHo ce BHM2KJ1a, Y€ C'bCTABHO CHZKJEHUE € YCJOBHOCT TOTaBa W CaMO TOraBa, KOraTo He € HUTO
TaBTOJOTUS, HUTO TTPOTUBOPEYHE.

Enementapen mpumMep 3a TaBTOJIOTHA € PV =P, eJleMeHTapeH puMep 3a IIpoTuBopedne e p/\—p:

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

dlcHO e, e KoJIOHATA Ha BCSIKA TABTOJOTHS C€ ChCTOM CaMO OT |, Ha BCAKO IPOTHBOPEYHE,
camo ot F, a KoJloHaTa Ha BCIKA YCJIOBHOCT C'hbIbprKa MoHe eaHo | u mone eano F. CaemosaTesto,
cbxaeHnero (pV q)/\ (p V 1) e yeaIoBHOCT, KakTo ce Buzkaa or Tabauma 1 Ha crp. 9.

Ha pasrename cbxkaennero p V (q /A1) u Heroara Tab/InuIa HA UCTHUHHOCT:

pla[r]aAr]pVI(gAT) |
FIF|F F F
FIF|T F F
FIT|F F F
FIT|T T T
TIF|F F T
TIF|T F T
T|T|F F T
T|IT|T T T
Tabanma 2

Cpasrere Tabauma 1 ¢ Tabauma 2. 3a Beska Bamoarus, croiinoctra Ha (pV q) A (p V1) e
chimaTa Kato croifHocTta Ha p V (q /A 1). llMame mpaBo ga Kaskem, de BCBIIHOCT TOBA € eIHO H
CBINO ChKJEHNEe, HATIUCAHO [0 PA3JIMYHI HAYMHH.

Onpenenenue 1. 3a sceku dse cocmasny coocdenun S u t xa3same, ue s u t ca eKBUBAJIEHTHH,
MO206G U CAMO MO2060G, KO24MO coxclenuemo s — t e masmonozus. Paxmem, we s u t ca
exsusasenmnu, ce beseorcu ¢ s =t.1 U

3abesencra: CumposrbT “=" HE € JIOTUYECKHU CbIO3, taka 4e “s = t” He e chCTaBHO
CbXKJeHHe Ha S U t.

[Ile mokazxkem, 1e (p — q) Ap=p/\q
plalp—allpoaAp[pAg]
FIF| T F F
FIT| T F F
TIF| F F F
TT T T T

jrt}

"B HsKOM KHHUIH Ce U3IM0JI3Ba CUMBOJIBLT “&” HAMECTO

12



Camu nokazkere, e p — q = —p V (. Toszu pesysrar 1mo3BosisiBa ja 3aMECTHM BCSIKa MMILIN-
Kalud, 6I/IJIO Ha IPOCTH, 6I/IJ'IO Ha CbCTaBHH CbHXKJACHHA, C JUSIOHKIHA OT HeTrallUdATa Ha II'bPBOTO
Ch2KJAeHne U BTOPOTO ChzKIAECHUEC.

Camu nokazere, ue p <> q = (p — q) /A (q — p). Umaiiku npeapus 17031 pe3yaTar, KOraTo
JIOKa3BaMe TBBP/IEHUS OT THUIIA

A Torapa M caMO Torapa, Koraro B

YeCTO U3BbPINBAME JOKA3aTeJCTBOTO HA JBA €Tala: I'bPBO J0Ka3BaMe UMILIUKAIIAATA
Ot A caensa B

U II0CJIe JJOKa3BaMe MMILIHKAIUATA
Ot B ciensa A

Teopema 1. Heka p, q u T ca npoussosnu cootcderun. Caednume eKeUSAAEHMHOCTNYG €O 8 CUA:
cBoiicTBa Ha KoHcTtauture: p A\ T=p, pVF=p, pVvVT=T, pAF=F
cBoiicTBa Ha orpunanmero: p A~ p=F, pV-p=T.
UAEMOOTEHTHOCT: PV P =p, p/A\p=p.
3aKOH 3a ABOMHOTO oTpuianue: —(—p) = p.
KoMyTaTuBHocT: pVq=qVp, pAqgq=q/Ap.
acormmatuBHOCcT: (PV q)Vr=pV(qVr), [PAGQAT=pA(qAT).
auctpudbytusHoct: pV (qAT) = (pVTr)A(pVr), pA(QVT)=(pAT)V(pAT).
3akonu HA De Morgan: =(pV q)=—pA—q, —(pAq)=-pV—q.
norsbiane: pV (p/Aq)=p, pApVaq) =p. O

Begko oT Te3u cBoiicTBa MOKe JIECHO J1a ce J0KaxKe Upe3 TaOJIuIa Ha HCTUHHOCT. 3aKOHHUTE Ha,
De Morgan umar cjegnure oOOIEHUs:

“PiVp2V...Vpu) =i A pa A . APy
“Pr Ap2 A AP =PIV V.V pa

ChimecTByBa U JIpYT HAYUH 32 JIOKA3BaHe HA €KBUBAJEHTOCTH — Ype3 eKBUBAJEHTHH Mpeobpasy-
Banusg. Karo mpumep me nokaxem, e (p — q)V (q = 1) =T.

p—q)Vi(g—r) (TBit KaTO § — t = sV 1)

(—pVq)V(~qVr)= (aconmuaTuBHOCT HA JUBIOHKIHATA)

—pVqV—-qVr= (KOMyTaTHBHOCT Ha AM3IOHKIUITA)
—qVqV-pVr= (acoluaTuBHOCT HA JUIOHKIIHSITA)
(—qV q)V(—pVr)= (cBoiicTBa Ha OTPHUIIAHHETO)
TV (—pVr)= (cBoiicrBa Ha KoHCTAHTUTE)

T

[Ipu mokazaTeacTBO Upe3 eKBUBAJEHTHHU IIPeoOPa3yBaHusd Ha IIbPBUL PeJl MHUIIEM €JIHO OT ChyKJIe-

[ —

nusta, B ciaydas (p — q)V (q — 1) = T. Ciueg roBa nuieM 3HaKa 38 €KBUBAJIEHTHOCT U Cjes,
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HEro B CKOOM OCHOBAHUETO, OPAJIA KOETO TBHPAUM, Y€ HAIIMCAHOTO HA BTOPHUS PEJl € EKBUBAJCHTHO
HA HAIMCAHOTO Ha IbPBUA peJl. B ciydasi, OCHOBAHUETO € Beue JI0KA3aHATa eKBUBAJIEHTHOCT MEXK Ty
s — t w —sVt 3a npowsBoinu chxaeHns s u t. C 9epBeHo ca HANMCAHW Te3W C'hZKJICHUs HA IHPBUsT
pes, KonTo OUBAT 3aMeHeHN! ¢ eKBUBAJEHTH ChXKJIEHUs IPH MPeX0/ia OT IbPBU KbM BTOpHU pes. U
TaKa HATATDHK, JI0 TOCTeTHUS Pejl, KONTO chIbpKa OYKBATHO TOBA, HA KOETO HCKAMe J1a MTOKayKeM,
Y€ II'bPBOHAYAJIHOTO ChK/IEHUE € eKBUBAJIEHTHO, a UMEHHO .

Mozxkexme ma mokaxeMm (p — q)V (q — 1) = T u upes Tabauna ¢ 8 pega. Tpynno e na ce kaxe
KOl HAYWH 3a J0Ka3BaHe e MO-MKOHOMHUYEH B CJIydasl: Jlajii ¢ peodpasyBannd, uin ¢ tadbauna. Ho
JIa CH TIPEACTaBUM, de TPsAOBa /14 JOKarKeM CJIeTHATa eKBUBAJEHTHOCT:

pP—=Vg—=nV(cr=s)et—-—u)=T

Tyk mmame 6 npoctu c¢bxKAeHUs. AKO 3alI09HEM Ja JOKa3BaMme ¢ TabJIuIa Ha PbKa, Td IIe HMa,
2° = 64 pena u NOIWbJIBAHETO it 61 GUIO0 GABHO, JOCAIHO M MOXKe OH I'DEIIHO, 3all0T0 KOJIKOTO
noBeve KJIETKH 3a MOIbJIBaHE WMa, TOJKOBA MO-BEPOSTHO € YOBeK Ja cObpKa Hakbae. OT apyra
cTpaHa, aKo 3abesIeXKuM, e U3pas3bT BJsABO HA “=" e oT BuJa (3a HAKAKBO A):

Pp—q)Vig—r1) VoA

C'bIJIACHO IIPEJHOTO JI-BO, TOBA € €KBUBAJIEHTHO HA |

MOZKeM JIa TO ITpeobpa3yBaMe B eKBUBAJIEHTHUS MY
TVA

MOKeM BeJIHara ja TBbP/JIUM, 9e U3pa3bT € eKBUBAJEHTEH Ha | MOpajyu CBOWCTBaTa Ha KOHCTAaH-
tuTe. ToBa JI0Ka3aTe/JICTBO Upe3 IMpeodpa3yBaHud € CbC CUI'YPHOCT IO-KPATKO U MKOHOMHUYHO OT
€BEHTYAJIHO JI0KA3aTeJICTBO Upe3 TabJIUIA.

Buagxme e1HO IpeInMCTBO Ha METO/1a ¢ Ipeobpa3yBaHUsITa: TOH MOXKe /1a € MHOI'O II0-e(pUKaCeH
oT TabamaHusg MeToa. Ho TabInIHUST MeTO MMa Ha CBOH pell eIHO MPeIuMCTBO — TOH He M3UC-
KBa n0ceTauBocT. Toit e aszopummuyer, KOETO 03HAYABA, Y€ JECHO MOXKe J1a ¢ UMILIEMEHTHPA C
KOMIIOT'bPHA IPOTPpaMa. 3a Pa3/jinKka OT HEro, METOILbT ¢ Mpeodpa3yBaHUsITa MOYXKE J1a HCKA JT0CeT-
JINBOCT — B JI3/IEHa, CATYaIlnsl, €/THO peobpa3yBaHue MOXKe Ja BOAH K'bM YCIEITHO T0KA3aTeJICTBO,
a Ipyro mpeobpa3yBaHHe Jia e 0e3CMHCJIEHO YCUIUe, BOJEIIO JOHUKbIe. KaTo mpumep 1me gaaeM
JIBa OIKTA 33 JOKA3aTEeJICTBO HA 3aKOHA 33 HMOLTBIIAHETO Upe3 ImpeobpasyBanus. IIbpBudr onur e
HeycIIellleH, Toi BoAu 10 “BbpTeHe B KpbI'. Bropusr e ycmerie.

IIbpBu onut:

pV(pAq)= (aucrpubyrusHOCT)
PVPIA(pPVQq)= (amemmorenTHocr)
pA(pVq)= (aucrpubyruBHOCT)

(PAP)V(pAq)= (umemmorenTHOCT)
pV(p/\q) HHUIO He cMe MOCTUTHAM, MOJYYAXME TOBA, OT KOETO 3aM0THAXME
Bropu onwmt:

PV (pAq)= (cbrmacHo cB-BaTa Ha KOHCTAHTHTE)

PAT)IV(pAq)= (cbrmacHo aucTpubyTHBH. HA KOHIOHK. CHPSIMO JIM3IOHK. )
PN (TVq

)= (cbrIaacHoO cB-BaTa HA KOHCTAHTUTE)
p/AT= (cbriacHo cB-BaTa Ha KOHCTAHTHTE)

p ycoex!
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Kax sa ce jocern qoBek jia 3amovne, 3aMeHsIHKN P ¢ eKBuBaseHTHOTO My P V T7 3a chkasenue,
perienra 3a oommd ciaydail uama. JlokazaresacTBara ype3 npeodpa3yBaHus U3UCKBAT 100pa UHTY-
IS,

2.5 WN3Boa B chXKaUTEJHATA JIOTUKA

Onpenenenne 2. Hexa p u q ca npoudsoanu coocdenusn. Kassame, we  ciieasa JOrHUecKu oT p,
axo p — q e masmonozua. Paxmsm, we q caedsa ao2unecku om P, beaescum maka: p - qf. O

3abeneorcka: CumBorbT “H’ HE € JIOTUYECKU CbhbIO3, Taka de “p = q” He e CbCTaBHO CbIK/IeHIe
Ha p u (.
B Ompegenenne 2 ¢bAKICHHETO P € TPOU3BOJIHO. B MaTemMaTukara 0GMKHOBEHO (KOTaTO MPABUM

M3BOJ) ChHXKJIEHHETO, 0M Koemo W3Bexkaame, e KOHIOHKIus. [Ipumepro, Teopemara Ha Rolle B
aHaIN3a TJIACH:

Axo

1. f e peasra dpynrxuyus u

2. f e nenpexschama 6spry 3ameoperus unmepsan [a, bl u
3. f e dudepenyupyema sspry omeopenus unmepsar (a,b) u
4. fla) =f(b),

MO CBUECMBYBA “UCAO C 68 omeoperus unmepsan (a,b), maxosa we f'(c) = 0.

3arToBa c/1eBaIOTO OMpeIe/IeHre TPETHPaA UMEHHO CIydasi, B KOHTO TOBa, 0M K0emo CJieIBa Hello,
€ KOHIOHKIIHS.

Omnpenenenne 3. Vssont 6 casicdumentama aoeuxa e nocaedosamesrocm om csocienus P, P2,

., Pn, q 3a naxoe 1 > 1. Cooicdenuama pr, P2, - - ., Pn € TPEINOCTABKH, a ( e caeactsued. Hs-
60dsm da e BAJIHIEH 03HAYABA, e CAeJCMBUEMO € BAPHO MO2A6aA, KO2AMO SCUNKU NPEeINOCMaAsKU
ca 8EPHU. U

3abenesrcka: AKO 1OHe eJjHA HpPeJIOCTaBKA Pi € JIbkKa, TO P1 A P2 /\.../\ pn € Ibka U TOraBa
(p1 Ap2/A ... Apn) — q e uCTHHA HE3ABUCHMO OT UCTHHHOCTTA HA (, CJIEIOBATETHO U3BOIHT
BUHAI'H € BaJIHJIeH IIPU HAJIMYUe Ha [OHe eJHA MpeJIIocTaBKa—JIbzKa. OT JApyra cTpaHa, ako BCHUKH
IPENOCTABKH €A MCTHHA, TO ( TPpsAOBa Ja € MCTUHA, 3a jJa uMame BajujeH u3Bod. CbriacHo
Ta6ﬂI/H_[aTa Ha MCTHHHOCT Ha HUMILJIMKallUATa, U3BOALT € BaJIMACH TO'aBa U CaMO TOr'aBa, KOI'aTo
NMIIJINKaIIATa

(P Ap2/A..Apa) =
e Taprojorud. Coriaacuo Oupenenenue 2, ClIOMEHATHA M3BOJ MOZKEM JIa 3allUIIeM KaTo

(PrAP2A...ApPa) b q

[IpureTo e U3BOBT J1a Ce 3alnuCBa TaKa: MPEANOCTABKUTE Ce M3PEKIAT eIHa HAJI IPYyTa, HOI TIX
ce 3alliCBa XOPU30HTAJHA YepTa, [0/ Hes e 3aIliCBa, CIeJCTBHETO, IPEIX0XKIAHO OT CUMBOJIa “," 7,
Ko#TO ce 4ere “nopaiu ToBa’. Brkre cienpamius npumep. a pasriemaMe M3BOIa OT HAYATIOTO
Ha JIEKIUSITA;

B HsIKOM KHHTH Ce M3IOJI3Ba CHMBOIBT “=" HamecTo “H.
YHa anramiicku e inference.
SHa aHrimiicKu ChOTBETHHTE TEPMUHH Ca premises U conclusion.
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Axko Basm bk, VIBaH HOCH 9aUbD.
Bamun ook,
Cunenosaresno, Ban HOCH 9aIbP.

DopMaJIHO I1e TO 3aIUIIEM TaKa:

P—4q
B
g

To3u 3BT € BAJIUICH — JIECCHO MOYKEM J1a MOKaXKeM ¢ TabJuIa, e (p — q)/\p — ( e TaBTOJIOTHSI:

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

CbI1I0 TOJKOBA JIECHO MOXKEM JIa IIOKazKeM ¢ TabJInIla, de CJIeJHULAT U3BOJ HE € BaJIHIEH:

P—Aq
q
P

Ero kak msrinexkga tabannara:

(plalp—=a[lp=adAq[(pP=aAq—p]
FIF] T F T
FIT | T T F
TIF| F F T
TIT| 7T T T

3a o-CJI02KHU U3BOAKM TAOJIUIHUAT METO/I He € IPUTOJIEH, I10 CbIUTe IPUINHU, KOUTO Bede CIIO-
MeHaXMe IIPH JI0KA3aTeJCTBATa 33 eKBHBAJIEHTHOCT: Tab/IMIIaTa CTaBa IpPeKaIeHO rojisgMa. ¥ a00HO
e Ja ce TOJ3BaT CJIeJHUTE IMPABIIA 33 HU3BOJ B ChHXKIMTEJTHATA JOTHKA. BCIKO OT Te3um IpaBumiIa
MOXKe J1a ObJe JoKas3aHo upe3 tabsmia. C TIxXHA TOMOIN U ¢ W3BECTHA 1038 JOCETIUBOCT MOXKEM,
3aIM0YBalKN OT A/ IeHN TPEJINOCTABKA, Ja M3BeJeM CJIEICTBUETO.

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

ITpasuio modus tolens: ~q A\ (p — q) - —p

ITpaBuiio xunorernyen cuiorn3dsm: (p — q)/A\(q—1)F (p — 1)
IIpaBMJI0 AU3IOHKTUBEH CHJIOTU3bM: ((p Vq) A ﬁp) - q
IMpasuao 3a koutouknuaTa p /A qFp/A(f

IIpaBuso 3a onpocraBane: p/\qF p

tHanucano Taka, mpaBrIoTo m3rexa 6escmuciaeno. VnesaTa e, 4e ako He3aBUCUMO H3BEEM OT €IHH U CbIIH
[IPEeIIOCTABKY U P, U (, IMaMe [PABO Ja TBBHPAUM, 9€ KOHIOHKIHATA P /\ ( € HCTHHA U MOXKEM a4 5 U3IOI3BaMeE.
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IIpaBuso 3a gokasaresncTso 4pes caydam: ((p 1) A(q— 1)) ((pVq) =)
IIpaBmiio 3a KOHCTPYKTHBHATA AUJIEMA; ((p =g N(r—=s)A\N(pV r)) F(qVs)
IlpaBuso 3a gecTpyKTuUBHATA AUJIEMA: ((p =N T—=s)AN(—qV ﬁs)) F(=pV-r)

ITpaBmiio 3a pe3oaOnuATa: ((p Vg)A(—pV r)) F(qVr)

[ToguepraBame, ve nmpaBuaaTa 3a u3Boj ca HEIIO PAa3/IMYHO 0T €KBUBAJICHTHOCTHUTE (BI/I}K
CTP. 1). ExBuBajieHTOCTUTE MOXKE Ja C€ TOJI3BAT MPHU W3BOJL — UMaMe TPaBo Jia 3aMEHUM HU3pa3 C
JpyT, eKBUBaJeHTeH Ha Hero. Ho mpaBmiiaTa 3a U3BOJ HE MOKe J1a Ce MOJ3BAT IPHU J0Ka3aTeJICTBA
Ha ekBUBaJeHTHOCT. [IpuMepno, 3abesexkere npu npapuioTo modus ponens, de ChbXKICHHETO P /\
(p — q) HE € eKBUBAJICHTHO Cb2>K/I€HUE Ha (.

[Ile majem nmpuMep 3a MpaBeHe Ha M3BOJ Upe3 MPABUIATA 33 H3BOJ: IE MOKaXKeM, Y€ OT Mpe/I-
nocTaBKuTe J[uana xapa cku uau He 6aAU chAz U 2Kusko uepae Gymbos Uiy 644U CHAZ CTEIBA,
jgoruyecku, de Juana xapa cxu uau 2Kusko uepae pymobos. Heka p, q u T ca ciaegHure ejieMeH-
TapHU CHzKIACHUA:

p: lunana kapa cku

q: Banu cuar

r: 2Kupko urpae ¢pyrdos

TpsabBa na mokaxkeMm, de U3BOIBT

pV—q
TV q
LpVrT

e BanuieH. Ho ToBa e TUpeKTHO TpMIOyKeHNe Ha TPABUIOTO 33 PE30TIONNS BbPXY ITPEITOCTaBKUTE.
Bak/royaBaMe, 4e W3BOIbT € BaJINIeH.

3 llpeaukaTHa JIOTHKA

Onpenenenune 4. Exnomecren npeaukar e coocdenue, 8 K0emo uma “npadno macmo”, 6 Koemo
NPAZHO MACMO CE CAG2A 00EKM 0M HAKGKEA NPEISAPUMEAHO 3a0adena 0bAGCM, HAPEYEHA TOMEIH.
3a scexu obexm om dometina, npedukamesm € Uil UCNUHG, UAU ABHCA. O

Karo nmpumep, HeKa TOMEHHDBT ce ChCTOH OT ILJIOI0BETE
a0bJka, OaHaH, TOPTOKAJ, aBOKAJI0, sIN0/1a

Heka sObikaTa U aBOKaJIOTO ca 3ejeHd, DAHAHDBT € K'BJT, HOPTOKAIBLT € OPAHKeB, a Arojiara €
JepBeHa. /la pasrienaMe cbiKJIeHUATA:

1. f6wakara e yepBeHa.
2. baHanbT € YepBeH.
3. Tloprokaabt € uepBeH.

4. ABOKaJ0TO € 4epBEHO.
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5. dromara e yeppena.

CrorimacHo JOIIYCKaHUATA, I'bPBUTE YEeTHPH Cbh2KACHUA Ca JIbXKa, a IIOCJIE€JHOTO € HCTHHA.

Cera na cu mpeicTaBUM, e OT BCIKO OT Te3W ChXKJIeHUs CMe MaXHAJIH UMeTO Ha IIO/IA W CMe TO
3aMeHIIN ¢ MHOoroToune “...”. VI B meTTe caydas! momydaBame

... € UepBeH. (1)

ToBa e eHOMECTEH peIUKAT, YUHTO TOMEHH ca meTTe n3dpoenu mioaa. [Ipaznoro MsacTo, 3a KoeTo
ce ropopu B Onpenenenne 4, e MmHOroTounero. Ha MgCTOTO Ha MHOTOTOYHETO MOYKEM Ja Carame
nMe Ha IIJIOJA M 3a BCAKO MM€ Ha IJIOA, TBBPAEHUETO € UJIN MCTUHa, UJIN JI'b2Ka.

HamecTo ma ciarame TOYKH HJIH IOJYepTaBKa HA IIPA3HOTO MSICTO B ChiKICHHETO, YI00HO e
Jla M3MO0JI3BaMe MPOMEHJINBA, puMepHo X. ToraBa mpeaukaTsbT cTaBa “x e depseH(a)”, KbjaeTo X
B3eMa CTOWHOCTH OT yKasaHaTa obsact. Jla Gemexkum to3u mnpeaukar ¢ “P(x)”. Ilpm rekymmre
JIOIYCKaHMSI,

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

[Tomueprasame, ye nupesukarbr P(x) cam 1o cebe cu HE € HUTO UCTHHA, HUTO JbxKa. Vcruna,
UJIN JThXKa Ce MOJIydaBa CaMo CJIeJl 3aMeCTBaHe Ha X C HIKOil 0b6ekT oT obsactra. Ocoben maTEpec
IpeJICTABISABAT /IBA CIydas MPU TAKOBA 3aMeCTBAHE:

e KOraTo MMa IOHE eJInH 0OEKT, 3a KOWTO npeankarsT e ucruna. Toba Oenexkum ¢ IxP(x).
® KOraro 3a BCEKM ODEKT LpeAuKarbr e ucruda. Tosa Gesexxkum ¢ VxP(x).

Cumbosure “3’ u “YV’ ce Hapuyar x6anmopu. 3 € ek3UCMEeHUUAARUAM Kearnmop, a V e yrnusepca-
7
HuAM Keanmop. AKo obeKTHTe 0T 001aCTTa ca KpaeH Opoi, 1a pedeMm dj, dz, ..., On, TO

e IxP(x) mma cvmucna Ha P(a;) VP(ay) V...V P(a,), a
e VxP(x) mma cvmucna ma P(ay) AP(ay) A... APla,).

Buxkjtame, ye eK3UCTEHIIUJIHUAT KBAHTOD € CBbP3aH € JIM3I0HKIUATA, & YHUBEPCAJHUAT, C KOHIOHK-
NUSTA.

[Tle natocTpupamMe moJ3aTa OT W3MOJI3BAHETO Ha MPEJIUKATH ¢ KBaHTOpH. Jla pa3riesame ciietHUs
TpuBUAJIEH U3BOJ:

Besika puba xuBee BB Bomara. [IbcrbpBara e puba. Crie10BaTeTHO, ICTHPBATA K-
Bee BbB BOJIATA.

Ot nait-obmm chbobparkeHus € siCHO, Ye n3BOAbT € Basmaen. Ho ako ce onurame ja popmausupame
HelllaTa CbC CbhbXKIUTE/JIHA JJOTHUKaA (KaTO B IIpeJHuTe CeKI_[I/II/I)7 HAMa KaK Jda IIOKazKEeM BaJIMJIHOCTTA
Ha n3B0/a. Heka 3aMecTnM mbpBOTO U3pEUeHUe ¢ P, BTOPOTO, € (, ¥ TPETOTO, C T. 3a Ja MOKAXKeM,
Ye U3BOIBT € BaJUJeH, TpsAOBa /1a nokaxkeMm p /\ q F T, KoeTo He e BajujeH u3Boa. BasuaHocTTa
Ha M3BOJA Ce BUKJA, KOTATO Ce BIIeJaMe B CTPYKTYpaTa Ha M3PEUYCHHUSTA, a He TH PA3IJIEKIaMe
IPOCTO KATO eJIEeMEHTAPHU ChKIAeHUus 6e3 cTpykTypa. [IbpBoTO mM3pedenme Ka3Ba, Ue 3a BCIKO
Hero (0T HAKaKBa 00JIACT, MPUMEPHO KUBOTHM ), KO TOBA HEIIO € puba, TO TO KUBee BbB BOJIATA.

tPorbr Ha mymara HaMa 3HaUeHHe, TAKA e “...e depBeH” Ce CYUTa 33 CHIIOTO KAaTo “...e depBeHa’.
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Heka P(x) e upeaukarbr “x e puba’, a Q(x) e upeaukarsr “x xxusee BbB Bojara’”. ToraBa wbpBoTo
n3pedenne ce (POpPMATH3UPaA TaKa:

Vx(P(x) — Q(x))
Heka t osnauaBa mbecrTbpBa. Broporo uspedenne e P(t). Karo ugamo, n3Boabr e

Vx(P(x) — Q(x])
P(t)

= Q(t)

Koraro e u3no/3Ban KBaHTOP BbPXY HAKAKBA HPOMEHJIMBA, Ka3BaMe, Ue Td € cespsana. LIpmmep-
HO, B m3pa3a “VxP(x)”, npoMmennuBara X e cBbp3aHa. AKO JaleHa IIPOMEHJIMBA HE € CBbp3aHa,
Ka3BaMe, de Ts e c6060dHa. KakTo Kazaxme Bede, u3pasn OT HPEIUKATHATA JOIMKA ChC CBODOIHI
IIPpOMEHJINBU HE MO2KE Ja Ca HUTO UCTHHA, HATO JI'bZKA. HpI/IeMaMe, e KOraTo 3alluCBaMe U3pa3u
C KBAHTOPpH, KBaAaHTOpUTE UMaT IO-BUCOK IIPUOPUTET, TOECCT CBHBP3BAT MHO-CHJIHO, OT JIOTUICCKUTE
cbiozu. CregoBaTeino, B u3pasa

VxP(x) — Q(x)

JMefiCTBTHEeTO Ha KBaHTOpa He ce mpoctupa BbpXY Q(x) m x e cBobGomra mpomenamBa B Q(x).
CaemoBaTesHo, MMOCJETHUAT H3Pa3 HE MOKEe JIa MMa CTOMHOCT MCTHHA WK JIbXKa. Jabesexkere
pazyukara ¢ uzpasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cien Vx ykassar, de JAefCTBHETO
Ha KBaHTOpa ce mpoctupa Bbpxy P(x) — Q(x), a He camo Bbpxy P(x). C men mo-romsma sicHoTa
e TOBTOPUM HOCJCIHUTE ChOparKeHus :

vk (P(x) = Q)
o6xBaT HA ,qel‘/’lc;;le HA KBAHTOPA
Vx P(x) — Q(x)
—~—

obxBaT Ha JefCTBHE HA KBAHTOPA

[IpeaukaruTe Morar Jia ©Ma IoBede OT €JIHO IPAa3HU MecTa 3a HolrbjBaHe. MHade KazaHo, 1a ca
JIBYMECTHH, TPUMECTHU U T. H. /la ce BbpHeM Ha mpuMepa ¢ miogosere. Heka B npegukar (1) Ha
HpejHaTa CrpaHuIla 3aMecTuM ¢ MHOroTo4dne u jymara ‘depsen’. [losydaBame

O R (2)

Ha MACTOTO Ha BTOPOTO MHOI'OTOYHE MO2KEM Jla CJal'aM€ MME€ Ha LBAT. HO TO3W HA4YXH, 3aMeCT-
BaliKu II'bPpBOTO MHOI'OTOYHE C MM€ Ha IIJIOA W BTOPOTO, C KM€ Ha HOBAT, IIOJyYaBaMe CbzKACHUA,
KOUTO Ca UCTUHA UJIU JI'bXKa. YI00HO € /1a ce W3MO0JI3BaT NMEeHa Ha MPOMEHIUBA HAMECTO MHOTOTO-
YHsd, 33 JIa He ce HaJlara Jia yTouyHdBaMe “IbpBOTO MHOroTOYNE | “BTopoTo MHOrotouue”. M Taxa,
HAMECTO ITbPBOTO MHOTOTOYHE IMOJI3BaMe MPOMEHJIUBATA X, U HaMecTo BTOpoTo, Y. [lomydaBame
JIByMecTHHUs mpenukat P(x,y)

P(x,y): xewv.

K'bJIETO X B3eMa CTOHHOCTH MMe Ha ILIOJ, a Y B3eMa CTOWHOCT uMe Ha HBAT. [Ipumepno, cbriacio
JIONYCKAHUSATA 3a IIBETOBETE Ha I10/10BeTe, P(X,y) = T koraTo x e 6aHaH U Y € KbJITO, a P(x,y) =
F koraro x e frojia u y € 3eJIeHo.
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Ksantopu ce u3nos3BaT u IpH LIPEJUKATUTE C IOBEYE OT €/iHa IPOMeH/uBa. T unudHa ynorpeoda e,
npumepro, VxVYP(x,y). Tosa ce gere, “3a Besko X, 3a Besko Y, P(x,y)”. Ako P e npeaukarsr o
npuMepa ¢ mIojoBeTe u neetopere, 70 VXVYP(X,Y) e 1bKa, Thit KATO He € BAPHO, U€ aKO B3eMeM
KOIt 71a e IJIOJ W KO 73 e IBAT, TO3M ILIOI 33 IbJIKUTETHO € OT TO3HU IBSIT — HPUMEPHO, DAaHAHBT
He e uyepBeH, ToecT P(OaHaH, YepBeH) e JIbrKa.

B uspaza VxVyP(x,y) ka3Bame, 4e KBAaHTOpHUTE ca 8A02ceHu. Mozxke 1a nMaMe BIOKEHH KBaH-
Topu OT pazandeH Bum, npumepro Yx3IyP(x,y). Tosa ce dere, “3a BCAKO X CHIECTBYBaA Y, TAKOBA
e P(x,y)”. AKo OTHOBO MoJI3BaMe MpuUMepa ¢ mIojoBeTe u nperosere, VxIYP(x,y) e ucrtuna. 3a
Ja ce yOemmM, de e Taka, JOCTATBIHO € Ja CboOpasuM, de BCEKH ILIOJ NMa HAKAKHB IBAT.

EnoTunHN KBAaHTOPH MOTAT Ja O'bIaT pa3sMecTBaHU 6e3 TOBa Ja Ce 0Tpa3sBa Ha NCTHHHOCTTA,
TOECT BUHATU

VxVyP(x,y) = YyVxP(x,y)
IxFyP(x,y) = FyIxP(x,y)

Ot gpyra cTpaHa, pa3HOTHIIHH KBAHTOPH He MOXKe J1a ObIaT pa3MecTBaHU 10 TO3U HaduuH. Toecr,
B 001U CJy4aii,

Vx3yP(x,y) # JyvxP(x,y)
IxVyYP(x,y) # VyaxP(x,y)

Karo npumep ja pasriegame JIByMECTHUS ITPETUKAT

Qlxy): x+y=2

KBbJETO X U Y B3eMAT CTOMHOCTH OT MHOXKECTBOTO Ha peasnuTe gucia. VxIyQ(x,y) oueBmmmno
e WCTHHA, MOHeZXkKe 3a BCAKO PEeaTHo X WMa JPYro peaaHo Y, a KMEHHO Y = 2 — X, TaKuBa 4e
x+y = 2. Ot apyra crpana, JyvxQ(x,y) e Jrbkka, TTOHEKe HIMA PEATHO UUCJIO, TAKOBA Ue BCSKO
JIPYTO peaJino, chbOpaHo C Hero, Ja jasa coop 2.

Awnanorunano, B mpuMepa ¢ mwiogoBere u riserosere, VXIYP (X, Y) e neTHHA, KAKTO Bede Ka3zaxme,
nokaro JYVxP(x,y). Bropust uzpas 6u Oun ucTnHA, aKO BCUYKH IJIOJ0BE OsSIXa B €JWH W CHIMH
BAT.

Babesnexkere, ge B “VxP(x,y)”, Yy e cBoOOAHA TPOMEHINBA, MOHEXKE He MOMaaa B 0OXBaTa Ha
geiictBre Ha KBaHTOpP. CjegoBaTe/IHO, TOBA HE MOXKe Jia O'bJe HUTO MCTUHA, HUTO JI'bZKa.

Babesexke, de 3a Bcekn npeaukar P(x,y), m3paszsr Vx3IYyP(x, y) e eksuBasenten na Vy3IxP(y, x),
T KATO TOBA € NMPOCTO NPEUMEeHyBaHe Ha TpoMeHaIuBuTe. [IpuMepHo, B IpenKaTa ¢ MHOTOTOYH-
sta (2) HA MpeTUNIHATA CTPAHUIA, HIMA 3HAYEHHE AU HApHYaMe ¢ X IbPBOTO MHOTOTOYME U C
Y, BTOPOTO, WJIH OOPATHO.

OTpunanus Ha U3Pa3H € €THOMECTHHU IIPEIUKATU Ce U3BBPIIBAT IO CJIETHUS HAYUH: OTPUIAHUETO
HIPEBPbIA YHUBEPCATHUS KBAHTOP B €K3U3CTEHIIMAJICH U 00PATHOTO.

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

(5)

“=VxP(x)” ce uere, “He e BAPHO, Y€ 3a BCAKO X OT JaJeHus JoMeiH e n3nbanero P(x)”. “Ix—P(x)”
ce Jere, “ChINECTBYBA X OT JAJEHHUS JOMEiH, 3a KOiTo e usmbianeno —P(x)”. “=3xP(x)” ce uere,

“He e BAPHO, 4Ye CBIIECTBYBA X OT JaJleHUs JOMeifH, 3a KoeTo e u3mbjineHo P(x)”. “Vx—P(x)” ce
gere, “3a BCAKO X OT AaJeHud AOMeiiH e u3nbaneno —P(x)”.
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[1e obocHoBem He MHOTO bopmadto (3). Ba ga ce ybeaum, de gBaTa u3pa3a ca eKBHBAJEHTHH,
MOZKEM Jia pasrieiame Caydail, B KOHTO ITOMEfiHbT € KpaeH, 1a pedeM AOMeHHBT e dj, dg, ...,
a,, ¥ Ja chobpasum, de “VxP(x)” e kparbk 3anuc va “P(a;) A P(ax) A... A P(a,)”. Cbriacho
00o0mmenuTe 3akonu Ha De Morgan,

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

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

Jla pasrienaMe 4eTUpUTe TBbPJICHUS:
o Vx(P(x) A Q(x)) = Vx(P(x)) Avx(Q(x))
o Vx(P(x)V Q(x])) = Vx(P(x)) V ¥x(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))

kbaeTo P(x) u Q(x) ca mpousBOIHU €THOMECTHH HPEJNKATH W MIPOMEH/INBATA X BUHATH IIPUEMA,
CTOWHOCTH OT €JIWH W Cbinu gomeiin. Kou or Te3u TBbpaeHust ca Bepuu u kou, He? [IbpBOTO
TBbP/EHIE € BAPHO. 3a Ja ce ybeauM B TOBA, Ja pasriiegaMe Caydas, KOraTo JOMEeHHbT e KpaeH,
Jla pedeM ap, dz, ..., Q. ToraBa U3pa3bT OTJIABO €

(Plar) A Qlar)) A (Plaz) AQlaz)) Ao A (Plan) A Qfan))
[Topaju acONMATHBHOCTTA U KOMYTATUBHOCTTA Ha KOHIOHKIIUATA, TOH € eKBUBAJEHTEH Ha
(P(a1) APlag) AL A P(an)) A\ (Q(a1) AQlag) N...N Q(an))

Broporo tBbprenune e HesipHo. Hampumep, Heka P(x) m Q(Xx) ca mpeamkaTu ¢ edH W CbIIHA
JIOMEH—MHOTOBI'BIHAIIUTE OT TeoMeTpusiTa—Karo P(x) e “x uma deren Gpoii ctpanu”, a Q(x) e
“x nma wederen Opoit crpann”. OueBmano Vx(P(x)V Q(x)) e ucruna, moHezke BCEKH MHOTObI'bJTHUK
nMa deTeH uian HedereH Opoit crpanu. Obade Vx(P(x)) V Vx(Q(x)) me e Bapro. 3a ga ce yoeanm
B TOBA, JIa pasrjejaMe HOOTAEJHO JBETe CbKICHUsI-YIACTHUIU B IASIOHKIMATA:

e Vx(P(x)) He e BapHO, NOHEXkKE HE BCEKM MHOTOLI'bJIHUK MM 4eTeH OPOi CTpaHH.
e Vx(Q(x)) me e BsIpHO, MOHEXKE HE BCEKW MHOTOBI'BIHUK HMa HEUeTeH OPOii CTpaHHu.

[MIoMm jBeTe CbXKIECHUA B JU3IOHKIHATA €& JIbrKa, TUIOHKIHATA € Jbxka. C aHAJOTHYHHA ChoOpa-
JKeHUs Ce BHXKJA, Y€ TPEeTOTO TBbP/JEHHE He € BAPHO, a YeTBbPTOTO € BapHo. CJieloBaTe/IHO, B
HAKAK'bB CMUCHJI YHUBEPCAJHUAT KBAHTOP UM JIUCTPUOYTUBHO CBOHCTBO CIIPSMO KOHIOHKIIMSITA,
a eK3UCTEHIUAJTHAAT, CIPIMO JUIIOHKITAATA.

JImreparypa
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