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BBHBEAEHUE B ChbyKAUTEJTHATA U IMIPEIUKATHATA JIOTUKA

1 CobxkxauTesHaA JOTUKA

Onpenenenne 1. ChKACHUS ¢4 Pa3Ka38AMENHU USPEYEHUSA, BCAKO 0M KOUmMo e uau ucmuna “T7,
uau asorca “F7. Eaemenmapnu cootcdernus ca npocmu maxusa uspevenus. Cocmasnu cootcdenus ce
NOAYHABAM, OM NPOCNU CBHCIEHUA UAY OM IPYU CEBCMABHYU CBHCIEHUA UPE3 A02UMECKUME CBIO3U
“u” “mm”, “uam ..., wam ... 7 “ako ..., To ... 7, “...TOraBa m camo ToraBa, Koraro ...~ u “ue”.
Jlozunecku uspas om coocoumensnama A02UKG € NPOCmo UM CBCMAsHo cocdenue. Bamoarmusa! na
AO2UMECKU U3PA3 0M CBHCOUMENHAMA N02UKA € eOHO 8BIMONCHO NPUCBOABGHE HA CMOTHOCTIUME

T uau F na scuuku EAEMEHTAPHU CﬁOfC&@HU.ﬂ, Yyvacrmeawu 6 HeE20. Kot da e cscmasen uspas e:

¢

® TaBTOJIOTUA, aKO cmotinocmma MY € T 3a 6cAKG 663MOIAHCHA 6aAr0ayUA,
® IIPpOTUBOpPEYHE, aKO cmotrocmma MY € F 3a scaxa esamooicha 6aA10auUA,

® YCIOBHOCT, ako cmotinocmma my e T 3a none edna éanoauua u F 3a none edna sanoaruat.

U

3an. 1 Kou or ciregHnTe H3pedeHns ca ChKIACHUs?
1. Tlnosnus e rpaa B Bbarapus.
2. Boarapug e rpaj b Bapwna.
3. 2+2=4
4. 242 #4.
5. Kouiko e gacbr?
6. oxora mie ThpnuM Te3n He3006pa3us!
7. 3amo cMmgrare, e 7/ € HeYeTHO YUCI07
8. Tpwraaiire!

9. (*) ToBa uspeuenue e abxKa.

San. 2 Hekap, q,T,sutcacietnure ChbKIeHA:

tHa anramiickn TepMuHDBT decto e truth assignment, HO ce mon3Ba u valuation.
tHa anramiicku chorBeTHHTE TepMuHE ca tautology, contradiction u contingency.



p: lle nosbprira mporpamara Ha Java npeau obs.
q: CyTpuHTa 111€ CIIOPTYBAM.

T: Caexobsi Ime CIIOPTYBaM.

s: /laec BpemeTo e xybaBo.

t: /lHec BIaxKHOCTTa Ha Bb3/yXa € HUCKA.

Hanwumere jornyeckn u3pasu, CbOTBETCTBAIIY Ca CJIEIHATE u3pedenus. V3nossaiite Jornaeckure
cpiozd —, V, B, A u —.

1. Hama mga mosbpina nporpamaTra Ha Java mpean oOsiI.

2. Ille nowwbpira mporpaMara Ha Java u ce00s1 1e CIOPTYBaM.

3. Jlnec e criopryBaM WJIM CYTPHHTA, WA CJIe100sIT.

4. Jlnec 1mie cuopryBaM CyTPUHTA WUJIH CJ1e100s1/1.

5. Axo nHec BpeMeTo e Xy0aBo, cJreao0s 1 e CIIopTyBaM.

6. Heobxoanmo ycioBue, 3a jia CIIOPTYBaM JIHEC CIeg00s1 e, BpeMeTo Ja e XyDaBo.

7. JlocTaTbaHO yCsioBHe, 33 Ja CIOPTYBaM JHEC e (T.e., CyTPHHTA WK CJeno6s/1), BpeMeTo J1a
e xyb6aBo M BIAyKHOCTTA JIa € HUCKA.

Ban. 3 Hamwumrere ¢bCTaBHO CbXK/I€HHE, €KBUBAJEHTHO Ha CIEIHOTO, HO O€3 M3IIO/I3BaHe Ha
orpunanue “Axo we mu onpasume sodonposoda, nama da naams Haema.”

3an. 4 Hanwumere Tabannara Ha HCTHHHOCT HA BCEKU OT CJETHUTE JOIMYECKH N3Pa3u, K'bJleTo
P, U T O3HAYABAT eJIeMEHTAPHU C'bKJEHUA (T.e., Ca JIOPHYECKH TPOMEHINBH).

L =~(pV—q)—=—p

2. (p—q)—r

w

(PA(P—4q)) —q

4.9 (7pV—q)

5. (p—=a)A(g—=1) = (p—r)
6. p—(q—)

7. (p—=9)—=(q—p)

8. (pAq)—p

3am. 5 Hanumere Tabaunnara Ha HCTHHHOCT HA BCEKH OT CJEIHHUTE JOTHUECKHA U3PA3H, K'bIETO
s
P, g 4 T O3HAYaBAT €JIeMEeHTaPpHU CHXKIACHUA (T.e., Ca JIOTU4YeCKHN HpOMeHJH/IBI/I).
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. pVq)—=(paq)
- (p®q)—=(pVa)
- (pVae(pNq)
- (peg)®(-peq)
(peq)®(p e )

. p@q) = (pD—q)

3an. 6 B 3amaua 4, kou u3pas3u ca TABTOJIOTHH, KOW €& TPOTUBOPEYNS U KOU €A YCJIOBHOCTH?

an. 7 Heka p, q u T ca CbKIeHAATA:

p: B paiiona ca 3abesisi3aHl MeUKHN.
q: Xo/ieHeTo 1O Ir'brekaTa e H6e301acHO.

T: Manunure 0K0JIO TbTEKATA Ca Y3PEJIH.

HaHI/HHeTe JIO'MYECKU U3Ppa3u, CbOTBECTCTBallX Ca CJICJHUTE U3PCUCHUA. M3HOJI3B&I71T€ JIOTHUYECKHUTE
coo3m 7, V, A\ — u .

1.

2.

MamHuTe 0KOJI0 IbTEeKaTa ca y3pesau, HO B pailoHa He ca 3abesIsa3aHd MEeUKH.

Meuku B paitoHa He ca Ouu 3abe/igI3aHI U XOJIEeHETO 110 I'bTeKaTa e 6e3011acHO, HO MAJIMHUTE
OKOJIO IIbTeKaTa He Ca Y3peJu.

AKO MaJIMHHTE OKOJIO I'bTeKaTa Ca y3PesHu, TO XOJeHeTO II0 I'bTekara Oe 0e30IacHO aKo U
caMo aKo B paiioHa He ca 3abe/si3aHl MeYKH.

He e 6e30macHo j1a ce Xoam 10 IrbTekaTa, HO B paiioHa He ca 3a0essI3aH MUKW 1 MAJITMHUTE
OKOJIO ITbTeKaTa Cca y3pesn.

3a ma MOKe XOE€HEeTO MO MbTeKATa Ja € CUT'YPHO, HeOOXOMINMO € MAJIMHUTE OKOJIO IHTeKATa,
Jla He ca y3peJiu U B paifoHa Ja He ca 3abe/sd3aHu MEYKH.

Xo/1eHeTo 10 II'bTeKara He e 0e30IMacHO aKo U caMO aKO B paiioHa ca Ouin 3abe/si3aHn MeUYKH
1 MaJIMHUTE OKOJIO ITHTEKATa Ca Y3Pesu.

3am. 8 3a BCAKO OT CJIeTHUTE U3PEUEHUs], IPEIOKeTe eKBUBAJEHTHO ChKIAeHHe OT Buaa “Axo

0

mo ... "7 IlpeajiozkennTe CHAKJICHUS MOYKE JIa Ca MOBeYe OT €JIHO — B TaK'bB CAydYail, TAXHATA,

KOHIOHKIHUA Ja € €eKBHBaJIEHTHa Ha CbOTBETHOTO U3pedYeHue.

1
2

3

. Tpabsa na m3muent Kojarta Ha meda, 3a Ja MOy YUl TOBUIIEHAETO.
. Koraro 3anyxa 10eH BATHD, CHEI'BT Ce TOIIH.

. 3a J1a BaxK¥ rapaHiudaTa TpA0Ba € MPOAYKTHT Ja € 3aKyIeH MPeH M0-MaJIKO OT JIBe TOJUHH.



4. Ban OuBa 3aj1aBsdH BUHAI'M, KOI'aTO IIPEINCBA.

5. Ille umaTe JOCTBII IO I'bJAHATA BepcHs Ha yeb caiiTa caMO TOraBa, KOraTo ILIATHTE TAKCATA.
6. Ille mmare g1OCTBHI A0 IIbJIHATA BepCcHs Ha yed caiiTa ToraBa, KOraTo ILIATUTE TaKCATA.

7. 3a ga Te m3bepar HA Ta3W JTHXKHOCT TPsOBa Ja MO3HABAII IPABUIHUTE XOpa.

8. Ha Mapm{ BUHaATM U CTaBa JIOIIO B KOJIa U HUKOTa, U3BBHH KOJIA.

Bag. 9 okaxere, de

(p—=(q—=1)—=(p—=q) —(p—71)

€ TaBTOJIOTHA.

Sax. 10 Axo Jiornyeckara IPOMEHJIUBA ( UMa CTOHHOCT T, olpejesieTe BCUYKH BAJIOANUU HA
JIOTHYECKUTE TPOMEHJIMBA P, T U S, 38 KOUTO U3Pa3bT

(q — ((ﬁp\/r) /\ﬁs)) /\ (ﬁs — (=r A q))

uMa CToiHocT T.

3an. 11 B goma na cemeiictBo M. nma gertupu fena. EaHo OT TSX € U340 TOPTaTa, NPUTrOTBEHA
ot rocmoyka M. ITpu “pasnur’ Ha gemara, Te JaBaT CJIeJHUTE OTTOBOpH Ha BbIpoca “Kotl ussade
mopmama?”:

Anbena: Baajumup ussje Troprara.
Bopuc: He c¢cbm as!
Baagumup: L'eprana usgie Toprara.

I'eprana: Biaaauvmup msabra, Ka3paiiku, de a3 W3g710X TOPTATA.

Koii e BUHOBHUKBT, AKO € U3BECTHO, Ue € caMo eIuH (WU eIHa), U Ye TOYHO eHO JIeTe Ka3Ba
ncruHaTa’?

Orrosop: bopuc e uzsaa roprara. ]

3an. 12 Jlokazxere wjin onpoBepraiire, ye:
1. UMITHKAIUATa € acOIUaATUBHA.
2. UBKJIIOYBAIIOTO UAYU € ACOIHATHUBHO.
3. UMIUTHKAIUATA € TUCTPUOYTUBHA CHPSIMO KOHIOHKITUSTA.
4. MMITHKAIASTA € TUCTPUOYTUBHA CHPSMO TU3FOHKITUSITA.

5. UMILIMKALUATA € JUCTPUOYTUBHA CUPIMO U3KJIIOUYBALIOTO UAU.

4



6. KOHIOHKIUATA € JUCTPUOYTUBHA CHPIMO MMILIUKAIUATA.
7. JMUBIOHKIUATA € JUCTPUOYTHUBHA CIIPAMO UMILTUKAIUATA.

8. HU3KJIIOYBaIllOTO UAU € ,ZLI/ICTpI/I6YTI/IBHO CIIPpAMO UMITIJIMKalluATa.

Ban. 13 Tler aymu—Anbena, Bopuc, Baagnvup, leprana n JIumurbp—umar J0CTHIT 10 HIAKA-
KbB 4aT pyM (chat room). Moxkere /n KazkeTe KO OT TdX “4aTar’ B MOMEHTa, aKO € W3BECTHO,
Je:

1. Bopuc nian Bragnmup (Moxke n 1Bamara) garsT cera.
Wnu Teprana, win JuvMaTbp (HO He W 1BaMaTa) IaTdaT Cera.
Axko AnbGena garu, To u l'eprana garn.

Wnn Baaguvmup u JIuMUTHD 9aTdT U ABaMaTa, WK HUTO €JIMH OT TAX He JaTH.

ook W

Axko Bopuc gyaru, to Anbena u Biagumup garar.

Pemmenne: Heka OyneBure mpomMensuBu a, b, ¢, d, e o3HauaBar cborBeTHO “AjbeHa waru’,
“Bopuc garn”, “Baagumup garn’, “I'eprana garw”’ u “dumursp yarw’. a npeseaem gajieHHTE
dakTH Ha e3WKa Ha ChKIATETHATA JOTUKA.

1. bVe

2.dde

3.a—d

4. cee

5. b— (a/\c¢)

Ejun Hauns Ja ce pelu 3ajadara e upe3 IPaBUIaTa 3a U3BOI.
b (momyckame, 1e Bopuc warn) (1)
a/\c (modus ponens Bbpxy (1) u ycaosue 5.) (2)
a (mpaBmIIOTO 3a OMpOCTABaHe BLPXY (2). ) (3)
d (modus ponens Bbpxy (3) u ycaosue 3.) (4)
—e (TpuBHasHO OT (4) M ycaoBHe 2.) (5)
—C (rpuBnasuo ot (5) u ycaosue 4.) (6)
c (mpaBmyIOTO 3a OmpocTaBane BLPXY (2). ) (7)
F (komronkus ua pejgose (6) u (7).) (8)

Ns3Begoxme brka, CAeI0BATEIHO JOMyCKaHeTo, ue bopuc uartn, e morpernrHo. CiaexoBarenno, Bopuc
He yaTu. Torasa:

—b (Bopuc e 1arn) 9)
c rpuBuajguo ot (9) u ycaosue 1. (10)
e tpusnaano ot (10) u ycaosue 4. (11)
—d rpusnaauo ot (11) u ycaosue 2. (12)
—a modus tolens Bbpxy (12) u ycaosue 3. (13)



oJIiydyuxmMe, 4de JIOCHA OpUC " lepra”Ha HE YaTdT, a DJIaJIUMUD U NMUTHBP daTdT.
[Tosy , ue Anbena, b r , a Buag

JIpyr HaumH ja ce peniu 3ajadata e dpe3 tabgmden MeTos1, Toect ¢ “rpyba cuaa”. Ille onernum
KOHIOHKIUATA

X=MbVe)A(dde)AN(a—d)A(c—=e)AN(b— (aNc))

BBHPXY BCUYKHU Bb3MOXKHU BaJIIOaAllWUH.
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EnnncrBenara Baioanus, BbpXy KoaTo X e uctuna, e F F T F T, Toect AnbGena, Bopuc u
leprana ne uarar, a Buaagumup u JluMutbp gardr. U

2 ExBuUBaJE€HTHOCT Ha M3Pa3mW OT ChXKJUTEJTHATA JOTUKA

Onpenenernne 2. 3a ecexu dee coocdenus p u  xa3eame, 4e ca eKBUBAJIEHTHU, ako P < ( €
masmoanozus. Tozu paxm sanuceame ¢ “p = q”. U



L—"

3abenreorcra: Horanusira He e JIOTHYEeCKU CbI03, CJIeI0BaTe/JHO “p = (” He e CbCTaBeH
JIOTHYEeCKH U3Pa3, a IPOCTO U3pa3saBa (baKTa, de ABe CbIKJIeHUS Ca eKBUBAJIEHTHH.

Teopema 1. Hexa p, q u T ca npoussoanu ceotcdenus. Caednume eK6UBAACHMHOCINY CG 6 CUAAL:

cBoiicTBa Ha koHctauture: p \NT=p, pVF=p, pVvVT=T, pAF=F
cBoiicTBa Ha orpumaumero: p A—p=Ff pV-p=T.

UAEMIOTEHTHOCT: PV P =p, p/Ap=p.

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

koMmytatuBHocT: pVq=qVp, pAq=q/p.

acomumatuBHOCT: (pV q)Vr=pV(qVT), [PAGQAT=p/A(qAT).
auctpubyrusaoct: pV (qAT) = (pVT)A(pVT), pA(QVT)=([(PAT)VI(pAT).
3akouu Ha e Mopran: =(pV q)=—pA—q, —(p/A\q)=-pV—q.
norabiane: pV (p/Aq)=p, pApVg) =p. O

3an. 14 [loxkakere Teopema 1 upe3 TabJAuIHUS METO/I.

3ana. 15 [lokaxkeTe 3aKOHA 3a MOIIBIIAHETO, U3IMOJI3BAfKU CBOMCTBATA HA KOHCTAHTHTE U 3a-
KOHHTE 33 JUCTPUOYTHBHOCTTA.

Permrenne: B tasu 3a1a4a ce HCKa JOKA3aTeICTBOTO JIa C€ U3BBPIIH Ipe3 eKBUBAJIEHTH IIpeodpa-
3yBaHusi, a He upe3 Tabsmuanus meroi. e nokaxem, ge p Vv (p /A q) = p.

PV (pAq)= (cbruacHo cB-BaTa HA KOHCTAHTHTE)
(PAT)IV(pAq)= (cbrmacHo aucTpuOyTHBH. HA KOHIOHK. CIIPSIMO JTU3IOHK. )
p/A(TV q)= (c¢braacHo cB-BaTa HA KOHCTAHTUTE)

p/AT= (cbriacHo cB-BaTa Ha KOHCTAHTHTE)
P
U

Teopema 2. Hexa p, q u T ca npoussoanu coocdenus. Carednume eKeusaseHmHOCY G 6 CUAA!

p—=q="pVq Pp—q=—q—p,

pVa=—p—4q, pAqg=—(p——q),

P2gApP—=1)=p—(qAT),

(p—=1)A(@=1)=(pVq) —r,

pP—=q)Vip—=1)=p—(qVr),

pP—=7r)V(@—=1)=MpPAq) > O

3an. 16 Jlokaxere Teopema 2 4upe3 eKBUBAJEHTHU MpeodOpa3yBaHus, U3MOI3BAKI HATOTOBO
daxra, ve p — q = —p V q, u Teopema 1.

3an. 17 Jlokaxere, 4e CJACIHUTE ChCTABHU ChKICHUS €& TABTOJOTHH, H3MOJI3BAKMKI TaO I THHS
METO/I:



L (pAq)—=p,
2.p— (pVa),
3. 7p = (p—q),
4. (pAg)—(p—q),
5. ~(p—4q) = p,
6. ~(p—q) = q,
(P (PVa)—aq,
(p=a)A(@—=1) = (p—r1),
9. (pA p—>q)—>q,
((p

10. p%r)/\(q—w))%r.

3an. 18 Pemrere 3aja4da 17 He upe3 Tabjniy Ha UCTHHHOCT, a Ype3 eKBUBAJEHTHH ITpeodpasy-
BaHus. Teopema 2 MOXKe J1a Ce MOJI3Ba HATOTOBO.

Pertenne: I1le gokaxem (10.).

((p V q) A\ (p —1)A\(q— r)) — 1= (cbrracao Teopema 2)

( ANp—=1)AN(q— r)) Vr= (3-an Ha [le Mopran)

—(pV q) “(p—=1)V—=(q—=1)Vr= (cbrmacuo Teopema 2)
—“pVqQV=("pVr)V-o(-qVr)Vr= (3-uu na /e Mopran)
—“pVqQVpA-TIV(@A-T)Vr= (auctpubyTHBH. Ha KOHIOHK. CIIPSIMO JTH3IOHK. )
—(pVq)V (( q) \— )) Vr= (KOMyTaTHBHOCT)

—(pVq)VrV ((pVq)A—r))= (apoiino orpruanmue)
ﬁ(p\/q) ( T)V ((p\/q)/\ﬁr)) = (3-#m Ha [le Mopran)

ﬁ((p - )\/(( \/q)/\ﬁr)) = (7wt kKato AV A =T)

Omnpenenenne 3. Heka p u q ca cooicdenusn. Hewa A oznauasa umnaiukayusma p — . Tozasa
coorcdenuemo —q — TP Ce HaPUYG KOHTPATIO3UTHBHOTO CHhIKIEHHE Ha A. U

3abeneocra: Cohrinacuo TeopeMma 2, BesKa UMILIMKAIUS € €KBUBAJTEHTHA HA KOHTPAIO3UTUBHOTO
CH CbIXKJICHUE.

3 N3Boa B chXKJAMTEJIHATA JIOTUKA

Onpenenernne 4. Hexa p u q ca npoussoanu csorcdenua. Kazeame, we ( cieapa JTOTHIECKH OT

P, ako p — q e masmonozus. Paxmem, we q credsa ao2uvecku om P, besescum maka: “p F q”.
O



Omnpenenenne 5. V13Box 6 coocdumentama A02uKa e nocaedo8amestocm om csHclenus p1, P2,

., Pn, g 36 naxoe n > 1. Cooicdenuama Py, P2, - .., Pn G TPEATNOCTABKH, 4 € CACACTBHE! .
H36005m e BawujieH, ako cAedcmeuemo e 6APHO Mo2a6a U CaMoO MOo2a8a, K02amo 6CUYKYU NPEINOc-
MABKYU A 6EPHU.

Sabenescra: CuomeHaTHIT U3BOJ € BaJIMJEH TOI'aBa U CaMO TOr'aBa, KOraTo

(Pr Ap2A...Apa) ¢

AKO TIOHe e/THA TTPETIOCTABKA P; € JibKa, TO P1/\p2/\. . ./Apy, e ibka u Torasa (p1/Ap2/\.../\pn) F q
e MCTUHA, HEe3aBUCHMO OT UCTHHHOCTTA Ha (.

San. 19 Heka p, q u T ca cjeHUTE eleMeHTapHN ChXKICeHU:

p: Usan yuu.
q: VBan urpae TeHuc.

r: UBan B3ema Oectsino n3nura no Juckperan CTpyKTypH.
Heka p1, p2 u p3 ca ChKICHUATA-TIPE/ITIOCTABKIH:

Pi1: Ako MBan yuu, To TOil 1Mie B3eMe Ouectsmo n3nuTa no Jduckperan CTpyKTypH.
P2: Ako VBaH He urpae TeHuc, Toii 1Ie yUU.

p;3: VBan He e B3en Gsectamo n3nuta mno Juckperan CTpyKTYpH.

Jokaxkere, ue VlBan e urpas TeHuc.
Pemtenne: /la nanmmiem py, p2 u p3 Taka:

Pi:p—T
P22 7q =P
P3: T
Hamara e e ga JokaKkeM, de

(p =N (g =p)A(oT) Fq

e moxaxkem, de (p; /A p2/\p3) — q e taBrosnorus. llle u3non3same TabIHIHUSA METOJ.

[ rp=r][q=p| ] ((p=T)A(~g=p)A—T) = q|

q
F
F
_I_
_I_
F
F
_I_

e B e | e I e I
| = | | A A
e I e | s e [ B L
| e e I [ IR R

| == =] = =] 7| 7

o e | [ | B | B n | 1 B a1l

T

YHa anrmmiicku chOTBeTHHTE TEpMUHE ca premises u conclusion.



3an. 20 /loxkarkeTe BaJIUIHOCTTA HA CJICTHUST W3BO/I.

AKo BIaKBT 3aKbCHee W HsIMa TAKCHTA Ha rapara, Mapus me 3aKbCHee 3a Cpemara.
Mapus ne e 3akbcHsiIa 3a cperara. Biaaksr e 3akbensii. Cire1oBaTeIHO, HA TapaTa e
UMAaJIO TAKCUTA.

Pemenne: Heka p, q u T ca cjejinuTe ejeMeHTApHU CbXKJIEHU:

p: Baakbr 3aKbCHABA.
q: Ha rapara ngma Taxcura.

T: Mapug 3akbeHsaBa 3a cpenara.

Tpabsa ja MoKazkeM, de (((p ANq)—=T)A-T /\p) F —q. ToBa 3naun ga mokaxkem, de
((pAQ) = T)A-TAP) = g

e Taprosiorus. /la pasrienaMe u3pasa
((pAq) =) A-rAp

U J[a 1O OPOCTUM YPe3 eKBUBAJEHTHU HPeoOpa3yBaHUSL:
(pAq)—=1r)A=rAp= (cbriacuo dakra, e a - b =—a 'V b)
(—pAqQ)VT)A=rAp= (acormaruBHOCT)

JVT)A ﬁr) Ap= (aucTpubyTHBHOCT)

(=P Ag
((ﬁ(p ANQ)NA—T)V (T A ﬁr)) APp= (cBoiicTBa HA OTPUIAHKETO)
(m(pAq)A=T)VF)Ap= (cBoiicrBa Ha KOHCTAHTHTE)

)

(“(pAQ)A—T)Ap= (KOMYTATHBHOCT, ACONUATHBHOCT )
(=(pANq)Ap)/\—=r= (3akonu ua /e Moprasn)

(pV—=q) Ap)/A—=r= (aucrpubyTHBHOCT, KOMYTATHBHOCT)
(pAp)V(pA—q))/A—r = (cBoiicTBA HA OTPUIAHKUETO)
(FV(p/A—=q))AN—r= (cBoiicTBa HA KOHCTAHTUTE)
pA—qAT

OTTYK pemeHnnueTo MozKe Ja IHIPOAdbJ2KH B JIBa BapHUaHTa.

BapuanuT A: Moxe 1a ce nokaxke ¢ tabanra, 1e (p /A —q/\1r) — —q e TaBTOJOTHS:

|

I pA—gAT [ (pA—qAT) = —q |

—| | ™| M| 4| 4| M| M||-a
=T | T |- T =
| A=A A

b e | e e | B |

e e | e | e | i i | B B
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BapuanTt B: Beue cMme nokazanu, ge
(PpAq)—=T)ATAp=pA—gqAT

Ho p/\_‘q/\T € HCTUHa TOoraBa 1 CaMO TOI'aBa, KOT'aTO BCECKHU OT TPpUTE CHKACHUA B Ta3W KOHIOHKII A

g

Ca UCTUHAa, KOETO BKJIOYBa U —(.

ITpaBuaa 3a m3Boa: OOmoNpreTn ca CJIeTHATE MPABUIA 33 W3BOJ B ChXKAuTenHara jgoruka. C
TSXHA IOMOII IPABEHETO Ha M3BOIU C€ OIMPOCTABA 3HAYUTETHO — CHINO KAKTO B IIPEIHATA 33a4a

€ MHOI'O IIO-JIECHO OT IIpeJIIOCTaBKHUTE

P
—q
-

Jla M3BeJIeM —( BeJHATa, HAMECTO Ja CTPOUM Tabiunara Ha uctuaHOCT Ha (p A—q A1) — —q.
Taka, BbIIPOCHUTE IIPaBUIIa, Ca:

IIpaBuao
IIpaBuio
IIpaBuao
IIpaBuio
IIpaBuio
IIpaBuio
IIpaBuio
IIpaBuio

IIpaBuso

modus ponens: p/A(p — q)F ¢

modus tolens: =q/\ (p — q) - —p

XHIOTeTu4eH cuiiorusbm: (p — )\ (q—71)F (p — 1)
musoHKTHBEH cuiaorm3abm: ((pV q) A—p) kg

3a KoHtoHKIUATa p A qHpAq

3a ompoctgaBaHe: p/\dF p

3a JI0KA3aTeJICTBO Ype3 CJydam: ((p — 1)\ (q— T)) + ((p Vq)— r)
3a KOHCTPYKTHBHATA JAUJIEMA: ((p =g ANA(r—=s)A\N(pV T)) F(qVs)

3a JeCTPyKTHUBHATA AUJIEMA: ((p =N [T—=s)AN(—qV ﬁs)) F(=pV-r)

IIpaBmiio 3a pe3oaOuuATa: ((p VA (—pV r)) F(qVr)
3an. 21  Jlokaxkere BCAKO OT M3DpOEHUTE JEBET MPaBW/Ia 33 MU3BOJ, U3MOJA3ANKN TAOJIUTHUSI
METO/I.
Peintenne: Ille gokaxkeM IPaBUIOTO 33 PE30JIIONHUITA.
(plalr]pVa][pVr][mVaALPVT)[qVr][(pVPA(pVT) = (qVr)]
FIF|F F T F F T
FIF|T F T F T T
FITI|F T T T T T
FITI|T T T T T T
T|F|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

THammcano Taka, IpaBUIoOTO M3IIeX 1A Ge3cMuciieHo. VnesaTa e, e akO He3aBHCHMO M3BEIEM OT €IHU U CbIIN
NIPEJIIOCTaBKU U P, U ([, UMaMe IIPaBo Ja TBbP/UM, Y€ KOHIOHKIUATA P /\ € UCTHHA U MOXKEM J1a s U3I0JI3BaMe.
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]
3abenencra: Ot nocnemnara Tabauma sicHo ce Buxkaa, 9e (p VvV q) /\ (—p V r) He e jormueckn
exkBuBajieHTHO Ha  V 1. Taka de koraro 3amecTBame m3pa3 ot Buaa (p VvV q) /A (—p V 1) ¢ uzpas
oT Bua q V T ¢BIJIACHO MPABIJIOTO 33 PE30JIONUATA, TOBA HE € 3aMeCcTBaHe Ha eJIUH JIOTHIeCKH
U3pa3 ¢ ApYyT, eKBUBAJICHTEH HA HErO M3Pa3, a € CTBIKA K'bM HAKAKDLB JOIMICCKH U3BOL.

3ana. 22 Jlokarkere BaJUIHOCTTA HA CJICIHUST U3BO/I.
Tasu cyTpun He Gerre CIbHYEBO U THEC € MO-CTYAEHO 0T BUYepa. AKO OTHIeM Ja ILIyBa-
Me, TO Ta3¥W CYTPUH e OWI0 CIbHYeBO. AKO He OTHIeM Ja TIyBaMe, TO e Ce PA3XOINM
B ILTaHHHATAa. AKO ce pasxoiuM B IIAHKHATA, TO Ie ce npudbepeM mpean Bedeps. Cie-
JIOBATEJIHO, IIIe ce MpubepeM Mpean Bedeps.
Pemenue: Hexka p, , 7, s u t ca cjieiHUTe CHXKIEHU:
e p: Tas3u cyTpuH € CIbHYEBO.
e (: /IHec e O-CTY/IEHO OT BUEpA.
o 1: [lle oTuaem ma mryBame.
e s: llle oruaem Ha pa3xXxoaKa B IJIAHHHATA.
e t: [Ile ce npubepem npenn Bedeps.
Tpabsa na 10KazkeM, € U3BOIbT
(pPAPAT =PI AT = s)A(s—t)) Ht
e paanaeH. ETo Kak MoKe J1a cTaHe TOBa.
1. -p/Aq  (mpeamocraBka)
2. 7p (ot (1.) n HpaBMJIOTO 3a OIPOCTSABAME)
3. = p (mpeanocraBka)
4. —r (ot (2.) u (3.) ¢ modus tolens)

5. =r — s (mpexmmocTaBka)

&

s (or (4.) u (5.) ¢ modus ponens)

7. s >t (mpeamocraska)

%

t (ot (6.) m (7.) ¢ modus ponens)

aa. 23  /lokarkeTe BaJIUIHOCTTA HA CJI€THUS U3BO/I.

AKo MM IpaTHII UMeii, Il HAIIKINa IporpaMara HaBpeMme. AKO He MU IPAaTHII UM,
e CU JIerHa paHo. AKO CH JIerHa paHo, Ie ce c¢hOyas ceexx. CiiemoBaTesHO, aKo He
HAIIUIIA IPOI'paMarTa HaBpeMme, Iie ce CbOy/isd CBeXK.
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Pemenue: Heka p, q, T 1 s ca cieJHUTE ChKJIEHNI:
e p: Tu Mu npaTu umeits.
e (: lle nammma mporpaMaTa HaBpeMe.
e 1: [Ile cu srerna pano.
e s: [Ile ce cuOyas cBEXK.
TpsiOBa na TOKaXKeM, de U3BOIBT
(p—=a) AP =) A(r =) - (—g—s)
e BasueH. £To 10Ka3aTecTBOTO:
1. p—q (upeamocraBka)
2. =q — —p (kouTpamnosurTusHO Ha (1.))
3. 7p — 1 (mpeamocTraBka)
4. =~q = r (xumorernmduen cmwiornzoM ot (2.) u (3.))
5. 1 —'s  (upemamocraBka)

6. ~q — s (xumorermuen curoruzbM ot (4.) u (5.))

ang. 23  /loxkakeTe BAJIUIHOCTTA HA CJICTHUSI U3BOI.

((PAQVTIA(r—s) F(pVs)

Pemenune:
1. (p/Aq)Vr (upeamocraBka)
2. (pVrIA(qVr) (aucrpubyrusaoct u (1.))
3. pVr (mpasmioro 3a onpocrsBame u (2.).)
4. r — s (mpeamocraBka)
5. =-rV's  (or dakrta, ve a - b=—-aVbu (4.).)

6. pVs (pesomonus Bbpxy (3.) u (5.))

San. 24 Baaunen g e u3BoanLT

Ako pemuin Bcgka 3a1ada B yueOHMKa, 1me Haydnm Jlmckperna Maremaruka. Tu cu
nayumi Jluckperna Maremaruka. CiegoBaTe/IHo, TH CH PEIINI BCdKa 3a71a49a B yaed-
HUKaA.
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Pemenne: He, zamioro

(p—=aq)Aq)Fp

He e BajuaeH u3Box. CaMu J0KaxkeTe, de ((p — q) A\ q) — P HE € TaBTOJIOTHUS.

3an. 25 Baauaen i e u3BognbT

Ako pemuin Bcgka 3a1ada B yueOHMKa, 1me Hayunm Jlwmckperna Maremartuka. Tu me
CH pemmJ BCsKa 3ajada B ydyeOHmka. CjreoBaTesiHO, TH He cu Haydms JIuckperHa
Maremaruka.

3an. 26 /loxkazkere, 4e W3BOABT C IPEIANOCTABKI

(pAt) = (rVs)
q— (uAt)
u—p

-S

U CJIeJCTBUEe  — T € BaJNJICH.

Bang. 27 Pasmuenaiire ciaeaara 3a1a4a, s3era or |[Ros07, Problem 35, pp. 74]7:

Axo CymepMmeH e criocobeH u Keslae Ja TpeIoTBPaTH 37I0TO, Toi 61 To HampaBul1. AKO
CymnepMen e HecrocoOeH ja IpejoTBPATH 3JI0TO, TOH € Oe3CU/eH; ako He KeJjae Jia
npeoTBPATH 3J10TO, TOH € 3bj. CymepMen He mpemoTBpaTsBa 3710T10. Ako Cynepmen
C'BIECTBYBA, TOH He € HUTO Ge3cuiieH, HUTO 3b/1. CiemnoBarenno, CynepMeH He ¢bINecT-

BYBa.

Omupejesiere naad U3BOIABT € BAJIUICH.

Pemmenue: I13BoabT € Bamuaen. Heka p, , 7, s, t m U ca ciaeHUTE eTeMeHTAPHN ChK/I€HUS:

p: Cyuepmen e criocobeH jia nHpejaoTBpaTu 3J10TO.

q: Cyunepmen »kejiae jia npegoTBpaTu 3JI0TO.

TS

S:

t:

Cynepmen e Ge3CuIeH.
Cymnepmen e 3b.I.

CymnepMmeH mpeaoTBpaTsaBa 3J10TO.

u: CymepMmeH ChbITeCTByBa.

ITle noxkazkem, 4e

(((p/\q) =t)A(p = s)N (g = s)A-tA (u— (ﬁr/\ﬂs))) F—u

TRosen na cBoii pex s e B3ean or [KM64].
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1. (p/Aq) =t (upemnocraBka)
2. =t (mpeamocraBka)
3. ~(p/Aq) (modus tolens Bupxy (1.) u (2))
4. -pV —q (3axonu na De Morgan sbpxy (3.))
5. 7p — T (OpeamocTaBKa)
6. ~q — s (mpeamocTaBka)
7. (p—=1)A(—q —'s) (mpaBuwio 3a KOHIOHKIHATA BHPXY (5.) u (6))
8. (p—=1)AN(~q—s)A(—pV—q) (upasuio 3a kon. Bbpxy (4.) u (7), acouuaruBHoCT)
9. rVs (KoHCTPYKTHBHA jauieMa BbPXY (8.))
10. =(—=(rV's)) (zmBoitro orpuranue Bbpxy (9.))
11. =(—rA—s)) (3axonu ma De Morgan sbpxy (10.))
12. u— (—=rA—=s) (mpeamocTaBka)

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

3an. 28  JlokaxkeTe, Ye M3BOIBT C MPEANOCTABKH P1, P2, - - ., Pn U CJHEJACTBUE  — T € BAJIU/IEH,
aKO U3BOJBT € IPEJAINOCTABKA P1, P2, - .., Pn, U CICACTBHE T € BaJIUICH.

4 BwbBeaenue B npeJuKaTHaTa JOTMKa

Ompenenenne 6. ExHomecTen mpeaukar e csocldeHue, 6 K0emo uma “npasdHo macmo’, 6 koemo
NPASHO MACO CE CAG2A 00EKM 0M HAKAKEA NPedsapumenno 3adadena 0baacm, HapeueHa TOMEHH.
3a ecexu obexm om dometina, npeduramsm € Uil UCTNUHG, UM NBHCA. Il

Karo nmpumep, HeKa JTOMEHHDBT ce ChCTOHM OT ILIOAOBETE
a0bJka, OaHaH, TOPTOKAJ, aBOKAJI0, sIN0/1a

Hexka sibbsikara u aBOKaJ0TO ca 3€/ieHH, DAHAH'BT € XK'bJIT, [IOPTOKAJIbT € OPAHZXKEB, a Arojara €
gepseHa. /la pasrienamMe cbiKIeHUITA;

1. f6nakara e yepBeHa.
2. baHanbT € YepBeH.

3. Tloprokaabr € yepBeH.
4. ABOKaJ0TO € 4epBEeHO.

5. fdromara e gepBena.
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CbryiacHO JIOIMYCKAHUSTA, I'bPBUTE YTUPU ChZKJICHUs CA, JIbXKA, & MOCJIEIHOTO € UCTHHA.
Cera 1a cu mpencTaBuM, 9€ OT BCSIKO OT TE3U ChK/IEHUs CMe MaXHAJU UMeTO Ha ILI0JA U CMe
O 3aMeHu/IM ¢ MHOoToTOune “...”. VI B meTTe coydas’ mosydaBaMe

... € YepBeH. (14)

ToBa e emHOMECTEH MPEIUKAT, YUATO TOMEH ca meTTe n36poeHn miona. IIpasHoTo MsacTo, 3a KOETO
ce rosopu B Oupenenenne 6, e MmHOrOTOUMeTO. Ha MICTOTO HA MHOTOTOYHETO MOXKEM & CJIArame
nMe Ha IIJIOJA M 3a BCAKO MM€ Ha IIJIOA, TBBbPAEHNETO € UJIW MCTUHa, UJIN JI'bzKa.

HamecTo ma ciarame TOYKH WM IOJYepTaBKa HA IIPA3HOTO MSICTO B ChiKIEHHETO, yI00HO €
Jla M3MO0JI3BaMe POMEHJINBA, puMepHo X. ToraBa mpeaukaTsbT cTaBa “Xx e depseH(a)”, KbjaeTo X
B3eMa CTOWHOCTH OT yKasaHaTa obusact. Jla Gemexkum To3u mnpeaukar ¢ “P(x)”. Ilpum Tekymure
JIOIYCKaHUSI,

e P(aroma) =T,
e P(abwaka) = F, P(6anan) = F, P(noprokas) = F, P(asokamo) = F.

[lomueprasame, ye npegukarsbT P(x) cam 1o cebe cu He € HATO UCTHHA, HUTO JbzKa. Veruna
WIN JTbXKa ce MOJIyUaBa caMo CJIeJl 3aMecTBaHe Ha X ¢ HAKOH 006eKT oT obsacTTa. OcobeH mHTEpec
InpeAcTaB/adBaT JABa C/ydad IIPpU TaKOBa 3aMeCTBaHEe:

e KOraTo MMa IOHE eJInH 0OEKT, 3a KOWTO npeankaTsT e ucruna. Tosa Oenexkum ¢ IxP(x).
® KOraTo 3a BCEKM ODCKT IpeAnKarbT e ucruHa. Tosa Genexxkum ¢ VxP(x).

Cumposiute “37 1 “V” ce HAPUYAT K6AHMOPU. T € eK3UCTNEHYUANHUAM, KEAHMOP, a YV € YHUBEPCai-
HUAM K8aHMOpP. AKO 00eKTHTE OT 00JIaCTTa ca KpaeH Opoii, 1a pedeM dj, d, ..., On, TO

e IxP(x) uma cvmucna ma P(a;) V P(ay) V...V P(a,), a
e VxP(x) nma cvucna na P(ay) AP(ay) A... AP(a,).

Tosa matocTpupa dakra, de eK3UCTeHIIUIHUIT KBAHTOD € CBbp3aH C AM3I0HKINATA, & YHIBEPCaJI-
HUAT, ¢ KOHIOHKITUATA.

[Ie maocTpupame mo3aTa OT U3MOI3BAHETO Ha MpeTNKaTH ¢ KBaHTOpHU. /la pasriemamMe ciaeqHus
TpuBHUaJIEH U3BOJ:

Begka puba xuBee BbB Bojiata. IIbcrbpBara e puba. CreioBaTe/IHO, IbCTbPBATA K-
Bee BbB BOJATA.

Ot nait-obmm chbobparkeHus e siCHO, Ye n3BOAbT € Basmaen. Ho ako ce onurame ja popmausupame
HEIATa ChC ChKIUTEIHA JOTUKA (KATO B IIPEIHUTE CEKINN ), HIMa KaK Jia MOKayKeM BaJHIHOCTTA,
Ha n3B0/a. Heka 3aMecTnM mbpBOTO U3peUeHUe ¢ P, BTOPOTO, € (, ¥ TPETOTO, C T. 3a Ja MOKAXKEM,
Ye U3BOBT € BaJUjeH, TpsAOBa /a nokaxkeMm p /\ q F T, KoeTo He e BajujeH u3Boa. BasuaHocTTa
Ha U3BOJIA Ce BHZKJIA, KOTATO ce BIJIeJlaMe B CTPYKTypaTa Ha W3PeUeHUsTa, & He TH pasTiierkIamMe
IPOCTO KATO eJeMEeHTApHU ChXKAeHud 0e3 cTpykTypa. lIbpBoTO M3pedenme Ka3Ba, Ue 3a BCIKO
Hero (0T HAKaKBa 00JIACT, MPUMEDPHO KUBOTHH), KO TOBA HEIIo € puba, TO TO yKUBee BbB BOIATA.
Hexka P(x) e nmpeaukarsT “x e puda”, a Q(x) e mpeaukarsbT “X xKuBee BbB BogaTa’. ToraBa mbpBOTO
u3pedenne ce hpopMaTU3UPa TaKa:

Vx(P(x) — Q(x))

TPorbr Ha mymara HaMa 3HaUeHMe, TaKa 4e “...e uepBen’ ce CUMTa 33 CHIIOTO KAaTo “...e uepBeHa’.
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Heka t o3nauaBa nbcrbpsa. Broporo uzpeuenne e P(t). Karo usiio, uzBoubr e

Vx(P(x) — Q(x))
P(t)

= Q(t)

HpI/I TO3HU 3allMC Ha JIOTUYECKH U3BO, IIPECAIIOCTaBKUTE CE€ 3allUCBAT €JHa Hald ApyTra, CJedBaHNu OT
C.w

XOPU3OHTAJIHA YepTa, MOJ KOSITO e cjejgcTBuero. [Ipen ciemcTBuero ce ciara 3HakbT ., KOHTO
ce 4ere, “ciie0BATEJIHO .

Koraro e u3no/3Ban KBaHTOP BbPXY HAKAKBA MPOMEHJIMBA, Ka3BaMe, de Td € cespsaHa. LIpmmep-
HO, B u3pas3a “VxP(x)”, npoMmenauBara X e cBbp3aHa. AKO JajeHa IIPOMEHJIMBA He € CBbp3aHa,
Ka3BaMe, de Ts e c6060dna. KakTo Kazaxme Bede, u3pasu OT HPEIUKATHATA JOIMKA ChC CBODOIHI
IIPOMEHJINBU HE MO2KE Ja Ca HUTO UCTHHA, HATO JI'bZKA. HpI/IeMaMe, e KOraTo 3alluCBaMe U3pa3u
C KBAHTOpPHU, KBaAaHTOpUTE UMaT IO-BUCOK IIPUOPUTET, TOECT CBbP3BAT MO-CHUJIHO, OT JIOTUICCKUTE
cpiozu. CregoBaTeino, B u3pas3a

VxP(x) — Q(x)

JeficTBTHeTO Ha KBaHTOpa He ce mpoctupa BbpXY Q(x) m x e cBobGomra mpomenamBa B Q(x).
CaemoBaTesHoO, MMOCJETHAAT H3Pa3 HE MOKEe JIa MMa CTOMHOCT MCTHHA WX JIbxKa. Jabesexkere
pasaukara ¢ uzpasa “Vx(P(x) — Q(x))” rope, kbaero ckobute cien Vx ykaspart, de AeHCTBHETO
Ha KBaHTOpa ce mpoctupa Bbpxy P(x) — Q(x), a ve camo Bbpxy P(x). C men mo-rosma sicaora
e HOBTOPUM TIOCJICIHUTE ChOPAYKeHH:

vx  (P(x) = Q(x))

.

06XBaT Ha AeHCTBHE HA KBAHTOPA
Vx P(x) — Q(x)
~—~—

obxBaT Ha JefCTBHe Ha KBAHTOPA

[IpennkaruTe Morar ma WMa IOBede OT €IHO NMpa3HH MeCTa 3a HomrbjBaHe. IHade KazaHO, 1a
JIBYyMECTHH, TPUMEeCTHH ¥ T. H. [{a ce BbpHeM Ha npuMepa ¢ iogosere. Heka B mpeaukar (14) Ha
HIpEJIUIITHATA CTPAHUIA 3aMECTUM ¢ MHOrOTO4YHe H JyMara “deppen’. IlosrygaBame

cee @, (15)

Ha MsgcToTo HA BTOPOTO MHOTOTOYHE MOXKEM Ja cjaraMe uMe Ha 1B4T. [lo To3m HauwmH, 3amect-
Ballki IbPBOTO MHOTOTOYHE C WMe Ha ITJIOJ U BTOPOTO, C MMe Ha BT, MOJTydaBaMe ChbXKJIeHUs,
KOUTO ca UCTUHA WU JI'bXKa. YI0OHO € J1a ce U3MOJI3BAT UMeHa Ha MPOMEHJIUBA HAMECTO MHOTOTO-
4us, 3a Jla He ce HaJlara Jia yrouHgBaMme “mbpBOTO MHOroTOYME | “BropoTo MHOrotouune’. U taxa,
HaMeCTO IMbPBOTO MHOTOTOYHE MOJI3BaMe MPOMEHJIMBaTa X, W HaMecTo BTOporo, Y. [lomyuasame
JIByMecTHHUsI mpeaukar P(x,y)

P(x,y): xeuv.

K'bJIETO X B3€Ma CTOMHOCTU MMe Ha ILIOJ, a Y B3eMa CTOMHOCT uMe Ha MBAT. [IpumepHo, chriacHo
JIONyCKaHUSTA 3a IIBeToBeTe Ha m1ogoBere, P(Xx,y) = T koraro X e 6aHan u Yy € KbjaTo, a P(x,y) =
F korato x e droyma u Yy e 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 (15) Ha mpenHATA CTpAHUIA, HIAMA 3HAUYEHWE JaJId HApUYIaMe ¢ X I'bPBOTO MHOTOTOYHE U C Y,
BTOPOTO, WJIK OOPATHO.

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

—VxP(x) = Ix—P(x) (16)
—3xP(x) = Vx—P(x) (17)
18)

“=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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[Te o6ocuoBem He MHOTO hopmasino (16). Ba xa ce ybeaum, de JBaTa n3pasa ca eKBHBAJEHTHH,
MOXKEM J1a pasraejaMe cjydail, B KOUTo AOMedHbT € KpaeH, Aa pedeM JOMeHHBT € aq, dp, ..., Oy,
u Ja chobpas3mm, e

VxP(x) = P(a;) AP(az) A... A P(a,)
Cwriracno 3akonute Ha De Morgan,

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

—P(a;) V—P(ay) V...V —=P(a,) = Ix—P(x)
ObocuoBkara na (17) e anajorun4ua.

Tla pasriieaMe 9eTHpHTE THbDICHIA:
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))
e Ix(P(x) A Q(x)) = Ix(P(x)) A Ix(Q(x))
e Ix(P(x) V Q(x)) = Ix(P(x)) V Ix(Q(x))

Kbjero P(x) u Q(x) ca upousBoJIHE €JHOMECTHU IPEJAMKATH U IPOMEH/IMBATA X BHHAI'M LPUEMA
cTOHHOCTH OT eauH u cbmu aoMmeiin. Kom or Tesm Tebpaenma ca pepum m kom, ne? IInpsBoTo
TBBLPJACHUE € BAPHO. 3a Ja ce yOeauM B TOBa, Ja pasriegaMe Caydas, KoraTo JOMEeHHbT e KpaeH,
Za pedeM dj, d, ..., ,. ToraBa m3pasbT OTIABO €

(Pla) AQai)) A (Plaz) AQlaz)) Ao A (Plan) A Qlan))
HOpaLLI/I ACONUATUBHOCTTA U KOMYTAaTHUBHOCTTa Ha KOHIOHKIUATA, TOI € eKBUBAJICHTEH Ha
(P(a1) AP(a) Ao AP(an)) A (Qla) AQ(ax) A... A Qlay))

Bropoto tBbpienune e HeBspHo. Hampumep, Heka P(x) m Q(Xx) ca mpeamkaTu ¢ edH U CbHIIHA
JIOMEeH—MHOTO'BI'BJIHUIMTE OT TreoMeTpusiTa—Karo P(x) e “x mma deren Gpoit crpann’, a Q(x) e
“x mma meueren 6poii crpann”. Ouesnano Vx(P(x)V Q(x)) e nucruna, monezxke BCEKH MHOTOBI'bTHUK
uMa dereH uian HedereH Opoit crpanu. Obade Vx(P(x)) V Vx(Q(x)) me e Bapro. 3a ga ce yoeanm
B TOBa, da pa3rjedamMe MOOTAEC/JITHO ABETEe ChbXKIACHUA-YIACTHHUINU B JUIIOHKIUATA:

e Vx(P(x)) He e BapHO, HOHEXkKE HE BCEKM MHOIOLI'bJIHUK MM YeTeH OPOH CTpAHM.
e Vx(Q(x)) me e BsipHO, mMOHEXKe HE BCEKW MHOTOBI'BIHUK HMa HedeTeH GPOoii cTpanu.

IITom aBeTe ¢bXKIEHNUS B JU3IOHKIWATA Ca JIbyKa, TU3OHKINATA € JThyKa. C aHAJOTHYHA ChoOpa-
JKeHUs Ce BHXKJA, Y€ TPEeTOTO TBbPJCHHE He € BAPHO, a YeTBbPTOTO € BapHo. CJie/loBaTe/IHO, B
HIKAKDBB CMUCDHJ YHUBEPCATHUAT KBAHTOP UMa, JUCTPUOYTUBHO CBOMCTBO CIHPSIMO KOHIOHKITUSITA,
a, eK3UCTEeHIUAJHUAT, CIPAMO JUIIOHKIAATA.
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5 3ajJadm oT mpeanKaTHaTa JIOTMKA

Bag. 29 Heka P(x) e npenukarsr X < 4 ¢ IOMedH peaJlHUTe YHCJIA. 33 BCAKO OT CJEIHHTE
CbXKJICHH, ONpeIeaeTe Taad € HCTUHA WK JIbXKa.

a) P(1) 6) P(4) B) P(100)

Bax. 30 Heka P(x,y) e mpeaugarsT “X e cTosmuna Ha Yy’ KbJIETO JOMEHHDBT Ha X ca IpajioBeTe,
a Ha y, A’bp2KaBUTC. 3a BCAKO OT CJICJJHUTE Cbh2KAeHuUA, olipeaesieTre daJjiu € HCTUHa UJIN JI'b2KA.

a) P(Aruna, 'vpriust)  6) P(Bapcenona, Ucnanusi) B) P(UxTuMan, Ap:keHTHHA)

Bana. 31 Heka P(x) e mpeaukarsT “X y4u IMOHE IeT 9Aca IHEBHO”, K'bIETO JOMEHHBT ¢a CTYIeH-
ture or @M. N3pazere Ha pasroBopen ObJrapcKu €3UK BCIKO OT CJACIHUTE TBbLPJICHUS:

a) VxP(x) ©6) Vx—P(x) B) IxP(x) 1) Ix—P(x)
a) —3xP(x) e) =VxP(x) k) —3Ix—P(x) 3) =Vx—P(x)

Nwma u TBBPAEHAS, KOUTO €A €KBUBAJEHTHH €HO HA JApyro? AKO 7a, KOU ca Te3u rpyIiu’!

Ban. 32 Heka P(x) e mpeaukarst “x nma kKotka”, Q(x) e mpeaukarsT “x mMa kyue” n R(x) e
OPEJUKATHT “X UMa Hamnaraj’, KbJAeTO JOMEHHDBT ce ¢bheTou oT )kureaure Ha Codus. l3pasere
BCAKO OT CJEIHATE TBbPICHUS KATO TBbLPACHHE OT IPEIUKATHATA JIOTUKA — U3IOJ3BARKHA MIpeIn-
karuure cumBosin P(x), Q(x) u R(x), KBaHTOpUTE U JIOTHYECKUTE CHIO3U.

1. Bcekn 9oBeK mMa KOTKa, Kyde W Iarara.i.

2. Huxkoit 9oBeK HAMa HUTO KOTKA, HUTO Kyde, HUTO IanaraJ.
3. Bceku 4oBek mma MmoHe eJIHO OT KOTKa, Kyde, rmamnaraJ.

4. Bcekun 4OBeK MMa TOYHO €JHO OT KOTKa, Kyde, rmamnaraJ.

5. Hsaxoit 4oBek uMa KOTKa M Kyde, HO HE U I1alaraJl.

6. Ilone nBaMa jJymu UMaT KOTKA W Kyde, HO He U TararaJ.

nsmaeane: .) moa3BaiiTe 3HAK BEHCTBO “=" WJIN HErOBOTO OTPUIIAHHU ) BCEKU
A% B (6 OJI3BaliTe 3HaKa 33 PaBeHCTBO “=" €roBOTO O anue “#£”. 3a Bce

JIBa eJleMeHTa OT JIOMelHa X U Y, HOTaluATa “X =Y~ O3Ha4aBa, 4e Te Ca eIWH U CHIIH eJeMeHT, a
“x #Y” o3ragaBa 00PATHOTO.

Permenne ua (6.):

IxFy ((x #y) A (P(x) AQ(x) A—R(x)) A (P(y) AQ(y) A—R(y))) O

Bax. 33 Omnpesenere KakBo e TBbpAeHneTo VXP(X)—ucTuHa wim abKa—KbIeTO JOMeHHbT ca,
peasnuTe unciaa, a P(x) e npegukarsr x > 10.
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San. 34 Oupezesere KakBo € TBbpaeHueTo IXP(X)—ucruHa wim JabKa—KbIeTo JOMEHHbT Ca,
peasnuTe uncaa, a P(x) e npeaukarsr x > 10.

Ban. 35 Oupesesere KakBo e TBbpAeHueTo IxP(Xx)—ucruna wim JabKa—KbJIeTo JOMeHHbT ca,
peaJnuTe 4ncaa, a P(x) e npeaukarsr x = x + 1.

Bang. 36  Onpegesere HCTHHHOCTTA HA BCAKO OT CJICIHATE TBBPIACHHUS, aKO JOMEHHBT Ce ¢CbCTOU
oT mejauTe yncaa, a P(x) e npeagukarsr x + 1 > 2x:

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

3ana. 37 Omupejenere HCTUHHOCTTA HA, BCIKO OT CJAeJHHTE TBbPAEHUS, AKO JOMEHHBT ce ChCTOH
OT IeJUTEe JUCa:

a)vnn+1> n) 6) In(2n = 3n) B) In(n =-—n)

r) In((n > 0) A (n = —n)) a) Vn((n>0) — (2=-3))
e)Vn(n>n+1 (2=-3)) x) Vn((n<0)®(n=0)®n>0))
3) Vn(n?+2>1) n) VynImn? +m > 1) it) Imvn(n? +m > 1)
K) Vnim(m > n) a) dmvn(m > n) M) dmvn(n > n)

a) Imvn((m>n) — Ir(r<r+1))

3ana. 38 B raszm 3amaua JOMEHHDT ce CbCTOU OT LEJUTE MMOJOXKHUTEIHH 4ucia. Pasrienaiire
TBbhpAeHneTo "M ce gesm Ha M. Ilpemmokere nedwHUINS HA JTEJMMOCT, HAMHCAHA IPE3 MPEIN-
Kar(u), KBaHTOp (M), U 3HATIUTE 33 PABEHCTBO (HEPABEHCTBO) U YMHOXKEHHUE.

VYnesmeane: Jedununusara ga Obae oT BUIA

‘v’mVn(m ce JeJqd Ha M TOoTaBa W CaMoO TOTaBa, KOTaTo .. )

Bax. 39 B rasu 3a7gada JOMEHHBT ce ¢CbCTOHM OT IEJIMTe Yncja, no-rojemu ot 1. Heka Q(m,n)
e MpeJuKATHT “M ce geu Ha N, 3a BCIKO YUCI0 Ka3BaMe, ue € npocmo, aKo ce JIeJIH eIUHCTBEHO
Ha cebe cu. [Ipeioxkere jjepuHums Ha MPOCTO YUCJI0, HAITUCAHA YPe3

e npeaukar(u),
e kBanTop(n),
e 3HAINTE 3a PABEHCTBO (HEPABEHCTBO) W APHTMETHIHHUTE ONEPAINH, U

e npepukara Q(m,mn).

Ban. 40 (*) B Tasum 3agaua JOMEHHBT ce CCTOM OT IEJNUTe YHCa, mo-roiemu or 1. Heka P(n)
e upejuKaTbT ‘M e upocto 4ucio’. /lobpe uzsecren axT €, de HPOCTUTE Yucia ca 0e3kpaitno

21



muoro. M3pasere TBbpAEHUETO, Ye MPOCTHUTE YHCIa Ca Oe3KpaifHO MHOIO, 4pe3 CpeJCTBaTa Ha
npeauKarHaTa Joruka. Msnoassaiite u upegukara P(m).

Ynsmeane: 3nonszsaiite paxTa, ge mMeUTe IUCIa €A MOJAPEJIECHU, TOECT 38 BCEKH JIBE PA3TUIHH
HeJIM 9UCJIa, TOYHO €IHOTO € MO-TOJISIMO OT JAPYroTo. B perennero MoxKeTe j1a U3M0/13BaTe 3HAKA,
14 >77'

Bax. 41  azena e nocaegosaresnnoct ot 20 men uncaa A[1], A[2], ..., A[20]T. U3pasere Besiko
oT CJIeAHUuTE TB%p,ZLeHI/IH I{pGS CpeﬂCTBaTa Ha Hpe,ZLI/IKaTHaTa ﬂOFI/IKa, M3T0J3BAKI 1 3HaIllxuTe 3a
paBeHCTBO (HEPABEHCTBO) U CpaBHEHUE:

1. Besiko 4uciio € HeoTpuiaTe iHoO.

2. Nma jBoiika ¢bCeJIHU YUCJIA, €JIHOTO OT KOUTO € JIBa II'bTU [O-T'0JISIMO OT JIPYI'OTO 110 abco-
JIIOTHA CTOMHOCT.

3. Hucnara ca 1m0Jpe/ieHH B CTPOTO HAPACTBAIIL MOPHAIbK.

4. Beuyku yucjia ca pa3jindaHiu.

Banx. 42 Heka P(x,y), Q(x,y) u R(x,y) ca mpeawgaTtn HaJ HIKaKbB JTOMeiH. Pasriemaiite
TBBLPICHIETO

vxJy ((P(x,y) A Q(x,y)) = R(x,y))

Harmumrere OTpUIlaHHETO Ha TOBa TBBLPJIAECHHE TaKa, Y€ 3HAKDbT 3a OTpHUIlaHHE Ja He Ce CPellla BJIABO
OT KBaHTOPHUTE.

3an. 43 Jledurumusara Ha 2paHULG HO Peasna GYHKUUA B MATEMATHIECKA aHAJIH3 € CJIeTHATA.

Hexka I e orBopen mHTEpBaJI, KOUTO chiabpka duciaoro a. Heka f e dpyukius, nedu-
HupaHa BbPXy [, Moxke O ¢ m3kIovenne Ha Touka a. Kassame, ue f nma rpanurma L,
KOoraTo X KJIOHH KbM (A, TOraBa M CaMO TOraBa, KOTraTO € BAPHO, 4

Ve > 038 >0Vx((0<|x—al<8) = (f(x) — LI <€)

Harmurmmere orpuiianneTo Ha TOBa TBbP/IEHHE Taka, Ue 3HAK'HT 3a OTPUIIAHKE A HE Ce CPela BJISTBO
OT KBAaHTOPHTE; TOECT, HCKa Ce Jia JlajieTe HeoOXOAUMO U JOCTAThIHO YCJIOBHUE 3a TOBa, L 1a He e
rpannma Ha f IpH gageHUTe TPeIlIOoCTaBKI.

3an. 44 3a BCIKO OT CJAEIHUTE TBHPAEHHS, HAMUIIETE HETOBOTO OTPUIAHUE TAaKa, U€ 3HAKBT
3a OTpHUIIAHUE Jla He € BAABO OT KBaHTopurTe. Heka HamucanuTe oT BaC OTPUIAHUSA CA KOJKOTO €
Bb3MOKHO MO-IPOCTH. JlomycHeTe, Ye TOMelHBT ca peaJHUuTe Yuca.

° Vx‘v’y((x >y) = (x—y < O))
o VxVy((x <y) — F(x <z<y))
o vxvy((xl =hyl) = ((y =x) & (y = —x))

JrB KOMITIOTPHUTE HAYKN TaKaBa IMOCJECI0OBATETHOCT CE€ HAPUYId MaACUG.
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