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[TbpBo ynpaxkuenue o JIC na Bropn norok KH: Bbsenenne B
CHKJNTENHaTa U IpeIuKaTHaTa JOTIKa,

13 oxromBpu 2014

1 CobkauTesHa JIOTUKA

Omnpenenenne 1. CbKICHUS ca PA3KA3BAMENHU USPEUEHUA, BCAKO OM KOUMO € uau ucmuna “T7, usu asoca “F”.
Eaemenmapnu csorcdenus ca npocmu maxuea uspevenus. CsemasHy Coocienus ce noayasam om npocmu csotcoe-

HUA UAU O, OPY2U CBCTABHY COHCOEHUA UPe3 Ao2uveckume cor03u ‘u’, “um”, “um ..., wm ...", “ako ..., 10 ... ",

“ ..TOoraBa W caMO TOraBa, Korato ...~ u “me”. Jloeuuecku uspad om csoHcOUMEAHANA A02UKG € NPOCTO UAU CBHC-
maero coorcdenue. Bamoamus! na nozuvecky uspaz om coocoumesnama a02uKa e eono 6B3MONCHO NPUCBOABAHE HA
cmotinocrmume T uau F na scuuku eaemenmapru casorcdenus, yuacmeawu 6 nezo. Kot da e cecmasen uspas e:

® TAaBTOJIOTHSA, aKO cmotnocmma My e T 3a 8CAKG 6B3MONCHA BANIOAUU,
® IIPOTHBOpEYne, ako cmotunocmma my e F 3a ecaxa 6s3mooicha santoayus,

® YCJIOBHOCT, akKo cmotinocmma MY € T 3a nowne edna 6aAI0AYUA U, F 3a none edna 6(1./L10(1’U,U.ﬂi.

3an. 1 Kowu or cieganTe U3pedeHns Ca ChyKICHUS !

1. IlnoBnus e rpax B Boarapus.

[\

. Bwarapus e rpas; BbB Bapha.
. 24+2=4
L24+244

- W

. Konko e gacnr?
. Hoxkora me Tbpuum Te3u 6e300pasus!
. 3aio cmsaTare, 9e 7 € HEYeTHO TUCII0?

. Tpbraaiire!

© 0 N o Ot

. (*) Toma uspeuenue e JrbxKa.

3an. 2 Hekap, q,1,sutcacieinnre CbXKIeHuUs:

p: e mosbpma nporpamara Ha Java npemau o0siI.

q: CyrpunTa II1€ CIIOpTYyBaM.

THa anrauiicku TEPMUHBT 9ecTO € truth assignment, HO ce no3Ba u valuation.
tHa anrsuiicku cboTBeTHUTE TepmuHu ca tautology, contradiction u contingency.
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r: Ciemobsiy me CriopTyBaM.
s: Jluec Bpemero e xybaso.

t: Jlmec BIaKHOCTTA HA Bb3IyXa € HHUCKA.

Hamurmere sorngecku n3pasn, ChOTBETCTBAIIN €A CJIEIHATE U3pedenus. V3no3BaiiTe oruaeckure cbio3n —, Vv, @, A

u —.

1. Hsama ga mobpina mporpamarta Ha Java mnpeand o0si.

2. e moBbpima mporpamara Ha Java u cjiemo0s 1 e CIIopTyBaM.
JHec e criopTyBaM WM CyTPUHTA, WA CJIEI00SI]T.

JHec me criopTyBaM CyTPUHTA, WA CJIEI00SIT.

Axko nuec BpemeTo e xybaBo, ciemobsiL e CIIOPTYBaM.

Heobxommmo ycmoBue, 3a 1a criopTyBaM JIHEC Cjieno0s €, BpDEMETO 11a € Xy0aBo.

N ok W

JocraTbuno ycioBue, 3a j1a CIOPTYBaM JHEC € (T.e., CyTPUHTA WA CJIef00s111), BDEMETO JIa € Xy0aBo U BJIAKHOCTTA
Ja € HUCKA.

3aa. 3 Hanwmmere ¢bCTaBHO Ch¥KIEHUE, €EKBUBAJEHTHO Ha CJIEIHOTO, HO 6e3 M3I0JI3BaHe Ha oTpunanue “ Axo ne mu
onpasume 6000npo6oda, HAMG A4 NAGMA Haema.”

3an. 4 Hamumere tabmnara Ha NCTUHHOCT Ha BCEKU OT CJIEJIHUTE JIOTUYECKN U3Pa3d, KbJETO P, U T O3HAUABAT
€JIEMEHTAPHU ChXKJEHUs (T.€., Ca JIOIMIECKU IPOMEHJIUBN ).

L =(pv—q)——p

2. (p—>q)—or
(Pr(P—1q) =4

qe (=pv—q)
(P—=a)Arlg=1) = (p—T)
p—(q—r1)
(p—dq)—>(@—p)

© N ov e e

PArq)—

3an. 5 Hamumere tabimnarta Ha HCTUHHOCT Ha BCEKU OT CJIEJHUTE JIOTUYECKN U3Pa3d, KbJETO P, U T O3HAUABAT
€JIEMEHTAPHU ChXKJEHU (T.€., Ca JIOIMIECKH IPOMEHJINBN ).

L (pva)—(pdq)
2. (p@®q)—(pva)
3.(pva@(prq)
4L (pega(-peq)
5. (peq)@(-pe )
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6. (p®q)— (Pd—q)

3an. 6 B 3amaua 4, kou u3pas3u ca TABTOJOIUHU, KOU €A MPOTUBOPEYNs M KOU C& YCJIOBHOCTH !

3an. 7 Heka p, q u T ca CbhXKJIeHUATA!

p: B paiiona ca 3abesisi3aHu MEUKH.
q: XoJleHeTo 10 IrbTeKaTa € 0e30I1acHO.

T: MaJinHuTe OKOJIO II'bTEeKATa Ca y3PeJu.

Hammmrere jiormvueckn m3pa3n, ChOTBETCTBAIIM €& CJACTHUTE U3pedenusd. V3mon3BaiiTe JIOTUIECKUTE ChIO3U —, V, A,

— U <.
1. MajauauTe OKOJIO II'bTeKaTa Ca, y3peJsua, HO B paﬁOHa He ca 3a0esIsI3aHN MEYKH.

2. Meuku B paiiona He ca Omym 3a0e/IsI3aHN W XOJAEHETO IO IIbTeKaTa € 0e30ITacHo, HO MAJMHUTE OKOJIO ITbTEKATa
HE Ca Y3DeJIH.

3. Ako MaJIMHHTE OKOJIO I'bTeKaTa Ca y3peJd, TO XOJIEHETO II0 I'bTeKara Oe 6€30IIaCHO aKO U caMoO aKo B palioHa He
ca 3a0eJIsI3aHl MEYKU.

4. He e 6e3omacHo fa ce Xomu IO I'bTeKaTa, HO B paifoHa He ca 3a0eIg3aHn MEYKN U MAJMHATE OKOJIO IIbTEKATa Ca
y3peJsn.

5. 3a ma MoXKe XOJIEHETO IO II'bTEKATa Ja € CUT'YPHO, HeOOXOINMO € MAJIMHATE OKOJIO I'bTeKATa J1a He Ca y3PeIu u
B paifoHa ja He ca 3abe/Isa3aHn MEUKH.

6. XoseHeTo 1o Irbrekara He e 0€30IIacHO aKO M CaMO aKO B paifoHa ca 6miin 3a0eJisi3aHi MEUKH U MAJIMHUTE OKOJIO
I'bTEKATA Ca y3PEJIn.

3am. 8 3a BCSIKO OT CJIEIHNATE U3PEUEHNUs, IIPEJIOXKETe eKBUBAJIEHTHO ChKJIeHue oT Bujaa “Axo ..., mo ...”. Ilpexn-
JIOXKEHUTE CbhXKJIEHUs] MOXKE Jia Ca II0BeYe OT €JIHO — B TaKbB CJIydail, TIXHATA KOHIOHKIIWS Jla € €KBUBAJIEHTHA Ha
CbOTBETHOTO U3PEUCHHUE.

1. Tpsbsa ma m3mmernn kosara Ha meda, 3a /14 MOy I TOBUIIIEHAETO.

2. Korato 3amyxa [0xKeH BATHD, CHEI'T C€ TOIU.

3a ja BaXK¥ rapaHiysaTa TPsOBa € IPOIYyKTHT Jia € 3aKyIeH MPeIn HO-MAJIKO OT JBE NOJMHH.
VBan 6uBa 3asaBsgH BHHAI'U, KOIaTO IIPEUCBA.

e umare mocTbh 10 haHATA Bepcus Ha yeb caifTa caMo TOraBa, KOTATO IIJIATUTE TAKCATA.
IIle mmaTe MOCTBII 10 IbJIHATA BEpPCHs Ha yeb caiiTa ToraBa, KOraro ILIATUTE TAKCATA.

3a j1a Te M30epaT HA Ta3W JUIHXKHOCT TPsiOBa J1a MO3HABAII ITPABUJIHUTE XOPA.

© N o oo W

Ha Mapnﬂ BUHaI'l 1 CTaBa JIOIIO B KOJIa 1 HUKOr'a, U3BBHH KOJIA.

3ana. 9 okaxere, 1e
P=(@=>1) > (P> > (-1)

€ TaBTOJIOTUA.
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3an. 10 Axo jormueckaTa TPOMEHJINBA ( MMa CTOMHOCT T, OmpesiesieTe BCUYIKH BAIOAINN HA JIOTHIECKUTE TIPO-
MEHJIMBU P, T U S, 38 KOUTO U3Pa3bT

(q — ((—'p VT)A —|s)) A (—|s - (=T A q))

uMa CTOHHOCT .

3axa. 11 B ngoma ma cemeiicrso M. nma derupu gena. EIHO OoT TAX € U340 TOpTaTa, IPUTOTBEHA OT rocrioxka M.
b
[Tpu “paznur” Ha jenara, Te JaBaT CJIEIHUTE OTTOBOPH Ha Bbiipoca ‘Kot ussde mopmama?”:

Anbena: Bnamumup uzsige Toprara.
Bopwuc: He c¢bm as!
Baagumup: I'eprana ussije TopTaTa.

Teprana: Biagnvmup m3abra, ka3Baiiku, de a3 U3s10X TOPTATA.

Koil e BUHOBHUK'BT, aKO € M3BECTHO, Y€ € caMoO eJuH (WU eJHA), U Ye TOYHO €/IHO JeTe Ka3Ba UCTUHATA?

Otrosop: DBopuc e u3sut roprara. |

3aa. 12 JloxkaxkeTe wjan OMpoBepraiire, de:
1. uMIIEIKaImsITa € acOIUaTHBHA.
U3KJTIOYBAIIOTO UAU € ACOIUATUBHO.

NMILINKAIIUATa € ,ZLI/ICTpI/I6yTI/IBHa CIIPAMO KOHIOHKIIHATA.

LAY

AMILIUKAIUSTA € JACTPUOYTUBHA, CIIPSIMO JIN3IOHKIINASITA.
UMILTAKAIASATA € JTUCTPUOYTUBHA CIPIMO M3KJIIOUBAIIOTO UAU.
KOHIOHKITUSITA € JUCTPUOYTUBHA CIPSIMO MMILTAKAIASITA.

JUSIOHKIIUATA € ,ILI/ICTpI/I6yTI/IBHa CIIPAMO HMILJIUKaIIUATA.

w Al

HN3KJII0YBaIIOTO UAU € ,HI/ICTpI/I6yTI/IBHO CIIPAMO MMILIMKaIIUATA.

Baa. 13 Iler aymu—AunbGena, Bopuc, Baagumup, Teprana u Jumurbp—uMar A0CTbI 10 HIKAKbB 9aT pyM (chat
room). Mozkere i Kazkere KOU OT THAX “dardar’ B MOMEHTa, aKO € U3BECTHO, Ue:

1. Bopuc nwin Bragumup (Moxke 1 BamMaTa) JaTAT Cera.
Wou Teprana, win Juvurbp (HO He U JBaMaTa) 4aTdT cera.

Ako Anbena varu, To u l'eprana garu.

Ll

N BJIaILHMHp u ILI/IMI/IT’])p qJaTAT U ABaMaTa, WX HUTO €JUH OT TAX HE JaTHu.

5. Ako Bopuc garu, o Ayibena u Biagumup garsr.

Pemrenue: Heka 6ysieBure npomensineu a, b, ¢, d, e o3HadaBar cborTBeTHO “Asibena garu”, “Bopuc yarn”, “Biagumup
qarn’, “I'eprana garu” u “Iumursp gatn’. Jla npeBegem majieHnTe (hakTu Ha €3WKa HA ChXKJIUTETHATA, JIOTHKA.

1. bve
2. d®e
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3.a—d
4. co e
5. b—>(anc)

Envn mauwn 5@ ce peru 3ajadara € 4pes3 MpaBuiaTa 3a U3BOJI.

b (momyckame, 1e Bopuc yaru) (1)
anc (modus ponens Bbpxy (1) u yenosue 5.) (2)
a (mpaBuiIoTO 32 OIpOCTSABAHE BLPXY (2). ) (3)
d (modus ponens Bbpxy (3) u ycaosue 3.) (4)
—e (rpuBnasHo or (4) u yciosue 2.) (5)
—c (rpuBnasmo or (5) u ycnosue 4.) (6)

(IpaBmIIOTO 32 OMpOCTsiBaHE BLPXY (2). ) (7)

(komronkims Ha pepose (6) u (7).) (8)

NsBemoxmMe JrbKa, CJIeI0BATEHO JI0IyCKaneTo, 4e bopuc garu, e norpemno. Cienoaresnno, Bopuc ne yaru. Torasa:

—b (Bopuc me gaTh) 9)
c rpuBnasHo or (9) u yciosue 1. (10)
e rpusnasHo or (10) u yciosue 4. (11)
—d rpusnamnuo ot (11) u ycmosue 2. (12)
—a modus tolens Bbpxy (12) u yciosue 3. (13)

[Tonyunxme, ye Asnbena, Bopuc u I'eprana ne garsar, a Biaguvmup u Jumursp garar.
Jlpyr HaumH Ja ce pelnu 3ajadara € Ipe3 TabjandeH MeTo, ToecT ¢ “rpyba cuia’. Ille oneHnM KOHIOHKIMATA,

X=(ve)a(d®@e)a(a—d)A(ceoe)a(b—(anrc))

BBHPXY BCUYIKU Bb3MO2KHU BaJIIOAIIUN.

Muwunko Mapkos, @MU, CY
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EnuncrBenara Basoalus, Bbpxy kKosaro X e ucruha, € F F T F T, Toecr Anbena, Bopuc u I'eprana e garsar, a
Bramuvup n JIuMuTbp 9aTdat. O

2 ExBuBaJjieHTHOCT Ha n3pa3n OT Cb2KAUTEeJ/IHATa JIO'IKa

Omnpenenenne 2. 3a scexu dee cooicdenua P u ( Ka3eéame, ue cG €KBUBAJIEHTHH, ako P <> ( e masmonozus. Tosu
paxm 3anuceame ¢ “p =q”. O

3abenrescra: Horamusra “=" He e JIOTWYECKHM CbIO3, CJIEIOBATEHO “p = (7 He € CbCTaBeH JIOTMYECKU H3pa3, a
b )
IIPOCTO U3pa3siBa PaKTa, Ye JBe ChbIXKJICHUS Ca eKBUBAJEHTHH.

Teopema 1. Heka p, q u T ca npoussosru cootcdenus. Caednume eK6UBAAEHMHOCTIU CA 8 CUAG:

cBoOiicTBa Ha KOHCTaHTuUTe: pA T=p, pvF=p, pvT=T, paF=F
cBoOlicTBa Ha oTpuIlaHueTro: pA —p=F, pv-—-p=T.

UIEMIIOTEHTHOCT: PV P =P, PAP=p.

3aKOH 3a JABOWHOTO oTpunanme: —(—p) =p.

KOMYTaTHUBHOCT: PV =qVPpP, PAJq=qAp.

acormatuBHOCT: (Ppv q)vr=pv(qvT), (PAgAT=pA(qAar).

AucTpulGyTuBHOCT: PV (QAT)=(pVvT)A(pVvT), pPA(qvr)=(pAar)v(pAaT).
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3akonu Ha Jle Mopran: =(pv q)=—-pA—q, —(pAg)=-pvVv—q.
norsrbiane: pv (pAq)=p, pAa(pvq) =

3an. 14 okaxere Teopema 1 upe3 TabJIMIHUS METOLI.

3ax. 15 lokaxkere 3aKOHa 3a IMOIIbIAHETO, U3IOJI3BANKN CBOICTBATA HA KOHCTAHTUTE M 3aKOHUTE 33 JIUCTPHUOY-

THUBHOCTTA.

Pemtenue: B Ta3m 3amada ce umcKa I0KA3aTEJICTBOTO /13 CE M3BBPINU UpPE3 €KBUBAJEHTH MPeoOpa3yBaHus, a HE Upe3

rabimunns Merof. e nokaxkem, we p v (p A q) = p.

pv(pAq)= (cbraacHO CB-BaTa HA KOHCTAHTHUTE)
(pAT)v(pAaq)= (coruacao aucTpubyTUBH. HA KOHIOHK. CIPAMO JU3IOHK.)
pA(Tvg)= (cbriacHO cB-BaTa HA KOHCTAHTHUTE)

(chracHO CB-BaTa HA KOHCTAHTHTE)

pAT=
P

TeopeMa 2. Hexa P, g uT ca Npou3BoOAHU coorcdenun. Caednume eK6UBANEHMHOCTIU €A 6 CUAG:

P—>q=-pvq, p—>q=-q—p,
PVvq=-p—4q, pArq=-=(p——q),

P=gArlp=r)=p—(qarT),
(Pp—o1)A(@-1)=(PVvqg —>T
Pogvp—-r)=p—-(qvr),
p—=r)vi@—-o1)=(pPArq) T

3an. 16 Jlokaxkere Teopema 2 upe3 eKBUBaJEHTHH IIpeOOpa3yBaHUsl, U3MOI3BAflKi HArOTOBO akTa, de p — q =

—p v q, u Teopema 1.

3ana. 17 Jloxkaxerte, 4Ye CJIeTHUTE CHCTABHU CHXKICHUS Ca TABTOJOTUN, U3MTOI3BANKNA TaOJTHMIHNST METO/T:

L (pArq)—p,
2.p—(pva),

3. p—(p—0q),

4 (prq)—(p—q),
5. =(p—4q)—vp,

6. =(p = q) = —q,

7. (-pAlpva)—a,

8. (P=a)a(@—1) = (p—1),
9. (pAp—q) —q,

10. (pva)a(p—=1)a(g—T) =T
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3an. 18 Pemere 3amaga 17 me upe3 Tabiauin Ha UCTUHHOCT, a Ype3 eKBUBAJEHTHU IIpeodpasyBanus. Teopema 2
MOKe JIa Ce TI0JI3Ba HArOTOBO.

Pemenne: e nokaxem (10.).

(pvaga(p—1)ar(qg—T1)) >1=(cbrmacuo Teopema 2)

—=((pvag)a(p—>1)A(q—>T)) vr= (3-1nna le Mopran)
—“(pvq)v—=(p—-1)v—-(q—>1)vr= (cprmacuo Teopema 2)

|

(pvq)v—(—pvr)v-(-qvr)vr= (3-uu na e Mopran)
—~(pvq

)

)

Yv(pAa-T)v(gA—-T)vT=(aucrpubyTUBH. HA KOHIOHK. CIPSIMO JIM3IOHK. )
pvq v ((pvg) a-T)vr= (xomyraTusaoCT)

)

) v

q)

]

|

(pva)vrv ((pvg)a—r) = (aBoitno oTpunanme)

=(=1) v ((p v q) A
A=T)v((pvg)a—r)= (rpitkato Av —A=T)

t)) = (s-mm na Jle Mopran)

J
]

(Pvq

((pv

J

—

Onpenenenune 3. Heka p u q ca coocdenua. Hexa A o3navasa umnaukayusma p — . Tozasa coorcderuemo —q —
=P ce Hapu“a KOHTPAIO3UTUBHOTO CbKIEHUE Ha A. O

3abenescka: CoriiacHo TeopeMa 2, BCAKa UMIIJIMKallsA € €eKBUBaJICHTHa Ha KOHTPAIIOZUTHUBHOTO CHU Cbhb2KICHHE.

3 MWM3Boa B ChbXKAWTEJIHATA JIOTUKA

Omnpenernenue 4. Heka p u q ca npoussosnu coorcdenus. Kaszeame, we ( cienBa JIOTHIECKH OT P, ako P — ( €

masmonozua. Paxmesm, e q caedsa aozuvecky om p, beaexcum maka: “p + q”. O
Omnpenernenue 5. U3Boz 6 caoicdumennama a02uka € nocaedo8amesnocm om ceicoenus P1, P2, - - -, Pn, 4 30 HAKOE
n = 1. Ceorcdenuama p1, P2, --., Pn €O IPEIIOCTABKHA, G ( € caencrsue’ . H3600sm e BaJUICH, ako cAeICMEUEMO €

6APHO T0o2a6a U CamMo moa2a6a, Ko2amo 6CUYKU npe&nocmaenu Cca, 6EPHU.

3abeneoicka: CioMeHATUAT U3BOJL € BAJIUJIEH TOraBa U caMO TOraBa, KOraTo

(P1AP2A...APR)(

AKo 1oHe eJlHA IPEJIIOCTABKA Pi € JI'bXKa, TO P1 AP2 A ... A Pn € JIbka u ToraBa (p1 AP2 A ... APn) - ( e ucruna,
HE3aBUCUMO OT UCTHHHOCTTA Ha (.

3an. 19 Heka p, q u T ca ciieJHUTE €JIEMEHTAPHU ChXKJICHUS:

p: Usan yun.
q: UBan urpae teHuc.

r: UBan B3ema Gsectsiino usnuta 1o Juckperan CTpykTypH.
Hexka p1, p2 1 p3 ca ChKICHUATA-TIPETIOCTABKHL:

p1: Ako UBan yun, To Toii me B3eme OsecTsmo usnuta mo Juckperan CTpyKTypH.
p2: Axo VBan me urpae Tenuc, TOi e ydmu.

p3: UBan He e B3en Guectsmo nznuta 1o Juckperan CTpyKTypH.

Jokaxkere, ge IBaH e urpaJj TeHuc.

Pemenue: /la nanumemMm p1, p2 1 p3 Taka:

tHa aurnmiickn choTBeTHHMTE TepMUHM ca premises u conclusion.
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% OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
S Torosop BG051P0001-4.3.04-0018 eECoP
P Pazpaborsane Ha mporpamu 3a eJIeKTPOHHU (DOPMHU Ha JINCTAHITHOHHO %/»V:“Jl\i

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

pi:p—orT
P2: 74 —7p
p3: T

Harmara et e ga mokazkeM, e
(P=>1)A(=g—p)Aa(=T)) g

ITe nokaxem, e (p1 A P2 A P3) — q e taBrosorus. 1le n3nonssame TabanIHUSA METO/,.

|

[p=r][-a=p]| [ ({(P=>1)A(-q—=p)A—T)—q|

—| | ™| M| 4| 4| M| ||

T
F
T
F
T
F
T
F
_I_

el e e | [
i e e TR i

I e | R I

e o e o e B Bt

= || 4| M| T | n||3

3axa. 20 JloxaxkeTe BaJUIHOCTTA HA CJICTHUS U3BO/I.

AKXo BJIaKBT 3aKbCHEE U HIMA TAKCUTA, Ha, rapara, MapI/IH I1e 3aK'bCHEE 3a cpeniara. MapI/ISI HE € 3aK'bCHAJIQ
3a cpernraTa. BiakbT e 3akbCHSI. CJ'Ie,I[OBaTe.HHO, Ha rapaTa € UMaJIO TaKCHUTa.

Pemenne: Heka p, q u T ca cieguure eJeMEHTAPHU CbXKJIEHUSL:
p: Brakbr 3aKbcHABA.
q: Ha rapara HsMa Takcura.

T: Mapus 3aKbCHABA 38 CPEIATa.

TpsGea na nokaxem, e (((p A q) = 1) A =T A Pp) - —q. Topa 3uadu Ja nOKazKeM, e

((Prg)—=1)A—TAP) = —q
e taBroJiorus. /la pa3rimemame u3pasa
(pAg)—=T)A-TAP

U JIa TO OIPOCTUM Ype3 eKBUBAJIEHTHH [IPe00Pa3yBaHUS:

(pAaq)—>1)A—-TAP= (cbriacHo dakra, ve a > b =—-av b)
—“(PAQ)VT)A-TAP= (aconuaTHBHOCT)
(=(pAQ)vT)A-T) Ap= (mucTpuGyTHBHOCT)
(=(pAQ@)A—-T) Vv (rA—T)) Ap= (cBOiiCTBa Ha OTPHIAHNETO)
(=(pArq)A—T)vF) Ap= (cBoiicrBa Ha KOHCTAHTHTE)
—(pAq)A—T)ApP= (KOMyTATHBHOCT, ACOLIUATUBHOCT)
—(pAq)Ap)A—-T= (3akonu na e Mopran)

(—pv —q) AP) A °T = (AuCTPUOYTUBHOCT, KOMYTATUBHOCT )
(—pAp) v (pA—q)A—-r= (cBoiicTBa HA OTPHUIAHUETO)
(Fv(pA—q)) A—-r= (cBoiicTBa Ha KOHCTAHTHTE)

PATQAT
OTTyK peaeHueTo MOzKe Ja IIPOAbJ2KH B JIBa BapHUaHTa.

Bapuant A: Moxe Jia ce mokaze ¢ Tabuuna, e (p A —q A T) — —(q € TaBTOJOIHUsI:

9 Muwunko Mapkos, @MU, CY
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OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’
Horosop BG051P0001-4.3.04-0018
Pazpaborsane Ha mporpaMu 3a eJIeKTPOHHH (POPMU Ha JUCTAHIINOHHO
obyuenne bB Pakysnrera 110 MaTeMaTnKa U HHMOOPMATHKA

EBponenckmn cbos

ECB

Bon 'nm@
\fjv

EBponeiicku counaneH ¢poHp

—| | ™| M| | 4| M| M||

b e i e | M T e [ e

[PAr—-qar][(pPA—qgAT)—> —q]

= ||| ™ T | ||
T M| M| M| T
| | | e | e e e | |

Bapuant B: Beue cme mokazamu, e

(PAQ)—T)A=TAP=PA-qAT

Ho PA—"(QATEHUCTAHA TOr'aBa U CaMO TOTaBa, KOTraTO BCEKU OT TPUTE CbzKJICHUA B Ta3W KOHIOHKIIAA Ca UCTUHA, KOETO
BKJIIOYBa U —(.

O

IIpaBuia 3a n3Boa: OOMONpPHUETH Ca CJIEIHUTE MPABIJIA 38 U3BOM B ChXKAUTETHATa Jornka. C TIXHa ITOMOII, ITpaBe-
HETO Ha W3BOJU Ce OIPOCTABA 3HAYUTEJHO — CHIINO KAKTO B IPEIHATA 331a4a € MHOI'O II0-JIECHO OT IPEIIOCTABKUTE

P
—q
T

Jla M3BeJIeM —( BeJHara, HaMeCTO Jia CTPOMM TabJuaTa Ha MCTHHHOCT Ha (P A —q A T) — —(. I Taka, BbIpOCHUTE
IpaBmJIa ca:

IIpaBuJsio
IIpaBuJsio
IIpaBuJsio
IIpaBuJsio
IIpaBuJjio
IIpaBuJjio
IIpaBuJsio
IIpaBuiio
IIpaBusio

IIpasunio

3axg. 21

modus ponens: p A (p — q) - ¢

modus tolens: —q A (p— q) - —p

XUIIOTETUYEH cuiIoru3sm: (p > ) A (q—= 1) (p — 1)

Iu3IoHKTHBEH cuytorusbM: ((p v q) A —p)

3a KOHIOHKIHUATA P A 4 - P A g

3a ompocTsiBaHe: P A P

3a mokasaTescTBo upes caydam: (p—1)A(q—1)) - ((pvq) —T)

3a KoHcTpyKTHBHaTa quiaema: ((p— q) A (r—s)A(pvT)) F(qvs)

3a gecrpykTusHara autema: ((p — q) A (T —s) A (—q v —s)) = (—p v =)

3a pesomomusita: ((pv q) A (=pvr)) - (qvr)

Jokazkere BCAKO OT M3OPOEHUTE JAEBET IIPABUJIA 38 WU3BOJI, U3IMOI3AMKN TaOJIUIHIS METOI,

Pemenue: Ile mokaxkeM mpaBUIOTO 38 PE3OJIIOIUSATA.

TH&HHC&HO TaKa, IPaBUJIOTO HUIIVIE2KIa 6e3CMUCIIEHO. I/I,ZIeHTa €, 4€ aKO He3aBHCHUMO U3BeaeM OT €IHU U CBIIU IIPEANOCTaBKU U P, U
(g, uMaMe IIpaBo Jia TBbP/UM, Y€ KOHIOHKIUATA P A ( € UCTUHA U MO2KEM Ja dA U3HO0JI3BaMe.

10
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% OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
S Torosop BG051P0001-4.3.04-0018 eECoP
P Pazpaborsane Ha mporpamu 3a eJIeKTPOHHU (DOPMHU Ha JINCTAHITHOHHO %/»V:“Jl\i

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

EBponenckmn cbos EBponeicku coumnaneH GoHg
(plalrpva][-pvr[vaar(=pvr)qvr]|((pvgar(=pvr)—=(qvr) |
FIF|F| F T F F T
FIF|T| F T F T T
FIT|F| T T T T T
FIT|T| T T T T T
TIF|F| T F F F T
TIF|T| T T T T T
T|T|F| T F F T T
T|T|T T T T T T

O
3abenesicka: O mocsteiHATA TAOJIHIA ICHO Ce BUXK A, 9e (PV ) A (=P VT) He € JIOrHIecKN eKBUBaJIeHTHO Ha ( Vv T. Taka
Ye KoraTo 3aMecTBame u3pas oT Buja (p v q) A (—p v T) ¢ u3pas oT Bua  V T CbIVIACHO IPABUJIOTO 38 PE30JIIOIUSITA,
TOBA HE € 3aMeCTBaHe Ha eJIMH JIOTUUECKH M3pa3 C JPYT, eKBUBAJEHTEH Ha HErO U3pa3, a € CTbIKA KbM HIKAKbB
JIOTUYECKH U3BO/L.

3axa. 22 JlokaxkeTe BaJUIHOCTTA HA CJICIHUS U3BOI.

Tazu cyTpun He OeIe CbLHYEBO U JTHEC € MO-CTYJAEHO OT BUYepa. AKO OTHEeM Jia TIyBaMe, TO Ta3u CYTPUH
e 6wio cabHIeBO. AKO He OTHIEM Jia IUIyBamMe, TO IMe ce Pa3XoJuM B IjIaHmHATa. AKO ce pasxoamM B
IJIAHWHATA, TO IIe ce npubepeM mpean Bedepst. CiietoBaTesHo, 1me ce mpubepeM mpean Bedeps.

Pemenne: Heka p, q, T, s u t ca cileJiHUTE CHXKJIEHUS:

e p: Tazu cyTpuH € CIIbHYEBO.

e (: /lHec e mo-cTy/ieHO OT BUepa.

e 1: [Tle oTuaem ja rryBaMe.

e s: Ille orumem Ha pasxo/ka B IUIAHWHATA.

e t: ITle ce mpubepem mpean Bedeps.
TpsabBa ma goKaxKeM, de U3BOIHT

(pAg AT =PI A(-Tos)A(s—>t)) T

e BasujleH. ETo Kak MOXKe Jia CTaHe TOBA.

1. p A q  (upemnocraska)

2. =p  (or (1.) m IPaBUIIOTO 3a ONMPOCTSIBAHE)

@

T —p (upesnocraBka)
4. =r  (or (2.) u (3.) ¢ modus tolens)

5. =r —> s  (upexanocraBka)

=]

. s (or (4.) u (5.) ¢ modus ponens)

=~

s >t (mpeamocraBka)

8.t (or (6.) u (7.) c modus ponens)

3aa. 23 JloxkaxkeTe BaJUIHOCTTA HA CJICTHUS U3BO/I.
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OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
TTorosop BG051PO001-4.3.04-0018 eECoP
PaspaborBane Ha mporpamvu 3a eJeKTPOHHN (OPMU HA JUCTAHIINOHHO uﬁ”@

. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeiicku counaneH ¢poHp

Ako My mipaTun uMeii, e Haluia mporpaMaTa HaBpeme. AKO He MU [TPATHIN UMENJI, e CH JIerHA PaHO.
Axko cu Jrerma pano, e ce ¢bOynsa cBex. CiiesoBaTeIHO, aKO HE HAIUIIA IIPOTrpaMaTa HaBpeMe, IIe ce
CHOYIS CBEXK.

Pemienne: Heka p, q, T 1 S ca CJICIHUTE ChKJICHUS:

e p: Tu Mu mpatu umeii.

e (: Ille manuma nporpamaTa HaBpeMe.

e 71: ITle cu sierna pamo.

e s: IIle ce cbOyasa cBEXK.
Tpsabsa ma goKaxKeM, de U3BOIbLT

(0= @) AP =T A=) b (~q =)

e BajujeH. ETo joKka3aresicrBoro:

1. p—>q (upemmocraBka)

2. =q > —p (xoHrpanosurusHo Ha (1.))

3. =p > r  (upemocraBka)

4. —~q > 1 (xunmoreruden cuioruzbM or (2.) u (3.))

5. 1 — s (IpeIIoCTaBKa)

6. -q — s (xumorernuen cusoruzbM or (4.) u (5.))

O
Ban. 23 JlokaxKkeTe BAIUIHOCTTA HA CJIEIHHUA U3BOL.
(pPAa)vr)A(r—s)k(pvs)
Pemenne:
1. (pAq)vr (upegmocraska)
2. (pvr)a(qvr) (mucrpubyrusroct u (1.))
3. pvr (upasmioro 3a oupoctsBane u (2.).)
4. v —>s  (UpeamocTaBKa)
5. =rvs (or dakra, ve a > b=—-avbu(4.).)
6. pvs (pesomonus Bbpxy (3.) u (5.))
O

3aa. 24 Baymnen jim e u3BOAbT

Ako pemnmn Besgka 3a/a4a B yueOHMKa, 1mie Hayunm Juckperna Maremaruka. Tu cu mayunn Iuckperna
Maremaruka. Ciie1oBaTeIHO, TH CU PEIIMJI BCAKA 3a/a49a B yIeOHUKA.

12 Muwunko Mapkos, @MU, CY



OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
TTorosop BG051PO001-4.3.04-0018 eECoP
PaspaborBane Ha mporpamvu 3a eJeKTPOHHN (OPMU HA JUCTAHIINOHHO uﬁ”@

. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeiicku counaneH ¢poHp

Pemtenne: He, zamoro

(p—a)rq)Fp

He e BasmJeH n3Boxa. CaMmu oKaxKere, ‘e ((p —q) A q) — P HE € TaBTOJIOTH. O

3aa. 25 Banunen iy e u3BoabT

AKko permuii Besika 3ajia4a B yueOHuKa, e Hayauin Juckperaa Maremaruka. Tu He cu pemui Beska 3a1a4a,
B yuebnuka. CiresioBaresno, i He cu Hayawmi Juckperna MaremaTuka.

3am. 26 lokarkere, ye U3BOIBT C IPEIIIOCTABKI

(PAt) > (rvs)
q—(unt)
u—p

—-S

U CJIe[ICTBHE (| — T € BaJIUJECH.

Bam. 27 Pasrienaiite cieamara 3azada, s3era ot [Ros07, Problem 35, pp. 74|

Ako Cynepmen e crocobeH 1 Kejiae Jia IpeIoTBPaTH 3JI0To, Toit 6u ro Hanpasui. Ako CymnepMmen e Hecro-
CODEH J1a TIPEIOTBPATH 3JI0TO, TOH € Ge3ChiIeH; aK0o He YKeJiae JIa IMPeIOTBPATH 3JI0TO, Tol e 3bj1. Cynepmen
He mpetoTBpaTsiBa 310T0. AKo CyllepMeH CbhIecTByBa, TOI He e HUTO be3cuiieH, HUTO 3bj. ClieoBaTelHo,
CytiepMeH He CbIEeCTBYBA.

Omnpegenere 1ajau U3BOABT € BaJINJICH.

Pemrenne: UzsombT e Bammmen. Heka p, q, 1, s, t 1 U ca ceHATE €/IeMEHTAPHN ChK/ICHUST:
p: Cynepmen e criocobeH Jia IPeIOTBPATH 3JI0TO.

q: Cynepmen 2kejae Jia IpeJOTBPATH 3JI0TO.

r: Cynepmen e Ge3cuieH.

s: CymepwMmeH e 3bJ1.

t: CymepMmen mpeoTBpaTsiBa 3JI0TO.

u: CynepMmeH CbIIeCTBYBa.

IIIe nokakem, ue
(PAg) = A(Pp—=38)A(=g—8)A—tAa(u— (=T A=8))) - —u

1. (pAq) >t (upemocraska)

2. =t  (upemnocraska)

3. =(pAq) (modus tolens Bbpxy (1.) u (2))

4. =p v —q (3akonu Ha De Morgan Bbpxy (3.))

5. =p —» r  (upeanocraska)

tRosen ma croit pes s e B3enm or [KM64].
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OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
Horosop BG051P0001-4.3.04-0018 EC@

PaspaborBane Ha mporpamvu 3a eJeKTPOHHN (OPMU HA JUCTAHIINOHHO Bb:;‘ffii
. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeincku coymaneH ¢poHg

—q — s (mpezmocTaBka)
(—p = 1) A(—q —s) (mpaBmio 3a KoHOHKIHATA BbPXY (5.) u (6))

(—p—>1)A(—q—>s)A(—p v —q) (upasuwio 3a KoH. BbpxY (4.) u (7), acoruaTuBHOCT)

© »® 3@

Tvs (KOHCTPYKTHBHa JujeMa Bbpxy (8.))

10. =(=(rwvs)) (mBoitHo orpuianne BbPXy (9.))

11. =(—=r A —s)) (3akonm Ha De Morgan Bbpxy (10.))
12. u— (=1 A —s)  (upemnocraska)

13. —u  (modus tolens Bbpxy (11.) u (12))

3an. 28  Jlokakere, Y€ U3BOJILT C HPEIIIOCTABKH P1, P2, ..., Pn U CIEJCTBHE ( — T € BAJIUJEH, aKO U3BOIBT C
NIpeAoCcTaBKu P1, P2, ..., Pn, U CIAEICTBUE T € BaJIUIECH.

4 B’bBe,ﬂeHI/Ie B IIpeAuKaTHaTa JIOT'MKa

Onpenenenue 6. Egnomecren mpequkar e caoicdenue, 8 K0emo uma “npazno mMacmo’, 6 Koemo npa3ro MACMO ce cAa2a
obexm om narxaxea npedsapumeiro 3adadena obaacm, Hapeuena noMeitH. 3a ecexu obexm om dometina, npeduramasm
€ UAU UCTNUHA, UAU NBIHCA. O

Karo npumep, Heka TOMEHHDBT ce CbCTOU OT ILJIOJIOBETE
A0bIKA, OaHaH, TOPTOKAJ, aBOKAI0, SIr0/1a

Hexka si6bkaTa m aBOKaI0TO ca 3e/IeHn, OaHAHBT € XK'bJIT, TOPTOKAIBT € OPAHIKEB, & Aro1aTa e TepseHa. /la pasriemame
CbXKJICHUSITA:

1. d6bakara e TepBeHa.
2. BamanbT e yepBeH.

3. IlopTokamabT € YepBeH.
4. ABOKaJI0TO € YepBEHO.
5. dAronmara e uepsBena.

CbIutacHO JIOITyCKAHUSATA, 'bPBUTE Y€TUPHU CHAKJEHUS €A JIbXKa, a MOCIEHOTO € UCTUHA.
Cera a cu TpeJICTABUM, Y€ OT BCSKO OT TE€3W ChXKJEHUsI CMe MAaxXHAJW MMETO Ha IUIOJA U CMe I'O 3aMEHHIH C
MHororoune “...”7. I B merre caydas’ mosayuasame

... € YepBeH. (14)

ToBa e emHOMECTEH TpeaWKAT, YUITO JOMEHH ca merTe m3bpoeHu 1wioma. IIpa3sHoTO MsICTO, 3a KOETO ce TOBOPU B
Omnpenenerne 6, e MaHororounero. Ha MsSCTOTO HA MHOMOTOYHETO MOXKEM Jia CJaraMe MMe Ha IUIOM U 3a BCSIKO UMe Ha
[JIOJT, TBBP/ICHUETO € WM UCTUHA, WU JIbXKAa.

Hamecro ma cirarame TOYKM Wi MOJYepTaBKa HA IPA3HOTO MSCTO B ChXKJICHUETO, YIOOHO € Jia M3I0JI3BaMe IIPO-
MEHJIMBa, IpuMepHo X. Torasa mpeaukaTbT craBa “x e uepBer(a)”’, KbIETO X B3eMa CTOWHOCTH OT yKasaHaTa 00JIACT.
Ha 6esexxum Tozu upepukar ¢ “P(x)”. Ilpu Tekyrure 101ycKanus,

e P(saroma) =T,

fPombr Ha nymaTa HsMa 3HadeHme, Taka we “. .. e depBeH” Ce CUMTA 3a CBIIOTO KATo “...e depBeHa’.
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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

e P(a6biaka) = F, P(6anan) = F, P(uoprokan) = F, P(aBokamo) = F.

IMogueprasame, ye npeaukarnbT P(Xx) caM 10 cebe cu He € HUTO UCTUHA, HUTO JbKa. VIeTuHa Win JIbKa ce oLy daBa
caMo CJIe[l 3aMeCTBaHe Ha X C HIKOi 00ekT or obsiacrra. OcobeH MHTEpec MPEeICTAB/ISABAT JIBA CAydasl IIPU TaKOBa
3aMeCcTBaHe:

e KOraTo MMa IIOHE eJuH O0EKT, 3a KOWTO IpejuKkarsT e uctuna. Tosa Gemexxum ¢ IxP(x).
® KOraTo 3a BCEKH ODEKT NpeJUKAThT € ncruna. Tosa Gesexkum ¢ YXP(x).

Cumposure “3” u “Y” ce Hapuyar x6anmopu. 3 € eK3ucmeryuaIsnuam xeanmop, a ¥ e yrnusepcasnusm xkeanmop. Axo
obekTHuTe OT 0O/IACTTA Ca KpaeH Opoii, ma pedeM aj, A2, ..., On, TO

e IxP(x) uma cmucha va P(ay) v P(az) v... v P(a,), a
o VYxP(x) mvma cmuchs Ha P(ar) A P(az) A ... A P(an).

Tora mirrocrpupa dakTa, 9e eK3UCTEHIMTHIST KBAHTOP € CBbP3aH C AU3IOHKIUSTA, 8 YHUBEPCATHUST, C KOHIOHKIIHASITA.

[Te marocTpupame mor3aTa OT W3MOI3BAHETO HA MPEAUKATH ¢ KBaHTOPH. Jla pa3riemame ciieHUsI TPUBUAJIEH U3BOJ:
Besika puba xkuBee BbB Bojarta. [I'bcrbpBara e puba. Ciie/loBaTe/iHO, MbCThPBaTa XKUBee BbB BOJIATA.

Or Haii-00mK cbOOparkeHUsi € sSICHO, Y€ U3BOIBT € BajmieH. Ho ako ce omurame ja GpopMajM3upaMe HelaTa CbC
CBXKUTENHA JIOTUKa (KATO B NPEJHUTE CEKIUM), HMa KaK JIa IIOKayKeM BAJMHOCTTA Ha u3Boja. Heka 3amecTnm
I'bPBOTO U3pEYEHne C P, BTOPOTO, C (, U TPETOTO, C T. 3a Ja IOKa)KeM, e M3BOIbT € BAJIUJICH, TPsIOBa j1a IOKaXKeM
P A QF T, KOEeTO He € BaJiJieH u3BOJl. BaymHOCTTA HA M3BOJA Ce BHXK/IA, KOIaTO Cce BIJIEJaMe B CTPYKTypaTa Ha
U3PEUEHUSTA, a He TU Pa3IJiekIaMe IPOCTO KATO eJIEMEHTAPHU ChXKeHns 0e3 cTpyKTypa. IIbpBoTO m3peduenune Kka3Ba,
e 3 BCSIKO Hermo (0T HIKaKBa 00J1acT, MPUMEPHO KUBOTHH ), AKO TOBa HEINO e puba, TO To KuBee BbB Bomara. Heka P(x)
e mpeauKaThT “Xx e puba”; a Q(x) e npeaukarTbT “X KuBee BbB BogaTa’. Torasa wbpBOTO U3pedeHue ce hopMaan3upa
TaKa:

Vx(P(x) = Q(x))
Heka t osnagaBa mwbcrbpBa. Broporo uspedenue e P(t). Karo ngio, u3soanbr e

Vx(P(x) = Q(x))
Pt)

- Q(Y)

[Tpu TO3m 3amuc Ha JIOTTYECKN U3BOI, IPEIIIOCTABKUTE CE 3aIMCBAT €/IHA HAJI IPYTa, CIEIBAHN OT XOPU3OHTAJIHA I€PTa,
IO, KOSATO € caeacTBueTo. Ilpes ciencTBueTo ce caara 3HakbT .., KONTO ce dere, “‘cire10BaTETHO .

Koraro e u3nosssan KBaHTOD BbPXY HsKAKBa IPOMEHJINBA, Ka3BaMe, 4e Td e ¢6sp3ana. IIpumepHo, B uspasa “VxP(x)”,
[IPOMEHJINBATA X € CBbp3aHa. AKO jajieHa IPOMEHJIMBA HE € CBbp3aHa, Ka3BaMe, de Ts € c80000na. Kakro kKa3zaxme
Bede, U3pa3u OT MPEIUKATHATA JIOTUKA ChC CBODOIHY [IPOMEH/IMBU HE MOXKe J[a Ca HUTO MCTUHA, HUTO JIbXKa. [Ipuema-
Me, Je KOraTo 3alllCBaMe M3Pa3’ C KBAHTOPHU, KBAHTOPUTE MMAT MO-BUCOK IIPUOPUTET, TOECT CBHP3BAT IO-CHJIHO, OT
sgormaeckure cbios3u. CrenoBaresiHo, B n3pasa

VxP(x) = Q(x)

JeficTBTHeTO HAa KBAHTOPa He ce nmpoctupa Bbpxy Q(x) u x e cBoboana npomensmsa B Q(x). CienoBaresiHo, HoC/IeHUAT
n3pas3 He MOXKe Jia IMa CTORHOCT MCTHHA WM JIbXKa. 3abesexere pasiukara ¢ nspasa “Vx(P(x) — Q(x))” rope, KbjieTo
ckobure ciel Vx ykassar, de jieficTBuero Ha KBaHTOpa ce npoctupa Bbpxy P(x) — Q(x), a ne camo Bbpxy P(x). C e
HO-TOJIsIMA, SICHOTA, III€ TOBTOPUM IIOCJIETHATE ChOPAXKEHUS:

vx (P(x) = Q(x))
—
o6xBar Ha JeiicTBHEe Ha KBaHTOpa
vx P(x) - Q(x)
~——

obxBaT Ha JeiicTBUEe HA KBAHTOPA
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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

[IpenukaTuTe MOTaT g8 MMa MMOBEYE OT €HO MIPA3HM MECTa 3a MolrbjBane. VHade Ka3aHO, Ha JIBYMECTHU, TPUMECTHHU
u 1. H. [la ce BbpHeM Ha npumepa ¢ wiogosere. Heka B nupenukar (14) na crp. 14 3amMecrum ¢ MHOroTo4ue u JyMara

“aepsen’. [TomyuaBame
U R (15)

Ha mscToTo Ha BTOPOTO MHOIOTOYHE MOXKEM JIa cjaraMe uMme Ha nBsaT. [lo To3u HaumMH, 3aMecTBaflKi IMbPBOTO MHOTO-
TOYHE C UMe Ha ILIOM, M BTOPOTO, C MME Ha IBAT, TOJydaBaMe ChKICHHS, KOUTO Ca MUCTUHA WM JIbXKa. YI00HO € J1a ce
M3II0I3BAT UMEHa Ha MPOMEH/JIUBU HaAMECTO MHOTOTOMUHMS, 34 J1a He Ce Hajara Ja yTOdHsBaMe ‘TbPBOTO MHOTOTOYNE”
n “Broporo MHOroroume”. I1 Taka, HaMECTO IMbPBOTO MHOI'OTOYME ITOJI3BaMe IIPOMEHINBATA X, 1 HAMECTO BTOPOTO, Y.
[Monyuyasame aBymecTHus npeaukar P(x,y)

P(x,y): xeuy.

KbJETO X B3eMa CTOHHOCTH MMe Ha IIOJ, & Y B3eMa CTOIHOCT MMe Ha IBAT. [IpmMepHO, chbIVIaCHO JIOIMYCKAHUATA 34
1BeToBeTe Ha mogosere, P(x,y) = T koraro x e 6aHaH u Y e KbJjTo, a P(x,y) = F Korato x e siroyia u y e 3ejeHo.

KBaHTOpY Ce U3I0/I3BAT U IIPH [IPEIUKATATE C IOBEYE OT €JHa IIPOMEHJIMBa. T unuvna yorpeba e, mpumepno, VxVyP(x,y).
Toa ce dere, “3a BCAKO X, 3a BCsiKO Y, P(x,y)”. Ako P e npeaukarbT or HpuMepa C IUIOJOBETE U IBETOBETE, TO
VxVyP(x,y) e abxKa, Thil KATO HE € BAPHO, Y€ aKO B3eMeM KOi Ja e IJIOJ U KO JIa € I[BAT, TO3H ILIOJ, 38 IbJAXKUTEIHO
€ OT TO3U LUBAT — IPUMEPHO, DaHAHBT He € YepBeH, ToecT P(6aHaH, YepBeH) € JIbXKa.

B uzpasa VxVyP(x, y) ka3Bame, e KBaHTOpUTE Ca 6A09CeHu. MoxKe J1a IMaMe BJIOXKEHU KBAHTOPH OT PA3jIndeH BUJI,
npumepno VxIyP(x,y). Tosa ce dere, “3a BCAKO X CHINECTBYBa Y, TakoBa e P(x,y)”. AKO OTHOBO IOJI3BaMe IIpUMEpPa
¢ wiogosere u nperosere, YxIYP(x,y) e uctuna. 3a ga ce ybeaum, de € Taka, JOCTATHIHO € Ja ChOOPA3UM, € BCEKU
IO, UMa, HSIKAK'bB I[BSIT.

Ennorunnu kBanTopu Morar Ja ObiaT pa3MecTBaHu 63 TOBa Jla e 0Tpa3siBa HA UCTHHHOCTTA, TOECT BHHATH

YxYyP(x,y) = YyVxP(x,y)
IxYP(x,y) = JyIxP(x,y)

Ot ;pyra crpaHa, pa3HOTUIIHA KBAaHTOPHU HE MOXKe Jia O'b/IaT pa3MecTBaHU 110 TO3W HadunH. ToecT, B 00IIus CiIydaii,

VxIyP(x,y) # FyVxP(x,y)
IxVyP(x,y) # YyIxP(x,y)

Karo npumep na pasrienamve JByMECTHUS IIPEIUKAT

Qxy): x+y=2

KbJETO X U Y B3eMaT CTOMHOCTH OT MHOXKECTBOTO Ha peajHuTe uncia. YxIYyQ(x,y) oueBHHO e UCTUHA, [TOHEKE 34
BCAKO PEaJIHO X UMa JIPYTO PEAIHO Y, & UMEHHO Y = 2 — X, TakuBa 4e X + Yy = 2. Or apyra crpana, JyvxQ(x,y) e
JIbKa, TIOHEXKE HIMa PEAJIHO YHUCJI0, TAKOBA Y€ BCAKO JPYro PEajiHo, ChOpaHo ¢ Hero, Ja Jgasa cbop 2.

AmnasnornyaHo, B mpuMmepa ¢ wiozosete u nserosere, YxIYP(x,Y) e ncruua, KakTo Bede Kazaxme, Jokaro JyVxP(x,y).
Bropusar uzpas3 6u 6mm uctuHa, aKO BCUIKH IJIOI0BE OsIXa B €IUH U CHIIU IIBSIT.

Babesexere, 1e B “YxP(x,Y)”, y e cBoGO1HA IPOMEHIINBA, [IOHEXKE HE IIONaJa B 00XBaTa Ha JefCTBre Ha KBAHTOP.
CJie10BaTEIHO, TOBa HE MOXKE J1a O'bjIe HUTO UCTUHA, HUTO JIbXKa.

Babenexe, ye 3a Bceku npeaukar P(x,y), mspassr VxIyP(x,y) e exsusanenren na YyIxP(y,x), Tbil kaTo TOBa €
[IPOCTO IIPEMMEHyBaHe Ha IpoMensmBuTe. [IpuMepHO, B peaukara ¢ MuororounsTa (15) Ha cbijara cTpaHuia, HaMa
3HAYEHUE JIAJU HApU9IaMe C X [I'bPBOTO MHOIOTOYHUE U C Y, BIOPOTO, UK OOPATHO.

OTpI/IHaHI/IH Ha U3pa3u C €JJHOMECTHU MIPpEJUKaTU CE€ U3BHBPINBAT IO CJACTHUA HAYNH: OTPUIAHNETO IPEBPbINa YHUBEP-
CaJIHUA KBAHTOP B €K3U3CTCHIMAJICH 1 O6paTHOTO.

=VxP(x) = Ix—P(x) (16)
—IxP(x) = Vx—=P(x) (17)
(18)

“=YxP(x)” ce uere, “He e BAPHO, e 3a BCSIKO X OT JaJIeHUsI JOMeHH e u3mbiHeHo P(x)”. “Ix—P(x)” ce gere, “chiiecTByBa
X OT JaJieHus JOMeiH, 3a KOiTo e usmbianeno —P(x)”. “—=3IxP(x)” ce uere, “He € BAPHO, Y€ CHIIECTBYBA X OT JAJCHUS
JIOMEIiH, 3a KOeTo € u3mbiaHeHo P(x)”. “¥x—P(x)” ce dere, “3a BCAKO X OT JaJIeHUs JOMEHH € u3mbiaHeHo —P(x)”.
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IITe o6ocuoBeM He mMuoro dopmasao (16). 3a na ce ybeaum, de gBaTa U3pa3a ca eKBUBAJEHTHH, MOXKEM JIa PA3TJie-
JamMe ciiydail, B KOWTO JOMEHHDBT € KpaeH, Ja pedeM JTOMEHHDBT € a1, A2, ..., Oy, U J1a ChoOpa3umM, ue

VxP(x) =P(a;) AP(az) A... A P(an)
Cwobritacuao 3akonure Ha De Morgan,
=(P(a;) AP(az) A... AP(an)) =—P(ar) v —=P(az) v...v =P(a,)

Ha cBoit pen,
=P(a;) v =P(az) v... v =P(an) = Ix—P(x)

O6ocuoBkata Ha (17) e aHajsormdHa.

Jla pasriemamMe 4eTUPUTE TBHPIECHUS:

Kkbaero P(x) u Q(x) ca NpoM3BOJIHU €IHOMECTHH MIPEIUKATH U IPOMEHJINBATA X BUHAIM IIPUEMa CTONHOCTH OT €JMH U
cbim jgomeitn. Kon or Tesu TBbLpaeHus ca BepHH u Kou, He? [IbPBOTO TEBLpeHHe e BApHO. 3a Ja ce ybeauM B TOBa,
Jla, pasTyieiaMe CIIydast, KOraTo JOMEHHDBT € KPaeH, Jia pedeM dj, dg, ..., On. LoraBa m3pa3bT OTJIABO €

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

Hopaan ACOIMMATUBHOCTTA 1 KOMYTAaTUBHOCTTA HAa KOHIOHKINATA, TOI € eKBUBAJICHTEH HAa

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

Bropoto TebpaeHue ¢ HeBsipro. Hanprmep, Heka P(x) u Q(X) ca IpeauKaTi ¢ eJjiH U CbIU JJOMEH—MHOIObI'bJIHAIIATE
oT reomeTpusiTa—KaTo P(X) e “x nma deren 6poit crpann”, a Q(x) e “x uMa nederen 6poii crpann”. OgesunHo Vx(P(x) v
Q(x)) e ucruna, noHEXKe BCEKM MHOTOBI'BJIHUK MMa deTeH W HedereH 6poii crpanu. O6ade Vx(P(x)) v Vx(Q(x)) e
e BApHO. 3a 1a ce yGeauM B TOBA, Aa pasriiefaMe MOOTAEIHO ABETe ChXKICHUs-YIACTHUIM B JI3IOHKIINSITA:

o VYx(P(x)) He e BpHO, IOHEXKE HE BCEKM MHOIOBbI'BJIHIK MMa YeTeH OpOoiil CTpaHu.
e Vx(Q(x)) He e BAPHO, IIOHEXKE HE BCEKU MHOTOBI'bJIHUK UMa HeYeTeH OPOil CTpaHu.

[Ilom aBeTE ChHXKIAEHUS B JUIOHKITUSTA Ca JIbXKa, TUIIOHKIUATA € JTbKa. C aHAJJOrMYHN ChODPAXKEHUs Ce BUXKIA, I
TPETOTO TBBbPJEHUE HE € BIPHO, a 9eTBbPTOTO € BaApHO. CIIe0BaTEHO, B HAKAKHB CMUCHJ YHUBEPCATHUAT KBAHTOD
UMa JUCTPUOYTUBHO CBOMCTBO CIPSIMO KOHIOHKITHSATA, & €K3UCTEHITUATHUSIT, CIIPSIMO JU3IOHKITASITA.

5 3agauu oT NpeanKaTHATA JIOTUKA

Sax. 29 Heka P(x) e npegukarst x < 4 ¢ gomeiin peajHuTe Yucia. 3a BCAKO OT CJEIHUTE ChXKJIEHUsI, OIIPEIesieTe
JTaJI € UCTUHA WJIN JI'bKa.

a) P(1) ©) P(4) B) P(100)

Ban. 30 Heka P(x,y) e upeaukarsr “X e croauna Ha Y”, KbJIETO JOMEAHBT HA X Ca rpajloBeTe, a Ha Y, IbPKABUTE.
3a BCAKO OT CJIEIHUTE ChbXKICHM, OIIPEIe/IeTe AAIl € UCTUHA WK JIbXKa.

17 Muwunko Mapkos, @MU, CY



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

* 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

a) P(Aruna, 'vpriusg)  6) P(Bapcesona, Ucnanus) B) P(VxTuman, Ap:keHTHHA)

Sax. 31 Heka P(x) e upeaukarsbr “X yuu IIOHE IeT 4Yica JHEBHO”, K'bJETO joMeiiHbT ca cryigenture or OMIL.
Nspasere Ha pa3sroBOpeH ObJIrapCKu €3UK BCAKO OT CJIEHUTE TBbPIEHUS:

a) VxP(x) 6) Vx—P(x) B) IxP(x) r) Ix—P(x)
a) —IxP(x) e) =VxP(x) k) —Ix—P(x) 3) —=¥x—P(x)

Uwma st TBBP/IEHNS, KOUTO Ca €KBUBAJIEHTHU e/IHO Ha apyro? AKo jia, Kou ca Te3u rpymu?!

Sax. 32 Heka P(x) e upemukarsr “x uma xorka”, Q(x) e npeaukarsbr “x uMa Kyde” u R(x) e npequxarsr “xX uma
namaras’, KbIeTo JOMeHHbT ce cberon ot Kureante Ha Codust. VIzpasere BCSKO OT ClleJJHATE TBBPJIEHUS KATO TBbD-
JIeHHe OT IIPeJINKATHATA JIOTHKA — U3I0JI3BalKY 1peiukaTHuTe cuMBodn P(x), Q(x) u R(x), KBaHTOpHTE U JIOTUIECKUTE
CBIO3H.

1. Bceku 4oBek mMma KOTKa, Kyde U HaaraJ.
. Hukoit 9oBeK HAMa HUTO KOTKa, HATO Kyde, HUTO MamlaraJ.
. Bceku 4oBek nMa IOHE €/THO OT KOTKA, Kyde, IararaJl.

2
3
4. Bceku 40BeK MMa TOYHO €J/IHO OT KOTKa, Ky'e, HararaJl.
5. Hsakoit 9oBex nMa KOTKa U Kyde, HO He U ITalaraJl.

6

. Ilone nBama Jymm uMaT KOTKa U Kyde, HO HE U TallaraJl.
13 ”

Vnsmeane: B (6.) mosssaiive 3HaKa 3a paBeHCTBO “=" wju HEroBoTo orpurianue “+”. 3a BCEKU JBA eJI€MEHTa OT
JIoMeliHa X U Y, HOTalusTa “X = Y” o3Ha4aBa, Ue Te Ca eJIUH U ChIU eJeMeHT, a “X % Y~ o3HadaBa 00PaTHOTO.

Pemrenne na (6.):

Iy ((x Fy) A (P(x) A Q(x) A =R(x)) A (P(y) A Qy) A —R(y)))OI

Ban. 33  Ompenenere KakBo € TBbPAeHHETO VXP(X)—HCTHHA WM IbXKa—KbJIETO JOMEHHBT Ca PeaJHATe UHCIa, a
P(x) e npemukarsr x > 10.

Ban. 34  Ompezenere KakBo € TBbpAeHNETO IXP(X)—MCTHHA WM JTbXKA—KbJIETO JOMEHHDBT Ca PEaJHUTe IHCIIa, a
P(x) e mpemukarbT x > 10.

Ban. 35 Omnpezenere KakBo € TBLpAeHEETO IXP(X)—HCTHHA MM JTbKa—KbJIETO JOMEHHDBT ca PeaJHuTe YUCIa, a
P(x) e npemukarbr x = x + 1.

Ban. 36  Omupejieniere ICTHHHOCTTA Ha BCSIKO OT CJICJHUTE TBBPJEHNUS, AKO JIOMENHBT Ce CbCTOHM OT LEJIUTE THCIA, a
P(x) e upemukarsr x + 1 > 2x:

a) P(0) 6) P(—1) B) P(1) r) IxP(x)
a) VYxP(x) e) —3IxP(x) k) Ix—P(x) 3) —Ix—P(x)

3ana. 37 Omnpemerere HCTUHHOCTTA HA BCAKO OT CJACIHUTE TBBPICHUS, KO JOMEHHDBT C€ ChCTOU OT IEIUTE THCA:
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a) /n(n+1>n) 6) In(2n =3n) B) In(n = —n)
r) In((n >0) A (n=—n)) o) Vn((n>0) - (2= -3))
e)Vn(n>n+1)—>(2=—3)) X)) Vn((n <0)® (n—O)@(n>O))
3) ¥n(n? +2>1) u) Ynim(n? + m > 1) i) Imyn(n? + m > 1)
K) Ynim(m = n) Ja) Imvyn(m = n) M) ImVn(n = n)

a) Imvn((m=n) - Ir(r<r+1))

3ax. 38 B Tasm 3a7a4ua JOMEHHDBT Ce ChCTOM OT IEJINTE IOJIOKHUTEJIHU 4Ynca. Pasriefaiite TBbpieHueTo "m ce
nenn Ha 1. TIpesiozkere neduHUIMS HA JEIUMOCT, HAITMCAHA Ype3 NpeJnKarT(u), KBAaHTOP (1), U 3HAIIUTE 38 PABEHCTBO
(HEpaBEHCTBO) U yMHOXKEHHE.

Vnsmeane: leduruiusra ga 6bae oT BUIA

Yymvn (m ce JeJid Ha L ToraBa M caMO TOraBa, KOraTo .. )

Sazx. 39 B rasu 3amaua 1oMelHDBT ce ChCTOM OT IeiauTe uucia, mo-rojemu or 1. Heka Q(m,n) e upemukarsr “m
ce jiesin Ha M. 3a BCSIKO 9HUCJIO Ka3BaMe, Ye € npocmo, aKo ce JeJIu eJIMHCTBEHO Ha cebe cu. Ilpesioxkere neduHuIms
Ha, IPOCTO YKCJIO, HAIIMCAHA, IPE3

e npeukar(n),
e KBaHTOD(H),
® 3HAIMTE 38 PABEHCTBO (HEPABEHCTBO) M ADUTMETHIHUTE OIEPAIUH, U

e npeaukara Q(m,mn).

Ban. 40 (*) B Tasu 3a71aua JOMEHHDBT ce CbCTOM OT TIEUTE TUCiIa, mo-rogemu ot 1. Heka P(1n) e npemukarsT “n e
npocto uucyo”’. JIobpe uzBecteH hakT e, ge MpoCTUTE Urucyia ca be3kpaitno muaoro. I3pazere TBbLpIeHUETO, U€ IPOCTUTE
qncsa ca 6e3KpaiiHo MHOrO, Upe3 CpeJcTBaTa Ha NpeJIuKaTHATa JIoruKa. Vsnonssaiite u npeaukara P(n).

VYnsmeanre: Vsnon3saiire dpaxra, Je 1euTe IUCIA Ca MOAPEIEHN, TOECT 33 BCEKU JIBE PA3IUIHU IeJIU IUCIa, TOTHO
€JTHOTO € TIO-TOJISIMO OT JIPYroTo. B permennero MoxkeTe a M3MoI3BaTe 3HAKA ‘>,

Ban. 41 [lagena e nocienosaresnoct ot 20 men wucia A[1], A[2], ..., A[20]. Uspasere Besiko oT ciieauTe TBHD-
JICHHsI 9PEe3 CPEJICTBATA Ha PEJIUKATHATA JOTHKA, U3I0A3BAiKN U 3HAIUTE 3a PABEHCTBO (HEPABEHCTBO) U CPABHEHUE:

1. Begko unciio e HeoTpUIATETHO.
2. VIma nBoiika CbCeIHHU THUCA, €IHOTO OT KOUTO € JIBA II'bTH MO-TOJISIMO OT JAPYTOTO MO abCOMIOTHA CTOWHOCT.
3. Hucnara ca moapeseHn B CTPOrO HAPACTBAI MOPIIbK.

4. Benuaku gmcsa ca pa3jandHi.

Ban. 42  Heka P(x,y), Q(x,y) u R(x,y) ca npe/ukaTi HaJ| HIKAKbB JOMelH. Pasrienaiite TBbpIeHNETO

¥x3y((P(x,y) A Q(x,v)) = R(x,Y))

Hanumrere OTpUIaHMETO Ha TOBa TBBPJEHHUE TaKa, Y€ 3HAKDT 3a OTPUIAHHE 1a HE Ce CPEIla BJIABO OT KBaAHTOPHUTE.

1-]3 KOMITIOTPHUTE HayKH TaKaBa IIOCJIEAOBATE/JITHOCT Ce Hapuda Macue.

19 Muwunko Mapkos, @MU, CY



% OII “PazBuTne Ha YOBEIMIKNUTE peCcypcn’ M\P
o Torosop BGO51PO001-4.3.04-0018 eECoP
R Pazpaborsane Ha mporpamu 3a eJIeKTPOHHU (DOPMHU Ha JINCTAHITHOHHO u}&

. obyuenne BbB Pakyarera M0 MaTeMaTHKa U WHOOPMATHKA -
EBponenckmn cbos EBponeiicku counaneH ¢poHp

3an. 43 ebunurnusara HA 2paHUUG HA PEAAHE GYHKUUA B MATEMATHIECKAST AHAJN3 € CJICTHATA.

Hexa I e orBopen nnTepBas, KoiTo chabpxka unciaoro a. Heka f e dynknus, nedunupana Bbpxy [, Mmoxe
6u ¢ nu3kJoYeHne Ha Touka d. Kassame, ye f nma rpanuna L, koraro X KJIOHE K'bM @, TOraBa 1 caMO TOraBa,
KOraTo € BSIPHO, 4e

Ve >038>0Vx((0 < [x—al<8)— ([f(x) — L] <e))

Hamwumere orpuranmero Ha TOBa TBLPIAEHWE TaKa, U€ 3HAKDT 3a OTPHUIAHWE & HE Ce CPEIa BJIABO OT KBAHTOPHU-
Te; TOECT, UCKa Ce Jia JajeTe HeoOXOAMMO M JOCTATBHIHO YCJIOBHE 3a TOBa, L ma He e rpanuna Ha f mpm mageHuTe
IPEJIIIOCTABKH.

3am. 44 3a BCIKO OT CJIEJIHATE TBbPJEHUS, HAIUIIETe HETOBOTO OTPUIIAHNE TaKa, Y€ 3HAK'BT 3a OTPHUIAHUE J1a He
e BJIgBO OT KBaHTOpuTe. Heka HammcaHWTe OT BaC OTPUIIAHUSA Ca KOJKOTO € Bb3MOXKHO Io-mpoctu. [lomycuere, |e
JOMEHHBT Ca PEeaJITHATE JUCJIA.

o VxVy((x >y) = (x—y <0))
o VxVy((x <y) - Iz(x <z <))

o Vxvy((x] = lyl) = (y =) ® (y = —x))
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