VIPAXKHEHUE 1 110 JIUCKPETHU CTPYKTYPU, UH®, IETEH CEMECTBHBP 2011-2012 T.

BBBEAEHUE B CbhbKAUTEJTHATA U IIPEJUKATHATA JIOTUKA

1 CwobxkanTesIHa JIOTUKA

Omnpenenenne 1. ChKICHUS €O PA3KA3BAMEAHYU USPEUEHUA, BCAKO OM KOUMO € UAU ucmuna “T7,
unu asotca “F7. Eaemenmapnu cootcdenus ca npocmu makusa uspevenud. Cscmasnu coorcienus ce
NOAYHABAI, O NPOCTNY CBAHCOCHUA UAU 0T IPY2U COCMAGHU COHCOCHUA UPE3 NOZUYECKUIME CBIO3U

“u” “‘man”, “mym ..., wiam ... 7, “ako ..., o ...”, “...TOraBa m camo Torapa, Korato ...~ u “ne”.

Jloeumvecku uspas om CBAHCOUMENHAMA NO2UKA € npocmo uau CsCimasHo cootcdenue. ]EBELJIIOELIJ,I/IHJr Ha
NA02UHECKU U3Pa3 o1 CBAHCOUMENHAMA N02UKA € e0HO GBIMONCHO npuceosAcaHe Ha cmotinocmume
T uau F na scuuru EAEMEHTAPHU CﬁOfC&@HUﬂ, ywacmeauwu 6 Heeo. Kot da e cacmasen uspas e

® TaBTOJIOI'UA, aKO cmodnocmma MY € T 3a 6caka 663MOAHCHA 6aN10aUUA,
® [IpOTHUBOpEYIHnEe, ako cmotirnocmma MY € F 3a scaxa 6s3mooicha 6aA100UUA,

® YCIOBHOCT, ako cmotinocmma my e T 3a none edna samoauus u F 3a none edna samoauust.

O

Ban. 1 Kou or ciaeanuTe u3pedeHns Ca CbK/IeHHS?
1. IlioBnus e rpaji B bbirapus.
2. Birapus e rpaj 8o Bapua.
3. 2+2=4.
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e

5. Kouko e gacbr?

6. /lokora mie ThpnuM Te3u Oe300pas3us!
7. 3amo cmgrare, e 7/ € HeYeTHO YUCIO0?
8. Tpwbraaiire!

9. (*) Tosa uspedenue e JabxKa.

3an. 2 Hekap, q, 1, sutcaciaegaure CbxK/ICHA:

tHa amrimiicku repMunbT decto e truth assignment, Ho ce noassa u valuation.
tHa amrumiicku cborBeTHHTEe TepMUHE ca tautology, contradiction u contingency.



p: Ille jgoBbpina nporpamara Ha Java npeiau o0siI.
g: CyrpunTa IIe CHOPTYBAM.

T: Ciiea00si/1 e CIIOPTYBaM.

s: /Inec Bpemero e xybaBo.

t: /lHec BjazKHOCTTA HA Bb3JLyXa € HUCKA.

Hamnurere joruvecku u3pas3u, CbOTBETCTBAIINNU Ca CJIeHATE U3pedenus. V3noa3saiite joruaeckure
coiosu =, V, @, A\ u —.

1. Hawma ga jiopbpiia nporpamvara Ha Java mpejan 00siI.

2. Ille nombpira nporpamara Ha Java u caeao0s1 e CIIOPTYBaM.

3. Jluec mie copryBaMm WId CYTPUHTA, WJIH CJIET00SI]I.

4. Jluec me cropryBaM CyTPUHTA WA CJAET00SI.

5. Ako mHec BpemeTo e Xy0aBo, cjie 10051 1e CIIOPTyBaM.

6. Heobxoaumo ycoBue, 3a Jia CIIOPTYBaM JHEC CJIejI00sd/1 €, BpeMeTo Jia e XybaBo.

7. JlocTarbaHo ycJoBUe, 33 Ja CIOPTYBaM JiHeC € (T.e., CyTPHHTA WK CJie00s1/1), BpeMeTo Jia
e xy06aBO U BJIAXKHOCTTA /1a € HUCKA.

Baxa. 3 Hamummere ¢bCTaBHO CbiK/IeHHe, €eKBUBAJEHTHO Ha CJIEJHOTO, HO 0e3 H3MO0JI3BaHe Ha
orpunanue “Axo ne mu onpasume 60donposoda, Hama 0a naaMA HaEMA.”

3an. 4 Hanumere tabjiiara Ha UCTUHHOCT HA BCEKU OT CJICJHHUTE JIOTMYECKU U3Pa3u, K'bJIeTO
P, U T O3HAYABAT eJIEMEHTAPHU CbXKJEHU (T.e., a JIOTHYECKH TPOMEHIUBH).

L =(pV—q)—p

2. (p—dq)—r

3. (pAlp—4a) —q

4. 4 (—pV—q)

5. ((p—=a)Alg—=1) = (p—7)
6. p—(q—7)

7. (p—=d)—(ad—p)

8. (pAq)—p

3an. 5 Hanumere tabymiara Ha HCTHHHOCT HA BCEKH OT CJIEIHHTE JIOTUYECKH U3pa3Hu, K'bIeTO
P, q U T O3HAYABAT €JEMEHTAPHU CbXKJEHUs (T.€., Ca JIOTHYECKH IPOMEHJINBH).



—_

2.
3.
4.
d.
6.

(pVd)—(pe&q)
(p®q)—(pVa)
(PVa@pAa)
(ped)@(p e a)
(perd)@(—p e )

(Pp®dq)— (p®—q)

3an. 6 B 3azaua 4, kou u3pas3u ca TaBTOJIOIMH, KOU Ca HPOTUBOPEYNS U KOU Ca YCJIOBHOCTHU?

Ban. 7 Heka p, q u v ca ¢bK/IeHUATA:

p: B paiiona ca 3abejig3aHl MEUKH.
g: Xo/eHero 1o mwbrekara e 0e301acHo.

r: MajauHuTe 0K0JIO I'bTeKara ca y3peJiu.

HaHI/IH_[eTe JIO'MYECKU U3pa3u, CbOTBETCTBAIU Ca CJICJHUTE U3PEeYCHUA. I/I3HOJ'[3BaI71Te JIOI'M4YECKUuTeE
cpiozn —, V, /\, = u .

1.

2.

MaJimHuTe 0KOJIO IMbTeKaTa ca y3pesu, HO B pailoHa He ca 3a0esIsd3aHd MEeYKH.

Meuku B paiiona He ca Ou/iu 3a0e/I1sI3aH1 U XOJIEHEeTO 110 II'bTeKaTa e 0e3011acHO, HO MaJIMHUTE
OKOJIO II'bTeKaTa He Ca y3PeJiu.

AKO MaJIMHHATE OKOJIO I'bTeKaTa Ca y3pesH, TO XOJeHeTO IO IrbTekara Oe 6e30MacHO ako u
caMoO aKoO B paiioHa He ca 3abe/sg3aHu MEYKH.

He e Ge3onacho jia ce xo/u 110 IrbrekarTa, HO B pailoHa He ca 3abesisi3aHu MEYKH U MaJIMHUTE
OKOJIO IIbTEKATA Ca Y3PeJIu.

3a 71a MOzKe XOJIEHEeTO IO IIbTeKaTa JIa € CUI'YPHO, He0OXOJIMMO € MAJMHUTE OKOJIO II'bTeKaTa,
Jla He ca y3pe/id U B paiioHa ja He ca 3abess3aHi MEYKH.

XoJjieHeTo 110 Irbrekarta He e 6e3011acHO aKo M caMO aKO B paifoHa ca Ou/in 3a0e/isi3aHu MEeUKH
U MaJIMHUTE OKOJIO I'bTeKaTa, Ca y3PeJiu.

3am. 8 3a BCAKO OT CJIeIHUTE U3PEUYeHHUs, IPEeIIOKeTe eKBUBAJIEHTHO ChKIeHne OT Buaa “Axo
., mo ...”7. llpeaoxKenure cbKJACHUS MOXKe Jia ca IOBedYe OT €/IHO — B TaK'bB CJIydail, TAXHATA
KOHIOHKIIUS JIa € eKBUBaJIEHTHA Ha CbOTBETHOTO U3PEYEHUE.

1.

2.

Tpabsa na uamuenr Kojata Ha ieda, 3a Ja MOy YUl TOBUIICHUETO.
Korato 3amyxa 0KeH BATDHP, CHEI'BT €€ TOIIH.

3a Ja BaKu rapaHiusTa, JOCTATHIHO € MPOAYKTHT Ja € 3aKyIeH HPEIH MO-MAJIKO OT JIBE
TOJINHA.



4. VlBan OuBa 3a/laBsH BUHAI'M, KOI'aTO IIPEIUCBa.

5. Ille mmare J10CT'BII JIO I'bJIHATA Bepcus Ha yed caiiTa caMo TOraBa, KOraTo IJIATUTE TAKCATA.
6. llle mmaTe mocTBI 70 IbJIHATA Bepcusd Ha yeb caiiTa Toraba, KOraTo ILIATUTE TAKCATA.

7. 3a ja re nzbepar Ha Ta3M JUIbAKHOCT, TPgAOBA /la MO3HABAII IPABUJIHUTE XOPA.

8. Ha MapI/IH BUHal'd 1 CTaBa JIOIIO B KOJIa U HUKOI'a, U3B'bH KOJIA.

Ban. 9 lokaxere, 1e

p—=(g—=1)—=(p—=a)—(p—1)

€ TaBTOJIOI'UA.

3ax. 10  Axko Jjiormyeckara HPpOMEHJIMBA ( UMa CTOHHOCT T, ompejieiere BCUYKA BaJIIOAIMH HA,
JIOTUYECKUTEe IIPOMEHJINBUA P, T U S, 38 KOUTO U3PA3bT

(a—= ((FpVT)A=s)) A(=s = (=T Aq))

nMma croifnocr T.

3an. 11 B goma ma cemeiicrBo M. uma derupu gemna. EaHO 0T T9X € U3s710 TOpTaTa, IPUrOTBeHA
or rocroxka M. Ilpu “pasuur” ma agemara, Te jgaBaT cjeJHHTe OTTOBOPHU Ha BbIpoca “Kot ussade
mopmama ?”:

Anbena: Bragumup uzsjie Toprarta.
Bopuc: He cbm as!
Bnagumup: [eprana nsgamge Toprata.

I'eprana: Bragumup m3abra, Ka3BailKu, de a3 W3410X TOpTaTa.

Koii € BUHOBHUKBT, aKO € U3BECTHO, Y€ € CaMO e€JUH (MM €JHA), W 4e TOYHO €JHO JIeTe Ka3Ba
ucrunara’

Ban. 12 Jlokazkere win omposepraiite, de:
1. mMmuKanugaTa € aconuaTuBHA.
2. M3KJIOYBAIIOTO UAU € aCONUATUBHO.
3. UMILTUKAIUATA € JIUCTPUOYTUBHA CIPIMO KOHIOHKITUSITA.
4. UMILTUKAIUATA € JUCTPUOYTUBHA CIPIMO JUBIOHKITHATA.
D. UMILIMKAIUATA € JIMCTPUOYTUBHA CHPAMO U3KJIIOUYBAIIOTO UAU.

6. KOHIOHKIUSATA € JIMCTPUOYTUBHA CHPIAMO MUMILIUKAIUATA.



7. JUBIOHKIMATA € JUCTPUOYTUBHA CIIPAMO UMILIUKAIUATA.

8. M3KJII0YBAIIOTO UAYU € JIMCTPUOYTUBHO CHPIMO UMILIMKAIUITA.

Ban. 13 ller nymu—Anbena, Bopuc, Baaguvup, leprana u uMurbp—uMar J0CTBI 10 HAKA-
kbB 4arT pyM (chat room). Mozxkere jin KazKere KOu OT TAX “9ararT’ B MOMEHTA, AKO € U3BECTHO,
ye:

1. Bopuc wiu Bragnvup (Moxke u 1BaMaTa) IaTsT Cera.

2. W leprana, win JlumMursbp (HO HE U JBAMATA) YaTAT CEra.

3. Ako Anbena garu, To u 'eprana garu.

4. Wam Buaguvup u JluMutbp gardr u jiBamara, Wil HUTO €JIUH OT TIX He YaTHu.

5. Ako Bopuc garu, o Anbena nu Bragumup garar.

2 ExBuBaJIEGHTHOCT Ha U3Pa3”W OT Cb2KJAUTETHATA JOTUKA

Onpenesnienue 2. 3a scexu dse cooicdenus P U ( kazeame, 4e co €KBHBAJEHTHH, ak0 P < ( €
maemonoz2us. Tozu paxm zanuceame ¢ “p = q”. U

Sabeneocra: Horanmusara “=" He e JIOTMYECKH CbIO3, CJI€I0BATEIHO “p = (” He e CbhbCTaBeH
JIOTHYECKHU U3Pa3, a MPOCTO n3pas3saBa (pakTa, e JBe CbZKIEHHs Ca eKBHBAJEHTHH.

Teopema 1. Hexa p, q u T ca npoudsosru cootcdenus. Carednume ex8usaseHMHOCY Ca 68 CUAA:

cBoiicrBa Ha koucrauture: p/ \ANT=p, pVF=p, pVTI=T, pAF=F
cBoiicTBa Ha orpunauumero: p A—-p=F, pV-p=T.

UAEeMIIOTeHTHOCT: PV P =p, pAp=rp.

3aKOH 3a ABOIIHOTO oTpuuaHue: —(—p) = p.

komytaruBHocT: pVq=qVp, p/Aq=qAp.

aconuatuBHocT: (PpV q)Vr=pV (qVr), [(PAGATr=pA(qAT).
auctpubyrusaoct: pV (qAT) = (pVr)A(pVr), pA(QVr)=(pAr)V(pAr).
3akonu Ha e Mopran: ~(pVq)=—pA—q, —(pAq)=—pV—q.
norabmane: pV (pAq)=p, pA(pVq) =p. O

3an. 14 Jlokaxkere Teopema 1 upe3 TaOJIuUHES METO/I.

3an. 15 Jlokaxkere 3aKOHa 3a MOIVIBITAHETO, U3IMOI3BAMKN CBOMCTBATAa HA KOHCTAHTUTE WU 3a-
KOHHTE 32 JUCTPUOYTHBHOCTTA.



Permenune: B ra3u 3ajaua ce ucka JOKa3aTe/ICTBOTO JIa C€ U3BbPIINN YPe3 eKBUBAJIEHTH HPEodpa-
3yBaHus, a He upe3 tadbjuunus Mmeron. Llle mokaxkewm, we p V (p A q) = p.

pVI(pAq)

= (C¢bhIVIACHO CB-BaTa HA KOHCTAHTHUTE)
(PAT)IV(pAq)= (cbruacHo aucrpubyTHBH. HA KOHIOHK. CHPSIMO JIM3IOHK. )

PA(TVq)= (cbraacHo cB-BaTa HA KOHCTAHTHUTE)

pAT= (cbliacHo ¢B-BaTa Ha KOHCTAHTUTE)

)
O

Teopema 2. Heka p, q u T ca npouseosnu coocoenus. Caednume ekeusareHmHoCmu ¢t 6 CUAG:

p—=d=—pVdq, p—dq=—q— P,

pVa=—p—4qd, pAg=—(p— —q),

P—=ad) AP —=1)=p—(qAT),

P—=1IA(gq—=1)=(PVag =T,

P—a)Vp—=1)=p—(qVr),

(p—=7r)V(g—or)=(pAq)—r. O

3an. 16 /lokaxere Teopema 2 4Upe3 eKBUBAJEHTHH IMIpeoOpa3yBaHUsd, U3IOI3BAIIKH HArOTOBO
dakra, ve p — q = —p V q, u Teopewma 1.

3ana. 17 Jlokaxere, 4e CjeJHUTE ChCTABHU ChyK/IEHUs Ca TaBTOJIOIMHU, U3OJI3BAKK TabJIMIHUA
METOJ;:

L. (pAg)—p,
2.p—(pVa),

3. 7p—(p—4),

4. (pAq) = (p—q),
5. =(p = q) = p,

6. ~(p — q) — —q,

10.

3ana. 18 Pemrere 3aja4a 17 He upe3 Tab/uim Ha UCTHHHOCT, a Ype3 eKBUBAJEHTHHU IIPeodpasy-
BaHus. Teopema 2 MOKe J1a Ce IMOJI3Ba HArOTOBO.



Pemtenne: Ille nokazxem (10.).

(PVaAlp—=1)A(gq—T)) = 1T=(cbruacuo Teopema 2)
(p\/q p—)r)/\(q—>r))\/r5 (3-um Ha [Ie Mopran)

—“pVgV=(p—=1r)V=(q—=1)Vr= (cbrracao Teopema 2)

PVAV=(pVr)V=o(—qVr)Vr= (3-uu na /le Mopran)

PVAVPA-TIV((@A—-T)Vr= (aucrpubyruBH. Ha KOHIOHK. CIIPSIMO JU3IOHK. )

PVAV(pVAA-T)Vr=

PVa VIV ((pVaA-r)= |

PVaqV—-(—1V ((p\/q)/\ﬁr)) = (3-u#u na /e Mopran)

(PVaA-T)V((pVg A-T)= (rbii KaT0 AV A =T)

]

]

]

KOMYTaTHBHOCT)

]

JIBOITHO OTpUILAHUE)

]

]

—

Onpenenenne 3. Hexa p u q ca coocdenun. Hexa A osnavwasa umnaiukayuama p — q. Tozasa
cootclenuemo —q — TP ce HapPUuYa KOHTPAIO3UTUBHOTO ChrKIEHHE Ha A. 0

Sabenescra: Chrinacuo TeopeMma 2, Bedka UMILIHKAIUS € €eKBUBAJICHTHA HA KOHTPAIO3UTUBHOTO
CU CbIKJIEHUE.

3 MW3Boa B chbXKAUTEJTHATA JIOTHUKA

Onpenenienune 4. Heka p u q ca npoussosnu coocdernud. Kaseame, we ( ciieBa JOTHIECKHA OT
P, ako p — d e masmonozus. Paxmsm, ue q caedsa so2uvecku om p, beaestcum maka: “p = q”.
O

Omnpenenenne 5. 380/ 6 coorcdumesnama n02uka e nocaedo8amesHocm om CoHcoenus P1, P2,

.., Pr, q 3a Haxoe 1 > 1. Ceocdenuama pi1, P2, ..., Pn €O UPELIOCTABKH, @ ( € ciejcrsue!.
H3se0dsm e BajujieH, ako cAedcmeuemo e 8apHo mMoz2a6a U Camo mo2a6a, K02amo 6Cudky npednoc-
MABKYU €4 GEPHU.

Sabeneocra: CioMeHATHAT U3BOJI € BAJIUIEH TOraBa U CaMO TOTaBa, KOraTo

(P1AP2/A...APn) Fq

AKoO 1oOHE ejHa IpeIIocTaBKa Pi € JabxkKa, 10 P1Ap2/\. . .Apy € rbxka u Torasa (p1/Ap2/\. .. Apn) b
g € UCTHHA, HE3aBUCUMO OT HCTHHHOCTTA Ha (.

Ban. 19 Heka p, q u T ca ciegaure e1eMeHTAPHU ChyKIeHUI:

p: VBan yum.
q: VBan urpae renuc.

r: UBan B3ema Osiectsinio usnura 110 Juckpernu Crpykrypu.
Hexka p1, p2 u p3 ca CbKICHUATA-IPEIIOCTABKU:

P1: Ako VBan yum, 1O TOil me B3eme Ostectano n3nuta mo Jluckperan CTpyKTypHn.

THa aHrIniicKH ChOTBETHHTE TEPMHUHE Ca premises i conclusion.
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p2: Axko UBan He urpae tenuc, Toii e yuu.

p3: UBan me e B3es Osectsimo usnura 1o Juckperan Crpykrypu.

Jlokazkere, 4e IlBaH e urpaJr TeHHC.
Pemtenne: /la namuirem pq, P2 U P3 Taka:

Pi:p—7T
P22 7 — P
p3: 7T
Hamrara mes e ja jiokaxem, de

(p—=T)A(—gq—=p)A(-T) g

[Ile pokaxem, ue (p1 Ap2/Ap3) — q e rasrosorus. [le usnonssame TabjuaHUsT METOL.

[p—=r]—a—=p|[ ] ((p=1)A(~g=p)A—-1) = q|

—| | | T H| | ™| Tj|a

T
F
_I_
F
_I_
F
_I_
F
_I_

|| = | =] = =~

M| | | ™| 4| T -
| e [ R | R

|| = =] | = |

—| || | T M| |||

3ana. 20 /loxkazkere BaJUIHOCTTA Ha CJIEIHUS U3BO/I.

AKo BIaKbT 3aKbCHee W HsIMa TaKCHTa Ha rapara, Mapus Ie 3aKbCHee 3a Cpenara.
Mapus He e 3aK’bCHsIA 3a cpemaTta. Biakbr e 3akbenst. CregoBaTeiHo, Ha raparta e
AMAJIO TaKCUTA.

Pemenmne: Heka p, q u T ca cjie/iHUTe eJIeMEHTAPHU C'bKJICHUSI:

p: Bulakbr 3aKkbeHsBA.
q: Ha rapara nsama Takcura.

T: Mapus 3akbcHsiBa 3a cpeliara.

Tpsabsa ja mokazkeMm, e (((p Aq)—T1)A—-T /\p) F —q. ToBa 3maun 1a nokazkeMm, 4e
((pAq)—=T1)A—TAp) — —q
e taprosorud. /la pasriemname uspasa

(PAQG) = T)A—TADP



U JIa IO OLIPOCTUM 4Ype3 €KBUBAJIEHTHU 11Peodbpa3yBaHus:

(PAq) = 7T)A—TAp= (cbriacuo dakra, ve a - b =—aVb)
(~(pAq)VT)A=rAp= (acorumaruBHOCT)
(PAq)VT)A ﬁr) Ap= (aucTpubyruBHOCT)

((=
((_‘ PAQA-T)V (T A ﬁr)) APp = (cBoiicTBa HA OTPUIAHKETO)
((

—“(pAg)A—T)V F) Ap = (cBoiicTBa HA KOHCTAHTHUTE)
(m(pAg)A=T)Ap = (KOMYyTATHBHOCT, ACONUATHBHOCT)
(P Aq)Ap)A\N—r= (3akonu na e Mopranu)

(FpV—=q) Ap)A—=r= (aucTpubyTUBHOCT, KOMYTATHBHOCT )
(—pAp)V (pA—q))A—r = (cBoiicTBa HA OTPUIAHUETO)
(FV(pA—q)) A—r = (cBoiicTBa Ha KOHCTAHTHUTE)
pA—qAT

OTTYK penienueTo MoOzKe Jda IIPpOABbJIZKH B /IBa BapUaHTa.

Bapuanr A: Moxke 1a ce nokazke ¢ tadbsuia, 4e (p /A—q /A1) — —q e TaBToJorus:

—| | ™| T | H| M| N||a

[P A—gAT [ (pA—gAT) = —q|

=TT =
o e e e e e [ e

M| | M

—A| ||| T ™ M| ||

BapuanT B: Beue cme nokazasiu, e
(pAq) 2T )ATApP=pA—qAT

Ho pA—q/\r e ucruna ToraBa u camo ToraBa, KOraro BCEKH OT TPUTE CbKJICHUS B Ta3U KOHIOHKIIUSI
ca MCTUHA, KOETO BKJIOYBA U (. 0

ITpaBuna 3a u3Bom: OOmoONpUeTH Ca CJACJIHUTE MPABHUJIA 3a U3BOJ B ChXKAWTeAHATA Joruka. C
TSIXHA [TOMOIIL IIPABEHETO Ha U3BOJHU CE OIPOCTHABA 3HAYMTEIHO — ChIIO KAKTO B IIPEJHATA 3a1a4a
€ MHOTO II0-JTIECHO OT IPEIIOCTABKUTE

P
—-q
.

Jla U3BeJIeM —( BeJHara, HaMecTO Jia CTpouM Tabiunara Ha uctuHHocT Ha (p A—q /A1) — —q. U
TaKa, BbIPOCHUTE IIPABUJIA Ca:



ITpaBusio modus ponens: p/\ (p — q)F q

IIpaBusio modus tolens: —q A\ (p — q)F —p

IIpaBuiio xunorernyen cujporudbm: (p — q)/A\(q— 1)k (p — 1)

I[TpaBuI0 AU3IOHKTUBEH CHUJIOTU3bM: ((p Vq) A ﬁp) Fq

IIpaBuio 3a konouKouaTa p A qFpAqf

ITpaBumo 3a onpoctgaBane: p/Aqkp

IIpaBusio 3a moKa3aTeJCTBO Ype3 CJIydam: ((p —T1)A\(q— r)) H ((p Vq)— r)
IIpaBujio 3a KOHCTPYKTHBHATA AJIEMA: ((p = gINA(r—=s)A\(pV r)) F(qVs)
IIpasmio 3a gecrpykrupHaTa murema: ((p— q) A (r— s)A(=qV —s)) - (—pV )

IIpaBusio 3a pe3oJonusaTa: ((p Va)A(—pV r)) F(gVr)

3an. 21  /lokakere BCIKO OT M30pOEHUTE IEBET IpaBHJa 33 H3BOJ, U3MOJI3aidKH TaOJIMIHU
METO/I.

Penienne: Ille nokaxkeM IpaBUIOTO 32 PE3OJIIONHITA.

[pVa|pVr|(pVAAFPVT) [ aVr ] (pVAA(PVT) = (qVT) |

—| | ™| M| | H| M| Tj|a

T
F
T
F
T
F
_I_
F
_I_

) B B ) B e | B 1
B I e [ [ ey
ol | I e e [ iy
) | i i e | B 1

—| | =] =| =] | 7| 7

—| === 7| 7| 7| |s

O
3abenesicrka: Or nocjaeanara Tabiuna acHo ce Bukaa, 1e¢ (pV q) A (—p V r) He e jornyecku
exBuBasienTHO Ha ( V T. Taka ue koraro 3amecrsame uspas or suga (pV q) A (—p V 1) ¢ uspas
or Buja  V T ¢bIVIACHO IPABUJIOTO 33 PE30JIIOIUATA, TOBA HE € 3aMeCTBaHe Ha €JIMH JTOIMIeCKH
u3pas ¢ JIpyr, eKBUBAJEHTEH Ha HEro U3pas, a € CTbIKA KbM HIKAKbLB JTOIMIECKH H3BOJI.

3ana. 22 /lokakere BaJuHOCTTA HA CJIE/IHUSI U3BO/I.

Taszu cyTpun He Oelre CTLHIEBO U JTHEC € MO-CTYAEHO OT Buepa. AKO OTHIEM J1a ILTyBa-
Me, TO Ta3H CYTPHH € OIJIO CIbHIeBO. AKO He OTHAEM Ja ILTyBaMe, TO Ie e Pa3XOIIM
B IJTAHMHATA. AKO ce pa3XouM B IJIAHWHATA, TO Ie ce IpuOepeM IIpeu Bedeps.

OT Te3u mpeanocTaBKu cjejaBa, de Ime ce mpubepeM Mpein Bedeps.

THanucano Taka, mpaBHIoTo M3rVIexK 12 6e3cMucieHo. MaesaTa e, 4e ako He3aBUCUMO U3BEJIeM OT ¢HH U CbIIHN
MPEIIIOCTaBKY U P, U (|, AMaMe MIPABO /14 TBbPAUM, 9€ KOHIOHKIUATA P /\ € UCTUHA ¥ MOXKEM JIa S W3IT0JI3BaME.
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Pemenmne: Heka p, q, 1, s u t ca ciejgnure chxKaeHUs:
e p: Tasu cyTpuH e CIrbHYEBO.
e (: /lnec e no-cTyIeHO OT BY€Epa.
o 1: [Ile oruiem jia mryBame.
e s: Ille orujem Ha pa3xo/Ka B ILJIAHUHATA.
e t: [Ile ce npubepem npeu Bedeps.
TpsibBa 1a jloKakeM, e u3BObT
(PADAT=PIA(T—=s)A(s—= 1)) Ft
e BasmaeH. ETo kak craBa ToBa.
1. -p A q  (umpeamocraBka)
2. =p (ot (1.) u mpPaBWJIOTO 3a OMPOCTSABAHE)
3. = p (mpeamocraBka)
4. —r (ot (2.) u (3.) ¢ modus tolens)
5. =r —'s  (mpejamocraBka)
s (or (4.) u (5.) ¢ modus ponens)

s —t (mpeamocraBka)

S

t (or (6.) u (7.) ¢ modus ponens)

3ana. 23 /loxkarkere BaJUIHOCTTA Ha CJIEIHUS U3BO/I.

KO MU IIPATUII MM HAIUIIIA IporpaMara HaBpeMe. AKO He MU IIPATHUII KM
Ako a eiin, me Ha a mporpamMara HaBpeMe. AKO He a eii,
IIe CH JierHa paHo. AKO CH JierHa paHo, e ce ChOy/Is CBexK.

Ot Te3u UpeIIocTaBKy CJIE/BA, Y€ aKO He HAIIMIIA [pOorpaMaTa HaBpeMe, I1e ce CbOy/is
CBEXK.

Pemtenne: Heka p, q, T 1 S ca cjleHUTe CbXKJICHUI:
e p: Tu Mu nparu uMmeiin.
e (: llle mamuma mporpamara HaBpeMe.
e 1: Ille cu jerna paHo.
e s: [lle ce cbOyIs cBEXK.
TpsabBa jga joKkazKeM, e U3BOIbT
(p—= @A =P = D) Alr—5)) - (~q = s)

e BasuaeH. ETo 10Ka3aTecTBOTO:
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1. p—q (upemnocraBka)
2. °q = —p (kourpanosurusuo Ha (1.))
3. 7p — v (upexanocraBka)
4, =~q = r (xumorermuen cmioruznM or (2.) u (3.))
5. r —'s  (mpeamocraBka)
6. ~q — s (xumorermduen cumorusbMm or (4.) u (5.))
3ana. 23 /loxkazkere BaJUIHOCTTA Ha CJIEIHUS U3BO/I.
((PAGVT)IA(r—3s))F (pVs)
Pemenne:
1. (p/Aq)Vr (upeanocraBka)
2. (pVrIA(qVr) (amcrpubyrusnocr u (1.))
3. pVr (mpaBuioro 3a ompoctsiBane u (2.).)
4. v —'s  (mpeamocraBka)
5. 7rV's (ot dakra, ve a - b=—aVbu (4.).)
6. pVs (pesomonus sbpxy (3.) u (5.))
3an. 24 Bagamnen g e u3BoabnT

AKo permuin Begka 3aada B yueOHuKa, mme Hayunm Jluckperna Maremaruka. Tu cu
nayuusi Juckperna Maremaruka. CiieoBaresiHo, TH CH PEImnI BCIKA 3a/a49a B y4ae0-

HHKa.

Pemtenne: He, 3amoro

He e BajujeH u3Boju. CaMu JIoKaxKere, qe ((p = q) A q) — P HE e TaBTOJIOI'U.

3a.

(p—=a)Aq)tp

25 BaJsmien i e u3BobT

AKo permuin Begka 3ajada B yueOHuKa, e Hayunm Jluckperna Maremaruka. Tu me
CU pemm BCsKa 3ajada B ydyeOnumka. CjregoBaresiHO, TH He cu Haydms JluckperHa

Maremaruka.
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3ax. 26 /lokaxkere, ye U3BOIBT C IPEAITOCTABKI

(PpAt)— (rVs)
qg— (WAt
u—p

-S

1 CJAeJCTBHE ( — T € BaJII/IeH.

Bam. 27 Pasraenaiite ciaennara 3amada, s3eta or [Ros07, Problem 35, pp. 74"

Ako Cynepmen e criocoben u kejiae Jla NpeoTBpaTu 3/10T0, Toi 6u 10 Hampasui. AKo
CynepmeHn e HecrmocobeH ja MpeJOTBPAaTU 3JI0TO, TOi e Oe3CHJIeH; aKo He Kejlae J1a
IpeIOTBPATH 370T0, TOi e 3bj. CymepMen He mpeaoTBparsBa 3710T0. Ako Cymepmer
C'bINECTBYBA, TOil He e HUTO Oe3cusieH, HUTO 3bj. CrenoBareino, CynepMeH He CbIec-
TBYBa.

Omupeesiere gaad U3BOIABLT € BAJIU/ICH.

Pemenmne: I13Bob1 e Basimien. Heka p, q, 7, s, t u U ca ciegnure ejieMeHTaPpHU CbK/IECHUS:

p:
q:
T3
s:

t:

Cymepmen e criocobeH Jia IpeoTBPaTH 3J10TO.

CynepMmen »kejiae j1a npeaoTBpaTu 3J10T0.

Cynepmen e Ge3cuseH.

CynepmeH e 3bJI.

CynepMeH 1peaoTBpaTsaBa 3J10TO.

u: CymepMmeH CbHITECTBYBA.

[Ile jpokazkem, 4e

7.
8.

(pAg) = YA (=p = s)A(~g = s) A=t A(u— (-TA=s))) F—u

. (pAq)—t (upeanocraska)

—t  (mpeamocraska)

—(p A q) (modus tolens Bbpxy (1.) u (2))

. 7pV —q (3akouu na De Morgan Bupxy (3.))
. 7P — 71 (HpearocTaBka)

. —q — s (mpeamocraBka)

(—p = 1)A(~q —'s) (upaBmio 3a xomoukuusta Bbpxy (5.) u (6))

(—p =2 1)A (g —=s)A(—pV —q) (mpasuio 3a KoH. Bbpxy (4.) u (7), aconuaTuBHOCT)

"Rosen Ha cBoii pes # e B3en or [KM64).
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9. Vs (koHcrpykTHBHA JusiemMa BbpXy (8.))
10. =(—=(rVs)) (aBoitro orpunanue Bbpxy (9.))
11. =(—=rA—s)) (3axonu ma De Morgan sbpxy (10.))
12. u— (=r A—=s) (mpeamocraBka)

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

3an. 28 Jlokaxkere, Ye U3BOBT C MPEIIOCTABKH P1, P2, ..., Pn U CJACJICTBAE  — T € BaJHJICH,
aKO U3BOJBLT C IIPEJIIIOCTABKU P1, P2, - .-, Pn, U CJIEJICTBUE T € BaJH/IEH.

4 BwbBeaeHune B npeanKaTHATa JOTUIKA

Onpenesnienne 6. EjHoMecTeH IpeukaT e caorcdenue, 6 KOEmo uma “npazno mMacmo’, 6 Koemo
NPA3HO MACMO CE CAG2A 00K 0M HAKAKEA NPEISaPUmMesHo 3adadena 0baacm, HapeweHa TOMeRH.
3a ecexu obexkm om domelina, NPeduKamasm € UAY UCTNUHG, UAU NBIHCA. U

Karo npumep, HeKa JOMEHHDBT €€ ChCTOU OT ILIOJ0BETE
si0'bJiKa, DaHaH, IOPTOKAJI, ABOKA/10, SI0/1a,

Heka siObiikaTa u aBOKaJIOTO ca 3ejieHu, DAHAHBT € K'bJIT, HOPTOKAJIbT € OPAaHKeB, a sArojara e
gepBena. /la pasriejame CbxKjeHUsITA;

1. d6biakara e gepBena.
2. Bananbr e yepBeH.

3. IlopTrokaabT e depBeH.
4. ABOKaJ0TO € 4epBEHO.
5. fromara e gepBena.

CbriacHo JOIMYCKaHUATA, bPBUTE YeTHPH CHXKJICHUS Ca JTbKa, a IMOCJIEeJHOTO € UCTUHA.
Cera 1a cu mpeicraBuM, 4e OT BCAKO OT Te3U ChKJICHUd CMe MaxHAaJIU UMeTO Ha IJIOJA U CMe
)
ro 3amenusu ¢ muororouume “...”. I B nerre cnyqausfr 1oJIy yaBame

. € YepBeH. (1)

ToBa e erHOMECTEH IPEIUKAT, YUITO TOMEIH ca meTTe n30poenu mwioaa. IlpasnoTo MsacTo, 3a KoeTo
ce ropopu B Oupenesenue 6, e MEOroTouneTo. Ha MICTOTO HA MHOTOTOYHETO MOZKEM JIa CaraMe
uMe Ha IJIOJ, U 3a BCAKO MMe Ha ILTOJ, TBbP/AEHUETO € VI HCTHHA, WJIH JIbKA.

Hamecro ja ciarame TOYKM WM 1OJ4ePTaBKa HA HPA3HOTO MCTO B C'bXKJIEHUETO, YJI00HO €
Jla M3I0JI3BaMe [IPOMEHJIBaA, MpuMepHo X. ToraBa npeaukarsr craBa “Xx e depseH(a)”, KbIero X
B3eMa CTOMHOCTH OT yKasaHara obsacr. Jla Genexxkum to3u mpemukar ¢ “P(x)”. Ilpu Texymure
JIOTYCKAaHUS,

TPonbT Ha jymara HaMa 3HAUEHHe, TAKA 4e “...e uepBen” ce CYMTa 33 CHIIOTO KaTo “...e uepBeHa’.
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e P(aroma) =T,
e P(abbika) = F, P(6anan) = F, P(noprokan) = F, P(aBokano) = F.

[Togueprasame, ue npeaukarsbr P(x) cam mo cebe cu He € HUTO MCTHHA, HUTO JbxKa. Vlcruna
UJIN JTbZKa Ce MOJIydaBa caMo CJIeJ] 3aMecTBaHe Ha X ¢ HAKOil 006ekT oT obsactta. OcobeH mHTepec
IpeJCTABIABAT /IBa CIydas IIPU TAKOBA 3aMeCTBAaHE:

e KOraro MMa IOHE eauH OOEKT, 3a KOWTO IpeaukarTbr e ucruna. Losa Oesexxkum ¢ IxP(x).
e KOraro 3a BCEKH ODEKT MpeIuKarbT e ucruHa. Topa Oemexkum ¢ VxP(x).

Cumpostnre “3” n “V” ce HapU4aT K6AHMOPU. I € eK3UCNEHUUAAHUAM KEAHMOP, a ¥V € YHUBEPCa-
HuAm Kearwmop. Ako obekture 0T 0OJIACTTA Ca KpaeH OPOil, j1a pedeMm aq, Ay, ..., Qn, TO

e IxP(x) mma cvucna na P(a;) V P(az) V...V P(a,), a
e VxP(x) uma cvucna na P(aj) AP(ay) A...AP(an).

Tosa moctpupa daxra, e eK3UCTEeHIUIHUAT KBAHTOP € CBbp3aH ¢ JU3IOHKIHUATA, & YHUBEPCaI-
HUAT, C KOHIOHKIIUSTA.

[Ile marocTpupame moa3aTa OT U3MOA3BAHETO HA IpeJIUKATH ¢ KBaHTOpHU. /la pasriename ciaeanns
TpUBUAJIEH U3BOJI:

Bcesika puba xuBee BbB Bojara. [I'bcrbpBara e puba. CiejoBareino, bCrbpBaTa K-
Bee BbB BOJIATA.

Ot Hali-001u cboOparkeHus e siCHO, 1€ U3BOIbT € BajuieH. Ho ako ce onutame j1a hopmaiusmpame
HEIATA ChC ChK/IUTETHA JOTUKa (KaTO B IPETHUTE CEKIHN), HIMa KaK JIa MOKAasKeM BaJUTHOCTTA
Ha u3Boja. Heka 3aMecTuM bpBOTO M3pEYEHHe ¢ P, BIOPOTO, ¢ (, © TPETOTO, € T. 3a Ja HOKaKeM,
4e U3BOABT € BAJIUIEH, TPpsaOBa 1a moKaxkeM p /\  F T, Koero He e BaJMjeH 3BO/. Bajumanocrra
Ha M3BOJIA Ce BHZKJIA, KOraTO Ce BIJIeJlaMe B CTPYKTypaTa Ha M3PEUeHHUsITa, & He TH pa3T/IerkIaMe
IIPOCTO KATO eJeMeHTapHU CbXKIeHHd 0e3 CTpyKTypa. IIbpBoTO m3pedeHne Ka3Ba, Ue 3a BCAKO
Hero (0T HAKAKBA 00JIACT, IPUMEPHO YKUBOTHH ), KO TOBA HEIIO € puba, TO TO KUBee BbB BOJIATA.
Hexka P(x) e upeaukarsr “x e puba’, a Q(x) e upeaukarsr “x xusee BbB Bojgara’. ToraBa mbpBoTO
u3pedeHue ce GopMaIu3nupa Taka:

Vx(P(x) — Q(x))
Hexka t o3mauasa nberbpsa. Broporo uspeuenue e P(t). Karo g0, u3soansr e

Vx(P(x) — Q(x))

[Ipu To3m 3amuc Ha JOTUIECKH U3BOJ, MIPEIIOCTABKATE Ce 3alUCBAT eIHa HaJl Apyra, CJIeJIBAHU OT
4 7

XOPU3OHTAJHA YepTra, HoJ KodaTo e ciepcrsuero. [Ipex cieacrBuero ce ciara 3Hakbr ) KOWTO
ce dere, “cjie/[0BATE/IHO .

Koraro e u3no/3Ban KBAHTOP BbPXY HSKAKBa IHPOMEH/INBA, Ka3BaMe, de Td e cespaata. [Ipumep-
Ho, B u3pa3a “VxP(x)”, npomennuBara X e cpbp3aHa. AKO JajeHa IPOMEHJIMBA HE € CBbp3aHa,

15



Ka3BaMe, de Ts e c600600Ha. KakTo Kazaxme Bede, u3pas3u OT IMPeauKaTHaTa JOTHKa ChC CBODOIHI
IPOMEHJIMBU He MOzKe Jia Ca HUTO HCTHHA, HUTO JibKa. [Ipmemame, de KoraTo 3ammcBamMe H3pasu
¢ KBaHTOPH, KBAHTOPUTE MMAT IO-BUCOK IIPHOPUTET, TOECT CBbP3BAT IIO-CHJIHO, OT JIOTHIECKUTE
cbiozu. CregoBaTesiHo, B U3pa3a

VxP(x) — Q(x)

ngeficreruero Ha KBaHTOpa He ce mnpocrupa Bbpxy Q(x) m x e csobomma npomenmsa B Q(x).
CureoBaTeIHO, HOCACJAHUAT M3Pa3 HE MOZKE Ja MMa CTOMHOCT UCTHHA WM JbXKa. Jabesezxkere
pasiukara ¢ u3pasa “Vx(P(x) — Q(x))” rope, kbaero ckobure cuaen VX ykaspar, 4e AeHCTBHETO
Ha KBaHTOpa ce npocrupa Bbpxy P(x) — Q(x), a He camo Bbpxy P(x). C 1mes mo-rossva sicHoTa
1€ MOBTOPUM MOCICIHATE CHOParKeHns:

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

. J/

06xBaT HA JIEeiCTBHE HAa KBAHTOPA
Vx P(x) — Q(x)
~—~—

0o0xBaT Ha JefiCTBHE Ha KBAHTOPA

[Ipeaqukarure Morar Jjla mMma IOBedYe OT €JHO IPA3HU MeCcTa 3a nomrbjaBaHe. uade xaszano, ja
JBYMECTHU, TPUMeCTHH U T. H. /la ce BbpHeM Ha npuMepa c mwiogosere. Heka B npeaukar (1) Ha
cTp. 14 3amecTuM ¢ MHOroToume u jyMara ‘“deppen’. [losyaaBame

L€ (2)

Ha mscToTo Ha BTOPOTO MHOTOTOUYME MOYKeM Ja cjaarame umMe Ha 1BAT. 1lo To3m mauwmn, 3amecT-
BallKi 1I'bPBOTO MHOI'OTOYHME C MME Ha ILIOJ U BTOPOTO, C MME Ha LBLT, LOJIydaBaMe CbK/eHUs,
KOUTO Ca UCTUHA UJIU JI'bzKa. YJI0OHO € Jia ce U310/13BaT UMEeHA Ha POMEHJIMBU HAMeCTO MHOI'OTO-
4us, 33 Jla He ce HaJlara Jia yrodHsgBaMe “1bpBOTO MHOrOoTOUME” 1 “BropoTo MHOrorouune”. U taka,
HaMeCTO IIbPBOTO MHOTOTOYHE MOJI3BaMe IPOMEHJIMBATa X, H HaMecTO BTOpoTo, Y. llosygaBame
JByMeCTHHS Hpeaukar P(x,y)

P(x,y): xewvy.

K'bJIETO X B3eMa CTORHOCTH MME Ha IO/, a Y B3eMa CTOHHOCT MMe Ha UBAT. [[puMepHO, ChIvIacHO
JIOIYCKAHUATA, 33 IBeToBeTe Ha miogosere, P(x,y) = T koraro x e 6Ganan u 'y e KbJiro, a P(x,y) =
F xkoraro X e sirojia u y e 3eJieHO.

KBanropu ce usioJ/i3Bar u HpH HPEJUKATUTE C I0BEYe OT e/[Ha IIPOMeHJInBa. TunudHa ynorpeda e,
npumepno, VxVyP(x,y). Tosa ce uere, “3a Begako X, 3a Beako Y, P(x,y)”. Ako P e upeaukarsr or
upuMepa ¢ miojgosere u nserosere, To VxVyP(x,y) e srbxKa, Thil KATo He € BAPHO, Y€ aKO B3eMeM
KOIl /1a e IJIOM U KOil 7a e MBSAT, TO3M ILIO/ 33/ IbJIZKATETHO € OT TO3HU MBSIT — IPAMEPHO, DAHAHBT
He e yepseH, ToecT P(OaHam, YyepBeH) e JbzKa.

B uspasa VxVyP(x,y) kazsame, ue KBaHTOPUTE Ca 6.409CeHU. MoxKe 1a mMaMe BJIOXKEHH KBaH-
Topu or pasauden suj, npumepuo VxIyP(x,y). Tosa ce uere, “3a BCIKO X CbIIECTBYBA Y, TAKOBA
ge P(x,y)”. Ako 0THOBO moJsi3Bame npumepa ¢ mwiogosere u userosere, Vx3yP(x,y) e ucruna. 3a
J1a ce yoeamM, de e Taka, JOCTAThIHO e J1a ChoOpa3uM, Ue BCEKH ILJIOJ HMa HAKAKHB IBAT.

EanoTnnH KBaHTOPH MOTAT Ja ObjaT pa3MecTBaHH 06€3 TOBa Ja e 0Tpa3sBa Ha HCTHHHOCTTA,
TOECT BUHAI'U

VxVyP(x,y) = VyvxP(x, y)
IxFyP(x,y) = FyxP(x,y)
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Ot gpyra crpaHa, pa3HOTUIIHE KBAHTOPH HE MOKe Jia O'bJaT padMecTBaHU 110 TO3u HaduH. Toecr,
B 00IIuUs Cydaii,

Vx3JyP(x,y) # JyvxP(x,y)
IxVyYP(x,y) # Vy3IxP(x,y)

Karo nupumep jia pasriiejiame JIByMECTHUS [IPe/IMKAT

Qx,y): x+y=2

KbJIETO X ¥ Y B3eMaT CTOHHOCTH OT MHOXKECTBOTO Ha peajsnure uuciaa. VxIyQ(x,y) ouesumano
€ HCTHHA, IOHEXKEe 3a BCIKO PeajHO X MMa JAPyro peajHo Y, a UMEHHO Y = 2 — X, TaKuBa 4e
x+y = 2. Or apyra crpana, JyVxQ(x,y) e rbKka, MOHEKe HIMA PEATHO YHUCIO0, TAKOBA e BCAKO
JIPYTO peajiHo, ¢bOpaHo ¢ Hero, Ja gasa coop 2.

Anajiornuno, B upuMmepa ¢ mwiogosere u nperosere, Vx3yP(x,y) e ucruna, KakTo Bede Kazaxme,
nokaro JYyVxP(x,y). Bropuar uspas 6u Oun ucruna, ako BCUYKM ILIOAOBE 0Xa B €JIMH U CbILU
L BSAT.

Babenexere, ye B “VxP(x,y)”, y e cBoOOAHA IIPOMEH/INBA, [IOHEKE HE IOIaja B oOXBaTa Ha
neiictBue Ha KBaHTOp. CJle10BATETHO, TOBA HE MOKe J1a O'b/le HUTO HCTHHA, HUTO JIbKA.

Babesexe, ye 3a Bceku npeaukar P(x,y), uspasbr VxIYyP(x, y) e ekusasenren na Vy3IixP(y, x),
T'bil KATO TOBA € IIPOCTO LIPEUMeHyBaHe Ha 1poMen/uBuTe. [IpumepHo, B npejukara ¢ MHOIOTOYU-
gra (2) Ha UpeJHATA CTPAHWIA, HIMA 3HAYEHUE JAaJid HapHYaMe ¢ X I'bPBOTO MHOIOTOYHE U C Y,
BTOPOTO, WK OOPATHO.

Orpunianust Ha U3pa3u C €JHOMECTHH MPEIUKATH Ce U3BBbPIIBAT 110 CJICHUS] HAYUH: OTPUIAHUETO
HPEBPbIIA YHUBEPCAJHUS KBAHTOD B €K3U3CTEHIMAJIEH U OOPATHOTO.

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

“=VxP(x)” ce dere, “He e BAPHO, Ue 3a BCAKO X OT JAAJEHHU JTOMelH e u3irbanero P(x)”. “Ix—P(x)”
ce dere, “CHINECTBYBA X OT JAJEHHUs JOMENH, 3a KoiiTo e usmbianeno —P(x)”. “—=3xP(x)” ce uere,
“He e BAPHO, Y€ CHIIECTBYBa X OT JAJeHH JIOMENH, 3a Koero e u3mbianeHo P(x)”. “Vx—P(x)” ce
gere, “3a BCAKO X OT JAaJeHMd J0MeiiH e n3nbaneno —P(x)”.

[Ie obocnoBem He MHOro hbopmastno (3). 3a jga ce ybeaum, de aBaTa u3pasa ca eKBHBAJCHTHH,
MOZKEM /Jla pasrjiejiaMe CJIy4dail, B KOUTO JIOMEHHDBT € KpaeH, Ja pedeM JOMEelHbT e ai, az, ..., Oy,
1 J1a ChOOpa3uM, Ue

VxP(x) = P(a;) AP(ax) A...AP(ay,)
Cwrmacuo 3akonute Ha De Morgan,

=(P(a;) AP(laz) A...AP(ay)) =—-P(a;) V—P(az) V...V —P(ay)
Ha cBoii pen,

—P(a;)V—P(ay) V...V—P(a,) = IxP(x)
O6ocuoBkara Ha (4) e aHATOTHYIHA.

la pasrjiejlame 4eTupure TBbPIEHUS:
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o Vx(P(x) A Q(x)) = ¥x(P(x)) AVx(Q(x))
o Vx(P(x) V Q(x])) = ¥x(P(x)) V Vx(Q(x))
o Ix(P(x) AQ(x)) = Ix(P(x)) AVx(Q(x))
e Ix(P(x) V Q(x)) = Ix(P(x)) V Vx(Q(x))

Kbaero P(x) u Q(x) ca mpou3BOIHE €IHOMECTHHU IIPEJIUKATH U IPOMEH/IMBATA X BUHAIM IIPHEMa
CTOMHOCTH OT eauH U cbimy gAoMmeiin. Kou or Te3m TBbpieHus ca BepHu u kKou, He? IIbpBoTO
TBbPJAEHNE € BAPHO. 3a Jia ce ybejuM B TOBa, Ja pasriejame Cjydas, KOraro JOMeHHbT € KpaeH,
Jla pedeMm aq, A, ..., Qn. lToraBa u3pasbr OTJISIBO €

(P{a1) AQ(ar)) A (P(az) AQ(az)) A...A(Plan) A Qlan))
Hopa;u/l ACOIUATUBHOCTTA U KOMyTaTI/IBHOCTTa Ha KOHIOHKI.H/IHT&, TOI71 € €eKBUBaJIECHTEH Ha
(P(a1) APla) A...A P(an)) A\ (Q(a1) AQ(a)) \...A\ Q(an))

Broporo tBbpaenue e neBapuo. Hanpumep, neka P(x) u Q(Xx) ca npeaumkaru ¢ €JuH U Cbliy
JIOMEHH—MHOIObI'b/JIHUIATE OT reoMerpusaTa—kKaro P(x) e “x nma ueren 6poii crpann”, a Q(x) e
“x uma neueren 6poii crpann”. Ouesuano Vx(P(x)V Q(x)) e ucruna, noHezke BCEKHM MHOIObI'bJIHUK
nMa 4JeTeH uin HedereH Opoii crpanu. Obade Vx(P(x)) V Vx(Q(x)) me e BapHo. 3a na ce yoeaum
B TOBA, Jia pas3IiejaMe MOOT/IETHO JIBETe Cb K/ICHUS-YIACTHUIM B JIU3IOHKIIHATA;

e Vx(P(x)) He e BAPHO, HOHEKE HE BCEKM MHOIOLI'bJIHUK MMa 4eTeH OpOil CTpaHMu.
e Vx(Q(x)) HE € BAPHO, IIOHEXKE HE BCEKM MHOIObI'bJIHMK UMa HedeTeH OpOoil CTpaHu.

[[lom nBeTe CbK/eHUS B AUBIOHKIINAATA Ca JIbzKa, AUSIOHKIUITA € JbxKa. C aHajgormdau cbobpa-
JKEHHUsI Ce BUZKJA, Y€ TPETOTO TBbPJAEHHE He € BIPHO, a 4eTBbPTOTO € BaApHO. CjegoBaTeiHo, B
HYAKAK'bB CMUCHJI YHUBEPCAJHUST KBAHTOP MM JIMCTPUOYTUBHO CBOHCTBO CIPSIMO KOHIOHKIIHMSITA,
A eK3UCTEHIUAJHUSIT, CIIPAMO JINBIOHKIUATA.

5 3agaum OoT IpeanmKaTHATa JIOTHKA

Baxg. 29 Heka P(x) e upeaukarsr X < 4 ¢ goMeiiH peaJHUTe 4UCJIa. 3a BCAKO OT CJICIHUTE
CbZKJICHHd, OLpeesieTe Jald € UCTUHA WK JIbzKa.

a) P(1) ©6) P(4) B) P(100)

3an. 30 Heka P(x,y) e npeaukarsT “x e croauna Ha Y”, KbJAeTO JOMEHHDT Ha X ca I'PaloBere,
a Ha Y, JbpzKaBHUTE. 3a BCAKO OT CJICJIHUTE CbKJICHU, OIpeJieseTe JaJi € UCTUHA WU JTbKa.

a) P(Aruna, ['opuust)  6) P(Bapcesnona, Ucnanus)  B) P(Uxruman, Ap:kenruna)

Baxa. 31 Heka P(x) e upeaukarsr “X yuu 1OHe 1eT 4aca JHEBHO , K'bIeTO JOMEHHBLT ¢a CTy1eH-
ture or @MU. V3paszere na pa3roBopen Ob/rapCKu €3UK BCIKO OT CJIEJIHUTE TBbPJIEHUS:
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a) VxP(x) 6) Vx—P(x) B) IxP(x) r) Ix—P(x)
n) —IxP(x) e) =VxP(x) k) —3Ix—P(x) 3) =Vx—P(x)

Wma jiv TBBp/IeHAS, KOUTO Ca €KBUBAJEHTHH €HO Ha JApyro? AKO ja, KOu ca Te3u rpymu?!

Baxa. 32 Heka P(x) e npemukarbr “x nMa korka’, Q(x) e mpeaukarbr “x uma Kyde” u R(x)
e HIpeIuKaTbhbT “X UmMa mamaraj’, KbJIeTO JOMEHHDBT ce c¢beTou oT kurenure Ha Codusd. V3pa-
3eTe BCAKO OT CJIEJIHATE TBbLPJEHHs KaTO TBbPJEHHE OT MpEeIUKATHATA JIOTHKA — H3IOI3BAlKN
upeaukaraure cumsouan P(x), Q(x) u R(x), KBanTOoOpuTe M JIOrHYECKUTE CHIO3U.

1. Bcekn 9oBeK mMa KOTKa, Kyde W Tamarai.
2. Hukoit 9oBeK HAMA HATO KOTKA, HUTO Kyde, HUTO MamaraJ.

Bcekn 1oBek mma 1oHe eJ{HO OT KOTKa, Kyde, HalaraJi.

Ll

Bcekn 1oBek nmma TOYHO €IHO OT KOTKa, Ky4e, IIallaraJi.

ot

Hsaxkoit yoBek mMa KOTKa U Kyd4de, HO HE€ U IIallaraJl.

6. [lone jaBama jiyniu uMar KOTKa U Kyde, HO HE U Ialarall.

7

Ynesmeane: B (6.) noassaiite 3Haka 3a paBeHCTBO “=" Wl HEroBOTO orpuianue “#”. 3a Bcekn
JiBa eJIeMEHTa, OT JIOMeilHa X ¥ Y, HOTalusTa “X = Y” 03Ha4daBa, 4€ Te Ca €JIMH U CbIIHU eJIEMEHT, a
“x #£y” o3HaUaBa 0OPATHOTO.

Pemenue ua (6.):

Y ((x Y A (P A Q) A=R(X)) A (P(Y) AQ(y) A—R(y))) O

3aa. 33 Ounpezesere KakBo e TBbpaeHneTo VxP(x)—wucruna mim abKa—KbIeTo JOMedHbT ca,
peasauTe yncia, a P(x) e upeaukarsr x > 10.

Bag. 34 Oupenenere KakBo e TBbpAeHneTo IXP(X)—uCTHHA MK JIbXKa—KbAETO JTOMEHHBT Ca
peajnuTe ducaa, a P(x) e upeaukarsr x > 10.

Saa. 35 Ounpezesere KakBo e TBbpaeHneTo IxP(x)—wucruna mim abKa—KbIeTo JOMedHbT ca,
peajnure yucia, a P(x) e npeagukarsr x = x + 1.

Bax. 36 Oupeje/iere MCTUHHOCTTA HA BCAKO OT CJEAHUTE TBbLPJCHUS, aKO JOMEHHLT ¢e ChCTOu
or nesamre ducaa, a P(x) e upeaukarsr x + 1 > 2x:

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

3an. 37 Oupegenere HCTUHHOCTTA, HA BCSIKO OT CJIEAHUTE TBbPIEHHS, aKO JOMEHHBT Ce CbCTOH
OT HeJIUTe YUC/Ia;
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a)vmn+1> n) 6) In(2n = 3n) B) dn(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) ) VnImn? +m > 1) it) Imvn(n?+m > 1)
K) Vndm(m > n) Ja) Imvn(m > n) M) dmvn(n > n)

a) Imvn((m>n) — Ir(r<r+1))

3axa. 38 B rmasm 3ajaua JOMEHHDBT ¢e€ CbCTOM OT LEJUTe HOJOKHUTEJHU 4Yuc/ia. Pasriepaiire
TBbpaeHneTo "m ce gesm Ha M. [Ipeanoxkere neduHMImUs Ha J1€JIUMOCT, HAIKCAHA IPe3 HPe/Iu-
Kar(n), KBauTop(¥), U 3HAIUTE 33 PABEHCTBO (HEPABEHCTBO) U YMHOXKEHHE.

VYnsmeane: ledununusara mga Obae oT BUIA

VmVn(m ce JleJTd Ha ML TOTraBa M CaMoO TOTaBa, KOTaTo .. )

Baxa. 39 B rasu 3ajada JoMeRHDBT ce ChCTOH OT IEIUTe Yucia, mo-rogemu or 1. Heka Q(m,n)
e ImpeJIuKaTHT “M ce Jeu Ha N, 3a BCAKO YUCI0 Ka3BaMe, ue € npocmo, aKo ce JIeJIH €IMHCTBEHO
Ha cebe cu. [Ipeioxkere jiepbununms Ha NPOCTO YUC/I0, HAITUCAHA YpPe3

e npenukar(u),
e kBaHTOD (M),
® 3HAIMTE 32 PABEHCTBO (HEPABEHCTBO) W aPUTMETHYHHUTE OLIEPAIMU, U

e npejukara Q(m,n).

Ban. 40 (*) B Ta3um 3agaua J0MeHHBT ce ¢CbCTOH OT NEJuTe YHca, mo-roiemu or 1. Heka P(n)
e IpeauKarbT ‘M e nmpocro unciao’. /lobpe u3Becren akrT e, Ue MPOCTUTE YHUCIa ca Oe3KpailHo
MHOro. V3pasere TBBHPAECHUETO, Y€ HPOCTUTE YUCIA Ca Oe3KpailHO MHOIO, 4pe3 CpejcTBara Ha,
upejuKaTHaTa Joruka. Vsnoassaiire n npeaukara P(n).

Ynsmeane: VI3non3paiite pakTa, de mMeJUTe YUCIA Ca MOAPEIeHN, TOECT 38 BCEKH JIBE PA3JTNIHH
MeJTU 9HCJIa, TOYHO €HOTO € IIO-TOJISIMO OT JPYroTo. B pelnenmero MozKere Ja H3I0J3BaTe 3HAKA
H>77'

Bam. 41  Jlajena e nocieposaresanoct or 20 nesn uncaa A[1], A[2], ..., A[20]T. zpasere Besako
oT cJjeanure TBrbp,H,eHl/Iﬂ ‘{pe3 CpeﬂCTBaTa Ha HpeﬂI/IKaTHaTa JIOFI/IKa, W3IIOJI3BANKN 1 SHaUTEe 3a
paBeHCTBO (HEPABEHCTBO) W CpaBHEHUE:

1. Besiko 4uciio e HeoTpuiiaTe/iHo.

2. Nma jBoiika CbhCeJHU YUCIA, €JHOTO OT KOUTO € JIBA II'bTU [O-T'0JISIMO OT JIPYIOTO 110 abCo-
JIIOTHA, CTOMHOCT.

3. Hwmcnarta ca Moape/ieHn B CTPOTO HapPACTBAIN MOPATHK.

TB KOMIIIOTPHUTE HAYKH TaKaBa II0C/I€J0BATE/IHOCT Ce Hapu4da Macue.
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4. Beuuku 4ucjia ca pa3/inyuHM.

Baxg. 42 Heka P(x,y), Q(x,y) u R(x,y) ca upeaukarn Haj HAKaKbB aomeiin. Pasrienaiire
TBbLPACHUETO

Vx3y ((P(x,y) A Q(x,y)) = R(x,y))

Hanwumere OTPpULLQHUETO Ha TOBa TBBLPACHUE TaKad, Y€ S3HAK'DT 3a OTPpUIlaHUE Jla HE Ce CPellla BJIABO
OT KBaHTOpHUTE.

3an. 43 Jledbununudra Ha 2paruya Ha peasna GyrKyUA B MATEMATHIeCKUs aHATU3 e CJIeHATA.

Heka I e orBopen mHTepBaJ, KOATO ChabpKa uncaoro a. Heka f e dyukmusa, nedu-
HUpaHa BbPXy I, Moxke Ou ¢ m3K/I0YeHne Ha Todka a. Kaspame, 1e f numa rpanmma L,
KOraTo X KJIOHH KbM @, TOraBa U CaMO TOraBa, KOTATO € BSIPHO, Ue

Ve > 035> 0Vx((0<x—al<d)— (If(x)—LI<¢€))

Hanumrere orpunanneTo Ha TOBa TBbPAEHHE TaKa, 9e 3HAK'DT 3a OTPHUIAHHE JIa He e CPella BJIIBO
OT KBAHTOPHUTE; TOECT, UCKa Ce Ja JlajeTe HeoOX0AUMO U JOCTATHLIHO YCJIOBHE 3a TOBa, L j1a He e
rpanuia Ha f Opu JajgeHuTe IpeaiocTaBKu.

3an. 44  3a BCIKO OT CJIEJHUTE TBbHPJEHUS, HAMUIIETEe HEMOBOTO OTPUIAHUE TAKa, 9€ 3HAKBHT
3a OTPHUIAHNE Ja He e BJIgIBO OT KBaHTopuTe. Heka HammcanuTe OT BAC OTPHUIAHUS Ca KOJIKOTO €
Bb3MOKHO MO-IPOCTH. JlomycHeTe, Ye TOMeHHDBT ca peaJHUuTe Yuca.

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

o Wxvy((Ixl =) = ([ =x) & (y = —x))
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