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[I'bPBO VITPAYKHEHUE 110 /IUCKPETHU CTPYKTVYPH.

BBHBEAEHUE B ChyKAUTETHATA U IMIPEIUKATHATA JIOTUKA

1 CobkxauTesHa JIOTUKA

Onpeaenenne 1. CbKIACHUS ca Pa3ka38aAMENHU USPEYEHUS, BCAKO 0M KOumo e usu ucmuna “T7,
uau asotca “F7. Eaemenmapnu ceotcdenus ca npocmu maxusa udpevenus. Cocmasnu ceocdenus ce
NOAYHABAN, OM, NPOCNAU CEBHCOCHUA UAU 0T, OPY2U CECMABHU CEHCOEHUA UPE3 NOZUYMECKUME CBHO3U

[ ) 14 LY PY A1 oW

n”, ‘“mm”, “‘mmm ..., wm ...”, “ako ..., T0 ...”, “...TOraBa M caMO TOoraBa, Koraro ... u “‘me”.
Jlozumvecku uspas om ceocoumennama A02UuKa e NPoCMo UL CBCMasHo coocderue. Bamoarua na
A02UYECKU U3PA3 OM CHHCOUMENHAMA N02UKG € €IHO BBIMONCHO NPUCBOABAHE HA CMOTHOCTIUME
T uau F 1na scuuku esemenmapny ceotcdenus, yuyacmeawu 6 wezo. Kot da e cacmasen uspas e:

® TABTOJIOTHS, aKO cmotnocmma my e T 3G 6CAKA 8B3MONCHA BAMOGUUS,
® IIPOTHBOpEUNE, ako cmoltunocmma My e F 3a 6caka 663M00CHA 8a.0100UUA,
® YCJIOBHOCT, ako cmotinocmma my e T 3a none edna samoayus u F 3a none edna samoayust.
O
Samaua 1. Kou om caednume uspevenus ca csacoenus?
1. Ilrosdus e epad 6 Baazapua.
Baaeapus e epad 6s6 Bapha.
2+4+2=4.
242 #4.
Koaxo e wacom?
Zoxoza we maspnum mesu 6ezobpasus!
3awo cmamame, ue 7 € HEUEMHO YUCAO?

Tpsesatime!

© % N S v

(*) Tosa uspeuenue e asorca.
3agaua 2. Hexa p, q, T, S ut ca caednume coorcdernus:

p: e dosspwa npoepamama na Java npedu 0640.

q: Cympunma we cnopmysam.

tHa anrmmiicku TepMuHBT decto e truth assignment, HO ce mos3Ba u valuation.
tHa amrmiicku cbhoTBeTHHTE TepMUHE ca tautology, contradiction u contingency.
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T: Caedobsd we cnopmysam.
s: Jlnec epememo e xybaso.

t: Jlnec eaaorcnocmma Ha 6630YTa € HUCKG.

Hanuweme nozuvecku udpasu, csomeemcemseauyy, ca caednume uspeverus. Hanoazeatime no2u-
yeckume csro3u —, V, B, /\ u —.

1. Hama da dosspwa npozpamama wa Java npedu 0650.

I]e dosspwa npoepamama na Java u caedobsad we cnopmyesam.
/lnec we cnopmysam usu cympurma, us caedobso.

Jnec we cnopmysam cympurma uasu caedobsd.

Axo dnec epememo e xybaso, caedobad we cnopmysam.

Heobxodumo ycaosue, 3a da cnopmysam dnec caedobsad e, epememo da e xyba6o0.

NS & e

Jlocmamauno ycaosue, 3a da cnopmyeam onec € (m.e., CYmpuHma ual ciedobsd), epememo
da e TYbaso u 6AaAHCHOCTIIMG 00 € HUCKG.

Bamaua 3. Hanuweme cscmasho cootcdenue, ex6UuBaNeHMHO HaA CAEOHOMO, HO be3 U3NOA38aHE Ha
ompuyarue “AKO He MM OIIpaBUTE BOJIOIIPOBOJIA, HIMA Ja ILIaTd HaeMma.”

3a,z1aqa 4. Hanuweme mad&uuama HA UCTNUHHOCT, HA CEKU OM CACOHUME NO2UMECKU uspasu,
Ka0emo P, 4 u T o3navasam eAemMeHMmapHU cBotclenus (m.e., ca N02UYECKU npOJVLeH/L’U,GU).

1. ~(pV—q)——p
. (p—=q)—or

. (pPAP—q) =4

(p=ANA(gq—=1) = (p—oT)

2
3

4. g (—pV—q)

5

6.p—(q—r)

. (p—=d)—(g—p)
8 (p/Aq)—p

3a,z[aqa 5. Hanuweme maﬁ/muama HA UCTRUHHOCT, HA 8CEKU OM CACOHUME NO2UMECKU u3pasu,
xsdemo P, 4 u T o3nava6am eAeMeHMmapHl cBoHcoenUA (m.e., ca no2uMecru TLpO./\/LSH./LUSU).

1. (pVq)—(poq)
2. (p®q)—=(pVal
5. pVaalpAq)
4. (peq)@(—p e q)
5. (peorg)e(—p e )
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6.

(p®q)— (p®—q)

Bagaua 6. B 3adaua 4, Kou u3pasu ca masmonso2uu, Kou ca npomusope s u Kou Ca YcA06HOCTU?

Samaua 7. Hexa p, q u T ca coocdenuama:

p: B pationa ca 3abersazaru mewku.

q: Xodenemo no nsmexama e 6e3onacro.

. Masunume oxono nsmexama ca Y3pPEeAU.

Hanuweme nozuvecku udpasu, csomeememeauyy ca caednume uspevenus. Manoaseatime no2u-
yeckume coro3u =, V, N\, = u .

1.
2.

Maaunume oxono nsmexama ca yspeau, HoO 6 pQQOHG He ca 3040eAA3AHU MEUKU.

Mewxu 6 pationa we ca 6usu 360EAA3AHU U TOOEHEMO NO NBMEKAMA € OE30NACHO, HO MAAU-
HUME 0KOA0 NBMEKAMA HE CA Y3PEAL.

AKo marunume okoao nsmexkama ca Yyapeau, mo zodenemo no nsmexama be be3onacro axo
u camo axo 6 paﬁomx He Ca 3a0eAA3AHU MEUKU.

He e 6esonacro da ce xodu no nsmexama, Ho 6 p(l’[lOH& He ca 3a40eAA3AHU MEYKY U MAAUHUME
OKOA0 NBMmMerama ca Y3peau.

3a da moorce xodenemo no nsmexama d0a e cu2ypHo, HEOOTOOUMO € MANUHUME 0KOAO NBMe-
Kkama da He ca y3pesu U 6 pationa da He ca 3a0eAA3AHU MEYKU.

Xodernemo no nsmexama He e 6e30NaAcHO KO U CAMO KO 6 paﬂona ca buau 3abesa3anu
MEYKU U MAAUHUME O0KOAO NBMEKANA CA Y3PEAU.

Bamaua 8. 3a 6carxo om caednume u3peueHus, NPEGLOAHCEME EKBUBANEHMHO CBAHCIEHUE OM BUIA

“Axko ...

, 70 ...". Ilpedaootcenume coorcdenusn moorce da ca noseve om eoHo — 6 makss cAywal,

maxrnama KoOrMNHKUUA da e eKeUBANEHMMHA HA CBOMBEMHOMO u3pederue.

1.
2.

7.
8.

Tpabsa da udmuew, Korama wa weda, 3a 0a NOAYUUUL NOBUWEHUENO.
Kozamo 3adyxa 100icen eamasp, cuezsm ce monu.

3a da sascu e2apanyusma mpabdea e npodykmesm da e 3axynen npedu No-masko om dee
200UMU.

Hsan 6usa 3anrassam 6UHA2U, KO2aMO NPENUCEA.

Ille umame docmasn do nsanama eepcus Ha yeb catima camo MO2a6a, KO2AMO NAGMUME
maxcama.

II]e umame docmasn do nsanama eepcus Ha yeb catima Mo2asa, KO2amo NAGMUME MaKcama.
3a da me uzbepam Ha Ma3u OABHCHOC MPAOEA 0a NO3HABAUL NPABUNHUME TOPG.

Ha Mapu,ﬂ esuHa2u U cmaea A0WoO 6 KoAad U HUKO2G, U360H KOAA.

Bamaua 9. Joxaoiceme, ue

(p—=(@—=1)=(p=a)—=(p—r1)

€ maemonocusd.
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Bagaua 10. Axo aozuveckama npomensusa q uma cmotinocm T, onpedeseme 6Cu4ky 6aA100UUL
HA NO2UMECKUME NPOMEHAUSU P, T U S, 3G KOUMO U3PA3TM,

(q — ((ﬁp\/r) /\ﬁs)) /\ (ﬁs — (=T A q))
uma cmotinocm T.

Bamaua 11. B doma na cemeticmeo M. uma wemupu deua. Edno om mazx e udanro mopmama, npu-
2omeena om 2ocnootca M. Ilpu “pasnum” na deuama, me dasam caednume 0omeao8opu Ha 6BNPOCH
“Koit uzsiime Toprara?”:

Anbena: Baadumup udsde mopmama.
Bopuc: He com as!
Baagnmup: lepeana uzade mopmama.

T'eprana: Baadumup usasea, xa3satiku, 4e a3 u3ador mopmamda.

Kot e sunosnuksm, axo e uzsecmno, we e camo edur (uiu edna), u we mouno edno deme Ka3ea
ucmunama?

Pemntenune: Eamo Bb3MOXKHO pereHue e cieaHoTo. Thit KaTo TOYHO €IHO JeTe Ka3Ba UCTUHATA,
e pasriejgaMe YeTHpPUTe Bb3MOXKHU ciydas 3a ToBa. Heka BbBemem derupu Oyksu V, B, A u
G, KoUTO O3HAYABAT MPOCTH ChKJIECHUS IO caeannd HaduH: V e “Buagnvup ussiae Toprara’, B e
“Bopuc mzsiae Toprara”’, A e “Anbena mnssame Toprara’ u “G” e “I'eprana msajze toprara’. Torasa
Anbena kaspa V, Bopuc kazsa —B, Bragnmup kaszsa G, a I'eprana kassa —G.

Coayuaii i: Asbena Ka3Ba ucTUHATA, & BCHIKK ApyTrHu Jabxkat. Torasa B cuna e VA——BA—=GA
——=G. Twit kKaTo To3U U3pas3 cbabpka —G /A ——G. Ho no npaBuiata Ha CHKIUTETHATA JIOTUKA,
TOIt e ekBuUBaJieHTeH Ha F, 3amoro =G /A——G = —~G /A G = F. Epro, uama kax Abena ja Ka3Ba
NCTUHATA, & BCUYIKN JIPYTH JI& JIbXKAT.

Ciyyaii ii: Bopuc ka3Ba ncrtunara, a BCUIKu Jpyru Jbxkar. Toraa B cuta e =V /A—-BA—G A
——=G. T'bit kKaro T031 U3pas3 cbabpxka —G /A ——G. Ho mo npasuiara Ha CbXKIUTETHATA JIOTUKA,
TOit e ekBUBajeHTeH Ha F, 3amoro =G A——G = -G A G = F. Epro, uama kaxk Bopuc ga xKa3sa
ucrTnuHaTa, a BCUIKU APYT'U Ja JI'b2KaT.

Cuyyaii iii: Buiagumvup ka3Ba nctuHaTa, a BCHIKH JpyTH JIbXKatT. Torasa B cmta e =V /A——B A
G A—G. Ho no npaBmiara Ha ChKIATETHATA JIOTHKA, TO# e ekBuBajenTed Ha —V /AB/\ G. Tosa
Ka3Ba, Je Biiagumup He e ussii roprara u bopuc e u3si Toprara u I'eprana e ussiia roprara. Ho
HUE 3HAEM, 4e TOYHO eJIHO JieTe € U3sijI0 TopTara. Epro, HaMa Kak Biamumup 1a Ka3sa ucrTuHara,
a BCUYKHU JAPYTI'U Ja JI'bXKaT.

Cuyyaii iv: l'eprana kaspa mcTuHaTa, a BCHIKN JpyTH JbxXKaT. ToraBa B cura e =V /A ——B A
—G /A —G. Ho no npaBuiara Ha ChXKIUTe/JHATa JIOI'HMKa, TO € ekBuBajenTen Ha —V A B /A —G.
Topa ka3Ba, 1e Biragumup He e u3siia Toprara U Bopuc e u3sr Toprata u l'eprana He e u3sijia
roprara. Iloc/ieIHOTO € Bb3MOXKHO, TOECT, € ChbBMECTUMO C OIpaHMYeHMATa Ha Tasu 3aja4a. 1 bi
KATO OTXBbPJIMXME Bb3MOXKHOCTTA JIPYIUTE JEla Jla Ka3BaT UCTUHATA, & TOYHO €JIHO JieTe Ka3Ba
NCTUHATA, U3/IU3a, 9e [eprana Ka3Ba NCTHHATA.

Torasa bopuc e uzsir Toprara. Il
Bamaua 12. Jloxasceme uau onposepeatime, e:

1. UMNAUKAUUATA € ACOUUAMUBCHA.
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USKANOH6AUL0TO WX € ACOUUAMUBHO.

UMNAUKAUUANG € JUCMPUOYMUBHA CIPAMO KOHIOHKUUAMG.

UMNAUKAUUATNG € JUCTPUOYMUBHA CNPAMO QUSNHKUUAMA.

umMnauxKayuAma € ducmpudymuena CNPAMO U3KANOHEAULO0TNO NJIA.

KOHIOHKUUAMA € UCPUOYMUBHE CNPAMO UMNAUKGUUAMNG.

duzronkyuAMa e JUCmpudyYmMuUeHa CNPAMO UMNAUKAUUAMA.

U3KAN0Y6aUL0TO NN € aUCTTLpUdmeSHO CNPAMO UMNAUKGUUAITA.

Bamaga 13. Ilem dywu—Anbena, Bopuc, Baadumup, lepeana u Jumumsp—umam docmosn 0o
naxaxse wam pym (chat room). Moowceme au kasceme xou om maxr “wamam” 6 momenma, axo e
u36ecmmo, ue:

1.

Crods o e

Pemrenne:

Bopuc uau Baadumup (moorce u déamama) wamsam ceea.

Hau Tepeana, uau Jumumsp (wo we u dsamama) wamam ceza.

Axo Aabena wamu, mo u Iepeana wamu.

Hau Baadumup u Jumumsp wamam u dsamama, Uil HUmMo eOur 0m Mmax He 4amu.

Axo Bopuc wamu, mo Aabena u Baadumup wamam.

Heka 6yneBure nmpomensmBu a, b, ¢, d, e o3HagaBar c¢boTBeTHO “AsOeHa daTu”,

“Bopuc yarn”, “Bragumup uvaru’, “I'eprana gatu” n “/Aumurbp garu’. a mpesegem jiajieHuTe
dakTH Ha e3WKa Ha ChIKJIUTETHATA JOTUKA.

E,ZLI/IH Ha4WH Jla C€ pelr 3a/iadaTa € 9pe3 IIpaBuJiaTa 3a U3BO/L (BI/I}K IIpaBuJiaTa 3a U3BO/ Ha

1. bVe
2. dde
3.a—d
4. c > e
5. b— (aNc)
crp. 14).

b

a/Nc

a

d

—e

—C

C

noryckame, ge Bopuc garn)

modus ponens Bbpxy (1) u yciosue 5.)
IPABUJIOTO 3a OIPOCTsIBaHe BbPXy (2). )
modus ponens Bbpxy (3) u yciaosue 3.)
TpuBnasHo or (4) u yciosue 2.)
TpuBnasHo ot (5) u yciaosue 4.)
[PABUJIOTO 3a OMPOCTsIiBaHe BbPXY (2). )

(
(
(
(
(
(
(
(

KoHIOHKIMS Ha pejose (6) u (7).)

W N =

N O Ot

A~ N N~~~ —~
(0.¢] =~
NN AN N N NN
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N3BemoxMe brKa, Caeg0BaTeIHO J0IycKaHeTo, 1e Bopuc yaTn, e morperrro. CiemoBarenno, Bopuc
e varu. Torasa:

—b (Bopuc e 1arn) 9)
c rpuBuasno ot (9) n yciosue 1. (10)
e tpusnaano ot (10) u ycaosue 4. (11)
—d tpuBuasno ot (11) u yciaosue 2. (12)
—a modus tolens Bbpxy (12) u yciosue 3. (13)

[Tonyamxme, e Anbena, Bopuc u l'eprana me garar, a Biragumup n JlumMurbp gaTar.
Jlpyr HauuH ga ce pemn 3ajadara e upe3 TabaudeH MeTojl, ToecT ¢ “rpyba cuia’. Ille omennm
KOHIOHKITUSITA

X=0bVe)A(dde)N(a—d) A(c=e)AN(b— (aNc))

BbPXY BCUYIKHU BBb3MOXKHU BaJIIOallWN.

alblc|[d]e[bVc|[dde]a

o
o
©
o
1
o
>
\L

e e e T e e R i i e e e e | e T T e T e R T | e | B e i i i e
e T R i B e e e T | e i i e T T | e i B i B e T e T | B i B
e T R e R e B e R | e e T B i R T T B e e i R e T | B i R T | i [
I e e R | e i e i e | e i e i e i R | i e i e i e | B e | B R T
o e T T T T e e T e e T e T T T T T T T T T T T 1 a i i a iy
e T i e T T R s T e Vi R T T [ i e T B T T T R [ T R T R T [ T
ol e e e e B e e e B e TR e e B e B R i e T B e TR T T I
ol e e e s e e s e | e e i e e R i B B R i e B i a R T T O
e T R i B e e | e T e T R | e i i i e i B i R e T | e TR e T e T |
g Y Ve e e e e e e e e e e e e e e e e e e e e R e i e 1 i S

e e e e R e B T e e | e R | R T | R e Y e i e B B
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EuHcrBenara Bajoalnnsi, Bbpxy KoaTo X e ucrtuna, e F F T F T, Toecr Anbena, Bopuc u
[eprana me varar, a Biagumup u JIuMutsbp 9atdr. U

2 ExBuBaJieHTHOCT Ha n3pa3n OT Cb2K/JINTE/IHATA JIO'MKa

Omnpenenenne 2. 3a scexu dee cooicdenus p U q kaseame, “e €4 €KBUBAJEHTHH, aKO P = ( €
masmoaozus. Tosu gaxm zanuceame ¢ “p = q”. O

3abeneorcka: Horamuara “=" He e JIOrMYecKn CbIO3, CJIEJOBATEJIHO “P = (” He € CbhCTaBeH
JIOTUYECKH U3pa3, a IPOCTO u3passiBa (hpakTa, de JBe ChKICHUS Ca €KBUBAJICHTHH.

TeopeMa 1. Hexa P, 4 uT ca Nnpou36OAHUY ceoicdenua. Caednume exeuSANEHMHOCTNU €A 6 CUAG:

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

uaeMIioreHTHoctT: pVp=p, p/Ap=p.

3aKOH 3a ABOMHOTO oTpuIilanme: —(—p) =p.

KoMyTaTuBHOCT: pV q=qVp, pAq=q/\p.

acomuaruBHocT: (pV q)Vr=pV(qVT), [PAGQAT=pA(qAT).
mpuctpudbytuBHoct: pV (qAT) = (pV @A (pVT), pA(qVT)=((pAq)V(pAT).
3akoHu Ha Jle Mopraun: —=(pVq)=—pA—q, —~(p/Aq)=—pV—q.
norabmane: pV (p/Aq)=p, pA(pVqg) =p. g

Banauga 14. Jlokaosceme Teopema 1 upez mabauunus memod.

Bamaua 15. /lokaoiceme 3aKkoma 36 no2ABUAHEMO, USNOA3BATKU CBOTUCMBAMA HA KOHCMAHMUME
u 3aKoHumMeE 36 QUCMPUOYMUSHOCTMA.

Permenune: B rasu 3ajada ce ucka JOKa3aTeJCTBOTO Ja Ce U3BbPINNA Ipe3 eKBUBAJEHTH IIpeobpa-
3yBaHUsI, a He upe3 Tabimanug meros. e mokaxem, ge p V (p /A q) = p.

PV (p/Aq)= (cbriacHo cB-BaTa Ha KOHCTAHTHTE)

PAT)V(pAq)= (cbrmacHo aucTpuOyTHBH. HA KOHIOHK. CIPSIMO JTU3OHK. )
PA(TVq) =

PAT= (
P

(C’bI‘JIaCHO CB-BaTa Ha KOHCT&HTI/ITG)

CBIVIACHO CB-BaTa Ha KOHCTAHTHTE)

g

Bamaua 16. /Msnoassativu mabauvwnus memod, dokasiceme, we coorcdenuama (p/\q) — T u
P — (q = 1) ca exsusarenmmu.

Perrenune:
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plqlr]pAqlpAg =r][gq—=1]p—=(g—oT)]
0l0]0] O 1 1 1
0101 0 i i i
ol1]0] 0 1 0 i
o1 1] 0 i i i
Tlolo| o i i i
Tlol[1] o i i i
T (o 1 0 0 0
T (1 1 i i i

0

TeopeMa 2. Hexa P, g uT ca npoudosHu ceorcdenus. Caednume exeusaseHMHOCU €A 6 CUN:

pP—=q="pVq P—qg=—q—=D,
pVq=—p—4q, pAg=—(p——q),
P—=qg)ANp—=1)=p—(qAT),
p—=1IN(@—=1)=(pVq) =T,
P—2g)Vp—=r)=p—(qVr),
(p—=r)Vig—or)=(pAg) —r

g

3amaua 17. /loxaoiceme Teopema 2 upes exsusarenmmy npeobpasysarua, Udnoidealixy Hazomoeo

darxma, vep = q=-—pV q, u Teopema 1.

Banaua 18. Jlokaotceme, ue caednume c6CmMashy CoocIenus ca Masmoso2ul, u3noi3eatiky mao-

AUMHUA MEMOO:

1. (pAq) =,
p—(pVa),
—p—(p—q),
(pAg)—(p—q),
~(p—4q)—p,
~(p—=4q)——q,
pA(PVq)—q,

T - G TS SR

(
(p=a)A(@—=T1) = (p—r1),
. (PAlP—4q) —aq,

10. (pVOAPp—=1IA(g—=T) =T

Bamaua 19. Peweme 3adava 18 ne upe3 mabauyy Ha UCmMuHHOCm, 4 4Pe3 eK6UBAACHMMHU Npe-

obpasysanus. Teopema 2 moowce da ce nos3sa Ha20moso.
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Pertenue: Ille mokaxem (10.).

(pVa@A(p—=1)A(q—71) = T= (Ccbrmacao Teopema 2)
ﬁ((p VgIANp—o1)A(q— r)) Vr= (3-uu Ha Jle Mopran)

—“pVagV-(p—=1)V—-(q—o1)Vr= (cbrracuo Teopema 2)
—“pVgV-(pVr)V-(—qVr)Vr= (3-uu na /e Mopran)
—“pVgQVPA-TIV(@A—-T)Vr= (aucrpubyTHBH. Ha KOHIOHK. CIIPAMO JH3IOHK. )
—(pVq)V((pVgA-T)Vr= (KomyraTuszocr)

—(pVq)VrV((pVq)A—-T)) = (apoiino orpunanue)

—(pVq)V-(—1)V (( Vg) A ﬁr)) = (3-um ma [le Mopramn)

“((pVgA-T)V((pVq)A—T))= (rbil KATOAV-A=T)

g

Omnpenenenne 3. Heka p u q ca cooicdenusn. Hexa A oznavasa umnaukayusma p — q. Tozasa
cootcderuemo —q — —P ce HapPUua KOHTPAIO3UTUBHOTO ChXKJIEHNe Ha A. g

Sabeneorcra: Coriaacuo Teopema 2, BesIKa IMILIMKAINS € €eKBUBAJIEHTHA HA KOHTPAIIO3UTUBHOTO
CH CbhXKJICHUE.

Bamaua 20. Hexap, q, 7, s, t, X, Yy uz ca npocmu ceotcdenua. Pazeaedatime caednomo cacmasHo
caolcdenue:

—@=20=(=20t=Kx=(y—=(z=p))))))

Kaxeo e mosa cootcdenue: masmonozus, yciosnocm uau npomusopevue? Obocroseme dobpe om-
2060puUMe CU.
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Pemmenue: /la onpoctum u3pasa, n3Mo/13Baiiku eKBUBAJICHTHU 1IPe0Opa3yBaHNUS.

P=@=(r—=(s=>(t=(x—=(y—=(z—p))))))) = //3aKkoH 3a UMIIIKAIIATA
po@g—=(r—=(G—=(t—=x—=y—=(zVp)))))) = //3axon 3a nMIIIKAIHAATA
Pp—o(@gor—=(s—=(t—>x—(—yV(-zVp))))))) = // aconmaTuBHOCT HA TUIIOHKIAATA
po(@q—=r—=(—=t—=x—=(yV—-2zVp)))))) = // 3akon 3a UMIUIIKAIUATA
p=o@=(r=(s=t—=>(xV(yV-zVp)))))) = // acounaruBHoCT Ha JUIIOHKIUATA
po@=o(r—=(s—=t—-(xV-yV-zVp))))) = // 3aKoH 32 UMIUIHKAIAITA
Pro(gq—=o(r=(s—=(tV(=xV—-yV—-zVp))))) = // aconuaruBHOCT HA JUIIOHKIASITA
p—=(@—=(r—=(s—=(-tV—xV—-yV-zVp))))= //3aKkoH 332 IMIUIIKAIIATA
po(@—=(r=(sV(—tV—=xV-yV-zVp))))= // aconnaTuBHOCT Ha JU3FOHKIIUATA
po(@—o(r—=(msVtV—-xV—-yV-zVp)))= // 3aKoH 3a UIMIIKAIUATA

p—o(q—= (rV(—sVatV—=xV—-yV—-zVp)))= // aconmaruBHocT Ha JUIOHKIHITA
Pr—=o(gq—=(rVasV—tV—-=xV—-yV—-zVp))= //3aKoH 3a uMIIUKAIUITA
p—=(qV(rVasV-tV—-=xV-yV-zVp))= // aconuaruBHoCT Ha JIUIOHKIIUITA
p—o(qV-rV-osV—-tV—xV-yV-zVp)= //3aKoH 3a UMIUTUKAIUATA

PV (qV-TrV-sVtV—-=xV-yV-zVp)= //aconuaruBHocT Ha JU3IOHKIUATA
—pV—qV-rV-sVtV—xV—-yV-—-zVp= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
pV—qV-TrV-sVtV—=xV-yVpV-z= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
pV-=qV-rV-sVtV—-=xVpV-yV-z= // KOMyTaTuBHOCT Ha JINSIOHKIIUASITA
—pV—qV-rV-sVtVpV-—-xV-yV-z= // KOMyTaTUBHOCT Ha JU3IOHKIAATA
pV—qV-TrV-sVpV-tV—-—xV-yV-z= // KOMyTaTUBHOCT Ha JU3FOHKIIAATA
pV—qV-rVpV-sV-tV-—-xV-yV-z= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
pV—qVpV-rV-osV-tV—-—xV-yV-z= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
(pVpIVqV-TV-sV-tV-—-xV—-yV-z= // cBoiicrBo Ha OTPUIIAHUETO

TV(qV-"rV-sV-tV—xV-yV—-z)= // cBoiicrBo Ha KOHCTaHTATa |
T
OxasBa ce, 1e JIQJIEHOTO ChCTABHO CbK/IEHUE € TaBTOJIOIISL. O

Bamauva 21. Hexa a, b u ¢ ca npocmu ceoicdenusa. okasceme ¢ exsusasenmmu npeobpasysanus,
e

(aAb—=c)A(aNc—=b)A(bAc—a)=—(aVb)V—(aVc)V-(bVec)V(aAbAc)

Pemtenne: B cuna e

(aAb—=c)AN(aNc—=D)A(bAc—a)= // cBoiicTBO Ha UMILIHKAIIUATA
(—(aAND)VIA(=(aNc)VD)A(=(bAc)Va)= //zakon na Jle Mopran, acor. Ha aus3.
(raV-=DbVc)A(maV—=cVDb)A(-bV—-cVa)= // KoMyTaTUBHOCT Ha JH3.
(raV-bVc)A(—maVDbV—=c)A(aV —bV —c) (14)

10
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Bapaju AuCTpuOYTUBHOCTTA Ha KOHIOHKIIUSATA CIIPSIMO JIN3IOHKIUATa, (14) € eKBUBaJIeHTEH HA:

(maA—aANa)V(—aA—=aA-Db)V(—aN—aA—=c)V(maAbAad)V (caADA-D)V (maAbA—c)V
(maA—=cAa)V(maAN—=cA=b)V (—aAN—cA—c)V

(=bA—aANAad)V(bA—-aA—b)V(-bA—-aA—c)V(zbAbAa)V (ZbAbBA—b)V (ZbAbA—=c)V
(bA=cAa)V(bA—=cA=b)V (=bA—c/A\—c)V

(cA—aNa)V(cA—aAN—b)V (cA—-aN—c)V (cADAA)V (cADA=D)V (cADA—C)V
(cA—=cAa)V(cA—cA=Db)V (cA=cA—c)

Bapaju cBoiicTBaTa Ha OTPHUIAHUETO U CBOWCTBATA Ha KOHCTAHTHUTE, BCUYIKHU IOIePTAHN CbK/Ie-
HUS ca €KBUBAJEHTHHU Ha F, Taka de TO3W U3pa3 ce OIPOCTIBA JI0:

FV(—aA—aA-b)V (—aA—=aA—¢c)VFVFV (—aAbA—c)V

FV(—aA—c/A—b)V (~aN—cA—c)V
FV(bA—-aA—-b)V(-bA—-aA—c)VFVFVFV

(bA—=cNANa)V(bA—=cA—b)V (-bA—cA—c)V
FV(cA—aA—-b)VFV (cAbANa)VFVFV

FVFVF

OTHOBO mpuUIaramMe CBOMCTBOTO Ha KOHCTaHTaTa F u ompocraBsiMe J10:
(raA—=aA-b)V(~aA—aA—c)V (—aAbA—c)V (~aAN—=c/A—b)V (maN—cA—c)V
(bA—=aA-b)V(bA—-aA—c)V(bA—=cAa)V(=bA—cA—b)V (“bA—-c/A—c)V
(cA—=a/A—b)V(cAbAa)

M3non3Baiikn UIeMIIOTEHTHOCTTa U KOMYTaTUBHOCTTA Ha KOHIOHKIIUSITA, OIIPOCTSIBaME JI0
(maA—b)V ( JV(—aAbA—=¢c)V (—aAN—bA—¢c)V v
(raA=D)V(maA=-bDA—c)V(aA“bA—=Cc)V (=bA—¢c)V (b A —c)V
(raA=bAc)V(aAbAc)

N3non3Baiikn UeMIIOTEHTHOCTTa U KOMYTATUBHOCTTA Ha JTU3IOHKIIAATA, OIPOCTABAME JIO
(mraA=b)V (maA—=c)V (maAbA—=c)V (faAN—bA—c)V

(aAN—=bA—c)V (-bA—c)V
(raA—=bAc)V(aAbAc)

Bapazuxl KOMYTaTUBHOCTTa Ha JU3IOHKIUATa, TOBa MO2KE Ja CE IIPpCINUIIE TaKa

(—raA=b)V (maA—c)V (b A—c)V
(raAbDA—=c)V (maA=bA—c)V

X
(raAN=bAc)V(aN=bA—-c)V
(a/Ab/Ac)

Sapaﬂn KOMYTaTUBHOCTTa Ha KOHIOHKIUATa N ,ZLI/ICTpI/I6YTI/IBHOCTTa Ha KOHIOHKIUATa CIIPAMO JIU-
SIOHKIIUATa 1 CBOIiCcTBaTa HA KOHCTaHTUTE, Cb2KJICHUETO X e eKBUBAJICHTHO Ha

X=(—aAbA—=¢c)V(~aAN=bA—¢c)=(—aAN—c)V(bA—Db)=(—aAN—c)VF=—a/A\—c

11
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[HenugaT nzpa3 crasa
(maA=b)V(—aA—=c)V(=bA—=c)V(—ma/\—c)V(maA=bAc)V(aA—=bA—=c)V (aAbAc)
BapaJin KOMyTaTHBHOCTTA ¥ UAEMIIOTEHTHOCTTA Ha JU3IOHKIUATA, TOBa Ce OIPOCTSABA 10
(—aAN-b)V(—aA—=c)V(bA=c)V(maAN—=bAc)V(aN—=bA—=c)V(aAbAc)
KO€TO, 3apaJul KOMYTAaTUBHOCTTa Ha AUIIOHKIHNATA, € CKBUBAJICHTHO Ha

(—aA=b)V(maA=bAc)V(=bA—=c)V (aAN=bA—c)V(maAN—c)V (a/\b/Ac)

/

Y z
[Ipunarame 3akoHa 3a HMOTJIBIIAHETO BbPXY Y U Z U BIKJaMe, 9e TOBa € eKBUBAJICHTHO Ha

(maA=Db)V(=bA—=c)V (maA—c)V (aAbAc)

Koeto, na cBoit pej, MoxKe J1a ce TIpENuINe B CJIeTHAA BUJI 3apajii KOMYTaTUBHOCTTA Ha, JTU3IOHK-
UASITA,:

(—aA=b)V(maA—=c)V(bA—=c)V (aAbAc)
[Ipunaraitku TpukpatHo 3akona Ha Jle Mopran, mojydyaBame eKBUBAJICHTHOTO
—(aVDb)V—-(aVc)V=(bVe)V(aAbAc)

Koeto n TpsibBarlie ja moxkaxkem. U

3 I/IBBO,Z[ B Chb2KJAUTEeJIHaATa JIOTUKA

Onpepneisienne 4. Hexa p u q ca npoudsosny coorcdenus. Kazsame, we ¢ ciejBa JOTUIECKN OT
)
P mozasa u camo mozasa, Ko2amo p — q e masmonozui. Paxmesm, we q credea A02UNECKU O
.l 2
P, Geaeorcum mara: “p = q”. g

Omnpenesienne 5. V3Box 6 coorcdumentama n02uka e nocaedo8amenstocm om coHcoeHus P, P2,

., Pny q 3a naxoe n > 1. Csocdenuama P, P2, --., Pn G TPEANOCTABKH, a ( e ciaejicTsue! .
H3600sm e BaIUIeH, mo2a6a U CAMO MO2G6d, KO2AMO CACICMEUEMO € 6APHO MO02a6a, KO2aMO
BCUMKU NPEINOCMAGKU €A BEPHIU.

Sabeneorcra: CrioMeHATHAT U3BOJ, € BaJMJIEH TOraBa U CaMO TOraBa, KOraTo

(Pr Ap2A...Apa) g

AKo 1oHe ej1Ha IPEJIIOCTaBKa Pi € IbKa, To P1/\p2/\. . ./\py € 1bKa u Torasa (p1/\p2/\...Apn) F q
€ UCTHHA, HE3aBUCUMO OT HUCTUHHOCTTA HA (.

Bamaga 22. Heka p, q u T ca cAedHumMe eNeMEeHMAPHY CEHCOEHUA:

p: Hsar yuu.
q: Hean uepae mewnuc.

r: Usan 6zema baecmawo usnuma no Jluckpemnu Cmpyxmypu.

THa anramiicKu ¢hbOTBETHHTE TEPMUHE ca premises u conclusion.

12
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Hexa p1, p2 u p3 ca coorcderuama-npednocmasku:

Pi: Axo Hean ywu, mo mot we ezeme baecmawo usnuma no duckpemnu Cmpyrkmy-
pU.
P2: Axo Hsan ne uzpae menuc, mot we y4u.

p3: Hean ne e 63en baecmawo usnuma no Juckpemnu Cmpyxmypu.

Loxaoceme, we Hean e uepan menuc.

Pemenue: /la nanumem py, p2 1 p3 Taka:

Pip—T
P22 7q —p
p3: T
Hamrara 1en1 e 1a jgokaxkem, |e

(p=M)A(—g—=Pp)A(or) Fq

[Ile mokaxkem, ge (p1 /\p2/\p3;) — q e taprosorus. [lle nsnosm3Bame TabIMIHIS METOJ,

|

|| ™| T d| | M| |2

[p=r|-gq—=p[-r]((p=1)A(—q—p)A—T) = q]

T
F
_I_
F
_I_
F
_I_
F
_I_

o i e T e e T T

e | e | | e | B |
|| == =] =] = =

R I e e

||| T M| ||

Bamaua 23. Jloxasceme sarudnocmma Ha cACOHUA U3BG00.

Axo eaakxem saxscree u Hama maxcuma wa 2apama, Mapus we 3axscHee 3a cpeusama.
Mapus ne e 3axschana 3a cpeusama. Baaksm e 3axscnan. Caedosamenro, na 2apama
€ UMAAO0 MAKCUMQ.

Pemenne: Heka P, q U T Cca ClleJJTHUTE eJIeMCHTapHU CbhbzKJICHUA:

p: Biakbr 3akbeHsBA.
q: Ha rapara HAMa TakcuTa.

T: Mapus 3aKbCHsIBa 3a Cpelara.

TpsibBa ma mokaxkem, e (((p ANq)—=T1)A-T /\p) F —q. ToBa 3Ha4M j1a MOKaxKeM, e

((PAgQ) =) A=TAp) — —q

13
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e TaBTosiorud. /la pasriesame uzpaza
(pAq) =) AT Ap
U JIa TO OIIPOCTUM 4Ype3 €KBUBAJEHTHH IIPeoOPa3yBaHUs:

(PAq)—=7r)A=rAp= (cbrracHo dakra, ve a - b =—-aVb)
( A q) Vr)A=r/Ap= (aconuaTuBHOCT)

(
(=
(
(
(

(—( )V1)A-1) Ap = (aucrpubyrusHocr)

(—( JA=T)V (rA—=r)) Ap= (cBoiicTBa Ha OTPHIIAHHETO)

(—( )A=1)VF)Ap= (cBoiicTBa Ha KOHCTaHTHTE)
(—'( ) —1)Ap = (KOMYTATUBHOCT, ACOIUATUBHOCT)
(=(pAq)Ap)/\N—=r= (3akonu Ha /le Mopran)
(pV—=q) Ap)/A—=r= (aucrpubyTHBHOCT, KOMYTATHBHOCT)
(pAp)V(pA—q))/A—r= (cBoiicTBa Ha OTPUIAHUETO)
(FV(p/A—=q))AN—r= (cBoiicTBa HA KOHCTAHTHUTE)
pA—qAT

Nma jBa BapuaHTa 3a JIOBbPIIBAHE Ha PEIIEHUETO.

BapuanTt A: Moxke ja ce mokaxe ¢ Tabuuna, ge (p /A —q/\T) — —(q e TaBTOJOrus:

|

[pA—gAT [ (PA—gAT) = —q |

=| | ™| | H| H| T 1|2
o e e [ e | R e Tl B
| B B e | e B

MM || ™M

= ||| ™| 7| ™ 1|

Bapuant B: Beue cme nokazasu, 1e
(pAq)=T)ATAp=pA—qAT

Ho p/\—'qAT € UCTHUHa TOoraBa 1 CaMO TOI'aBa, KOI'aTO BCEKHU OT TPUTE Cb2KJ/ICHUA B Ta31 KOHIOHKIIHA
ca MCTHHA, KOETO BKJIIOYBA U (. U

IIpaBusa 3a n3Boa: OOmonpreTn ca CIeIHUTE IPaBUIa 38 W3BOJ B ChbXKIUTeJTHATa JorukKa. C
TSIXHA IIOMOII IIPABEHETO Ha U3BOIHU CE OIPOCTABA 3HAYUTE/IHO — C'HINO KAKTO B IIpEJIHATA 3a/1a4a,
€ MHOTO II0-JIECHO OT IPEJIIIOCTABKIATE

P
—q

T

Jla U3BEJIeM —( BeJHAra, HAMecTOo Jia CTPOMM TabJmIaTta Ha ucTuHHOCT Ha (p A—q A1) — —q. I
TaKa, BbIIPOCHUTE TIPpaBUJIa Ca:

14
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IIpaBusio modus ponens: p/A\(p — q) F q

ITpaBusio modus tolens: —q A (p — q) F —p

IIpaBuio xunoreruden cuaorudsvm: (p = q)/A\(q—=1)F(p— 1)

IIpaBuiio AU3IOHKTUBEH CUJIOTU3bM: ( (PVaQq) /\ﬁp) Fq

IMpasuiio 3a koHtoHKmusTa p A q - p A q" wm namucano apyrosde p,q +p A q
IIpaBusno 3a onpocrsiBane: p/\ gt p

IIpaBujio 3a goka3aTesICTBO Ype3 CJIyvau: ((p = 1)\ (q— r)) + ((p Vq) — r)
ITpaBniio 3a KOHCTPYKTHUBHATa AUJeMa: ((p =g AN(Tr—=s)A\(pV T)) F(qVs)
ITpaBuJjio 3a JecTpyKTUBHATA JAJIEMA: ((p = q)N\(r—=s)AN(—qV ﬁs)) F(=pV-r)
ITpaBuiio 3a pesomonusTa: ((p Vq)A\(—pV r)) F(qVr)

Samaua 24. Jokxasceme ecarxo om udbpoenume degem npasund 3a U300, U3NOA3ATKU MAOAUNHUS
Memod.

Pemenne: e mokaxkem mpaBUIOTO 38 PE30JIIONUATA.

(plalr[pVa]lpVr[VaOA[PVT) [qVr][((pVIA(PVT)=(qVrT)]
FIF|F| F T F F T
FIF|T| F T F T T
FITIF| T T T T T
FIT (T T T T T T
TIFIF| T F F F T
TIF[T| T T T T T
TITIF| T F F T T
TIT(T| T T T T T

]
Sabeseorcka: OT mocieaHaTa Tabuna sicHo ce BmKaa, de (p VvV q) /A (—p V 1) He e joruveckn
exkBuBaJsieHTHO Ha ( V 1. Taka 1e koraro 3amectBame nspas ot Bujga (p VvV q) /A (—p V 1) ¢ uzpas
or BuJa q V T ChIJIACHO TIPABUJIOTO 3a PE30JIIOIUATA, TOBA HE € 3aMecTBaHe Ha eJIUH JIOTUIeCKH
u3pas ¢ JIpyT, eKBUBAJCHTEH Ha HEero U3pas, a € CTbIKA KbM HIKAKbLB JIOTUIECKU U3BOJI,.

agada 25. Jokxasceme sasudnocmma Ha caedHUSs U3600.

Tasu cympun ne bewe casHue80 U dnec € no-cmydeno om euepa. Axo omudem da
NAYBAME, MO MaA3U CYMPUH € buso casHYes0. Ako He omudem da naysame, mo we ce
pasxrodum 6 naanurama. Axo ce pasrodum 6 niaHuHaMA, MO e ce npubepem npedu
seuepa. Caedosamenno, we ce npubepem npeou 8evepA.

Pemenue: Heka p, , 7, s u t ca cile/IHUTe CHbXKIEHU:

THamucano Taka, IpaBHIOTO U3IIEXK A Ge3cMmuciieHo. VnesaTa e, 4e akO HE3aBICHMO U3BEIEM OT €IHU U CbIIT
[IPEJIIOCTAaBKU U P, U ([, UMaMe IIPaBo Ja TBDLP/UM, Y€ KOHIOHKIUATA P /\ € UCTHHA U MOXKEM Jia s U3II0JI3BaMe.

15
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e p: Tazu cyTpuH € CIIbHYEBO.

e (: JlHec e 1mo-cTyjIeHO OT BUepa.

e 1: [lle ormuem Ja mryBame.

e s: [lle oruyuem Ha pasxojKa B IUIAHUHATA.

e t: Ille ce mpubepem mpe i Bedeps.
TpsibBa ja joKazKeM, de U3BObT

(pPAPQAT 2P AT = s)A(s—t)) Ft

e BasmieH. 1o Kak MoXKe Jla craHe TOBa.

1. -p/A\q (upesmocraBka)

2. =p  (or (1.) u mpaBuIOTO 3a OUPOCTSIBAHE)

3. r—p (upemmocraBka)

4. =r (ot (2.) u (3.) ¢ modus tolens)

5. =T —'s  (mpeJmocTaBKa)

&

s (ot (4.) u (5.) ¢ modus ponens)
7. s —>t (upemmocraBka)
8.t (or (6.) u(7.) c modus ponens)
amaua 26. /loxasceme sarudnocmma ma cACOHUA U3GO0.
AKo mu npamuw umetia, we HANUWaE NPoepamama Haspeme. Axo He mu npamu
uMetin, we cu aeena pano. Akxo cu aeena paro, we ce csbyda ceeoc. Caedosamenno,
aKO He HANUWA NPOPAMAMA HABPEME, Ue ce CBOYOA CEEIIC.
Pemenne: Heka p, q, T u s ca cjeHuTe ChXKICHUS:
e p: Tu Mm nipaTy UMeit.
e : llle mammmia mporpaMara HaBpeMe.
e 1: Ille cu sierna pamo.
e s: [Ile ce cbOyst cBEXK.
TpabBa ma J10KaxKeM, U€ U3BOLBLT
(P= g AP —=1)A(r—38))F(~qg—s)
e BasmjieH. ETo j0Ka3aTe/icTBOTO:
l. p—q (upennocraBka)

2. =q — —p (xourpamosutusHO Ha (1.))
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AT

Sagaua 27. [oxaoceme sasudnocmma Ha cAedHUS U3EB0O0.

—p — 1 (upesmocraBka)
—q — 1 (xunorermdeH cuirorusbM oT (2.) u (3.))

T — s (mpeamocraBka)

. —mq —s (xumorermuen cuiaoruzbM ot (4.) u (5.))

(PAQVIAGF =) F(pVs)

Pernrenune:

1.

SN S

(pAq)Vr (mpemmocraBka)
(pVT)A(qVr) (aumerpubyrusuoct u (1.))
pVr (umpasmioro 3a onpocrsasaie u (2.).)
r— s (mpeanocraBka)

—rVs (or dakra, ve a - b=—-aVbu(4.).)

. pVs (pesomonus Bupxy (3.) u (5.))

Samauda 28. Baauden au e uzsodsm

Axo pewuw scaxa 3adaua 6 yuebnuka, we nayduw uckpemua Mamemamuxa. Tu
cu Haywua Juckpemmna Mamemamura. Caedosamenno, mu cu pewus 6cara 3adava 6

yueoHuKa.

Pemtenne: He, 3amoro

He e BajuaeH n3Boj. CaMmu JIoKaxkeTe, de ((p — q) A\ q) — P HE € TABTOJIOTHUS.

(p—=aq)Aq)Fp

Sagaga 29. Baauden au e uzcodsm

Axo pewuw ecara 3adava 6 yuebruka, we nayvwuws Juckpemmna Mamemamuxa. Tu He
cu pewun caka 3adaua 6 yweonura. Caedosamenrno, mu He cu naydus luckpemma

Mamemamuxa.

Bamaua 30. Jloxasceme, we uzsodsm ¢ npednocmasku

(pAt) = (rVs)
q— (uAt)
u—p

-S

u caedcmeue q — T e 8aUdeH.
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Bagaua 31. Paseacdatime caconama sadana, 6zema om [Ros07, Problem 35, pp. 74 :

Axo Cynepmen e cnocoben u orceaae da npedomepamu 340mo, Mot bu 20 HANPAGUAL.
Axo Cynepmenr e necnocobern da npedomepamu 340mo, Mot € be3cuneH; KO He HCeAae
da npedomepamu 3a0mo, mot e 3sa. Cynepmen ne npedomepamsasa zaomo. Axo Cy-
nepmen couwecmeysa, mot ne e numo bezcusen, Humo 3sa. Caedosamenno, Cynepmen
He CHUECTMEYEA.

Onpedeneme daru u3sodsm e 8asuden.

Pemienne: I13Bo1bT € Bammen. Heka p, q, 1, s, t m U ca clenHnTe eleMEeHTAPHN CbKIEHNS:

p: Cynepmen e criocobeH Jia mpegoTBpaTu 3JI0TO.

q: Cynepmen »kejiae jia peOTBPATU 3JI0TO.

r: Cytnepmen e Ge3cuiieH.

s: CymepMeH e 3bJI.

t: Cymepmen mpegoTBpaTsiBa 3J10TO.

u: CymepmMmeH chbIecTByBa.

[Ile mokakem, |e

10.
11.
12.
13.

© »®» N o A W

(pAq) =N (p = )N (—g = s) A—tA(u— (-TA—s))) F—u
(pAq) =t (upeanocraska)

—t  (mpeamocraBka)

—(p/Aq) (modus tolens Bbpxy (1.) u (2))

—pV —q (3akonm zna De Morgan Bbpxy (3.))

—p — 1 (upemamnocraska)

—q —'s (mpejmocTaBKa)

(—p = 1)\ (—q —s) (upaBmio 3a KoHOHKIWATA BPXY (5.) n (6))
(—p—=1)A(~q—=s)A(—pV—q) (upaBmio 3a koH. Bbpxy (4.) u (7), aconuaTuBHOCT)
TV's  (KOHCTpYKTHBHa JujieMa Bbpxy (8.))

—(=(rVs)) (mpoitno orpunanue Bbpxy (9.))

=(=r /A =s)) (3akonum ma De Morgan Bbpxy (10.))

u— (—rA—-s) (upemmocraBka)

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

Bagaua 32. Joxaosrceme, we useodsm c npednocmasky Pi, P2, ---, Pn U caedcmseue q — T e
saAuden, axo useodsm ¢ Npednocmasku P, P2, ---, Pn, 4 U caedcmeue T e 6asuden.

"Rosen ma croit pes s e B3en or [KM64].
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4 BwbBeaenune B npeauKaTHaTa JOTMKa

Onpegenenne 6. Exnomecren npenukar e csocdenue, 6 K0Emo uma “npasdno msacmo’, 6 xoemo
NPA3HO MACMO CE CAA2A 00K OM HAKAKEA NPeIsapumesto 3adadena 0baacm, HAPeYeHa TOMENH.
3a scexu obexm om dometina, NPeduramsm € U UCTIUHG, UAU NBHCA. U

Karo npumep, HeKa JIOMEHHDBT Ce ChCTOM OT ILJIOJOBETE
sg0bJIKa, OaHaH, ITOPTOKAJ, aBOKAJI0, sIr0/1a

Heka siobikaTa u aBOKaJI0TO ca 3ejieHr, DAHAHDBT € YK'bJIT, IOPTOKAIBT € OPAHXKEB, & sAroJiaTa €
gepBeHa. /la pasrienamMe CbKIeHUATA:

1. d6biakara e yepBeHa.
2. banaHbT € 4YepBeH.

3. IloprokanbT € uepBeH.
4. ABoKaJ0TO € YepBeHo.
5. dAromara e gyepBeHna.

ChbritacHo JIONMyCKaHusTa, IbPBATE YETUPH ChXKJICHUS Ca JIbXKa, a MOCJEIHOTO € UCTUHA.
Cera Jia cu mpesicTaBUM, Y€ OT BCAKO OT Te€3U ChrKJIEHUs] CMe MaXHaJIu MMEeTO Ha ILIO/A U CMe
ro 3aMeHmIN ¢ MHororoune “...”. II B merre ciaydaa! momyuasame

... € YepBeH. (15)

ToBa e ejiHoMecTeH peIUKAT, YUATO TOMeTH ca meTTe n3dpoenu 1ojia. [Ipaznoro MscTo, 3a KoeTo
ce roBopu B Oupesesenne 6, € MHOroTOUMeTO. Ha MSICTOTO HA MHOTOTOYMETO MOXKEM JIa CJIaramMe
nMe Ha TJI0J] ¥ 3& BCSIKO MMe Ha ILIOJ, TBbP/IEHNETO € WU UCTUHA, WU JIbXKA.

Hamecto na cirarame TOYKM WM MTOJMepTaBKa Ha MPA3HOTO MSICTO B ChXKJIEHHETO, yIOOHO €
Jla, U3M0JI3BaMe MPOMEHJINBa, MpUMepHO X. ToraBa mpejaukarbT craBa “X e depseH(a)”, K'bJIeTo X
B3eMa CTOMHOCTH OT yKazaHara obsact. [la Genexxum tosu npegukar ¢ “P(x)”. IIpu rexkymmre
JIOTTYCKAaHUSI,

e P(aroma) =T,
e P(sab6baka) = F, P(6anan) = F, P(noprokas) = F, P(aBokajo) = F.

[ToguepraBame, de npeaukarsT P(x) cam mo cebe cu He € HUTO MCTHHA, HUTO JIbxKa. Vlcruna
WK JThXKa Ce MOJIydaBa caMo CJIeJl 3aMecTBaHe Ha X ¢ HIKOi 0bekT oT obactta. OcobeH naTepec
MPEJICTABISABAT /IBa CIydas IIPHU TaKOBa 3aMeCTBAHE:

® KOraTo MMa IIOHE €IMH ODEKT, 3a KOWTO IpeIukarbT e ncruHa. Tosa Gegexkum ¢ IxP(x).
e KOraro 3a BCEKHM ODEKT IpeauKaTbT e uctuHa. Tosa 6emexkum ¢ VxP(x).

CumBoauTe “3” 1 “Y”’ ce mapmyaTr x6anmopu. 3 € eK3UuCmeHUUaAHUAM K6aHmMop, a V € yHusepca-
)
Huam Kearnmop. Ako obekTuTe oT 00JIACTTA ca KpaeH OpOoi, Ja pedeMm dj, dy, ..., Oy, TO

e IxP(x) uma cvucna ma P(aq) V P(ay) V...V P(a,), a

tPorbr Ha mymara HaMa 3HaUeHHe, TaKa de “. .. e depBer” ce CUUTa 3a CHIIOTO KaTo “...e depsena’.
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e VxP(x) nma cvmena ma P(a;) AP(ay) A... AP(a,).

Tosa mocTpupa daxTa, ye eK3UCTEHIIMITHUAT KBAHTOD € CBbp3aH C JUBIOHKIUATA, & YHUBEPCAJI-
HUAT, C KOHIOHKIINATA.

[Ile nrrocTpupaMe mossaTa OT U3IOA3BAHETO Ha IpeauKaTu ¢ KBaHTopu. Jla pasriemame cieaHust
TPUBUAJIEH U3BO/I:

Besika puba xkuBee BB BosaTa. [IberbpBara e puba. Crie/loBaTe/THO, MLCTHPBATA K-
Bee BbB BOJIATA.

Ot Hait-0011u chobparkeHns e sICHO, Y€ M3BOBT e BaymaeH. Ho ako ce onmrame a popmaausupame
HEIATa ChC ChKIUTETHA JOIUKa (KaTO B IIPEJIHUTE CEKIUN), HAMA KaK Jia MOKayKeM BAJIUHOCTTA
Ha n3BoJa. Heka 3amecTuM MbpBOTO U3peUEHUE C P, BTOPOTO, C (, M TPETOTO, C T. 3a JIa IIOKaXKeM,
Ye U3BOJIBLT € BaJIMJieH, TPAOBa Jla mokazxkeMm p /\ q F T, KoeTto He e BajujeH u3sojl. Bamumnocrra
Ha M3BOJIA Ce BUIKJIA, KOTATO Ce BIJIEJlaMe B CTPYKTypaTa Ha M3PEUEHUsITa, & He TH PasTyIekKIaMe
IIPOCTO KATO €JIEMEHTapHU ChXKJIeHud 0e3 cTpyKTypa. IIbpBoTo mM3pedenme Ka3Ba, 4de 3a BCAKO
Hero (0T HAKaKBa 00JIACT, IPUMEPHO KUBOTHHU ), KO TOBA HEIO e puda, TO TO JKUBee BbB BOJATA.
Heka P(x) e npeaukarsT “Xx e puba’, a Q(x) e npeaukarsr “X xKusee BbB BojaTa’”. ToraBa mbpBoTO
uzpevenne ce (GopMaIu3upa TakKa:

Vx(P(x) = Q(x))
Heka t osnauaBa mberbpsa. Broporo uspedenne e P(t). Karo 1s10, u3Boabr e

Vx(P(x) — Q(x))
P(t)

~ Q(t)

HpI/I TO3U1 3alliC Ha JIOTUYECKH U3BO/, IIPEAIIOCTABKUTE CE 3allMCBaT €JIHa Ha/l ApyTa, CJIeJIBaHN OT
Cun

XOPUBOHTAJHA YepTa, MoJI KosaTo e cjaejactsuero. [Ipen ciieicrBuero ce ciiara 3HakbT ) KOHTO
ce Jere, ‘ciea0BaTeTHO .

Koraro e u3no/sBan KBAaHTOP BbPXY HIKaKBa IIPOMEHJIMBA, Ka3BaMe, 4e Ts € cespaana. [Ipumep-
Ho, B m3pasa “VxP(x)”, npomenausara X e cBbp3aHa. AKO JajeHa IIPOMEH/IMBA He € CBbp3aHa,
KasBaMme, de Ts e ceobodHna. KakTo Kazaxme Bede, m3pasu OT IPEeIUKATHATA JIOTHKA ChC CBOOOTHI
MIPOMEHJIMBU He MOKe Jla ca HUTO WCTUHA, HUTO JIbXKa. [IprmemMame, ge KoraTo 3ammcBaMe U3pasn
¢ KBAHTOPH, KBAHTOPUTE MMAT IIO0-BUCOK IPHOPUTET, TOCCT CBHP3BAT IO-CUJIHO, OT JOIUIECKUTE
cbiozu. CreaoBaTesiHo, B U3pas3a

VxP(x) — Q(x)

JefiCTBTHETO Ha KBaHTOpa He ce mpoctupa Bbpxy Q(x) m x e cBobosgra mpomenaumBa B Q(x).
CileioBaTeHoO, IMOCICIHAAT U3pa3 He MOXKe Ja MMa CTOMHOCT MCTHMHA WM JIbXKa. 3abeerkere
pasnukara ¢ u3pasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cies VX yKa3Bar, de JIefcTBHETO
Ha KBaHTOpa ce mnpoctupa Bbpxy P(x) — Q(x), a e camo Bbpxy P(x). C men mo-rossma sicHOTa
I1Ie TIOBTOPUM IOCJIEIHUTE CHOParKeHUsI:

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

.

0OXBaT Ha JIefiCTBUE Ha KBAHTOPA

Vx P(x) — Q(x)
—~—

obxBaT Ha ﬂeﬁCTBHe Ha KBaHTOpa
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[IpequkaruTe mMorar ja MMa IOBeYe OT €JIHO Ipa3HU MecTa 3a IolrbjBaHe. nade kazano, ja
JIBYMECTHH, TPHMECTHH U T. H. /la ce BbpHeM Ha npumepa ¢ miogosere. Heka B npeaukar (15) Ha
cTp. 19 3amecTum ¢ MHOrOTOUME U JiymMaTa “depsen’ . [loyrydaBame

O R (16)

Ha MsicToTo Ha BTOPOTO MHOTOTOYME MOXKEM JIa Caarame uMe Ha IBAT. [1o To3um HaumH, 3aMecT-
BaflKil 'bPBOTO MHOI'OTOYHME C WM€ Ha ILIOJ ¥ BTOPOTO, C UME Ha IBAT, HOJydaBaMe CbiKIeHU,
KOWTO Ca UCTUHA WJIM JIbXKa. YI00HO € Jla ce M3I0JI3BaT UMeHa Ha TPOMEH/IMBI HAMEeCTO MHOTOTO-
qus, 3a Jla He ce HaJlara Jia yTodHgBaMe “IrbpBoTo MHOroroune” u “sroporo muororoune”’. U raka,
HAMECTO I'bPBOTO MHOI'OTOYHE IOJI3BaMe MPOMEH/IMBaTa X, U HaMecTo BTopoto, Y. IlosyuaBame
JnByMecTHHUs peaukar P(x,y)

P(x,y): xeuy.

K'bJIETO X B3€Ma CTOWHOCTH MMe Ha IO/, a Y B3eMa CTOMHOCT mMe Ha IBAT. [[puMepHO, ChIiacHO
JIOIyCKaHUsSITA 3a [IBeTOBeTe Ha 1iooBere, P(x,y) = T koraTo x e baHaH 1 Y € XKbJITO, a P(x,y) =
F xoraro X e sroyia u Yy e 3ejieHo.

KBanTopu ce u3mno/3Bar u Ipu [IpeIuKaTUTe ¢ IoBede OT eHa npoMenuBa. Tunndda ynorpeba e,
npumepHo, VxVyP(x,y). Tosa ce dere, “3a Besko X, 3a Besako Y, P(x,y)”. Ako P e npeaukarsr or
npuMepa ¢ IJI0JI0BeTe U 1BeToBere, T0 VXVYP(X,Y) e rbKa, Thil KATo He € BSIPHO, Y€ aKO B3eMeM
KOM Jla e IJIOJ, U KOi Ja € MBSAT, TO3W ILI0/T 38 IbJIZKUTETHO € OT TO3U IBSIT — MIPUMEPHO, OaHAHBT
He e JepBeH, ToecT P(OaHaH, YepBeH) e JIbrKa.

B u3paza VxVyP(x,y) kasBame, ue KBanTopure ca 6.a00cenu. Moxke Jia nMaMe BJIOYKEHH KBaH-
Topu OT pazsmuen Buj, npumepuo YxIyYP(x,y). Tosa ce dere, “3a BCSIKO X ChIIECTBYBa Y, TAKOBA
e P(x,y)”. AKo 0THOBO MoJI3BaMe mpuMepa ¢ miojosere u 1serosere, VxIYP(x,y) e uctuna. 3a
Jia ce ybeauM, Je e Taka, JIOCTAThUYHO € Jia ChoOpa3uM, Y€ BCEKH ILIOJ UMa HAKAKHB IIBST.

EnoTunnn kBanTopu Morat Jia ObaaT pa3MecTBaHU 06€3 TOBa Jia ce 0Tpa3siBa Ha NCTUHHOCTTA,
TOECT BUHAIM

VxVyP(x,y) = VyvxP(x,y)
IxFYP(x,y) = FyIxP(x,y)

Ot gpyra crpana, pa3HOTHIIHE KBAHTOPH He MOXKe J1a ObJaT pa3MecTBAHHU 110 TO3W HaduH. Toecr,
B 00IIUs CJTydaif,

VxIyP(x,y) #Z FyvxP(x,y)
IxvyP(x,y) # Vy3IxP(x,y)

Karo npumep na pasriesame IByMeCTHUS ITPETUKAT

Qlxy): x+y=2

KbJIETO X U Y B3EMAT CTOMHOCTH OT MHOXKECTBOTO Ha peajHuTe qucia. VxIyQ(x,y) oueBmmno
€ MCTHHA, IIOHEXKe 3a BCJAKO PeasiHO X MMa JPYro pPeasHo Y, a MMEeHHO Y = 2 — X, TaKuBa 4e
x+y = 2. Ot apyra crpana, JYyvxQ(x,y) e abka, HOHEXKE HIAMA PEATHO TUCTIO0, TAKOBA T€ BCIKO
JIPYyTO peasiHo, ¢bOpaHo ¢ Hero, Ja gasa coop 2.

Awnajiormyano, B mpuMepa ¢ 110/1oBere u 1iserosere, YxIYP(x,Y) e nucruna, KaKTo Bede Kazaxme,
nokaro JYyVxP(x,y). BropusT uspas 6u Ouy1 ucTUHA, AKO BCHYKHU ILJIOJ0BE OsiXa B €JIMH U ChIIN
(BAT.
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Babenexere, ye B “VxP(x,y)”, Yy e cBobO/HA IPOMEHIMBa, TIOHEXKE He Iolaja B obXxBaTa Ha
neiicrBre Ha KBaHTOp. ClegoBaTeIHO, TOBA HE MOXKe Ja Objie HUTO MCTUHA, HUTO JI'bKA.

Babesexke, e 3a Bcekn npeaukar P(x,y), u3passr Vx3IYyP(x, y) e eksuBasmenten va Vy3IxP(y, x),
Thil KaTO TOBa € IPOCTO IpPEeMMEeHyBaHe Ha IpoMenauBuTe. [IpuMepHo, B IpeanKara ¢ MHOIOTO-
qusita (16) HA TpeUITHATA CTPAHUIA, HIMa 3HAYCHUE [N HAPHYaMe C X ITbPBOTO MHOI'OTOYHE
U C Y, BTOPOTO, WA OOPaTHO.

OTpI/IHaHI/IH Ha M3pa3u C €JHOMECTHU IIpeJUKaTH CE€ U3BbLPIIBAT II0 CJIeJHUA Ha4YUH. OTPpUIaHUETO
IpeBpPblla YHUBEPCAJIHUA KBAHTOP B €K3U3CTECHIIUAJICH 1 O6paTHOTO.

—VxP(x) = Ix—P(x) (17)
—3xP(x) = Vx—P(x) (18)
(19)

“=VYxP(x)” ce gere, “He e BAPHO, Ye 3a BCAKO X OT JaJeHus JoMeiiH e usnbianeno P(x)”. “Ix—P(x)”
ce deTe, “CHINECTBYBa X OT JaJeHMs JIOMEIH, 3a KOWTo e u3mbineno —P(x)”. “—=3IxP(x)” ce uere,

7

“He e BAPHO, Y€ CbINECTBYBa X OT JaJeHMd JIOMEH, 3a Koero e usibianeno P(x)”. “Vx—P(x)” ce
Jere, “3a BCSIKO X OT JaJIeHus JOMeiH e usmbHeno —P(x)”.

[TTe o6ocHoBeM He MHOTO hopmasno (17). Ba ga ce ybeaum, de aBaTa u3pas3a ca eKBUBAJICHTHH,
MOXKEM JIa pasriejaMe ciydail, B KOHTO JOMeHbT e KpaeH, /1a pedeM JIOMEHHBT € aq, dp, ..., A,
1 Ja CboOpas3uM, e

VxP(x) = P(a;) AP(a2) A...AP(ay)
Cbrutacto saxomure ma De Morgan,
—(P(a;) AP(az) A...AP(ay)) = —P(a;) V—P(a) V...V =P(ay)
Ha cpoit pe,
~P(a;)V=P(a) V...V =P(a,) = Ix—P(x)
OGocroskara ma (18) e amaoruma.
JTa pasriie/ane HeTHPHTE TELPICHIS:
o Vx(P(x) A Q(x)) = Vx(P(x)) Avx(Q(x))
e 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))

KbgeTo P(x) m Q(x) ca mpousBOJHU €THOMECTHU MPEJINKATH ¥ MPOMEH/INBATA X BUHAIU IpUEMA
CTOWHOCTH OT eauH U cbiy goMmeitn. Kou or Tesm TBbpaeHust ca Bepuu u kou, He? IIbpsoro
TBBLPACHUE € BAPHO. 3a Ja ce yoeauM B TOBa, Ja pasriejgaMe Coydas, KoraTo JOMEHHbLT € KpaeH,
Jla pedeM dj, Ay, ..., A,. loraBa m3pasbT OTJISIBO €

(Pla1) A Q(ai)) A (Plaz) A Q[az)) A.v A (Plan) A Qlan))
[Topasin aconuaTUBHOCTTA U KOMYTATUBHOCTTA Ha KOHIOHKIIUATA, TOIl € eKBUBaJIEHTEH Ha

(P(a) AP(a) A...AP(an)) A (Qlar) A Qax) Ao AQ(an))
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Broporo tBbpienne e mersipno. Hampumep, mexa P(x) m Q(x) ca mpeaukatn ¢ eIuH U CbIIN
JIOMEITH—MHOTO'BI'BJIHUIATE OT TeoMeTpusTa—kaTo P(x) e “x uma deren Opoit crpann”, a Q(x) e
“x mma "eveten Opoit crpann’. Ouesnanao Vx(P(x)V Q(x)) e mcruna, moHeKe BCEKN MHOTObI'bJTHIK
uMa dereH uian HedereH Opoit crpanu. Obade Vx(P(x)) V Vx(Q(x)) ue e Bapuo. 3a na ce yoeaum
B TOBa, Jla pasrjejaMe MOOTIETHO JBETEe ChyKICHUs-YIaCTHUIM B JUIOHKIASITA;

e Vx(P(x)) He e BAPHO, IIOHEXKE HE BCEKM MHOTOBI'bJIHUK MMa YeTeH OPOil CTpaHu.
e Vx(Q(x)) He e BApHO, MOHE)KE HE BCEKH MHOTOBI'bJIHUK UMa HeYeTeH Opoif cTpaHu.

[MTom mBeTe cbxKjeHUs B JIUBIOHKINAATA Ca JIbXKA, JUBIOHKINATA € JbXKa. C aHaAJIOrMIHn chobpa-
JKEHUSI Ce BUXKJIA, Y€ TPETOTO TBBLPJEHUE HE € BIPHO, a 9eTBBPTOTO € Bspuo. CjieoBaTe/iHo, B
HIKAKbB CMUCDHJI YHUBEPCAJTHUAT KBAHTOP UMa JUCTPUOYTUBHO CBONCTBO CIIPsIMO KOHIOHKITUSATA,
a €K3MCTEHIUAJIHAAT, CIIPAMO JIU3IOHKIAATA.

5 3agau; oT mpeanmKaTHATa JIOTUKA

Samauva 33. Hexa P(x) e npeduxamsm x < 4 ¢ dometin pearnume wucia. 3a 6caxo om caednume
ceotcdenus, onpedeseme 0aal e UCUHA UAY ABHCA.

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

Bagaua 34. Hexa P(x,y) e npeduxamsm “x e cmoauya nay”, ksdemo dometinsm Ha X ca 2pado-
seme, a na'y, deporcasume. 3a ecaro om caednume csoicdenus, onpedeseme danu € UCMUHG UAU
ABHCAQ.

a) P(Amuna, l'spuyus)  6) P(Bapceaona, Ucnanua) ) P(HUxmuman, Apocenmuna)

Bamaua 35. Hexa P(x) e npeduxamsm “X yuu none mem waca onesno”, ksdemo domelinem ca
cmydenmume om OMU. Hzpaszeme na pazeosoper 6sazapcku e3ur 6CAK0 om caednume mespde-
HUA:

a) VxP(x) 6) Vx—P(x) ) IxP(x) e) Ix—P(x)
d) ~3IxP(x) e) =VxP(x) o) mIx—P(x) 3) =Vx—P(x)

HUma ru mespdenus, koumo ca exsusasenmuy edno wa dpyzo? Axo da, xou ca mesu 2pynu?

Baza4a 36. Hexa P(x) e npeduxamasm “x uma xomxa”, Q(x) e npeduxamsm “x uma xywe” u R(x)
e npeduxamsm “X uma nanazasr”, ksdemo dometinoem ce cacmou om aorcumesume wa Cogus. Uspa-
3eme 6CAKO 0m cAeOruMe MEsPIeHUA Kamo mespienue om npedukammnama A02uKa — U3Nnoa36atKu
npeduxamnume cumeosu P(x), Q(x) u R(x), xeanmopume u aozuveckume czro3u.

1. Bcexu wosex uma romka, KYy4e u nanaecan.

Huxoti wosex nama numo romrka, HUmo rKy4e, Humo nanazaa.
Bcexu wosex uma nowe edno om romxa, wy4e, nanacan.
Beexu wosex uma mouro edno om romrka, Ky1e, nanaz2al.

Haxoti wosex uma xomxa u Ky1e, HO HE U nanazan.

S S e

Ione dsama dywu umam xKomka u Kyue, HO HE U NANA2GA.
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Ynsmeane: B (6.) moszBaiite 3HaKa 3a paBeHCTBO “=" WM HETOBOTO OTpuUliaHue “#£". 3a BeeKn
JIBa eJIEMEHTa OT JIOMeifHa X 1 Y, HoTalusATa ‘X =Y’ O03Ha4aBa, de Te Ca €JUH U CHIIU €JIEMEHT, a
“x #y” o3nauaBa 0OPATHOTO.

Pertenne na (6.):

Y ((x #Y) A (P A QM) A=R(X)) A (P(Y) A Qy) A—R(y))) O

Bamaua 37. Onpedeseme kaxeo e mespderuemo YXP(X) —ucmuna uiu ssoca—rsdemo dometinsm
ca pearnume wucaa, a P(x) e npeduxamsm x > 10.

Samauva 38. Onpedeseme xaxeo e mespdenuemo IxXP(x) —ucmuna uru asorca—rsdemo dometinsm
ca pearnume wucaa, a P(x) e npeduxamsm x > 10.

Samaga 39. Onpedeseme xaxeo e mespdenuemo IXP(x) —ucmuna uru asorca—rsdemo dometinsm
ca peannume wucaa, a P(x) e npeduxamem x = x + 1.

Samaua 40. Onpedeseme ucmurHOCMMA HA BCAKO OM CACOHUME MEBPIEHUA, AKO JOMEUHBM, Ce
cscmou om ueaume wucaa, a P(x) e npedukamsm x + 1 > 2x:

a) P(0) 6) P(—1) 8) P(1) 2) IxP(x)
d) VxP(x) e) —3IxP(x) otc) Ix—P(x) 3) —3Ix—P(x)

Banauga 41. Onpedeneme ucmurHocmma Ha 8CAKO 0m caednume mespienus, ako JOMEUHBM ce
CBCMOU OM UEAUME YUCAA:

a) mn+1> n) 6) In(2n = 3n) ) In(n = —)

2) In((n>0) A (n=-n)) d) vn((n>0) — (2=-3))
e)Vn(n>n+ — (2=-3)) orc) Vn((n<0)® (n=0)® (n>0))
3)Vnmn?+2>1) u) VnImn? +m > 1) i) Imvn(n? +m > 1)
x) Yndm(m > n) A) ImvVn(m > n) M) ImVyn(n > n)

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

Bamaua 42. B masu 3adaua dometinsm ce caemou 0m ueaume noAOACUMEAHU wucaa. Pasene-
datime mespderuemo "m ce deau na 7. Ilpedrooceme depurunus Ha eAUMOCN, HANUCAHA UPES
npeduxam(u), xeanmop(u), u 3HayumMe 36 PABEHCMEO (HEPABEHCMBO) U YMHONHCENUE.

Vnsmeane: dedununusara ga Obae oT Bua
Yymvn (m ce JleJId Ha ML TOTaBa M CaMoO TOoTaBa, KOTraTo .. )

Bagaua 43. B masu 3adava domelinsm ce cacmou om ueaume wucaa, no-zosemu om 1. Heka
Q(myn) e npeduxamsm “m ce deau na n”. 3a 6caro wucso Kazsame, we € MPOCTO, AKO ce Jeau
edurcmeeno wa cebe cu. Ilpedrooiceme depunuyus Ha NPOCmMo YUCA0, HANUCAHG YPe3

e npeduxam(u),
e xsanmop(u),
® 3HAUUME 34 PABEHCTNGEO (HEPABEHCME0) U APUMMEMULHUME ONEPAUUL, U

e npeduxama Q(m,n).
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Samada 44. B masu 3adava dometinsm ce cacmou om yeaume wucaa, no-zosemu om 1. Hexa P(n)
e npeduxamasm ‘N e npocmo wucso”. [lobpe uzsecmen daxm e, ue npocmume wucaa ca be3xpatino
MH020. H3pazeme mespderuemo, we npocmume “ucaa ca 0e3kpatino MHO20, 4pe3 cpedcmeama Ha
npeduxamnama so2uka. HUsnoaszsatime u npeduxama P(n).

Ynsmeane: Nznonzsaiite hakTa, de MeuTe YUC/Ia Ca TOJIPEIEHN, TOSCT 3a BCEKH JIBE PA3JIMIHI
IeJIM 9UCJia, TOYHO €IHOTO € TO-TOJIIMO OT JAPyroTo. B perenneTo MoxKeTe Ja M3MOI3BaTEe 3HAKA
o 7

>

Bagaga 45. Jladena e nocaedosamenrnocm om 20 ueau wucaa A[1], A2, ..., AR20)". Hspaseme
BCAKO 0OM caedrume mespolenus upes cpedcmeama na NPedukamHama A02UuKa, U3NoA36atiku 0C6eH

moea 3Hauume 3a paserHcmeo U HepaserHcmaeo, 3HaUuUIMeE 3a apummemuYHy onepayuu, Kaxmo u
aanucume Ha eCmecimeeHuIme Yucaa.

1. Beaxo wucao e Heompuyamenro.

2. Uma deotixa cscednu wucaa, ednomo om koumo e 06a Nsmu no-20Aamo 0om Jpyzomo no
abcontomma cmotinocm.

3. Yucaama ca nodpedenu 6 cmpozo wapacmeauy nopaolsk.

4. Becuwku wucaa ca padsudn.

Permtenue na (2.):
Jie{1,2,...,19}: Ali] = 2xA[i+1]VA[l = =2xA[i+1]V2xA[i] = A[i+1]V=2xA[i] = A[i+1]

Bamaua 46. Hexa P(x,y), Q(x,y) u R(x,y) ca npeduxamu nad naxaxse dometin. Pasenedaiime
mespIeHUemo

vx3y ((P(x,y) A Q(x,y)) — R(x,y))

Hanuweme ompuyarnuemo na mosa mespienue maxa, we 3HaKsm 36 ompuyarue 0a He ce cpewya
BAABO OM, KEAHMOPUME.

SBamaua 47. [epunuyusama na rpaHuiia Ha peajHa (DYHKIUA 6 MAMEMAMUYECKUS AHAAUS €
caednama.

Hexa 1 e omsopen unmepsan, xotimo csdsporca wucasomo a. Hexa f e pynrxyusn, dedu-
rnupara espry 1, moowce 6u ¢ uskaouenue na mouka a. Kaseame, we f uma epanuuya L,
K02aMOo X KAOHU KoM O, MO02460 U CAMO MO246aG, K024MO € 8APHO, He

Ve > 035 >0Vx((0<|x—al <8 = (If(x) — LI <€)
Hanuweme ompuyanuemo 1a mosa mesplenue maxa, e 3naksm 36 0mpuuarue 04 ne ce cpeuyd

8AABO OM KSAHMOPUME; moecm, ucka ce da dademe Heobxrodumo u JoOCMAMBYHO YCA08UE 30 MOBA,
L da ne e epanuya na f npu dadenume npednocmasku.

Bana4a 48. 3a gcako om caednume mesplenus, HANUWEME He2080MO OMPUUAHUE MAKA, e 3H0-
KoM 36 0MPUUaGHUE 06 He ce CPeuLa 8AA680 om keanmopume. Heka nanucanume om eac ompuyarus
Ca KOAKOMO € 8B3MOAHCHO no-npocmu. onycrneme, we JoMETHBM Ca PEANHUME YUCAG.

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

o Wxvy((IX =y = (Y =x) & (y =—x))

TB KOMITIOTPHUTE HAaYKN TaKaBa ITOCJIETOBATECTHOCT CE€ HApUYIA MACUG.
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