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1 CwobIimHOCT Ha JioTHKATA.

Jlorukara e HaykaTa 3a MPaBEeHETO Ha BAJUIHU U3BOJU U MPABUIHU pa3cbkKeHusd. Jlaau najieH nu3Boj e BaJauJieH Win
He, 3aBUCH OT Popmama My. Ja pasrieqamMe CaeIHUS TIPUMED, YECTO CPENIAH B yICOHUIINTE MO JIOTUKA:

Bceekn 1oBek e cMbpTEH.
Cokpar e J0BeK.
CremoBarenno, CokpaT € CMbPTEH.

Beekn pasymen 4oBek 1me ce CbIVIACH, Y€ U3BOILT € BajuieH. l[puannara M3BOIbLT J1a € BaJIUeH obade He € Ta3u, ue
TpuTe u3pedenHus ca Bepuu. [Ipuumnara e, e pOpMaTa Ha TO3M M3BOJI € TaKaBa, ue Toit e BepeH. Ille gemoncTpupame
TOBA C JIPYT U3BOJ, 9usgTO (popMa e ChIimara:

Beska puba e 6e3cMbpTHA.
3aexkbT e pubda.
CiietoBaTeIHO, 32€K'bT € OE3CMbPTEH.

U tpure uspeueHus ca HEBEPHM, HO BHIPEKU TOBA U3BOIBLT € BAJMJICH, 3AlI0TO [IPU TE3U IPEIIOCTABKY (8 MMEHHO,
['bPBUTE JIBE U3DPEUECHUs ), TPETOTO U3PEUEHUE CilefiBa. 3abesiexkere, 4e U JBaTa U3BOJa UMAT €JIHA U ChIIA dbopmal:

Beaxka e
... e___
Cire1oBaTeIIHO, e

[IBeToBeTe yKa3BaT KOM JyMU Ca €IHH W CHIU — IIPUMEPHO, IIbPBaTa JyMa B I'bPBOTO U3PEUEHUE € CbhINATa KAaTo
BTOpaTa JyMa BbB BTOPOTO U3PeYeHue, U T. H.

Jla moBTOpMM: U3BOIBT € BAJIMJIEH 3apaau (pOpMaTa CH, & He 3apaJiil ChIbPXKAHINETO HA ChCTABJISBAIIUTE 'O Iy MH.
WsBoabT ocTaBa BajnieH KAKBATO U JyMU Jia Ce CJIaraT Ha IPA3HUTE MECTa, CTUTa Ha €THAKBO OIBETEHU MECTa J1a Ce
cjIaraT €JIHU W ChIMY JIyMH.

Tosa, we BaaMIHOCTTA HA APTYMEHTA 3aBHUCH OT (GOpMAaTa My, € JOCTUKEHHWE Ha JIPEeBHOTPbIKaTa (umocodceka
MHCBJI U TI0-TOYHO Ha TeHmasHus duiaocod ApHCTOTEN, YUUTO TPYJOBE ChIbPXKAT Haif-cTapoTo (M3BECTHO JHEC)
CHUCTEMATUYIHO U3ydaBaHe Ha [IPaBUJIATA 33 W3BOJI.

2 CobxauTesIHa JIOTUKA

IIpumepbT ¢ U3BOMA OT MPEIUITHATA CEKIIUA € TAKbB, Y€ 3a Ja 'O OCMUCIUM, TpAOBa Jia pasrjiejaMe CTPyKTypara Ha
U3pedeHnsITa, KOUTo ro c¢hbeTapaT. Cera me pasriegaMe MO-IIPOCT MPUMEP 3a M3BOJ, B KONTO ChCTABJISABAINM MPOCTH
M3PEUEHUS MOXKEM J[a CIUTaMe 3a eJIeMEeHTH 0e3 CTPYKTypa.

NsBox 1

Ako Basm abxki, ViBan Hocu 9aabp.
Bamm abx.

CaenoBaresino, IBan HocH 4a1bp.

TTosa, ue “Bcekn” € OT MBIKKH PO, a “BCSIKA”, OT YKEHCKHU, HIMA 3HAYEHHE; ChIIO TaKa, HsAMa 3HAUEHNe JAJIM JyMUTE B IPA3HUTE MOSUIHI
ca YJIEHyBaHU WJIU HE

1 Muwunko Mapkos, DMU, CY



OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’
Horosop BG051P0001-4.3.04-0018
Pazpaborsane Ha mporpaMu 3a eJIeKTPOHHH (POPMU Ha JUCTAHIINOHHO

N OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTuKa 1 I/IH(bOpl\I‘dTI/IKa N
EBponeinckn cbio3 EBponeiicku coymaneH GboHp

IIpocture uzpeuenus ca Baau dsorcd m Hean nocu wadsp. Besgko OT TsX € miin nCTUHA, WJIH JTbXKa. B cbxKanTeHaTa
JIOTHKA HE Ce JOIYyCKAT “MEeXKIMHHU Bb3MOXKHOCTH Ha YaCTUIHA UCTUHHOCT; CBET'HT HA ChXKIUTEJTHATA JIOTUKA B TO3U
CMUCDHJI € IepHO-0s1T; UM UCTUHA, WIN JTbXKa, IPYTa Bb3MOXKHOCT HSIMA.

NzBox 1 e Baymuen. Tosa e sicHo oT 001 CbOOparKeHUsl, HO HATATHK Ille BUIUM, Y€ allapaTbT Ha ChXKIUTETHATA
JIOTHKA TI03BOJISIBA JIa JIoKaxkeM dhopmasino Basuanocrra My. Cera jia pasriegame JIpyr IpUMep.

N3Boxg 2

Axo Basu b1, ViBaH HOCH 9a rbp.
WBan nocu 4abp.

CrenoBaTesiHo, BaJIU IbXK/I.

MuryurusHo e sicuo, ue I3BOJ, 2 € HeBaJIUJICH, T'bil IPU U3KA3AHUTE TIPEJIITOJIOKEHN HUIIO He mpevn Ha VBan ja
HOCH 49a/bp JOpU KOoraro He Baju mbxki. Cera ja pasriemame Ba IpyTrd U3BOJIA.

N3Box 3

Axo nensar e nouesnesnuk, Mapus orusa Bb M.
JleHAT € ToHeIeTHUK.

Caenosarenno, Mapus orusa b OMI.

N3Box 4

Axko nensar e nouenesnuk, Mapus orusa B OMIU.
Mapus orusa 8B @M.

Ciie1oBATEHO, JICHIT € NOHEICTHUK.

fAcuo e, ve I3Box, 3 e Basmzaen, a IsBox 4, neBanunen. OcseH TOBa,
e mpuunHaTa, nopaau kosgto VU3Box 3 e BasuieH e chinara, nopaau Koaro U3Boa 1 e BanmieH,
e mpuYnHaTa, nMopaan Kogto VI3Boa 4 e HeBa/MIeH € CbIiaTa, mopaiu koato VI3Boa 2 e HeBaJIUIEH.

BasmmrocTTa mim HEBAJIMITHOCTTA HA YETUPUTE W3BOIA € CJIEJCTBHE Ha TaxHATa (HOpMa, a HE HA TOBA, KAKBHU IPOC-
TH n3peveHus ca usnoirsBanu. U3Bon 3 ce mosydasa or VI3Box 1 upes 3amecrBane Ha “Bamum mabxa’ c “lenar e
noHenesiHUK” U Ha “VBan HOocu yaabp” ¢ “Mapus oruBa BbB @M. Anasoruuyno, IsBos 4 ce nonydasa or 3Box 2.
Ja moBTOpUM — HMa HUIO 0COOEHO B NpocTuTe n3petdenus “Bamu nbxna’ un “UBan Hocu 4aibp”’, KOETO J1a, ITpaBU
N3Box 1 Banuiaen. MoxeM jia ' 3aMEHUM C KO J1a € IIPOCTU U3PEYeHNsl ¥ U3BOIbT IIle OCTaHe BaJIMjeH. AHAJIOrNYIHO,
W3Box 2 e HeBa/MIeH HE 3aIOTO WMa, HEIO 0COOEHO B IMIPOCTUTE MY U3PEUCHMUSI.
®opmara na U3Box 1 e:

Axko p, TO q

P
CirestoBaresto, (

N3Box 3 nma cbimara popMma. p U ( ca IPOMEHINBU, BCAKA OT KOUTO € WJIA UCTUHA, WU JIbXKA; TAKUBA IIPOMEHJINBI
ce Hapu4ar sAo2uvecku npomensusu. Olie Kazpame, e Te ca npocmu ceorcoenus. PopMannara 1edpUHAIN Ha “IIPOCTO
cbXKaeHne”’ e, MPOCTO Pa3Kas3BaTEIHO MU3PEUYEHNEe, KOETO € WM HUCTHHA, WM JIbXKa. BbIPOCUTEHUTE M3PEUEHUsS U
BDL3KIUMAHUATA HE Ca ChXKJAeHUsI. He ca ChbXKIeHNs W pa3Ka3BaTeJTHU M3PEUeHHs], 38 KOUTO HEe MOXKEM & TBDLPIUM,
Ye ca WM UCTHHA, WM JI'bXKa. 3a KPaTKOCT, Ie OejiexKMM HCTHHATa ¢ 1, a Jbxkara ¢ F. OcBen mpocrn cbiKiaeHust
BbBEXKIAME U fA02UMeCKU Koncmanmu, kouto ca 1 u F.

®opmarta na wHeBaguauute IzBoxa 2 u I3Bos 4 e:

Ako p, 10 q
q

CirenroBaresnuo, (

3aIo u3Bos, ¢ TakaBa (popMa € HeBaJMIEH IIIe CTaHe FCHO HATATDK.

Cscmastu coorcdenus ce o0pa3yBarT OT MPOCTH CbXKJIEHUS, JPYTU ChCTABHU ChXKJEHUSI U JIOTUIECKA KOHCTAHTH 9pe3
aoeuvecku csro3u. Cera 1me n36pOUM JIOTHIECKUTE CHIO3U, KOUTO Ie U3MOJI3BaMe B Ta3W JIEKIHs.

2 Muwunko Mapkos, @MU, CY



OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’
Horosop BG051P0001-4.3.04-0018
Pazpaborsane Ha mporpaMu 3a eJIeKTPOHHH (POPMU Ha JUCTAHIINOHHO

N OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTuKa 1 I/IH(bOpl\I‘dTI/IKa N
EBponeinckn cbio3 EBponeiicku coymaneH GboHp

2.1 Bwuaose Jjiorm4ecku cbio3u

Hustonkmus  Besexxu ce ¢ “v”. Ako p u q ca ¢bxKaeHns (IIPOCTU WM CbCTABHU, HAMA 3HAYEHUE) WM KOHCTAHTH,
TO P V ( e dustonkyuama na p u . Ta e cbCTaBHO ChXKIEHUE, KOETO €

e JIbXKa, aKO U P, U ( Ca JIbXKa,
® IICTUHA BHB BCEKU OCTAaHAJI Cﬂyqaﬁ. A TEe3U OCTaHAJIN C.Hy‘IaI/I Ca Tpu:

0 P e JI'bXa, ( € NCTHHA
O P e UCTHHAa, ( € J'bXKa
O P e UCTHHA U ( € UCTUHA

WNnave Ka3aHo, IUIIOHKIUSITA € UCTHHA TOTaBa U CAMO TOTaBa, KOTATO IIOHE €JIHO OT YIACTBAIIUTE CHXKJICHUS € NCTUHA.
JIpyr HaYWH Ja ONpee/ M JU3IOHKIUATA € Ipe3 TabIuIA:

(plalpvq]
FIF F
F|T T
TI|F T
TI|T T

Takasa TabJinita ce HapUIa MabAUUG HG ucmurHocm. Beeku pes Ha TabuaTa OTroBapst Ha TOYHO e1HA Bbh3MOXKHA,
komOunarus or F u T 3a p u q. Besko takosa “pasnaBane” nHa koukpernu croitnocru (F wiu T) Ha npomensuBute ce
Hapuda gatoayus. OT KOMOMHATOPUKATA € U3BECTHO, Ue OpOosT Ha BasroaruuTe e 2™, KbJIeTo N e OpOosIT Ha yIaCTBAIIUTe
HPOMEHJTHBH .

JIU3I0HKIUsITa TOPe-10JIy CbOTBETCTBa Ha Cbio3a “min’ OoT ecrecTBeHUs: e3uK. CboTBETCTBHETO 0Have HE € TOYHO,
[IOHEYKEe eCTECTBEHOTO “mjin”’ Ha O'bJIrapcKu ce yrnoTpebsiBa ¢ JIBa pa3judHu cMuchjia. “VIan’ B ecrecTBEHUs €3UK MOXKE
Ia 6bJle M3KII0UBAINO, KOETO 3HAYM, Y€ U3PA3bT € UCTUHA KOraTo TOYHO €IHO OT YyUaCTBAIUTE ChXKJIEHUs € UCTUHA,
¥ JI'bXKa B MPOTHUBEH cjiydaii. [IpuMepHo, ako 9OBeK He MOXKe J[a CH CIOMHHU KaKBa € MbPBATa JIEKIH 32 JeHs, MOYXKe
J1a Kayke

Ilspsama sekuyusa € no aHGAU3 UAU NO GA2EODA.

Tyx “nm” ce ynorpebsiBa B CMUChJI HA M3KJIFOUBAIIO “UJIA — sICHO €, 9e JIEKIUSITA HIMA J1a € e[JHOBPEMEHHO 110 aHAJIN3
u 110 ajredpa.

JU3I0HKINSITa CHOTBETCTBA TOYHO HA JAPYTOTO, BKIIIOUBAIIOTO “HJIN’, IPU KOETO, aKO JBETE YIACTBAIIM CbXKICHUS
ca MCTHHA, ISUI0TO ChXKJeHWe e ucTuHa. [IpuMepHo

Bpememo HA MOPEMO € CABGHHUEBO UAU BPEMEIMO 6 NAGHUHUME € 6EMPOBUMO.

[TpumepbT MOKe J1a He 3By YU ChBCEM €CTECTBEHO, HO CMUCHJIBT €, 9e TIOHE €JIHO OT JIBETE, 8 MOXKE U JIBETE e THOBPEMEHHO
ca U3I'bJIHEHU: CJIBHIIE HA MOPETO U BSTDHP I10 IIAHUHUTE.

Hue e Bb3mpreMeM KOHBEHIHSATA, Y€ CAMO €HO yHOTPeOeHO “mn’ O03HAYaBa BHHALU BKJIIOYBAINO “HJIH’, JTOKATO
38 U3KJIIOYBAIIOTO “Mjin” KOHCTPYKIUATA € “WJIH . .., Wi ... . CbIVIaCHO Ta3W KOHBEHIIWs, 3a JIa KayKeM, Je I'bpBaTa
JIEKITUS € TI0 TOYHO €JIHA, OT JUCITUILINHUTE aHaJInu3 U ajredpa, TpsadBa J1a KaxKeMm

Hapeama AEKUUA € UAU O AHAAU3, UAU O a/tee6pa.

NzkirousBamnio i Besexu ce ¢ “@’. Bede obsicHuXMe CMUCHJIa HA TO3M JIOTHIECKHU ¢bhio3. TyK cama 1me jrajieM
TabJinaTa My Ha MCTUHHOCT, KOSITO €

(plalrp®q]
FIF] F
F|T T
T|F T
TI|T F

Konroukmuss Bemexn ce ¢ “A”. Ako p u  ca CbXJEHUs, TO P A ( € KoHlonkyuama wa p u . Ts e cberaBHO
CBHKJIEHHE, KOETO €

T3a JormuecknTe KOHCTAHTH MOXKe J[a MICIHM, 9e ChINO MMAT TaGJIMI@a Ha HCTHHHOCT, HO TSI CE& ChCTOM CAMO OT €IuH pei. Tbil KarTo
20 = 1, upaBmioTo 3a 6post Ha pemoBere ocTaBa B cuiaa. To3M eIUHCTBEH pex 3a KoHcranTara T e T u 3a xoncrantara F e F.
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® JI'bXKa B TpUTE CJIydad:

O P esbXa U ( e IbXKa
0 P e IbXKa, ( € HCTHHA

O P € UCTHUHA, ( € JI'bXKa
® LCTHHA, aKO U P, U ( ca UCTUHA,

Nuadge ka3amno, KOHIOHKITUATA € HCTHHA TOTABa U CAMO TOraBa, KOTATO U JIBETE yYACTBAIIN ChXKIEHNA ca uctuna. JIpyr
Ha4MH J1a OIIPEJ/IeJINM KOHIOHKIUATA € upe3 TabJnma:

(plallparq]
FIF] F
FIT| F
TIF| F
TI|T T

Kononknusara ¢hbOTBETCTBA JOCTa TOTHO Ha ChI03a ‘M’ OT €CTeCTBeHHUs e3WK. [IpumepHo,
Jlnec epememo e CABHYEBO U YMmPe BPEMEMO WE € CATHUEEO.

CBHOTBETCTBHETO HE € ChBCEM TOYHO, Thil KATO MOHAKOTA CHIO3BT ‘U’ HaA ObJArapCKU MMa TEMIIOPAJIEH ACIEeKT, 3apPaJin
KOUTO mojipeibara Ha MPOCTUTE U3PEYEHHs, KOUTO TOW CBbDP3BA, UMa 3HAYEHHE, TPUMEDPHO

Ta usnycua wawama u vawama ce pa3bu na noda.
3By4YU €CTECTBEHO, JIOKATO
Yawama ce pa3bu na noda U Msa USNYCHA YAWAMA.

3By4YM CTPAHHO, aKO B JIBETE IIPOCTH ChXKIEHUs CTaBa JyMa 3a Cbllara Jaia. JIpyr mpuMep 3a TOBa, Y€ B €CTECTBEHUS
e3WK 1o/ipeibaTa Ha JBeTe MIPOCTH U3PEUEHUsT OKOJIO “I’-TO MOXKe JIa MMa 3HAYUEHNe, € OUEBUIHATA PA3/INKa B CMUCHIIA

Ha CJIC/ITHUTE JIB€ U3PEYCHUA:

Toti cnevweau napu u OMeopPU PECMOPaAHM.
Toti omeopu pecmoparm u cnevesu NAPU.

Babesiexkere, ye cbrosuTe “a’; “HO”, “0baue” u “xeM, ...xeM’ Ha ObJIrapCKU CbIIO U3PaA3IBAT KOHIOHKIINS, IIPUMEPHO
/Inec epememo e cashues0, a Yympe epememo we € 06AaUHO.
Buepa omudox 6 ynusepcumema, no ne eudax Ilemasp.
Xem 6anu, Tem 2pee cAsHUE.

Nmvmnankamusa Besexkxu ce ¢ “—”. Heka p u q ca cbxkienud. ToraBa p — ( ce dere “p umnauravyus q”.
CobxkeHneTo p ce HapUIa anmeuyedenm, a ¢ ce HapuIa KOHCEKGEHM.

NmMiumkarusita TOHAK'b/Ie ChOTBETCTBA Ha CbhI03a “aKo ..., TO ...” OT €CTEeCTBEHUs €3UK, HO CbOTBETCTBUETO CbBCEM
He € IbJIHO. 3abejiexKere, Y€ B €CTECTBEHNS €3UK KOHCTPYKIIUATA “aKo . .., TO ...", WK JOPHU CaMo “ako ..., ...~ 9ecTo
n3pas3sgBa MPUIUHHO-CJIEJCTBEHA BP'b3Ka, IPUMEPHO

Axo usnycna wawama, msa we ce cHYnu.

Yymenero na damrara € CJIEICTBHE OT M3IIYCKAHETO II.
Ot nmpyra crpaHa, IpH JINIICA HA OYEBHIHA MPUIUHHO-CJIEICTBEHA BPb3KA MKy AHTENEJeHTa M KOHCEKBEHTA,
UMILTAKAITUSITA MOXKE 18 3BYYH OE3CMUCIEHO OT IJIeJHA TOYKA HA PA3TOBOPHUS €3UK, IPUMEPHO

Axo 24+ 2 =4, mo Pum e cmoauyama wa Amasus.

B JIOTUKaTa, KOATO JUCKYyTHUpaMe, 3a IIPUIUHHO-CJAEJCTBEH BPBH3KU HE CTaBa JAyMa. B Ch2KJuTeJHaTa JIOTUKa eJIH-
CTBEHO HU MHTEpeCyBa MCTUHHOCTTa Ha HIAKAKBU Cb2KJICHUA. Heka pa3CbzKIaBaMe€ BbPXY TOBa, KaK MCTUHHOCTTa Ha
(bOpl\laJIHaTa UMILIMKaIUAd 3aBUCA OT UCTUHHOCTTA Ha YYIaCTBaIUTE CH2KICHUSA.
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e Ako AHTEHIEeACHTHT € UCTUHA, HEIlaTa Ca ACHH.

O aKO KOHCEKBCHTHT € MCTHHA, UMIIJINKalIUATa € UCTHUHA,

O HO aKO KOHCEKBEHTDLT € JI'bXKa, UMIIIMKAIUATa € JI'b2Ka.

YucTo e3MKOBO-MHTYUTHBHO TOBA € TaKa, MOHEXKE MOXKEM J1a MUCIUM 33 WMILUIMKAIUATa KAaTo 3a “‘obemanue u
U3IILJIHEHUE: NPU YCA08UE, e AHTEIEJEHTHT € NCTUHA, M02064, KOHCEKBEHTHT TPIOBA /1a € UCTUHA, 3a 1a ObIe
n3baHeHo oberanneTo. C IPYrHU AyMHU, CHXKIEHIETO P — ( 33IbJIKUTEJHO € NCTHHA, KOTaTO P € UCTHHA U ( €
UCTUHA—ODOEIIAHNETO € U3IIbJIHEHO—U 33 [bJIZKUTEJTHO € JIbKa, KOTaTO P € UCTUHA U ( € JI'bXKa—cera 00elanneTo
e Hapyiieno. VI taka, JTOTYK U3BeJIOXME 9acT OT TAOJIMIATa HA UCTUHHOCT 38 P — (:

(plallp—q]
FIF ?
FI|T ?
T|F F
T T T

e OcraBa ja pasriejaMe UMILINKAIAATA, KOTATO aHTEIEAEHTbT € JI'bXKa. 1TyK HelllaTra He ca TOJKOBa sICHU OT Haii-
001 crobpazkeHust. AKO OlpeeiuM, Ye UMILIUKAIUITA € JI'bXKa IIPU aHTeIle/IeHT-/I'bXKa, TO UMILJIUKAIUITa 01
OmIa CHIMUAT ChI03 KATO KOHIOHKIIUSATA,:

(plalp—q]
FIF F
FIT F
T|F|| F
T|T T

ToBa He € MPaBIIHO, HTYNTUBHO UMILIMKAIMATA M KOHIOHKITUATA, Ca, PA3IMIHH CbIo3n. Jla paschbKaaBaMme JTajn
6U MOTJIO UMILTMKAIUSATA 18 UMA PA3JINIHA UCTUHHOCT IPU PA3JINIHU CTONHOCTH HA KOHCEKBEHTA (TIPUITOMHSIME
CH, Ue aHTElENEeHTbT € JIbXKa):

(plallp—q] (plalp—q]
FIF F F]F T
FI1T T nan FI|T F
T|F F T|F F
T|T T T| T T

IIbpBaTa Bb3MOXKHOCT OTXBBLPJISIME BeJHArA, 3AI[OTO TOraBa UMILIAKAIUAT OM UMAJIa ChIaTa HCTUHHHOCT KATO
KOHCEKBEHTa, & OUEBH/HO “aKo P, TO q” He e CHIIOTO KaTo caMo “q”. 3a 1a OTXBBLPJINM BTOPATa BbH3MOXKHOCT,
Jla pasrjiejilaMe OTHOBO mMILIuKaiusTa “Axo easu deorcd, Usan nocu wadsp”. BropaTa Bb3MOXKHOCT Ka3Ba, e
HaMa KakK Ji@ He Baju U CblneBpeMeHHO VBaH ja Hocu 4dambp. OT Haif-o0mm chobpaykeHus: obade e gCHO, de
UBan mMoxke ma HoCcH Yaabp HEIPEKbCHATO, TOBA He € B mporuBopeune ¢ “Axo saau dsoicd, Hean nocu wadsp”.
Taka we BTOpaTa BH3MOXKHOCT CHINO HE OM ciIeaBaJo aa Obae mprueTa. EamHcTBeHaTa ocTraBalia Bb3MOXKHOCT €
MMILUIMKAIUSTA 12 € UCTHHA BUHAIU, KOI'a aHTElUEIEHTbT € JIbXKa

(plalp—q]
FIF] T
FI1T T
T|F F
T|T T

C apyru gymu, JIOTUIUTE Bb3IPUEMAT ONTUMUCTUYHUS TOIAXO HA HesuHeH d0 doKa38aHe Ha MPOMUEHOTO KbM
oberanme, 9MATO TMPEANOCTABKA € JIbXKa: 0DEIaHneTo € CIa3eH0 He3aBUCHMO OT TOBA, I OOEITAHOTO € U3II'bJI-
HEHO WJIN He.

qunpeKH Islj1aTa apryMeHTallud 3a HCTUHHOCTTa Ha UMIIJIMKaIlUA C aHTeleIeHT-JI'b2Ka, TOBa, KOETO TOKY-II10 U3BE/I0XMe
€ KOHTPanHTYUTUBHO. Cnope/:g Hero CbzKJeHHrdA KaTo

Axo 2+ 2 =400, mo nonedearur, e 8 nemsxk.
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EBponeinckn cbio3 EBponeiicku coymaneH GboHp

ca ncruna! KimoabT KbM pa361/1paHeTo Ha UMIINIMKAIUATa €, 90B€K Ja He MHUCJIX B IIPUYMNHHO-CJIEACTBEHUN KaTe-
ropumn. HOBTapHN[e, qe T&6JII/IHaTa Ha MCTHUHHOCT Ha HMMINIMKaIIUATa € CJAeJHaTa:

(plallp—q]
FIF] T
F|T T
T|F F
TI|T T

ma muOTO €3uKOBU KOHCTPYKIIMA, KOUTO ChbOTBETCTBAT Ha UMILIUKAIUATA. P — ( MOXKe Ja € (bOpMaJIHI/IHT 3alluc
Ha BCAKO OT CJIEAHUTE TBbPACHUA Ha €CTECTBCH 6’]:J'II‘apCKI/I €3UK:

e Ako p, TO (.

e Ako p, q.

e JlocTaTbIHO yCJIOBHE 33 ( € P.
® D e IOCTaTBHIHO yCJIOBHE 3a (.
® ( KOraTo p.

® ( ToraBa, KOraTo p.

Heobxomumo ycnosue 3a p e q.
® ( e HEOOXOIUMO YCJIOBHE 32 P.
e D BiEUE (.

® P caMo axo q.

® p caMo TOrasa, KOraro (.

® ( cilesBa OT P.

ILa IIOBTOPHUM. Axo pa3cbxXKIaBaMe€ B TEpDMHUHUTE Ha HeO6XO,HI/IMOCT " JO0CTaTbYIHOCT (B MaTeMaTHuKaTa YeCTO Cce u3pa-
3dBaMe TaKa), AHTEOEeACHT BT € CBbP3aH C JOCTATBbIHOCTTa, a KOHCEKBCHTBHT, C HeO6XOlLHMOCTTa:

P - q
—— ~—
JA0CTATBIHOCT IIeO6XO,ZLHMOCT

3a 1a ce ybemumM, e e Taka, Ja pasriegaMe MMILTHKAIISITA
Axo eaau dsoicd, Hean nocu wadsp.

Ha Bamu ObXK7 € JOCTATBYHO, 3a Ja TBbpAuM, de MBan Hocu d9aabp. MBaH mga HocH 4aabp € HEOOXOAMMO, 3a Ja
TBBPANM, Ue BaJa xbxia . ObparHoro obade me e Bsapro! He e BsipHo, ue UBan 1a HOCH 9aabp € JOCTATBUHO, 33 14
TBBHPAUM, Y€ BaJl ADLXKI — I/IBaH MO2Ke [da CH HOCH Yaabpa IIPpe3 IAJI0TO BpeMe, UMININKAIIUATa HEe OTXBDHPJIA Ta3h
BDB3MOKHOCT. He e BApHO CbINo, e Aa BaIn IbK/I € HeoOX0IUMOo, 3a J1a TBbpAuM, de VBaH Hocw 9arbp — MO ChIUTE
CHOOPAKEHUS.

Bu-umnaukamus Besexxu ce ¢ “—”. Heka p u q ca cbxkaeHus. p <> ( ce Uere “p moeasa u camo moz2asa,
Koeamo q”. Bu-uMnmkanusaTa € UCTHHA, KOTaTO P U ( UMAT €/IHA U CbIla JIOIMYecKa CTOMHOCT, U JI'bXKa B IIPOTHBEH
ciaygait. Tabaunara Ha TO3M ChIO3 € ClIeTHATA:

T3a6enexere, ue ne kazpame “Ban 1a HOCK YaIbp € HEOGXOMUMO, 32 [a Baan AbkK . ToBa 61 6110 06BPKBALIO, OHEXKE G 3By YaJsI0 KaTo
NPUYIMHHO-CJIEICTBEHA BPb3Ka, KAKBATO B PEAJIHUS CBAT HAMA: TOBA, Y€ HAKON HOCH 4aIbp, HE IPUYUHSABA JIbXKJ. B peasHocTTa, NpuauHHO-
CJIE/ICTBEHA BP'b3Ka MEXKJY [IbXKa U Yabpa UMa, HO TsI € B oOpaTHaTa mocoka. KakTo Kkazaxme, 3a UMILTUKAIUSTA OT ChK/IUTETHATA JIOTUKA,
peasiHUTe NIPUYUHHO-CJIEICTBEHN BPBb3KU HAMAT HUKAaKBO 3Hadenue. Hamara dopmynuposka “lBan na Hocu 4agbp e Heobxomgumo, 3A Jda
TBBbPAUM, ye ...” He npeanoara HIKaKBa IPUIHHHO-CIEICTBEHA BPB3Ka MEXKIy AbXKJAa U 4aabpa Ha Vean. C Hed Hue KasBame, de
He € Bb3MOXKHO J1a BaJu JIbXKJ U VIBan fa e 6e3 daabp.
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OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
Horosop BG051P0001-4.3.04-0018 EC@
Pazpaborsane Ha mporpaMu 3a eJIeKTPOHHH (POPMU Ha JUCTAHIINOHHO J\i
obyuenne bB Pakysnrera 110 MaTeMaTnKa U HHMOOPMATHKA

EBponeiicku counaneH poHa

—| M| | Tjja
=TT

Orpunanue Hapwuua ce ommie nezayusa. OTPUIIAHMETO HE € CbI03 B ChINUSI CMUChJI, B KONTO Ca ChIO3U KOHIOHKITUSITA,
UBIOHKIUATA U T. H. 1€ ce MpujiaraT K'bM JIBe CbXKJICHUS, JJOKATO OTPUIIAHUETO Ce TPUIara K'bM eHO ChXKJIeHne. AKO
7
P e ChK/EHNEe, HETOBOTO OTpHUIaHue ce Gesexxku ¢ “—p”. OTpuIanneTo Ha P € JIbXKa, KOraTo P € UCTHHA, U € UCTHUHA,
KOTraTo P € JIbXKa.

F T
T F

2.2 Tabuunm Ha UCTUHHOCT HAa ChbCTABHUTE CbKICHUS

Heka p, q u T ca OPOCTH CHXKJEHUsI, BCSIKO OT KOUTO MOXKe Ja e miad T, min F. Bujsixme Kak OT TSX MOMKEM Jia
obpasyBaMe CbCTABHH CbKJIEHHs Upe3 JIOMMYeCcKn cbio3u. Ha CBOIl pej, HOJydeHUTe ChCTABHU ChXKJEHUS MOXKE Jia
Ce TIOJI3BAT 3 CbCTABAHE HA OINE TO-TOJIEMHU ChCTABHU CbXKJCHUsA, U T. H. ChCTABHUTE CHKICHUA CHIIO Ca MId T,
wiu F, 1pyru BBb3MOXKHOCTH B KJIACHYECKATA JIOTMKa HaAMA. ToBa sCHO ce BHKJa B TaOJMIMTE HA UCTUHHOCT HA
KOHIOHKIIUATA, JU3IOHKIUATA U APYTUTE CbIO3U — B Hali-/leCHUTE KOJIOHH Bb3MOXKHUTE crofiHoctu ca T u F. Baxxuoro
DU BCSIKO ChCTABHO ChKJIEHUE €, KAK 3aBUCH HETOBATa CTONHOCT OT CTOMHOCTUTE Ha yUACTBAIIMTE IPOCTH ChKIEHMUSL.
3a BCsiKa Bb3MOXKHA BAJIIOAIMsI HA [IPOCTUTE ChXKJEHHs, CTORHOCTTA HA ChCTABHOTO ChXKJEHUE € CTPOrO OIPeJeJIeHa.

Ja pasmrename cbcraBHOTO cbxkieHue (p v q) A (p v 1). Crobure ykassaT npuopumema: Ha Hali-BHCOKO HHUBO
TOBA CBHIKJIEHUE € KOHIOHKIIUA, KATO JIBETE ChCTABJISBAIIN CHXKJCHHUS HE Ca IPOCTH, & BCIKO OT TAX € JU3IOHKIUA HA
npocTH chKaernst. OUeBH/IHO yIacTBaIIuTe TPOCTH ChyKaenns ca 3, a ne 47, 3a ma Buamm kax saBucu cToitHOCTTA Ha
(p v q) A (pvT) or croiiHocruTe Ha P, ( U T, IpaBUM TabIMIA Ha UCTHHHOCT ¢ 23 = 8 pejia, OTrOBAPSIIN HA OCEMTE
Bb3MOXKHU Basroanuu. Tabimna 1 Ha Tasw CTpaHWIA NOKa3Ba KpafiHUs Pe3ysITaT, KONTO HU MHTepecyBa — KOJIOHATA
Ha (p v q) A (p v T) e Hail-BasicHO (lmecTara KOJIOHA), a MEXKJMHHUTE pe3yJTaTH (JeTBbpTa M IeTa KOJIOHA) Ca 3a
YJIECHEHUE HA TUTATEJI.

(plalrpvalpvrvaarlpvr)]
FIF|F] F F F
FIF|[T| F T F
FIT[F| T F F
FlT [T T T T
TIF[F| T T T
TIF[T| T T T
TIT[F| T T T
T[T [T T T T
Tabauma 1:

B cayuqait, e me e sicHO Kak e mocTpoera Tabsura 1, cera Ime HAIpaBUM HEWHOTO MOIIbJIBAHE IOAPOOHO, CTHIKA II0
crbika. Ja pedeM, de cMe B CAaMOTO HAYAJIO U CMe MOMbJIHUIA CAMO CTONHOCTUTE Ha BAJIOAIIUUTE:

T Ako msnonssame TEPMUHOJIOTUATA Ha TEOPUATA Ha MHOXKECTBATA, IIfe KarKeM, e MHOXKECTBOTO OT IIPOCTUTE CHXKJIEHUA-YIACTHUIIN B
KOHIOHKIUATA € 06eduHeHuemo OT MHOXKECTBAaTa Ha IIPOCTUTE CbXKIEHUS Ha JABETE JU3IOHKIUU.
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P Pazpaborsane Ha mporpamu 3a eJIeKTPOHHU (DOPMHU Ha JINCTAHITHOHHO %/»VEJJL\&

N OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTuKa 1 I/IH(bOpl\I‘dTI/IKa N
EBponeinckn cbio3 EBponeiicku coymaneH GboHp

—| | ™| M| | 4| ™| M||a

[pvalpvr[vaalpvr)]

T
F
T
F
T
F
T
F
T

||| | ™| | ™| n||=

IIle mombsHMM KoJIOHaTa, MapKupana ¢ p v (. CbobpassBame, 4e Thil KaTo P vV ( He ChIAbDXKA T, MOXKEM Ja
urHopupame (BpeMeHHO) KOJIOHAaTa, MapKupaHa ¢ T. Torapa riejamMe BJISIBO CAMO KOJOHATE, MAPKUPAHU C P U { U BCe
€JIHO TIOIbJIBAME Ta3W TabJINIA:

|

lpvq]

q
F
F
T
T
F
F
T
T

= | ||| T | n||S

CoriracHo TOBa, KOETO 3HAEM 3a JU3IOHKIUATA, KOJIOHATA Ha P V ( Ce II0I'bJIBa TaKa:

=
=
Na

e e e e e | B | B[RS

i | e B B
—| | ™| | H| | M| M|

quﬂuaMe Cce K'bM OpUT'MHaJIHATa Ta6m/ma — Bede CMe IIOI'bJIHUJIM KOJIOHATa Ha P V (:

|

—| | ™| M| | H| ™| M|

[pvalpvr[vaalpvr)]

T
F
T
F
T
F
T
F
T

T | | BT

||| || 7| M| N

AHAJIOrMYHO NIOIIbJIBAME U KOJIOHATA Ha, pvre
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OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTHUuKa 1 I/IH(bOpl\I‘dTI/IKa

EBponenckmn cbos EBponeicku coumnaneH GoHg
lplalrlpvalpvr|[pvaalpvr) |
FIF|F] F F
FIF|T F T
F|T|F T F
FIT|T T T
T|F|F T T
T|F|T T T
T|T|F T T
T|T|T T T

OcraBa ja mOIbIHEM KOJIOHATa, Mapkupana ¢ (p v q) A (p v 1). T'bit KaTo TOBa CbXKAEHUE 3aBUCH IIPSIKO CAMO OT
KOJIOHNTE, MApPKUPAHHU C P V U P V T, HTHOPHPAMe BPEMEHHO TPUTE KOJIOHH BJISIBO B BCE €/[HO IOI'bJIBAME:

(pvg[pvr[(pvgalpvr) ]

Vv
F
T
F
T
T
T
T
T

[ == =] =] = |

IlorbaBaneTo cTaBa ChHIVIACHO IIpaBujaTa 3a KOHIOHKIUATA:

lpvalpvr[(pvaalpvr) ]
F F F
F T F
T F F
T T T
T T T
T T T
T T T
T T T

OueBuiHO, TOBa € pe3y/ITaThT, Moka3aH B Tabsuma 1 Ha cTp. 7.

2.3 IlpuopureTrn Ha JIOTUYECKUTE CHIO3U

Axko TpsibBa Jia 3ammieM MOAPOOHO CJIOXKEH U3Pa3 OT ChXKIUTEJHATa JIOTHKA, TpsabBa Ja M3M0JI3BaMe MHOIO CKOOH,
3a Jla yKaykeM HeJIBYCMUCJEHO KAKBO MMaMe TpPEIBH. AKO HsMaMe MPABWIa 38 TPUOPUTETH MPHU 3aIlUCBAHETO U
He M3MOoJI3BaMe CKOOHU, M3pa3uTe, KOUTA 3amucBamMe, buxa O6wmu aBycMmucseru. [IpuMepHo, mpu Jinmca Ha MPaBUIa 34
[IPUOPUTETHU, U3PA3 BT
“pPVv(q
03HAYABA TOYHO €JIHO OT CJICIHUTE JIBE:
® M3IOHKIINS BBHPXY JBa 00EKTa, €IMHUAT OT KOUTO € HeralusiTa Ha P, & APYTUAT € (,

® HeTalusd BbPXY AUSIOHKIUATA HA P U Ha (

fcHo e, Ye Te3: aBEe TPAKTOBKU Ca PA3JTUIHU.

ITle ce yroBopuM, 4e CjelHUTE IPHOPUTETH HA JIOTMYECKHUTE ChIO3U € B cuia (B HaMAJIsgBalll HOPSIbK ):

1. orpunanue,
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*

* Arapus
a_— PaspaborBane Ha mporpamvu 3a eJeKTPOHHN (OPMU HA JUCTAHIINOHHO e Jl\i
. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeiicku counaneH ¢poHp

2. KOHIOHKITHS,
JU3IOHKITHS,

UMILINKaIIdd,

oro W

OU-MMILIMKAIIAS.

Nmaiiky peiBijL IPHOPUTETHTE, U3PA3bT —P A ( MMa CMUCHJ Ha (—P) A (, a He HA —(p A (). CbImo Taka,
PAT(QVT =>PVTIe T =D

ce Jgere

(((=P)Aa(=q)) v) = (pvr)) < ((-1)—p)

2.4 ExBuBajJIeHTHOCT HAa CbHCTaBHU Cbhb2KJeHuns:

CberaBHO ChXKJEHME, 9USTO CTOMHOCT € T 3a BCsiKa BaJIIOAIMs Ha IIPOCTUTE MY CbXKIEHWSs, Ce HApU4a, Masmmoa02us.
CberaBHO ChXKJIEHUE, 9uATO CTORHOCT € F 3a Besika Basoanust Ha TPOCTATE My ChXKIEHUS, Ce HAPUYIa, NPOMUBOPEHUE.
CbecTaBHO ChiKIIEHHME, TUITO CTOMHOCT € T 3a MoHe eaHa Bajoalns W F 3a moHe eaHa Basoannus Ha MPOCTATE My
CBXKIEHNs, Ce Hapuda YycaoeHocm. JIecHO ce BUMXKIa, 9e CbCTABHO CHXKIACHUE € YCIOBHOCT TOraBa M CaAMO TOTaBa,
KOT'aTO HE € HUTO TaBTOJIOTHsI, HUTO IIPOTUBOPEYHE.

EnemenTapen npumep 3a TaBTOJIOTHUS € P V —P, €JIeMEHTapeH IPUMeED 3a IIPOTUBOPEYNE € P A —P:

Pl P |pv—p|pA—p
T F T F
FI T T F

SlcHo e, We KOJIOHATa Ha BCsKa TABTOJIOTHs CE ChCTOU CaMo OT |, Ha BCAKO MPOTHBOpedne, camo oT F, a xosonaTa
HA BCIKA YCJIOBHOCT ChAbpzKa mone equo T u none eano F. Ciemosaresnno, chxkaenuero (p v q) A (p v T) e yCI0BHOCT,
KaKTO ce BukKIa orT Tabsmma 1 ma cTp. 7.

Ja pasrrename cbxKJIeHHETO P V (q A T) U HeroBaTa TabJINIA HA HCTHHHOCT:

lpla[rflarr[pvignr) ]
F|F|F F F
FIF|T F F
F|T|F F F
FIT|T T T
T|F|F F T
T|F|T F T
T|T|F F T
T|T|T T T
Tabnuma 2:

Cpasuere Tabmurma 1 ¢ Tabmmma 2. 3a Besika Basoarys, cToiiHocTTa Ha (P V () A (P V T) € ChllaTa KaTo CTOHHOCTTa
Ha P Vv (q A T). UMame paBo Jja KaxKeM, 9e BCBILHOCT TOBA € €HO U CbIIO ChbXKJIEHNE, HAIICAHO 110 PA3JINYHI HATHHH.

Onpe/:[e.neHne 1. 3a scexu dse cscmasnu csoicdenus s u t razeame, 4e S U t ca €KBUBaJICHTHU, Moeaea U Camo
moeaea, Koeamo ceoicdenuemo s <> t e masmonozu. @a%‘mﬁm, wes utca EK6UBANEHTHU, CE beaeoicu ¢ § = t.T ]

B msikom KHUIE ce H3MOI3BA CUMBOIBLT “<” HaMecTo “=".
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OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’
Horosop BG051P0001-4.3.04-0018
Pazpaborsane Ha mporpaMu 3a eJIeKTPOHHH (POPMU Ha JUCTAHIINOHHO

. OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTHUuKa 1 I/IH(bOpl\I‘dTI/IKa
EBponeinckn cbio3

EBponeiicku counaneH ¢poHp

3abenesicka: CumBosrbT “=" HE € JIOTUYICCKU CbIO3, Taka de “s = t” He € CbCTABHO ChXKJEHUE Ha § U t.

ITe nokaxkeMm, 4e (p = ) AP=Pp A q:
lplallp~a[lP—arp|prq]

= | ™| ™
|-
—| ™| |
—|m| ™| ™
—|m| | ™| >

Camu nokaxkere, 4e p —
OUJIO Ha ChCTABHU ChKJIEHUsI, C JIN3IOHKIMS OT HETAIIUSITA Ha MbPBOTO CbXKJEHNE U BTOPOTO CbIKJICHUE.

= —"pvVvq. Tozn pe3yJITaT IIO3BOJIABa Ja 3aMECTUM BCAKa UMIIJIUKAIIAA, om0 Ha, IpocTu,

Camu nokazkere, ue p © = (p — q) A (q — p). Umaiiku npensuz 1031 pe3ysiTar, KoraTo JoKa3BaMe TBbDICHUs

OT THIIa
A ToraBa W caMO TOTaBa, KOraro B

YeCTO M3BbPIIBAME JIOKA3aTeJICTBOTO HA J[BA €TAala: IIbPBO JOKA3BAME MMILIAKAIUSITA
Ot A ciensa B

U TIOCJIe JOKa3BaMe MMILIUKAIUATA
Ot B crensa A

Teopema 1. Heka p, q u T ca npousgosnu cootcdernus. Caednume ek6UBAAEHMHOCTIU CA 8 CUAG:

CBOIiCTBA HAa KOHCTAHTUTE: P A | =P,

cBolicTBa Ha OTPHUIIAHUETO: P A —7p =

NAEMIIOTEHTHOCT: P VP =P,

3aKOH 3a JBOIHOTO OTpUIAHUE:
KOMYTATUBHOCT: PV = q V P,
acormaTuBHOCT: (pVv ) vT=pvVv (qVvT),

=(pvr)a(pvr),

AACTPUGYTUBHOCT: P Vv ( A T)

3akonu Ha De Morgan: —~(p v q) = —=p A —q,

norsrbmiage: p v (p A q) =p,

pvF=p, pvT=T, paF=F
F, pv—-p=T.
PAP=P.
—=(-p) =p.
PAG=qAp.
(PAGAT=PA(qAT).

(pAaT)v(pAar).
—|q'

Algvr) =
—(pArq)=-pv
pA(pva)=p.

CBOMCTBO Ha MMILIMKAIUATa: P — = —p V (.

cBoiicTBO Ha Gu-uMIUIUKanusATa: p < = (p — q) A (@ — p).

O

Besiko or Tesm cBoiicTBa MOXKe JIECHO J1a ce JOoKaxke upe3 Tabymia Ha MCTUHHOCT. 3akoHuTe Ha De Morgan mmar

CJTETHUTE OOOTIEHUS:

=(P1 VP2V ... VPn)=—"P1 A"P2A... A Pn

=(P1 AP2A ... ADPn) =—P1V P2 V...V —Pn

C’bH.[eCTByBa n Apyr Ha9uH 3a JOKa3BaHE€ Ha €KBUBAJICHTOCTHU — YpPE3 €KBUBAJICHTHU HpeO6paSyBaHI/IH. Karo IIpuMep
me mokaxkeM, e (p — q) v (q—>1)=T.

(P—qv(g—r)=
(=pvaq)v
“pvqvVv—qvVvrT

—qVvqVv-opvVvT

(cBOCTBO HA MMILUTUKAIIUSTA)

(acouuaTUBHOCT Ha JUIIOHKIUTA )

(mqvr)=
(
(

KOMYTATHBHOCT HA, JUIIOHKIUSTA )

ACONUATHBHOCT HA JU3FOHKIUSITA)

(mq v g)v(—pvr)= (cBoiicTBa HA OTPUIAHUETO)
Tv(=pvr)= (cBoiicTBa HA KOHCTAHTHTE)
T
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OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’
Horosop BG051P0001-4.3.04-0018
Pazpaborsane Ha mporpamu 3a eJIeKTPOHHU (DOPMHU Ha JINCTAHITHOHHO

N OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTuKa 1 I/IH(bOpl\I‘dTI/IKa N
EBponeinckn cbio3 EBponeiicku coymaneH GboHp

ITpn j1oKa3aTeICTBO Ype3 eKBHBAJCHTHN MpeobpasyBaHWst Ha I'bPBUS PN IHIIEM €HO OT ChXKJCHHUATA, B CIydas
(p » q) v(q — 1) = T. Ciex ToBa nmeM 3HaKa 38 €KBHBAJEHTHOCT “=" W CJieJ| HETO B CKOOM OCHOBAHHETO,
[OpaJU KOETO TBLP/UM, Ye HANKMCAHOTO Ha BTOPHUs PEJ € eKBHBAJIEHTHO Ha HANNCAHOTO HA I'bPBUs Pea. B ciydas,
OCHOBAHUETO € Bede JOKa3aHATa eKBHBAJICHTHOCT MKy § — t 1 —s v t 3a npou3Bo/nu cbxkaenus s u t. C uepseno ca
HAIIMCAHW Te3W ChXKJEHUs Ha I'bDPBUs PeJl, KONUTO OUBAT 3aMEHEHU C eKBUBAJIEHTH ChXK/EHUs IPU PEeXoJia OT IIbPBH
KbM BTOPH peji. V1 Taka HATATBK, JI0 HOCAEAHUS e, KONTO CbIbpKa GYKBAIHO TOBA, Ha KOETO MCKaMe Jia [OKaXkKeM,
e IbPBOHAYAIHOTO ChKJICHHE € CKBHBAJCHTHO, & MMEHHO .

Mozkexme ma nokaxkeMm (p — () v (@ — 1) = T u upes Tabiuna ¢ 8 pema. TpyaHo e Ja ce KaxKke KOl HAIMH 3a
JIOKa3BaHe € [O-MKOHOMHUYEH B CJIydasi: Jajiu ¢ mpeobpalyBanus, uiau ¢ tabiauma. Ho ja cu npejcraBuM, ge TpsadBa sa
JOKazKeM CJIeTHATa eKBUBAJCHTHOCT:

Povig—-nv(ros)@t—>-u)=T

Tyk mmame 6 HpOCTH ChbXKeHusl. AKO 3amodyHeM Ja JoKas3BaMe ¢ Tab/ula Ha pbKa, T IIe UMa 26 = 64 pena u
OIrbJIBaHETO U 61 6mI0 GaBHO, JOCATHO W MOYKe OM TPEITHO, 3aI0TO KOJKOTO IMOBeYe KJIETKU 3a IOIIbJBaHe WMa,
TOJIKOBa II0-BEPOSITHO € Y0BeK Jia cObpKa HsKbie. OT jpyra crpaHa, ako 3abejiexKiUM, Ue U3pa3bT BJISIBO Ha “=" e oT
Bua (3a HSIKaKBO A):

(p—aqvi(g—r) vooA

CbIVIaCHO IIPEJIHOTO [-BO, TOBa € €KBHBaJICHTHO Ha T

MO2KEM J[a TO IIpeobpa3yBaMe B €KBUBAJEHTHUS MY

TVA

MOKEM BeJHATra JIa TBbPIUM, Y€ U3pa3bT € eKBUBAJIEHTEH Ha | MOpaJy CBOMCTBATA Ha KOHCTAHTUTE. 1OBa JIoKa3aTe -
CTBO 9pe3 Mpeobpa3yBaHus € CbC CUTYPHOCT MO-KPATKO M MKOHOMUYHO OT €BEHTYAJIHO JOKA3aTEeJICTBO Upe3 TabJInIIA.

Bunsaxme eamno npeamMcTBO Ha METOAa C Ipeobpal3yBaHUsTa: TOM MOXKe Jla € MHOTO Io-e(pUKACEH OT TAOIUTHUA
MeTo/. Ho TabiimaHusAT MeTO T MMa Ha CBOI PeJT €JHO MIPEMMCTBO — TOU He U3UCKBA JJOCETIUBOCT. T0il € aszopummusen,
KOETO O3HavaBa, de JIECHO MOXKE Jia Ce MMILIEMEHTHPa C KOMIIOTbHPHA IIporpama. 3a pas3juka OT Hero, MeTOIbLT C
mpeoOpa3yBaHUuATa MOYXKe Ja WCKa JOCETJIMBOCT — B JaJleHa CHUTYaIlWs, €IHO Ipeodpa3yBaHUWE MOXKE /18 BOIU KbM
YCIIENTHO JTOKA3aTEeJCTBO, a APYro mpeodpasyBanue ja € 0e3CMUC/IEHO yCune, BOJENO NOHUKDbIAe. Karo mpumep e
JajieM JIBa ONNTa 33 JOKA3ATEJICTBO HA 3aKOHA 3a MOTVIBIAHETO Upe3 mpeobpalyBanust. [IHLpBUAT ONUT € HeyCIeleH,
TOW BOJIM JI0 “BbpTeHE B Kpbr'. Bropusar e ycueren.

IIbpBu omut:

pv(pAaq)= (mucrpubyTuBHOCT)
(pvp)A(pvq)= (wgemnorenTHOCT)
pAalpva) = (

(pAp)v(PAQq)= (UAEMIOTEHTHOCT)

JUCTPUOY TUBHOCT )

PV (p AN q) HUIIMO HE CME€ IIOCTUTHAJIN, IIOJIYIHUXME TOBa, OT KOETO 3allOTHaxXMe

Bropu ommt:

pv(pAagq)= (cbraacHo cB-BaTa Ha KOHCTAHTUTE)

(pAT)v(pAaq)= (cbrmacHo nuCTPUOYTHUBH. HA KOHIOHK. CIIPSIMO JU3IOHK. )
pA(Tvq)= (cbraacHo cB-BaTa HA KOHCTAHTHTE)

pAT= (

CbIJIaCHO CB-BaTa Ha KOHCTaHTI/ITe)

p ycuex!

Kaxk 51a ce jjocetn ©0BeK /Jla 3al04He, 3aMEHSIKN P ¢ eKBUBAJEHTHOTO My P V 17 3a cbXKajleHue, perenta 3a odIus
caygait mama. JlokazaresacTBaTa Upe3 mpeobpas3yBaHus M3UCKBAT J00pa WHTYUITHSI.
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* SbArapys
a_— PazpaboTrBane na mporpamMu 3a e€JIeKTPOHHU (POPMU Ha, TUCTAHITTOHHO e «L”Qi
. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeincku coymaneH ¢poHg

2.5 H3Boa B chbXKauTeJHaATa JIOTHUKAa

Omnpenenenne 2. Hekxa p u q ca npoudsoanu coorcdenus. Kazeame, we ( ciemaBa JIOTUIECKH OT P, ak0 P — ( €
masmonozus. Paxmsm, ue q caedéa nozunecku om P, beaesicum maka: p - q'. |

3abeneoicka: CumBoirbT ‘" HE € JIOTUYECKU CbhIO3, Taka e “p - q” He e CbCTaBHO ChXKIEHUE Ha P H (.

B Ormpeziesienne 2 ¢bKJIEHUETO P € IPOU3BOJIHO. B MareMaTnKaTa OOUKHOBEHO (KOIaTo MPABUM H3BOJ) ChXKJIEHHUETO,
om koemo u3BexkKpame, e KOHIOHKIMA. [Ipumepno, Teopemara Ha Rolle B anasnuza riacu:
Axo
1. f e peasna pyrxyus u
2. f e nenpexscnama espry 3ameoperus unmepsas [a,b] u
3. T e dupepenyupyema 6spxy omeopenus urmepsan (a,b) u
4. f(a) = f(b),
MO CBULLCTNBYBA, WUCA0 C 6 omeopenus unmepsan (a,b), maxosa we f'(c) = 0.

3aroBa CJIEZIBAIIOTO OIlIpeIeJIeHre TpeTupa UMEHHO CJIyvad, B KOUTO TOBa, OM KOEMO CJjieJBa HEIIO0, € KOHIOHKIINA.

Omnpenenenne 3. Ussont 6 cooicoumennama roeuxa e nociedosamennocm om csocdenus P1, P2, ---, Pn, q 30
naxoe n = 1. Coorcdenuama pi1, P2, - .., Pn €O IPEIIIOCTABKYU, @ J € caencreue’. H3so00sm da e BATNICH 03HAYAGA,
Ye CACOCTNBUEMO € GAPHO 02460, KO2GMO 6CUNKU NPEeInoCmasky ¢a 6ePHU. O

3abenesicka: AKO IOHE €/THA IPEJIIOCTABKA Pi € JIbXKa, TO P1 AP2 A ... APn € IbXKa 1 Torasa (P1 AP2A...APn) — q
€ ICTHUHa HE3aBHUCHMO OT HCTHHHOCTTA Ha q, cJIe;oBaTe/IHO U3BOADLT BUHal'l € BaJHUACH IIPW HaJIUYIHE Ha IIOHE €IHa
npenamocTaBka—Ibxka. OT Apyra cTpama, akKo BCHYKHA IPEIIOCTABKY Ca NCTHHA, TO  TPpAOBA a € NCTHHA, 33 /18 NMaMe
BaJimeH n3poa. ChryiacHo TabumIaTa Ha MCTUHHOCT HA UMILIMKAIIMATA, U3BOALT € BaJMJEeH TOraBa W caMO Torasa,
KOraTo UMIIJIMKalIUATa

(P1AP2A...APR) > (

e taprosiorust. Coritacao Ompesiesienne 2, CIIOMEHATHST M3BOJ, MOYXKEM 13 3AIUINEM KaTO

(P1AP2A...APR) - (

[Ipuero e U3BOXBT J1a ce 3alMCBa TakKa: IPEIIIOCTABKUATE Ce U3PeXKJaT ejHa HaJ| Jpyra, [OJ TSX Ce 3aIlucBa XO-
PU30OHTAJIHA, YepTa, IOJ Hes Ce 3allMCBa CIEICTBUETO, IMPEIX0XKIAHO OT CHMBOJIA .., KOUTO ce yere “mopaju ToBa’.
Buxre cnempamus mpumep. [la pasriemame m3Boga OT HAYAIOTO Ha JEKITHAITA:

Ako Baju gbki, ViBan HOCH 9abp.
Bauym gk,
Caenosarenno, Ban HOCH Yaabp.

DopmaJjiHO T1e TO 3aIUIleM TaKa:
P—Aq

P
g

Tosu u3BOJ € BaINIEH — JIECHO MOXKEM Jia IIOKaXKeM C Tabuna, 4e (p — q) A P — ( € TaBTOJIOIHS:

(plaf[p=a[(p>rp[(p—=qArp—q]
FIF T F T
FIT T F T
TIF F F T
TIT T T T

B Hsikom KHUTH ce U3MOI3BA CUMBOIBLT “=" HaMecTo .
tHa anrsmiicku e inference.
SHa aHIVIMHCKE CHOTBETHUTE TEPMUHU ca premises u conclusion.
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* 5 * P?li%pél()()TB?lHe Ha IIpOorpaMu 3a €JIEKTPOHHU (b()pMI/I Ha JUCTaAHIIXMOHHO ‘,J"\i

N OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTuKa 1 I/IH(bOpl\I‘dTI/IKa N
EBponeinckn cbio3 EBponeiickmn coymnaneH poHA

CbImo TOTKOBA JIECHO MOYKEM JIa TIOKaXKeM ¢ TabJInIa, e CJAeTHUIT U3BOJ He € BAaJIUAEH:

P—=4q
q
™

ETo kak marmexmga tabaumara;

[pP—a[(p-arq[(P>grqg—p]

—| T | N||la
=
—| M| | ™
—| | ™| -

3a TO-CJIOXKHU M3BOAM TAOJUIHHUST METOJ HE € MPUTOAEH, IO CBIMATE MPUIUHU, KOUTO BEYE CIOMEHAXMe IIpH
J0KA3aTeJICTBATA 38 €KBUBAJIEHTHOCT: TAOINUIIATA CTABA IPEKAJIEHO TOIsIMa. YI00HO € /1a ce TOJI3BAT CJIeTHUTE IPABUIIA
3a M3BOJ B CbXKJUTEIHATA JIOTMKA. BCIKO OT TE3W IpaBuUJia MOXKe J1a Oble Joka3aHo upe3 Tabiauna. C TsXHA ITOMOIIL
U C U3BECTHA /1034 JIOCETJIMBOCT MOXKEM, 3aII0YBAMKHU OT JIaJIEHN ITPEJIIIOCTABKY, J1a U3BEJEM CJIEJICTBUETO.

IIpaBuso modus ponens: p A (p — q) ¢

IIpaBuio modus tolens: —q A (p — q) - —p

IIpaBuio xunoreruyeH cujiorndbm: (p > ) A(q > 1) (p > 1)

IIpaBuso ausoHKTHBEH cuaorm3bM: ((p v q) A —p) g

ITpaBusio 3a KOHIOHKIUATA P A q - P A g

IIpaBuiio 3a ompocTaBaHe: P A (- P

IIpaBuio 3a JokasaresicTso upes caydam: ((p—>71) A (q—1)) - ((pvq)—7)
Ipasmio 3a KoHcTpyKTuBHaTa quiaema: ((p— q) A (r—s)A(pv ) (qvs)
IIpaBuso 3a gecrpykrusHara guiaema: ((p— q) A (r—s) A (=q v =s)) = (—p v =)

Ipasmio 3a pesomonusita: ((pv q) A (—pvr)) - (qvr)

[ToguepraBame, 1e mpaBuiara 3a u3Box ca HEIIO PAa3J/JIMIHO OT €eKBUBAJEHTHOCTUTE (BI/I)K CTD. 1). Exsusa-
JIEHTOCTUATE MOXKE Jia Ce IIOJI3BAT IIPU M3BOJI — MMaMe IIPAaBO Jia 3aMEeHHM H3pa3 C JpyT, eKBUBaJIeHTeH Ha Hero. Ho
[IpaBUJIATa 33 M3BOJ HE MOXE Jla Ce IIOJI3BAT IIPU JOKAa3aTeJICTBa Ha eKBUBajeHTHOCT. IIpumepHo, 3abesexxere mpu
npasuioTo modus ponens, 4e ¢bKACHEETO P A (p — () HE € €eKBUBAJIEHTHO CbXKJI€HUE Ha (.

[Ile mamgem npuMmep 3a NpaBeHe Ha W3BOJ, Ype3 IIPaBUJIaTa 33 W3BOJ: IEe IOKayKeM, de OT IpernocraBkure Jluana
Kapa CKU UM He 6aAu cHse U Kueko uepae Pymbos UAU BGAU CHA2 CIIEMBA JIOTUYECKU, de J{uaHa Kapa CKu Ui
2Kuexo uepae gymobon. Heka p, q u T ca ciaennnTe eJleMEHTAPHU CbKJICHUS:

p: Huana xapa cku
q: Basm cuar

T: 2Kusko urpae yrdo.1
Tpsabsa na T0KaxKeM, 4e U3BOILT
pv—q

TV(q
S.pvr

e BasimzieH. Ho ToBa e TUPEKTHO MPUJIOKEHNE Ha MPABIJIOTO 38 PE30JIIOINS BbPXY IPEIIOCTABKATE. 3aK/I0UaBaMe, qe
U3BOIbT € BAJIMJIEH.

THaHHCaHO TaKa, IPaBUJIOTO HUIIVIEXKIa 6e3CMUCIIEHO. I/I,ZLeHTa €, Y€ aKO He3aBHCHUMO U3BeAeM OT €IHU U CbIIU IIPEAIIOCTaBKU U P, U
g, uMaMe IIpaBo Ja TBbPJAUM, Y€ KOHIOHKIUATA P A ( € UCTUHA U MO2KEM Ja dA U3HOoJI3BaMe.
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N OGy‘ICHI/IC BbB (DaKy.HTCT‘d II0 MaTeMaTuKa 1 I/IH(bOpl\I‘dTI/IKa N
EBponeinckn cbio3 EBponeiicku coymaneH GboHp

3 IlpenukarHa JiorTHUKa

3.1 EaHOMecTHU IIpe/InKaTu

Onpenenenue 4. ExnoMecren npeaukar e ceorcderue, 8 K0emo uma “npasno Macmo”, 8 Koemo npadro MAcmo ce cAa2a
obexm om naxaxea npedsapumerro 3adadena obaacm, Hapeuena noMeiH. 3a ecexu obekm om dometina, npedukamasm
€ UAU UCTNUNA, UAU ABIHCG. O

Karo npumep, Heka JOMEHHBT ce CbCTOM OT ILJIOJIOBETE
A0bJIKA, OaHAH, TOPTOKAJ, ABOKAI0, SIr0/1a

Heka sibbikara n aBOKaI0TO ca 3ejieHn, DaHAHDBT € YK'bJIT, HOPTOKAJIbT € OPAHKEB, a ArojaTa e depsena. [la pasriemame
CbXKJICHUATA:

1. d6bakara e gepBeHa.
2. bamanbT e yepBeH.

3. IlopTokanbT € YepBeH.
4. ABOKaJIIOTO € YepBEHO.
5. dronara e uepseHa.

Coriracao JOIIYCKaHUATA, I'bPBUTE YE€TUPU CbHXKJICHUA Ca JIbzKa, a IIOCJIEJHOTO € NCTUHA.

Cera 7a cu IpeICTaBUM, U€ OT BCAKO OT T€3U ChKICHHUS CMe MaxHAJIM HMETO Ha IIJIO/a U CMe I'O 3aMEHUJIN ¢ MHOIOTOYHE
“...”. 1 B merre cayyas’ moayuasanme
... € UepBeH. (1)

ToBa e emHOMECTEH TpeaUKaT, YUITO JOMEHH ca merTe m3bpoeHu 1wioma. [Ipa3sHOTO MsicTO, 3a KOETO ce TOBOPU B
Ompenenenne 4, e muororounero. Ha MICTOTO HA MHOTOTOYMETO MOXKEM J[a CJaraMe MMe Ha IUIOM U 33 BCAKO WME Ha
IO/, TBBP/IEHNETO € UJIU UCTUHA, WJIH JIbXKA.

Hawmecro ma ciiarame TOYKM Wi MOJ9epTaBKa Ha TPA3HOTO MSCTO B ChXKJEHUETO, YIOOHO € Jia M3M0JI3BaMe IIPOo-
MeHJInBa, IpuUMepHO X. Torasa npeaukaTsbT craBa “x e uepseH(a)”; KbJETO X B3eMa CTOMHOCTH OT yKasaHaTa O0JIACT.
Ja 6enexxum Tozu npeaukar ¢ “P(x)”. Ilpu Tekymure A0IIyCKaHus,

e P(aroma) =T,
e P(a6baka) = F, P(6anan) = F, P(uoprokan) = F, P(aBokamo) = F.

Ho,qqepTaBaMe, qe npeJuKaTbT P(X) caM IIO ce6e Cl HEe € HUTO MCTHHAa, HUTO JI'b2Ka. I/ICTI/IHa nJm JI'b2Ka ce
[OoJIy9aBa, caMo CJIeJl 3aMeCTBaHe Ha X € HAKOi 00ekT or obsiactta. OCobeH MHTEepec IMPEeCTABISBAT JABA CIydasi [PU
TAKOBa 3aMECTBAHE:

® KOraTo MMa IIOHE eJUH O0EKT, 3a KOWTO IpejuKkarsT e ucrtuna. Tosa Gemexxum ¢ IxP(x).
® KOraTo 3a BCEKH ODEKT IPeJUKATDHT € ncruna. Tosa Gesexkum ¢ YxP(x).

Cumposure “3” u “VY” ce napudar xeanmopu. 3 € ex3ucmenyuasnuam xeanmop, a ¥V e ynusepcasnusm xkeanmop. Axo
obekTuTe OT 0bJTacTTa ca KpaeH Opoii, ga pedeM aj, Az, ..., Qn, TO

e IxP(x) nma cmucwa va P(ar) v P(az) v... v P(an), a
e VxP(x) uma cmucbs Ha P(aj) A P(az) A ... A P(an).

BI/DK,HaMe, e CK3UCTCHIUTHUAT KBaAHTOD € CBbP3aH C AU3IOHKIUATa, a YHUBEPCAJITHUAT, C KOHIOHKIIUATA.

[IIe marocTpupame mosI3aTa OT U3MOJI3BAHETO HA MpeInKaTh ¢ KBaHTopu. /la pasriemame ciaeaHus TPUBUAIEH U3BOJ:

Besika puba kusee BbB BojiaTa. I[IbcrbpBara e puba. CrieoBaTesiHo, bCThPBATa JKUBEE BbB BOJIATA.

fPogbr Ha JyMaTa HsIMa 3Ha4deHue, Taka 4e “...e JyepBeH’ ce CYnuTa 3a ChIIOTO KaTo “...e yepBeHa’.
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Ot mHait-00mu cbobparkeHusi € SCHO, Y€ M3BOABT € BajuieH. Ho ako ce ommrame ga GopMajm3mpame HemaTa Cbe
ChXKIUTeJNHA JOruka (KaTo B IPEeJIHUTE CEKIUM), HAMa KakK Ja II0OKaXKeM BaJHMIHOCTTa Ha u3Boja. Heka 3amecrum
I'bPBOTO U3pEYeHHe C P, BTOPOTO, C (, U TPETOTO, ¢ T. 3a Ja IOKayKeM, Ue H3BOADBT € BAJINJEH, TPAOBA /1a ITOKAKEM
P A QF T, KOETO He € BaJMJIeH U3BOJI. BaymIHOCTTA Ha M3BOJA Ce BHXK/IA, KOTaTO Ce BIJIEJaMe B CTPYKTypaTa Ha
W3pEUEHNUsTa, a He I'M pasTjieXkJIaMe KaTOo aTOMAapHU CbXKIEeHWs 0e3 cTpyKrypa. [IbpBoTO mM3pedeHme Kas3Ba, de 3a
BCAKO Hemo (0T HIKaKBa O0JIACT, IIPUMEPHO YKUBOTHH), KO TOBa HEIO e puba, To TO KubBee BbB Bojara. Heka P(x)
e upeaukaTbT “x e puba”’; a Q(x) e upemukarsT “x Kusee BbB BogaTa’. Torasa mbpBoTO u3pedenue ce hopmaan3upa
TakKa:

Vx(P(x) = Q(x))
Heka t o3nauaBa wrbcrbpBa. Broporo uspedenue e P(t). Karo ngio, uzsoanbr e

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

SoQ()

Tosu uzBo € BasmeH. 3a ChKaJleHNE, B TO3U KypC HsIMaMe BpeMe 3a U3yJaBaHe Ha IIPABUIATA 33 U3BOJ, B IPEIUKATHA,
JIOKUTA U HIMA 1A [MOKaXKeM (POPMAJIHO, U€ € BAJIUIEH.

Koraro e usno/s3ean KBaHTOP BbPXy HAKaKBa IPOMEHJIMBA, Ka3BaMe, Ue Tsl € c6sp3aha. LIpumepHo, B u3pasa “VxP(x)”,
[IPOMEHJINBATA X € CBbp3aHa. AKO j1ajieHa ITPOMEH/INBA, HE € CBbpP3aHa, Ka3BaMme, Ue Ts e ceobodna. Ilpeaukat, B KOiTO
BCUYKY ITPOMEHJINBY Ca CBbP3aHU, € ChXKIEHNE: M3PedeHne, KOeTO € WU NUCTUHA, UIu JibXKa. V3pasu or npenukaTHaTa,
JIOTHKA C'bC CBOOOIHM ITPOMEH/IMBU HE Ca HUTO MCTHHA, HUTO JibXKa. Jla moBTOpUM: mM3pa3 OT IpeIuKaTHATA JOTUKA, B
KOWUTO MMa IMOHE eJiHa CBOOO/IHA MPOMEHJINBA, HE € HUTO WCTUHA, HATO JI'bXKA; U3MOJI3BAHETO HA TaKbB M3pa3 HAa
MSICTO, K'bJICTO C€ 0YaKBa JOIMYeCKN 13pa3’, e CHHTAKTUYHO HempaBIJIHO.

HpI/IeMaMe, Ye KOoraTo 3alluCBaMe HM3pa3u C KBAHTOPH, KBAHTOPUTE HMAT IIO-BHCOK IIPHUOPHUTET, TOECT CBDHP3BAT IIO-
CHUJIHO, OT JIOTUYECKHUTE CBIO3U. CJ’IC,ILOBELTGJ'[HO7 B U3pa3a

VxP(x) — Q(x)

JleficTBTHeTO Ha KBAHTOPa He ce mpoctupa Bbpxy Q(x) u x e ceoboana npomensmsa B Q(x). CienoBaresiHo, HoC/ e HuaT
n3pa3 He MOXKe Jia IMa CTORHOCT MCTHHA WM JIbXKa. 3abesexere pasiukara ¢ nspasa “¥Yx(P(x) — Q(x))” rope, KbjieTo
ckobure ciel Vx ykaspar, de jieficTBueTo Ha KBAaHTOpPa ce pocTupa Bbpxy P(x) — Q(x), a ne camo Bbpxy P(x). C nex
MO-TOJIIMA, ICHOTA, III¢ TOBTOPUM IIOC/IETHUTE CHOPAXKEHUSI:

vx (P(x) = Q(x))
—_—
obxBaT Ha JeiicTBUe HA KBAHTODA
Vx P(x) - Q(x)
~—

obxBaT Ha ,HeﬂCTBI/Ie Ha KBaHTOpa

Korato momeitnbT Ha J1ajieH TpeIuKaT He € sICeH, MOXKe Jia TO YKaKeM 0 HIKOHW OT cjeaunTe Haduuu. [IpumepHo,
neka P(x) e npeaukar Bbpxy dncia. Heka umame mpeasul JOMERH-€CTECTBEHUTE YHUCIA. 38 Ja YKAXKEeM, 9e JOMEeHHLT
€ IMEHHO MHOYKECTBOTO HA €CTECTBEHUTE UMCJIa, MOYKE JIa HAITUIIEM

VX xen P(x)
nJjain

Vx,x € N, P(x).

YHUBEPCATHUSAT KBAHTODP € CBbP3aH 10 €CTECTBEHO HAYMH ChC ChI03a KOHIOHKIIUS U AHAJOTMYHO EK3WCTEHIIHMAJHUSIT
KBaHTOD € CBbP3aH CbC Cbi03a JU3IOHKIMs. IIpUMepHO, HeKa JOMEeHHbT Ha npejaukaTa P(X) € KpaeH U € HIKAKBO
MmHO)ecTBO A = {aj, az,...,an}. Torasa YxP(x) e cbigoro karo

P(ai;) AP(az) A... AP(an)

fJlornueckn m3pas e m3pas, koiTo uMa croitHocT M MICTUHA, man JIbyKA.
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u IxP(x) e ¢bIIoTo Karo
P(aj) v P(az) v... v P(an).

OTpI/ILLaHI/IH Ha U3pa3u C €JTHOMECTHU IIPpEeJUKaTU Ce U3BbPINBAT IO CJACIHUA HAYNH: OTPUIAHNETO IPEBPbINa YHUBEP-
CaJIHUA KBAHTOP B €K3UCTCHIUAJICH U O6pa,THOTO.

=VxP(x) = Ix—P(x) (2)

—3IxP(x) = ¥x—P(x) (3)

“=YxP(x)” ce gere, “He e BSPHO, Ue 3a BCAKO X OT JAJICHAS JOMeHH e u3irbiHeHo P(x)”. “Ix—P(x)” ce dere, “chiecrBysa

X OT JaJieHust JOMeiiH, 3a KOiTo e usnbianeHo —P(x)”. “=3xP(x)” ce uere, “He e BAPHO, Ue CHIIECTBYBA X OT JaJ€HUs
JIOMEliH, 3a KOoeTo e u3irbjneno P(x)”. “¥Yx—P(x)” ce dere, “3a BCAKO X OT JaJeHUs JOMEHH € u3biaHeHo —P(x)”.

IITe o6ocHoBeM He MHOTO hopMasHo (2). 3a ma ce ybeauM, de JBaTa n3pa3a ca eKBUBAJICHTHH, MOYKEM J1a PA3IJICIaMe

cilydail, B KOITO JOMEHHDBT € KPaeH, Ja pedeM JOMEeHHbBT € a1, Az, ..., On, U Ja cbobpasum, de “YxP(x)” e kparbk
zamnc Ha “P(ar) A P(az) A ... A P(an)”. Cbriracuo 0606mmennTe 3akonu na De Morgan,

=(P(a1) AP(az) A... AP(an)) =—P(ar) v —=P(az) v...v =P(a,)

Ha cBoit pe,
=P(ay) v =P(az) v ... v —=P(an) = Ix—P(x)

O6ocHoBKaTa Ha (3) € aHATIOIHIHA.

Ja pasriesamMe deTupuTe TBbPACHUS:

o Vx(P(x) A Q(x)) = ¥x(P(x)) A Vx(Q(x))
o Vx(P(x) v Q(x)) = ¥x(P(x)) v Vx(Q(x))
o xX(P(x) A Q(x)) = Ix(P(x)) v IX(Q(x))
o KX(P(x) v Q(x)) = Ix(P(x)) v Ix(Q(x))

kbaero P(x) u Q(x) ca mpousBoIHU €HOMECTHU IIPEIUKATH U IPOMEH/INBATA X BUHAI'M IIPUEMa CTORHOCTHU OT €JMH U
cpmun gomeita. Kou or Te3u TBbpeHus ca BepHHU u Kou, He! IIbpBOTO TBBpIEHNE € BAPHO. 3a Ja ce ybeamMm B TOBA,
1a pasriieiamMe Ciydasi, KOraTo JIOMEefHbT € KpaeH, /1a pedeM dj, dy, ..., dn. loraBa u3pas3bT OTJISABO €

(P(a1) A Q(a1)) A (P(az) A Q(az)) A ... A (P(an) A Q(an))

HOpaﬂI/I ACOMUATUBHOCTTA 1 KOMYTAaTUBHOCTTa Ha KOHIOHKITUATA, TOIl € eKBUBAJIEHTEH Ha

(P(a1) AP(az) A... AP(an)) A (Q(ar1) A Qaz) A ... A Q(an))

Broporo tebpuenue e nesspuo. Hanpuwmep, neka P(x) u Q(x) ca upeaukaTu ¢ Ul U CbIIU JOMEAH—MHOIObI'bIHULATE
or reomerpusita—KaTo P(x) e “x uma deren 6poii crpann”, a Q(x) e “x uma HeuereH 6poit crpann”. Ouesunno Yx(P(x) v
Q(x)) e ucruHa, NOHEXKe BCEKM MHOTOBI'BJIHUK MMa UeTeH uian HeuerTeH Gpoii crpanu. O6ade Vx(P(x)) v Vx(Q(x)) ue
e BAPHO. 3a Ja ce yOeauM B TOBa, Ja pasriiefaMe MOOTAETHO ABETEe ChKICHUSA-YIACTHULN B AU3IOHKIAATA

e Vx(P(x)) He e BApHO, MOHEKE HE BCEKM MHOIOBLI'bJIHUK MMa Y€TEH OPOil CTpaHu.
e Vx(Q(x)) He e BAPHO, IIOHEXKE HE BCEKU MHOTOBI'BJIHUK UMa HedeTeH Opoil crpaHu.

[Mlom nBeTe CbKICHUS B AUIIOHKIMATA CA JIbXKa, NUIIOHKIUATA € JTbXKa. C aHAJOrHIHN ChOOPAXKEHUs Ce BIKIA, JIe
TPETOTO TBBPJIEHNE HE € BAPHO, & IeTBBHPTOTO € BApHO. Cle0BaTe/HO, B HIKAKBB CMUCHJ YHUBEPCATHAAT KBAHTOD
UMa JUCTPUOYTUBHO CBOMCTBO CIPSMO KOHIOHKIIUASITA, & €K3UCTEHITUAIHUAAT, CIIPAMO JTU3IOHKITUSTA.

BakHO ymMeHHe e 3aIlMCBaHETO Ha M3Pa3HW OT €CTECTBEHM: €3WK Ha e3MKa Ha IIpeJuKarTHaTa Jjormka. Jla pasriemame
mpuMep. /lajienn ca ciieTHNTE N3PEUEeHUST:

A : JIbBoBete ca cBupernu.

17 Muwunko Mapkos, @MU, CY



%% OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
Fos Torosop BG051P0001-4.3.04-0018 eECoP
*

* SbArapys
a_— PazpaboTrBane na mporpamMu 3a e€JIeKTPOHHU (POPMU Ha, TUCTAHITTOHHO e «L”Qi
. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeincku coymaneH ¢poHg

B : Hakou smbBOBe He musaT xade.

C : Hakou cBupenu cb3maHnsa He THUAT Kade.

Ja ru npeBeseM Ha e3uKa Ha IpeaukarHaTa joruka. Heka npemukarure P(x), Q(x) u R(x) ca, KakTo cie/Ba:
e P(x): x e abB.
e Q(x): x mne rade.
e R(x): x e cBuper.

YnenyBanara dhopma JIbBOBETE B U3pedeHne A mMma CMUCHI Ha “Bcuuky JibBoBe”. ToraBa m3pevdeHusTa ce IpeBeKIAT
TakKa

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

Babesexkere, 1e 6u 6uao rpemka Ja samumeM B karo Ix(P(x) —# Q(x)) nopaau crennara npuunHa. Hukbiae He
€ Ka3aHO KaKbB € JIOMEHHBT. AKO JIOMEHHDBT ce CbCTOM caMo OT JbBoBe, HaucruHa uspasure Ix(P(x) A —=Q(x)) u
Ix(P(x) — —Q(x)) kasBar egHO u cbmo. Obade, aKO JOMENHBT ChIbPKa OHE eUH 00EKT, KO|TO He € JIbB, TO TOraBa
Ix(P(x) —» —Q(x)) e sagbikuTesHO ncruna, gokaro Ix(P(x) A —=Q(x)), He. 3a ga ¢bobpasuM 3aI0 € Taka, Ja CH
[IPUIIOMHMM, Y€ UMIUINKAIHs, YUHATO AHTEIEIEHT € JI'b’Ka, BUHATU € NCTHHA, He3aBUCHMO OT KOHCEKBeHTa. Taka ue, ako
nMa MoHe euH 00eKT t, KoiiTo He e bB, To P(t) e rbxka u P(t) — Q(t) e ucruna, caenosarenso Ix(P(x) - —Q(x)) e
NCTHHA.

3.2 MHoromecTHu npeguKaTu

IIpesukaTuTe Morar ja MMa IOBeYe OT €IHO IIPA3HU MeCTa 3a Ioll'biBaHe. VHade Ka3aHo, /1a ca JByMECTHH, TPUMECTHHI
u T. 1. Jla ce BbpHeM Ha npuMepa ¢ 1iogosere. Heka B npepukar (1) Ha cTp. 15 3aMecTuM ¢ MHOrOTOUME U JyMaTa
‘“qepser”’. [lomyaaBame

o€ ... (4)

Ha MsicToTo HA BTOPOTO MHOTOTOYHE MOYKEM Ja cjaaraMe mMe Ha 1BAT. [1o To3u HaduH, 3aMeCTBAKN MbPBOTO MHOTO-
TOYHE C UMe Ha ILJIOM, U BTOPOTO, C UME Ha IBSIT, TOJydaBaMe ChiK/ICHNsS, KOUTO Ca UCTUHA WM JI'bXKa. YI00HO € J1a ce
M3II0I3BAT UMEHA Ha ITPOMEHJIMBU HaMECTO MHOTOTOMHU, 34 Jla He Cce Hajara Jia yTodHsBaMe “T'bPBOTO MHOTOTOYME”
u “Broporo Muororouune”’. VI Taka, HAMECTO I'bPBOTO MHOTOTOYNE IIOJI3BaMe IIPOMEHJINBATA X, 1 HAMECTO BTOPOTO, Y.
[Monyuasame nBymectHus npeaukar P(x,y)

P(x,y): xeuy.

KbJIETO X B3eMa CTOHHOCTH M€ Ha IUIOJ, & Y B3eMa CTOHHOCT MMe Ha IBsAT. [IpUMepHO, ChIVIACHO JIOIYCKAHUATA 34
IBeToBeTe Ha mrojosere, P(x,y) = T koraro x e 6aHaH n Y e }KbyTo, & P(x,Yy) = F Korato x e sroja u y e 3ejeHO.

KBanTOpH Ce U31013BAT U [IPY [IPEMKATATE C [IOBEYE OT €J[HA IIPOMeHIMBa. Tunudna ynorpeba e, npumepso, YxVyP(x,y).
ToBa ce uere, “3a BCAKO X, 3a BCsiKO Y, P(x,y)”. Ako P e npeaukarbT oT HpuMepa ¢ IUIOJOBETE U IBETOBETE, TO
VxVyP(x,y) e abKa, Thil KATO HE € BAPHO, Y€ aKO B3eMeM KOi Ja e IJIOJ] U KOW JIa € I[BAT, TO3H ILIOJ 38 IbJIKUTETHO
€ OT TO3U LUBAT — IIPUMEPHO, DaHAHBT He € YepBeH, ToecT P(6aHaH, YepBeH) € JIbXKa.

B uzpasa VxVyP(x, y) kazBame, 4e KBaHTOPUTE Ca GA00CeHu. MoxKe J1a UMaMe BJIOYKEHU KBAHTOPH OT PA3jIndeH BHJI,
upumepno Yx3yP(x,y). Tosa ce dere, “3a BesgKo X CbliecTBYBa Y, Takosa e P(x,y)”. AKo 0THOBO IO/I3BaMe IpUMepa
¢ wiogosere u nperosere, YxIYP(x,y) e uctuna. 3a ma ce ybeaum, de € Taka, JOCTATHIHO € Ja ChOOPA3UM, 4€ BCEKU
ILIOJ, M8, HSIKAK'bB I[BSIT.

Ennorunnu kBanTopu Morar Jia ObiaT pa3MecTBaHu 6e3 TOBa Jla Cce 0Tpa3siBa HA UCTHHHOCTTA, TOECT BHHATH

YxYyP(x,y) = YyVxP(x,y)
IxYP(x,y) = JyIxP(x,y)
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Ot gpyra crpaHa, pa3HOTUIIHA KBAHTOPHU HE MOXKe J1a O'bIaT Pa3MeCcTBaHU 10 TO3W HAa4IWH. 1OECT, B 00Ius CiIydaii,

¥x3yP(x,y) # JyVxP(x,y)
IxVyP(x,y) # YyIxP(x,y)

Karo npumep na pasriemamve AByMECTHUS ITPEIUKAT

Qxy): x+y=2

KbJIETO X U Y B3eMaT CTONHOCTH OT MHOXKECTBOTO Ha peajiHuTe dmcia. VxIyQ(x,y) oueBUHO € UCTUHA, MOHEXKE 33
BCSKO PeaJiHO X UMa JIPYTO PEATHO Y, & UMEHHO Y = 2 — X, TakuBa 4e X + Yy = 2. Or apyra crpana, JyvxQ(x,y) e
JIbKa, TIOHEYKe HsIMa PEaJIHO YHCJIO, TAKOBA Y€ BCSIKO JIPYIO PEAJIHO, ChbOpAaHO C HEro, Ja gasa cOop 2.

AmnasornyHo, B mpuMepa ¢ wiogosete u nserosere, YxIYP(x,Y) e ncruna, KakTo Bede Kazaxme, Jokaro JYyVxP(x,y).
Bropusar uzpas3 6u Omm uctuHa, aKO BCHYKH ILIOI0BE OsiXa B €JIUH U CHINY IIBSIT.

Babenexere, ge B “YxP(x,Y)”, y e cBoGomHA IPOMEHIINBA, [TOHEXKE HE IIONaJa B 00XBaTa Ha JefCTBAE Ha KBAHTOP.
CitesroBaTesiHO, TOBA HE MOXKe Jia Objie HUTO UCTUHA, HUTO JIbKA.

Babeseke, ue 3a Beceku npeaukar P(x,y), mspassbr YxIyP(x,y) e ekBusasnenren Ha Yy3IxP(y,x), Tbit Karo ToBa
€ MPOCTO NPEeNMEeHyBaHe Ha HpoMeHsuBuTe. [lpuMepHo, B npeaukara ¢ MHOrOTOYMATA (4) Ha IPEJUIIHATA CTPAHUIA,
HMa 3HAYEHUE AJId HApUYIaMe ¢ X IbPBOTO MHOTOTOYHE U C Y, BTOPOTO, MJIN OOPATHO.

Heramus na n3pas ¢ MHOTO KBAHTOPHU Ce TIpaBu JiecHo. KakTo Bede BUIsIXMe, HerannusaTa 00pbhIa eK3UCTEHIIN KBAHTOD
B yHUBEpCAJIEH 1 00paTHOTO, TaKa |e IPH “IpeMUHABAHETO CH’ IIpe3 PeIulla OT KBAHTOPH, HeranusaTa ru oopbina. Eto
poCT mpuMep. B MaTeMaTnyecKust aHa U3 rpaHuIla Ha (DYHKINs B TOYKA ce JeduHupa 1o ciieanust HaunH. OyHKnusTa
f(x) ¢ momeitn u KojoMeliH peasiHuTe YuCIa UMa rpaHulia L B TOYKa @ ToraBa U caMo TOraBa, KOraTo

Veeso 050 x(0 < |x —a] < b — |f(x) = L| <€)
Jla cheraBnM Heramysl Ha TO3M U3pa3, TOECT TBbPJEHNE, Ka3Ballo, de f(x) Hama rpanuna L B Touka a:

—(Vees0 50 Vx(0 < |x —a] < b — [f(x) —L| <€) =
Jeeso (550 Vx(0 < [x —a] <& — [f(x) —L| < ¢))

Jeex0 V050 ~(VX(0 < [x —a| <8 = |f(x) —L| <€) =

3e ex0 V050 Ix(—(0 < [x —a] < & — |f(x) — L| < €))

3 ex0 V0 550 Ix(—(—(0 < [x — a] < 8) v (|f(x) — L| < ¢))) =
Jeex0 V850 IX((0 < [x —a] < 8) A —=(|f(x) — L| <€) =
Jeexo V850 Ix(0 < [x —a| <& A [f(x) —L| =€)

JIuteparypa

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