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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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1: Caedobsad we cnopmyeam.
s: /Inec epememo e xybaso.

t: ﬂHGC saaAHcHOCMIMA HA 6530’!/.’17@ € Hucka.

Hanuweme nozunecku udpasu, csomeememeauyy, ca caednume uspeverus. Manoaseatime noeu-
yeckume cero3u —, V, &, /\ u —.

1. Hama da dosspuwa npoepamama ra Java npedu 0bs0.

IIle dosspwa npozpamama na Java u caedobsad ue cnopmysam.
Jlnec we cnopmysam ua cympurma, usu caedobao.

Jlnec we cnopmysam cympurma ual cAedobs0.

Axo dnec epememo e xybaso, caedobsad we cnopmysam.

Heobzodumo ycaosue, 3a da cnopmysam dnec caedobsd e, epememo da e Tybaeso.

A N

Jlocmamauno yeaosue, 3a da cnopmysam onec e (m.e., Cympunma uiu caedobsd), epememo
da e TYybaso u BAGHCHOCMG 06 € HUCKA.

Banaga 3. Hanuweme cscmasHo conclenue, eK8usaieEHTHO HA CAEOHOMO, HO 0e3 U3NOAZBAHE HG
ompuyarue “AKo He MM OIpaBHUTE BOIOIPOBOJIA, HAMA Jia IjiaTsd HaeMma.

3a,z[aqa 4. Hanuweme ma@muama HA UCTUHHOCT, HA 6CEKU OM CACOHUME A02UMECKU u3pasu,
xsdemo P, 4 U T o3navasam eAeMeHmapHU ceotcenus (m.e., ca no2uMecru npOJ\/LeH./LUGU).

1. =(pV—q)—=p

2. p—=q)—or

3. (pPAP—4d) =4

4. g (7pV—q)

5. ((p—=a)A(@—=1) = (p—r)
6. p—(q—)

7 (p—49q)—(q—p)

8 (pAq)—p

Ba,z[aqa 5. Hanuweme maé/muama HA UCTNUHHOCT, HA 8CEKU OM CACOHUME NO2UMECKU uspas3u,
Ka0emo P, q u T o3navasam enAemMeHmapHU cBotCcoenUs (m.e., C N02UYECKRU npOJVL@HJLUBU).

1. (pVq)—=(p®q)
2. (poq)—(pVaq)
. (pVdaelpNq)
4. (peq)@(-peq)
5. peogo(-pe )
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6.

(p®q)— (p®—q)

Bama4va 6. B 3adaua 4, xou u3pasu ca masmoso2ul, Kou ca NpomuoPe US U KOU C YCAOSHOCTU Y

3agaua 7. Hexa p, q u T ca coorcdenuima:

P: B pationa ca 3a6eaa3anu MEUKLU.

q: Xodenemo no nsmexama e be3onacho.

r: Masunume oxonao nsmexama ca Y3PEeAU.

Hanuweme nozuuecku uspasdu, csomeememeawu ca caednume uspevwenus. Hanosssatime nozu-
yeckume csr03u =, V, N\, = u .

1.
2.

Manrunume oxono nemexama ca Yy3peau, Ho 6 paz’ZOHa HE € 300eAA3AHU MEUKU.

Meuxu 6 pa’LtZOHCZ He ca OuAl 3a0eAA3AHU U TOOEHEMO NO NEMEKAMA € 6630’/1&6710, HO MaAAU-
HUME 0KON0 Nomerkama He Ca Y3Peau.

Ako masrurume okoao nsmexama ca yspeau, mo rodernemo no nemexama be be3onacro axo
u camo akro 6 paﬁona He ca 3a0eAA3aAHU MEYKU.

He e 6esonacro da ce xodu no nsmewxama, Ho 6 paﬂona He ca 3a0eAA3AHU MEYKU U MAAUHUME
OKO0AO0 NBMEKRAMA Ca Y3PEAU.

3a da moorce xodenemo no nemexama 0a € cuypHo, HEOOTOOUMO € MANUHUME OKOAO NEMme-
Kama da He ca y3peau U 6 pationa da He ca 3a0CAA3AHU MEUKU.

Xodenemo no memexama ne e 630NaAcHO aKO U CAMO AKO 6 paz’lona ca buau 3abenazanu
MEUYKU U MAAUHUME OKOAO NBMEKRAMA CA Y3PEAU.

Bamaua 8. 3a 6carxo om caednume u3peueHus, NPEOSOAHCEME eKBUBANEHMHO CBAHCIEHUE OM 8UIA

“Ako ...

, 70 ...". Ilpedaootcenume coorcdenus moorce da ca noseve om eono — 6 maxss caywal,

maxrnama KorMHKUUA da e exeuUBaNEHMMHA HA CBOMBEMHOMO U3peeHuUE.

1.
2.

7.
8.

Tpabea da usmuew xKorama na weda, 3a 06 NOAYHUW NOBUUWEHUEMO.
Koeamo 3adyxa 1ooicen eamsp, cre2sm ce monu.

3a da saocu eapanyusma mpabea e npodykmesm da e 3axyneHn npedu No-mMasko om 0dse
200UH.

Hean busa sarasan 6UHA2U, KO2armo npenucea.

LU@ umame docmesn 0o NEAHAMA 6EPCUA HA y66 catima camo moeaea, Ko2amo naAamume
makxcama.

II]e umame docmasn do nsanama sepcus Ha yeb catima Mo2a6a, KO2a4MO NAGMUME MAKCAMA.
3a da me uzbepam na Mmadu OABHCHOCT, MPAOBA Aa NO3HABAUL NPAEUNHUME TOPG.

Ha Mapus surazu v cmasa A0u0 8 KOAG U HUKO2A, U36BH KOAG.

Sagaga 9. /[oxaosrceme, ue

p—=(q—=1)—=(p—=q) —(p—71)

€ maeimonocusd.
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Bama4da 10. Axo saoeuveckama npomenausa  uma cmotinocm T, onpedeseme 6CUNKU 6a.A100UUL
HA N02UMECKUME NPOMEHAUSY, P, T U S, 304 KOUMO U3PA3BM

(= ((pVr)A=8)) A (—s = (-TAQq))
uma cmotinocm T.

Bamaua 11. B doma 1a cemeticmeo M. uma wemupu deva. Edno om max e udanro mopmama, npu-

)
eomeena om 2ocnootca M. Ilpu “pasnum” na deuama, me dasam caednume 0omeao060pu Ha 6BNPOCA
“Koit uzstme Toprara?”’:

Anbena: Baadumup uzsade mopmama.
Bopuc: He cem a3!
Baaaumup: [epzara udsade mopmama.

I'eprana: Baadumup usdasea, xadsatiku, 4e a3 u3adoxr mopmama.

Kot e sunosnuxsm, axo e uzsecmno, e € camo edun (usu eona), u ue mouno edno deme Ka36a
ucmunama?

Pemenne: EqHO BB3MOXKHO perenne e cjiegHoTo. Thil KaTo TOYHO eIHO JeTe Ka3Ba UCTUHATa,
e pasriejgaMe 9eTHpPUTe Bb3MOXKHU ciydas 3a ToBa. Heka BbBemeM derupu Oyksu V, B, A n
G, KouTO O3HAYABAT IPOCTU ChHXKJIEHUs 10 caeauus Hadud: V e “Biagumup ussige toprara’, B e
“Bopuc uzsige Toprara’, A e “Anbena uzsge Toprara’ u “G” e “I'eprana uzaue Toprara’. Torasa
Anbena kasea V, Bopuc kazsa —B, Biragumup kazsa G, a I'eprana kazsa —G.

Ciyyaii i: AsbGena Ka3Ba UCTHHATA, a BCUYKH JAPYTH JIbXKaT. ToraBa B cuita e VA——BA—=GA
——=G. T'wit kKaTo TO3M M3pa3 cbabpxka —G /A ——G. Ho mo npaBuiata Ha CbhXKIUTETHATA JIOTHKA,
TOil e ekBuBajieHTeH Ha F, 3amoro =G A——G = —~G A G = F. Epro, uama kak Ajbena jia Ka3Ba
UCTHUHATA, & BCUYKU JAPYTU Ja JIbXKAT.

Curyyaii ii: Bopuc ka3Ba nctunara, a BCu9Iku Jpyru Jbxkar. ToraBa B cuma e =V A—BA—=G A
——@G. Tbit kato TO3M U3pa3 chabp:ka —G /A —=—G. Ho mo nmpasuiara Ha ¢bXKIUTEJTHATA JTOTHKA,
Toit e ekBuBaJjieHTeH Ha F, 3amoro =G A ——G = -G A G = F. Epro, nama kak Bopuc ja ka3sa
HCTUHATA, & BCHIKU JIPYTU Ja JIbKaT.

Cuyyaii iii: Biaguvmup ka3Ba uctunara, a BCUIKH JpyTH JbxkKat. Torasa B cuta e =V /A——B A
G A—G. Ho o mpaBmiara Ha ChKIUTeTHATA JIOTHKA, TO# e ekBuBajeHTeHn Ha —V /A B/\ G. Tosa
Ka3Ba, de Biagumup He e ussiii TopraTta n Bopuc e ussit roprara u I'eprana e ussiia Toprara. Ho
HHUE 3HaeM, 9e TOYHO €JTHO JIeTe € U310 TopTata. Epro, Hama Kak BiamuMup ja Ka3Ba HCTHHATA,
a BCUYKW JIPYTHU JIa JIbXKAT.

Cuywyaii iv: T'eprana kasBa nctunHaTa, a BCUYIKHU JpyTrHu Jbxkat. ToraBa B cura e =V /A ——B A
—G /A —G. Ho o mpaBuiara Ha ChyKIUTe/HATA JIOTHKA, TOH e ekBuBajeHTen na —V A B /A —G.
Tosa kaszBa, ye Binagumup He e mssy Toprara m Bopuc e uzsiim toprara n I'eprana He e ussiia
topTata. [loc/ieTHOTO € Bb3MOXKHO, TOECT, € ChbBMECTUMO C OIPAHUYCHHUATA Ha Tasu 3ajada. 1 bit
KATO OTXBbPJIMXME Bb3MOXKHOCTTA JIPYTUTE JIENA Jia Ka3BAT UCTUHATA, & TOYHO €JIHO JieTe Ka3Ba
ucTuHaTa, n3au3a, de ['eprana ka3pa ncTUHATA.

Torasa Bopuc e uzsr roprara. U
Sagada 12. Jloxaoceme uau onposepzatime, e:

1. UMNAUKAUUATA € ACOUUATMUBHA.
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U3KANOH6AULO0TNO UIIA € ACOUUATMUBHO.

UMNAUKAUUANA € UCMPUOYMUBHA CNPAMO KOHIOHKUUAMQ.

UMNAUKAUUAMA € UCMPUOYMUBHA CNPAMO QUSNOHKUUAMA.

umMnauxayuAMa € &ucmpu@mue%a CNPAMO USKANOHYBGULOTNO NJIN.

KOHMWHKRUUATA € ducmpu6ymu6Ha CNPAMO UMNAUKAUUATIA.

dugmm{:uwima (& 0ucmpu6ymuena CNPAMO UMNAUKAGUUATTA.

UBKAIOUBAULOMO WU € JUCTPUOYMUBHO CNPAMO UMNAUKAUUANG.

Bamaua 13. Ilem Jywu—Anbena, Bopuc, Baadumup, lepzana u Jumumsp—umam docmasn Ao
nakaxss wam pym (chat room). Moowceme au kasrceme xou om max “camsam” 6 momenma, axo e
u3eecmmo, ve:

1.

Pemrenne:

Bopuc usu Baadumup (moorce u dsamama) wamam ceza.

Hau Tepeana, uru Jumumasp (Ho ne u dsamama) wamsam ceza.

Axo Aabena wamu, mo u Iepeana wamu.

Hau Baadumup u JTumumasp wamam u deamama, ust Humo eour om max He 4amai.

Axo Bopuc wamu, mo Aabena u Baadumup wamsm.

Heka OyneBure mpomenuBu a, b, ¢, d, e o3HadaBar cborBeTHO “AjibeHa waTn’,

“Bopuc uaru”, “Bragumup garu’, “I'eprana garu” u “/dumursp garu’. [la npesesem jajeHuTe
dakTy Ha e3WKa Ha ChXKIUTE/THATA JIOTHKA.

1.
2.
3.
4.
d.

bVe
dde
a—d

c— e

b— (aAc)

Enun HauwH Jla ce pelny 3ajadara e Ipe3 NpaBuiaTa 3a u3BoJ (BUXK IpPABU/IATA 3a U3BOJ HA
crp. 14).

b
a/\c
a

d

—e

-C

Joryckame, ge Bopuc garn)
modus ponens Bbpxy (1) u ycaosue 5.)
IPABIJIOTO 3a ONPOCTSABAHE BLPXY (2). )

modus ponens Bbpxy (3) u ycsosue 3.)

TpusHajHo oT (5) u ycaosue 4.)

(

(

(

(

(rpuBuasHo oT (4) U ycnaosue 2.)

(

(mpaBUIIOTO 3a onpocTsiBaHe BbpXy (2). )
(

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

N

N

A~ N~~~ —~
oo Ot
NN N N N N N
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N3BemoxMe bKa, Caeg0BaTeIHO J0IycKaHeTo, 1e Bopuc yarn, e norpernrao. CiemoBarenno, Bopuc
ge yaru. Torasa:

—b (Bopuc ne garn) 9)
c TpuBnaano ot (9) u ycaosue 1. (10)
e tpuBnasno ot (10) u yciosue 4. (11)
—d rpusnasino ot (11) u yciaosue 2. (12)
—a modus tolens Bbpxy (12) n yciosue 3. (13)

[Tonyamxme, 1e Anbena, Bopuc u I'eprana ue garar, a Biragnvup n JlumMmursp gatar.
Jlpyr HauuH ja ce pemu 3ajiadaTa € upe3 TabJudeH MeTol, ToecT ¢ “rpyba cuia’. Ille orennm
KOHIOHKITASATA,

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

BbPXY BCUYKU Bb3MO2KHU BaJIllOallH.

| blcld|e|bVc|dpe]a

o
o
(@)
()
o
1
o
>
e

e e R T T | e i i i B e R T T e | e T T | e | B e T
| T | i e e R e e | e e i R e T | R i e e T | e T | R [ i
e T R e R T e e e e | e e e i i R e T B e R i i e T | B e R T i
e e e e e e | R T e e | R T R R | e i T e e | R e M R [ R T e T e [ R T |
e e e T e e T T e e e e i i B e R T T e T T T e T T | e i
e T i e T T T B T T i R I T | i R T R | TR T R e T I T R n T TR [
o T e i R R e e R e e i R e e e e e e e e B B B e e R I R R
ol T e R e e e i i R i e e i e i R i B R B i R e R O
e | | e B e e e | B e | e e R R R i i 1 i T i i [ e T T R [ T TR T T T
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EnHcrBeHara Basioanns, Bbpxy KoaTo X e umctuna, e FF T F T, Toecr Anbena, Bopuc un
['eprana me garar, a Baaguvmup n JluMutsbp gaTdar. U

2 ExBuBaJjieHTHOCT Ha n3pa3nl OT CbzKJAUTE/IHATA JIOI'MKaA

Omnpenesnienne 2. 3a 6cexu dee cooicdenus p U ( Ka3eame, e 4 €KBUBAJIEHTHHU, ako P < ( ¢
maemonozua. Tozu gaxm zanucsame ¢ “p = q”. U

“—n

3abenesicra: Horanmara “=" He e JIOrMYecKH CbIO3, CJIeJ0BATETHO “p = ( He € CbhbCTaBeH
JIOTUYIECKU U3Pas, a IMPOCTO u3pasdaBa dakTa, de JABe ChbXKICHUS Ca eKBUBAJCHTHH.

Teopema 1. Heka p, q u T ca npoudsosnu csorcderus. Caednume exsUSANEHMHOCTNY CG 68 CUAA:

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

AOeMIIOTeHTHOCT: pVPp=p, p/Ap=p.

3aKOH 3a JBOMHOTO oTpuianue: —(—p) =p.

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

acormatuBHOCcT: (PV q)Vr=pV(qVT), (PAGQAT=pA(qAT).
mauctpubytuBHoct: pV (qAT) = (pV g A(pVT), pA(QVT)=([(pPAq)V(pAT).
3akonu Ha le Moprau: —~(pV q)=—-pA—q, —(p/Aq)=-pV—q.
norsrbiiade: pV (pAq)=p, pApVq) =p. O

Samaua 14. /loxaoceme Teopema 1 upes mabauvwHus memod.

Ba/:[aqa 15. ,ZZO%&OfCGm@ 3aK0Ha 34 NO2ABWAHEMO, U3NOA3BATUKU CBOTUCMBAMA HA KOHCTAHMUIME
U aarkornume 3a c?ucmpudymueHocmma.

Pentenue: B Tasn 3amada ce ncka J10Ka3aTeICTBOTO Jla Ce U3BBLPIIN Ipe3 eKBUBAJIEHTH IIPeodpa-
3yBaHus, a He upe3 Tabmanus metor. e mokaxkem, 1e p Vv (p /A q) = p.

pV(p/Aq)= (cbriacHo cB-BaTa Ha KOHCTAHTHUTE)
(PAT)V(pAq)= (cbraacHo aucTpubyTHBH. HA KOHIOHK. CIPSIMO JH3IOHK. )
PA(TVQq) =

p/AT = (cbriacHo cB-BaTa Ha KOHCTAHTHUTE)

P

(chracHo CB-BaTa HA KOHCTAHTUTE)

g

Bamaga 16. /Msnoassatixu mabauvwnus memod, dokasiceme, ue coocderuama (p /N q) — T u
P — (q = 1) ca exsusarenmmu.

Pemrenne:
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plalr[pAq[PAQ =T ]g—T[p—(g—7)]
0[0[0] o 1 1 1
0|01 o© 1 1 1
0[1[0] o© 1 0 1
0|1 [1] o© 1 1 1
1[0/0] 0 1 1 1
T[0[1] 0 1 1 1
T[1[0] 1 0 0 0
T[T 1] 1 1 1 1

g

TeopeMa 2. Hexa P, q uT ca NnPpou36OAHUY cooicdenua. Caednume exeuSaNEHMHOCTNU CO 6 CUAG:

pP—=q="pVq p—q=—q—p,
pVa=—p—=4q, pAg=—(p——q),
P=2gApP—=1)=p—(qAT),
p—=1)A(@—=1)=(pVq) —r,
(p=q)Vip—=r)=p—(qVr),
(p—=1)V(g—=1)=(pPAq) =T

g

Banaua 17. Jokxaosceme Teopema 2 upes exsusasrenmmu npeoobpasysarus, usnoidsaiiku Ha2omoeo

daxma, vep — q=—"pV (, u Teopema 1.

Bamaua 18. Jlokxaorceme, we caednume cocmashu CootcoeHus ca masmono2ul, U3noA36alKy maob-

AUNHUA MEMOO:

1. (pAq)—p,
p—(pVa),
—p—(p—q),
(pAg) = (p—4q),
~(p—4q)—p,
~(p—q)——q,
“pA(PVQ)—aq,

S S T T R S

-
(P= DA G=T) = (P o),
- (PAP—q) —aq,

10. ((p\/q)/\(p—>r)/\(q—>r))—>r.

Bamaua 19. Peweme 3adaua 18 me upe3 mabauyu Ha UCTMUHHOCTN, G YPe3 EKGUBAAEHMHU Npe-

obpasysanus. Teopema 2 mooice da ce noa3sa Ha20moeso.
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Pertenmne: Ille nokaxem (10.).

(PVaAP—=1)A(q—T)) =21T= (cbruacuo Teopema 2)
“((pVgAp—=1)A(q—=T1))Vr= (311 na e Mopran)
—“pVqgV=(p—=1r)V—=(q—=1)Vr= (cbrracao Teopema 2)

—“pVgV-(pVr)V-o(-qVr)Vr= (3-nuna e Mopran)
—“pVqQV(pA-TIV(@A—-T)Vr= (aucrpubyTHBH. Ha KOHIOHK. CIIPAMO JU3IOHK. )
—(pVqV (( V)N r)) Vr= (KOMyTaTHBHOCT)

—(pVq)VrV((pVq)A—r)) = (aBoiiHo orpuuanue)

~(pV q) V(-

)\/((p\/q)/\ﬁr))z (3-uu Ha /e Mopran)
ﬁ((p q)/\—-r )\/((p\/q)/\ ))E (rbit kKato AV —A=T)

g

Omnpenenenune 3. Hekxa p u q ca cooicdenus. Hexa A oznavasa umnaukrayusma p — . Tozasa
coorcdenuemo —q — TP Ce Hapuya KOHTPAIIO3UTUBHOTO ChKJjeHue Ha A. U

Sabeneorcra: Chriaacuo Teopema 2, Besska IMILIMKAINs € €eKBUBAJIEHTHA HA KOHTPAIIO3UTUBHOTO
CH C'bXKJEHUE.

3agaua 20. Hexap, q, 71, s, t, X, Y uz ca npocmu coocdenua. Paseaedatime caednomo cscmasHo
cootcoenue:

—@==(-20t=Kx=—(z=p))))

Kaxeo e mosa cootcdenue: masmonozus, Ycrosrnocm usu npomuesopevue? Qbocnoseme dobpe om-
2080puUMe CU.
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Pentenmne: /la onpoctuM m3pasa, U3M0I3BaiiKi €eKBUBAJECHTHH MIPEOOPa3yBaHUs.

Po@gor—=(s—>t—>x—(y—(z—p))))))= //3axkon 3a ummmKanusaTa
P—o(@gor—=(s—=(t—x—(y—=(—zVp))))))) = //3akou 3a nMmmkanusra
P—=qor—=(s=t—>x—=("yV(-zVp))))))) = // aconuaTuBHOCT Ha TUZIOHKIUATA
p=o@=(r=(s—=t—=>x—=("yVvV-zVp)))))) = //3akoH 3a uMIIHKAIIUATA
po@=o(r—=(s—=t—-(xV(yV—-zVyp)))))) = // aconnaTruBHOCT Ha JU3FOHKIIUATA
po@q—=r—=(—=t—=(xV-yVvV-zVp))))) = // 3aKoH 33 UMIIHKAI[IATA
p—o(@q—=r—=(—=tV(xV-yV-zVp))))) = // aconmaruBaocT HA TUIOHKIIATA
po(@q—=r—=(6—=("tV—=xV-yV-zVp))))= //3aKoH 3a IMIUIIKAIAITA
po(@—=(r—=(sV(-tV—-=xV-yV-zVp))))= // aconnaTuBHOCT Ha JUIIOHKIIUATA
p—=(@—=(r—=(-sVtV—=xV—-yV—-zVp)))= // 3aKoH 3a UMIIHKAIUITA
r—=(g—=(rV(msVatV—xV—yV-zVp)))= // aconumaruBHoCcT Ha JUSIOHKIHITA
Pp—o(q—=(rVosVtV-—-=xV-yV-zVp))= // 3aKoH 3a UMIUIAKAIAITA
po(qV(rV-osV—tV—xV—-yV-zVp))= //aconuaruBHOCT Ha JTUIOHKIAITA

= (qV-TV=sV—tV-xV-yV-—-zVp)= // 3aKoH 3a UMIJIUKAIHITA
PV (qV-rV-osV—tV—=xV—-yV-zVp)= // aconuaruBHOCT Ha JUOHKIUITA
pV—qV-TrV-sVtV—=xV—-yV-—-zVp= // KOMyTaTUBHOCT Ha JU3IOHKIIUAATA

pV-=qV-rV-sV-tV—-=xV-yVpV-z= // KOMyTaTuBHOCT Ha JINSIOHKIIUASITA
—pV—qV-rV-sVtV—xVpV-yV-z= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
pV—qV-TrV-sVtVpV-—-xV-yV-z= // KOMyTaTUBHOCT Ha JU3FOHKIIUATA
pV—=qV-rV-sVpV-tV—-=xV-yV-z= // KOMyTaTuBHOCT Ha JINSIOHKIIUASITA
pV—qV-rVpV-sV-tV-—-=xV-yV-z= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
pV—qVpV-rV-sV-tV—-—xV-yV-z= // KOMyTaTUBHOCT Ha JU3IOHKIIUATA
(pVPIVqV-rV-sV—tV-—xV-—-yV-z= // cBoiCTBO HA OTPUIAHAETO

TV (~qV-rV=-sV—-tV—-—xV-yV-z)= // csoiicrBo Ha KoHCTaHTaTa T

T

Oxa3zBa ce, 4e J1aJIHOTO ChbCTABHO ChiKJIEHUE € TaBTOJIOIHSI. O

Bamaua 21. Hexa a, b u ¢ ca npocmu ceoicdenusa. okasceme ¢ eksusarenmmu npeodpasysarus,
ye

(aANb—=c)A(aNc—=Db)A(bAc—a)=—(aVD)V—(aVc)V-(bVc)V(aAbAc)

Pemtenne: B cuna e

(aAb—=c)A(aNc—=D)A(bAc—a)= // cBoiiCTBO HA UMILIUKAIUATA
(=(aAB)Ve)A(=(aNc)VD)A(=(bAc)Va)= // 3akon na [le Mopran, acor. Ha 1u3.
(raV-DbVc)A(maV—=cVDb)A(=bV—-cVa)= // KomyTraTuBHOCT Ha 3.
(—aV=bVc)A(~aVbV—c)AaV-bV—c (14)

10
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Bapajiu qucTpuby TUBHOCTTA HA KOHIOHKIUATA, CIIPAMO JU3IOHKIUATA, (14) e eKBUBAJIEHTEH HA:

(mraA—aAa)V(~aA—aA-Db)V(—aN—aA—c)V(aAbAa)V (aAbA—D)V (maAbA—¢c)V
(maA—=cAa)V(maN—=cA—b)V (—aAN—cA—¢c)V

(bA—=aANAd)V(=bA—=aA-D)V(bA—aA—c)V(ZbAbAA)V (ZbABA-D)V (ZbAbA—C)V
(bA—=cANa)V(bA—=cA—b)V (bA—c/A—c)V

(cA—=aANad)V(cA—aA—b)V (cA—aNA—c)V (cADAA)V(cADA—D)V (cAbA—C)V
(cA=cAa)V (cA—cA—b)V(cA—c/A—c)

Bapa/n cBoficTBaTa HA OTPUIAHMETO W CBOWCTBATA HA KOHCTAHTUTE, BCUYIKU MOTIEPTAHN CbIKIe-
HUS ca eKBUBAJEHTHU Ha F, Taka de TO3W M3pa3 ce ONPOCTIBA JI0:

FV(maA—=aA—-b)V (—aA—=aA—c)VFVFV (maAbA—c)V

FV(maA—=cA=Db)V (maA—cA—c)V
FV (-bA—aA—-b)V (=bA—aA—c)VFVFVFV

(bA—=cAad)V(-bA—=cA—b)V (=bA—-cA—¢c)V
FV(cA—aA—-b)VFV (cADAa)VFVFV

FVFVF

OTHOBO IpuIaraMe CBOMCTBOTO Ha KOHCTaHTaTa F u omnpocraBsiMe J10:
(maA—aA-b)V (~aA—aA—-c)V (CaAbA—=C)V (~aA—c/A—b)V (maN—cA—c)V
(bA—=aA-D)V(DbA—aA—c)V(-bA—=cAad)V(-bA—=cA—b)V (“bA—cA—c)V
(cA—=aAN—b)V(cAbAa)

N3znon3Baiiki UeMIOTEHTHOCTTa U KOMYTATUBHOCTTA Ha KOHIOHKIIMATA, OIIPOCTABAME JI0
(—aA—b)V( )V (—a Ab A=)V (—aA—bA=c)V( WY

(maA=D)V(—aAN=-DA—Cc)V (aAN="DA—C)V (b A—c)V (=bA—c)V
(mraA—bAc)V (aAbAc)

Nznonzsaiikn NIEMIIOTEHTHOCTTa 1 KOMYTaTUBHOCTTa Ha JW3IOHKIHATA, OIIPOCTABaME J10

(maA=b)V (maA—=c)V (maAbA—=c)V (maAN—=bA—c)V
(aAN=bA—c)V (bA—c)V
(mraA—bAc)V (aAbAc)

Bapagm KOMYTaTHUBHOCTTa Ha JU3IOHKIUATA, TOBa MO2KE Jla CE€ IIPEIuIIe TaKa

(maA=b)V(maA—=c)V (b A—c)V
(raAbA—=c)V (maA—=bA—c)V

X
(—raA=bAc)V(aAN—=bA—c)V
(aANbAc)

Bapamxl KOMYTaTUBHOCTTa Ha KOHIOHKIUATa U ,ZLI/ICTpI/I6YTI/IBHOCTTa Ha KOHIOHKIUATa CIPAMO JdU-
SIOHKIUATa 1 CBOIiCcTBaTa HA KOHCTaHTUTE, Cb2KJICHUETO X e eKBUBAJICHTHO Ha

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

11
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[eynmuar uzpas crasa
(maA=b)V(—aA—=c)V(-bA—c)V(—a/\—c)V(maA—bAc)V(aA—bA—c)V (aAbAc)
Bapaau KOMyTaTUBHOCTTA ¥ WAEMIIOTEHTHOCTTa Ha JU3IOHKIIAATA, TOBA, C€ OIPOCTABA 10
(maAN-b)V(—aA=c)V(bA=c)V (maAN—=bAc)V(aN=bA—=c)V(aAbAc)
KOETO, 3apaJii KOMYTaTUBHOCTTA Ha JU3IOHKIUSTA, € eKBUBAJIEHTHO Ha

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

. /

~
Y Z

[Ipunarame 3akoHa 3a HMOTJIBIAHETO BbPXY Y U Z U BHKJIaMe, Y€ TOBa € eKBUBAJIEHTHO Ha
(raA=D)V (=bA—=c)V (maA—c)V (a/\NbAc)

Koeto, Ha cBoil pej, MoxKe Jia ce TIpeIuIle B CJIeHAA BUJI 3apajii KOMYTaTUBHOCTTa Ha, JIM3FOHK-
udATa;

(maA=b)V(—aA—c)V (=bA—=c)V (a/AbAc)
[Ipunaraitku TpukparHo 3akoHa Ha Jle Mopran, nmosygyaBame eKBUBAJIEHTHOTO
—(aVb)V—-(aVc)V—=(bVc)V(iaAbAc)

Koeto n TpsibBarie ga moxkazkem. Il

3 MN3Boa B chbxXKauTesHaATa JIOTUKA

Omnpenenenune 4. Hexa p u q ca npouseosru coorcdenus. Kaseame, we q ciieJiBa JIOTUHECKH OT
P moezasa u camo mozasa, Kozamo p — ( e masmonozus. Paxmsm, ue q credsa A02UMECKU O
P, beaesrcum mara: “p = q”. O

Onpenenenue 5. U3Boj 6 caorcdumennama aA02uxa € nociedo8amesHocm om csncdenus P, Pa,

., Pn, q 3a naxoe 1 > 1. Coocdernuama pi, P2, ..., Pn G UPEINOCTABKU, @ ( € ciejicTsue! .
H3ze0dsm e BammjieH, mozasa u camo Mo2asa, K02amo CAedCMEUEMO € GAPHO MO02a6a, K02amo
BCUYKY NPEONOCABKY CO 6EPHU.

3abeneorcra: CriomeHATUST U3BOJ € BAJIUIEH TOTaBa U CaMO ToraBa, KOraTo

(PrAP2A ... APn) g

Ao TIOHe eTHA TIPEIITOCTABKA P;i € IbXKa, TO P1/\p2/\. . ./Apy, e ibka u Torasa (p1/Ap2/\.../\pn) F q
e MCTUHA, HEe3aBUCUMO OT UCTUHHOCTTA Ha (.

Saza4ga 22. Hexa p, q u T ca crednume enemMenmaphy, CoHcoenua:

p: Usan yuu.
q: Hean uepae mewnuc.

T: Usan 6zema baecmau,o usdnuma no Juckpemmnu Cmpyxmypu.

"Ha anrmmiicKku ¢HLOTBETHHTE TEPMUHE ca premises u conclusion.

12
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Hexa p1, p2 u p3 ca coorcdenuama-npednocmasru:

pi: Axo Hean yuu, mo mot we 63eme baecmawo uznuma no Juckpemnu Cmpyrxmy-
PU.

P2: Axo Hean ne uepae menuc, mot ue yuu.

P3: Hsan ne e 63en baecmawo usnuma no Juckpemnu Cmpyxmypu.

Loxaorceme, we Hean e uepan menuc.

Pemtenune: /la nanumewm py, P2 U P3 Taka:

Pi:p—7T
P22 7q =P
P3: T
Hamrara 1ient e ja jjokaxkem, |e

(p=7mA(=qg—=p)A(-T) Fq

[Ile mokaxkem, de (p1 /A Pp2/\p3) — g e raBrosorus. [lle usnonmssame TabauaHUsa METO/I.

|

= | T | | H| ™| ||

=T ||| T =

Hp—n‘\ﬁq—)p\ﬁr\ ((p%r)/\(ﬁq—>p)/\ﬁr)—>q‘

e B e e e T

||| = | = | A
|| = =] =] =] | =

|| =] =] = =] 7| 7

o [ e | B | s [ | B al S

Bamaua 23. Jloxasceme sarudnocmma ma cAeOHUA U3600.

AKo 6aaksm 30KBCHEE U HAMA MAKCUMA HA capama, Mapu,ﬂ we 3akeCHEE 3a cpewama.
Mapu,ﬂ HE € 3aKBCHANA 34 CPeEwLama. Baaxsm e saxscrsn. O/L(?dOG(lm&/I,HO, Ha 2apama
€ UMan0 maxcuma.

Pemenue: Heka p, g u T ca ciielHUTe eJleMEHTAPHN CbXKJIEHUS:

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

T: Mapus 3aKbcHsIBa 3a CperaTa.

TpsabBa j1a mokaxkem, de (((p ANq) = T)A—T /\p) F —q. ToBa 3Haun ja mMokazxkeM, e

(((pAg) = T)A—-TAP) = —q

13
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e TaBTosIoTHdA. /la pasriename nspaza
(pAgq) =TI A=TAp
1 JIa TO OIIPOCTUM Upe3 eKBUBAJECHTHH IIPeodpa3yBaHUs:

(pAq)—=1)A—=rAp= (cbrracHo dakra, ve a - b =—aVb)
(—(pA ) V1r)A—rAp= (acommarusuocr)

(—(p )VT)A=r)Ap= (amcrpubyrusHOCT)

((ﬁ /\ —1)V (r A —'T)) Ap= (cBoiicTBa HA OTPUIIAHUETO)
(m(pAg)A—T)VF)Ap= (cBoiicTBa Ha KOHCTaHTHTE)
(=(pA ) A=r)/Ap = (KOMyTaTHBHOCT, aCOIMATHBHOCT)
(—(pANq)Ap)/\N—r= (3akonu ua /le Mopran)

(kFpV—=q) Ap)A\A—=r= (aucrpubyTUBHOCT, KOMYTATUBHOCT)
(pAp)V(pA—=q))AN—r= (cBoiicTBa HA OTPHUIIAHKETO)
(FV(p/A—q))A—=r= (cBoiicrBa HA KOHCTAHTHUTE)

pA—q/AT

Nma JABa BapHaHTa 3a JOBBbPIIBaHE Ha PCIIECHUCTO.

Bapuant A: Moxe j1a ce okaxke ¢ Tabsmra, 1e (p /A —q/\1) — —q e TaBTOJIOrHUA:

|

[ pA—gAT [ (pA—qAT) = —q |

—| | T M| H| H| 7| ||
—| ™| | | | T | || =

M| M| M| | MM
e (e | B e | e | s | R |

= ||| ™ T m TS

Bapwuant B: Beue cme nokazanm, ge
(pAq)—=T)ATAp=pA—qAT

Ho p/A—qg/\r e ncruna Torasa u caMo TOrasa, KOraTo BCEKU OT TPHUTE CbKIEHUS B Ta31 KOHIOHKIINS
ca UCTUHA, KOETO BKJIIOYBa U —(. U

HpaBI/IJIa 3a U3BOJ: O6IHOHpI/I€TI/I Ca CJleJHUTE IIpaBUJIa 3a U3BO/ B Cbhb2KAUTE/IHaATa JIOT'UKA. C
TAXHa IIOMOLIL IIPpaBEHETO Ha M3BO/AN Ce OIIPOCTABa 3HAYUTE/JIHO — CbIIO KaKTO B IIpE€JHaTa 3a/iavda
€ MHOI'O IIO-JIECHO OT IIPpEeAIIOCTaBKHUTE

P
—q
-

Jla U3BEJIeM —( BeJHAra, HaMecTo Ja CTPOMM Tadsmiara Ha nctunHocT Ha (p A—q A1) — —q. 1
TaKa, BbIIPOCHUTE IIPABUJIa Ca!

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

IIpaBuso modus tolens: ~q A (p — q) - —p

IIpaBuno xunoreruyen cuyorudsvm: (p = q)/A\(q—=1)F(p — 1)

IIpasusio ausoHkTUBeH custorusbM: ((pV q) A—p) F g

IIpaBusio 3a koutouknusaTa p A q - p /A qf wm mammcano apyrosue p,q Fp /A q
IIpaBuso 3a onpoctsiBane: p/\qF p

IIpaBuio 3a mOKa3aTeJICTBO Ype3 CJLydau: ((p = 1)\ (q— r)) + ((p Vq)— r)
ITpaBuiio 3a KOHCTPYKTHUBHATa AuJjeMa: ((p =N (r—=s)A\(pV r)) F(qVs)
IIpaBujio 3a gecTpykKTUBHATa AUJIEMA: ((p = gAN[T—=s)AN(—qV ﬁs)) F(=pV-r)
ITpaBuiio 3a pe3oJronusTa: ((p Vqg)A\(—pV r)) F(qVr)

Sagada 24. Joxaosceme scaro om uzbpoerume desem npasu.aa 3a 3600, U3NOA3ATUKU MAOAUNHUA
Memoa.

Pemenne: Ille mokaxkem IpaBUIOTO 38 PE30JIIOIUITA.

|

lpVag|pVr|pVOACPVT) [ qVr ][ ((pVeA(pVT) = (qVT) |

V
F
_I_
_I_
_I_
F
T
T
_I_

—| | M| 7| H| | T njja
= M| || T AT =
i e e TR T

I I I R

—| M| || | T

| = || | = | 7

o | R | R | e | [ | i | B || e

O
Babenescka: O moceanara tabiauna scHO ce BuKIa, de (p V q) /A (—p V 1) He e jorudecku
exkBuBasieHTHO Ha ( V 1. Taka de Koraro 3amectBame m3pa3 ot Bujga (p VvV q) /\ (—p V 1) ¢ u3pas
oT BUja  V T CHIVIACHO IIPABUJIOTO 3a PE30JIIOIUATA, TOBA HE € 3aMeCTBaHe Ha, €/INH JIOTHIECKU
nu3pas C JpyT, eKBUBAJIEHTEH Ha HEro m3pas, a € CThIKA KbM HIKAaKbB JIOTHIECKU W3BOJ.

Bamaua 25. /loxasceme sarudnocmma Ha cACOHUA U3600.

Tazu cympun we bewe casH¥es0 u dnec e no-cmydeno om euepa. Axo omudem da
nAYeame, Mo masu Cympur e buso cashueso. Axo ne omudem da naysame, mo we ce
Pa3roduMm 6 NAGHUHGMG. AKo ce pasrodum 6 naashurama, mo we ce npubepem npedu
seueps. Cnedosamenno, we ce npubepem npedu seveps.

Pemenne: Heka p, q, 7, s u t ca ciefHuTe CbKIEHUS:

TH&HHC&HO TaKa, IIPaBUJIOTO U3IJIEZKIA 0E3CMUCIIEHO. I/I,ZLGHTa €, 9€¢ aKO He3aBUCHUMO uU3BeJeM OT €JHH U CbIIA
IpeAnoCTaBKu U p, U (, UMaMe IIpaBo Ja TBbPIANM, Y€ KOHIOHKIUATA P AN J € UCTUHa 1 MOXKeM Ja 4 U3MNO0JI3BaMe.

15
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p: Tasu cyTpun e cirbHYIEBO.
e (: /lHec e mo-cTyseHO OT BYepa.
o 71: [lle ormiem 1a 1ryBaMe.
e s: Ille oruem Ha pasxojiKa B IJIAHWHATA.
e t: IIle ce npubepem 1pejin Bevdepsi.
TpsibBa 1a goKakeM, Ye U3BOAbT
(PAPA[T=pIA(T o s)A(s =)t
e BajmjeH. ETo Kak MOXKe Jjia CTaHe TOBa.
1. -p /A q (mpemmocraBka)
2. =p  (or (1.) m mpaBmIOTO 3a OUPOCTSIBAHE)
3. = p (upeanocraBka)
4. =r (ot (2.) u (3.) ¢ modus tolens)
5. =T —'s  (mpeocTaBKa)
6. s (ot (4.) u (5.) ¢ modus ponens)
7. s =t (upemmocraBka)
8.t (or (6.) u (7.) c modus ponens)
agada 26. Joxasceme sasudnocmma Ha cAeIHUS U3BO0.
Axo mu mpamuw umetia, we wanuwa npozpamama waspeme. Axo me mu npamu
umetin, we cu aeena paro. Axo cu seena paro, uie ce csbyos ceeotc. Caedosamentio,
aKo HE HANUWA NPOPAMAMA HABPEME, WE ce cBOYIa ceetc.
Pemenmne: Heka p, q, T u s ca ciieJiHATe ChKIEHUS:
e p: Tu My nparu umeiin.
e q: llle nanuma nporpamara HaBpeMe.
e 1: Ille cu serna pano.
e s: [Ile ce cbbOyIda cBEXK.
TpsibBa na goKarkeM, de M3BOAbT
(P= AP —=1)A(r—=35))F(~q—s)
e BaJiizieH. ETo JoKa3aTesIcTBOTO:
1. p—q (upeanocraska)

2. =q — —p (xourpamnosurusuo Ha (1.))
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SIS A

Bamaua 27. Jloxasceme sarudnocmma Ha cACOHUA U3BGO0.

—p — 1 (upeamocraska)
—q — 1 (xunorernven cuaoruzbm or (2.) u (3.))
T — s (mpeamocraBka)

—q —s (xunorernven cuaornzbm oT (4.) u (5.))

(((PAQVIIA(r—=3))F(pVs)

Pemenne:
1. (p/Aq)Vr (upemmocraBka)
2. (pVr)NA(qVr) (mucrpubyrusnoct u (1.))
3. pVr (upaBmioro 3a oupoctsBame u (2.).)
4. v —'s (mpeamocraBka)
5. 7 rVs (or dakra, ve a - b=—-aVbu (4.).)
6. pVs (pesomomus Bbpxy (3.) u (5.))

Sagaga 28. Baauden au e uzeodsm

Axo pewuw 6caxa 3adava 6 yuebnukra, ue waywuw Juckpemmna Mamemamuxa. Tu
cu waywun Juckpemua Mamemamuxa. Caedosamenro, mu cu pewus 6CAKG 3040646 6

yueonuKa.

Pemenne: He, 3amoro

He e Baingen nzgon. Camn nokaxere, e ((p — q) /A q) — P He e TaBTOIOH.

(p—=q)Nq)Fp

agada 29. Baauden au e u3zeodsm

Axo pewuw ecaxa sadava 6 yuebruxa, we naywuw Juckpemna Mamemamuxa. Tu ne
cu pewun ecaxa 3adava 6 yweobnura. Caedosamearno, mu He cu naywus Jluckpemna

Mamemamuxa.

Bamaua 30. Jloxasceme, we u3sodsm ¢ npeonocmasku

(PpAt) = (rVs)
q— (uAt)
u—-p

-S

u caedcmeue q — T e 8aAUdeH.
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Bagaga 31. Paseaedatime caednama 3adaqa, 63ema om [Ros07, Problem 35, pp. 74 :

Axo Cynepmen e cnocoben u orcenae da mpedomepamu 340mo, Mot OU 20 HANPAGUA.
Axo Cynepmen e necnocoben da npedomsepamu, 340mo, moti € 6e3CUAEH; AKO HE HCEAGE
da npedomepamu 3a0mo, mot e 3sa. Cynepmen ne npedomepamssa 3aomo. Axo Cy-
nepmen csulecmasysa, mot ne e numo bescunsen, numo 3sa. Caedosamenro, Cynepmen
HE COULLCTNBYEAE.

Onpedeseme daru u3sodsm e 8asuden.

Pemenue: I13BoabT € Bammaen. Heka p, d, 1, s, t 1 U ca ciaegHuTe eJleMEHTapHU ChIKJICHUS:

p: Cynepmen e criocobeH Jia 1pegoTBpaTu 3JI0TO.

q: Cynepmen »kejae j1a peJOTBPATH 3JI0TO.

r: Cynepmen e 6e3cuiieH.

s: CymepMmen e 3bJl.

t: CynepMeH IpeIoTBpaTsIBa 3JI0TO.

u: CynepMmeH CbIIeCTBYBA.

IIIe mokazkem, de

© ® N s otk W

10.
11.
12.
13.

(((p/\q) S t)A(p—=2s)A (g = s)A-tA (u— (ﬁr/\ﬂs))) F—u
(pAq) =t (upemmocraska)

—t  (mpejmocraBka)

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

—pV —q (3akonu Ha De Morgan Bbpxy (3.))

—p — 1 (upemmocraBka)

—q —'s (mpeJmocTaBKa)

(—p = 1)\ (~q —s) (upaBmwio 3a KoHIOHKIWATA BHPXY (5.) n (6))
(—p=21)A(—q—=s)A\(—pV —q) (upaBuio 3a koH. Bbpxy (4.) u (7), acoruaTuBHOCT)
TV's  (KOHCTPYKTHBHa JuiaeMa Bbpxy (8.))

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

=(—=r A =s)) (zakonm ma De Morgan Bbpxy (10.))

u— (—-rA—s) (upemmocraska)

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

Bamaua 32. Jlokaoiceme, we uszeodsm ¢ mpednocmasku Pi, P2, ..., Pn U caedcmeue q — T e
saAuden, aKo u3godsm ¢ NPednocmasku P, P2, - - -, Pn, 4 U caedcmeue T € 6asuden.

TRosen ma croit pes 1 e Bzenm ot [KM64].
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4 BobBenenmne B IIpeJnKaTHATa JIOTUKA

Onpeaenenne 6. ExHomecTen npenukar e csocdenue, 6 K0emo uma “npadno macmo’, 6 xoemo
NPA3HO MACMO CE CAQ2A 00EKM OM HAKAKEA NPEISAPUMEAHO 3adadena 00Aacm, HAPEYEHA TOMENH.
3a scexu obexm om dometina, Npeduramsm e Uil UCTNUHA, UAU NBHCA. O

Karo mpumep, HeKa JTOMEHHBT C€ ChCTOU OT ILIOJIOBETE
A0bJIKa, OaHAH, IIOPTOKAJ, aBOKA/IO, AT0IA

Hexka siObyikaTa m aBOKaJIOTO ca 3ejIeHd, DAHAHDBT € K'bJIT, IOPTOKAIbT € OPAHKeB, a sArojara e
JepBeHa. /la pa3rieaMe ChKJIeHUATA:

1. d6bakara e yepBena.
2. Bananbr e yepBeH.

3. IopToka/bT € "epBeH.
4. ABOKaJI0TO € YepBEHO.
5. dronara e yepsena.

C’bFﬂaCHO JAOIIyCKaHUATa, I'bPBUTEC Y€TUPDU Ch2KACHUA Ca JI'bXKa, a IIOCJICIHOTO € UCTHUHA.
CeFa Jda CHu IpeJcTaBUM, 9€ OT BCAKO OT TE3U CHL2KJ/ICHHA CME€ MaXHaJIl UMETO Ha IIJIOJa 1 CMe
o 3aMEHH/IN ¢ MHOTOTO4He “...”. VI B meTTe cirydasd' mosydaBane

... € YePBeH. (15)

ToBa e egHOMECTEH IIpEIUKAT, YMHTO JTOMEIH ca reTTe n30poenn 1mioga. [Ipa3znoro MsacTo, 3a KoeTo
ce roBopu B Oupesesenne 6, e MHOroTOUneTo. Ha MACTOTO HA MHOTOTOYHETO MOXKEM JIa CJIaramMe
uMe Ha IJI0J] U 3& BCAKO MMe Ha ILIOJ, TBbPJIEHUETO € U UCTUHA, U JI'bKA.

HamecTo na cirtarame TOYKM WM MIO[MEpPTaBKA Ha MTPA3HOTO MSICTO B ChXKJIEHHETO, yJIOOHO €
Jla, M3II0JI3BaMe MMPOMEHJINBa, MpuMepHO X. ToraBa mpeamkarsT craBa “X e deppeH(a)”; KbIeTo X
B3eMa CTOWHOCTH OT yKasaHaTa obsiact. Jla Gemexxum to3u npeaukar ¢ “P(x)”. Ilpu mekymure
JIOTTYCKaHUS,

e P(saroma) =T,
e P(a6bika) = F, P(6anan) = F, P(noprokasn) = F, P(asokano) = F.

[ToguepraBame, de npeaukarsbT P(x) cam mo cebe cu He € HUTO MCTHUHA, HUTO JIbxKa. Vlceruna
I JI'bKa Ce MOJIydaBa CaMo CJIeJl 3aMeCcTBaHe Ha X ¢ HSIKOH 00eKT oT obsacTtTa. OcobeH nHTepec
IIPEJICTABIABAT JIBa, CJydasd MPU TAKOBa 3aMeCTBaHE:

e KOraro MMa IIOHE eJIMH OOEKT, 3a KOWTO IpeauKaTbT € ucruHa. Tosa Oesexkum ¢ IxP(x).
® KOraro 3a BCEKM ODEKT IpeauKaThT e uctuHa. Tosa benexxkum ¢ VxP(x).

Cumposmnre “37 1 “V”’ ce HapUYIAT K6aHMOPU. I € eK3UCTNEHUUAAHUAM KEAHMOD, a ¥V € YHUBEPCaN-
HuAM Kearmop. Axo obekTuTe OT 0OJIACTTa ca KpaeH Opoit, 1a pedeMm aj, A, ..., On, TO

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

tPorbr Ha mymara HsMa 3HaUEHHe, TaKa 4e “...e depBeH’ ce CUMTa 33 CHIIOTO KaTo “...e depBeHa’.
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e VxP(x) uma cmucna #a P(ar;) AP(az) A... AP(an).

Tosa mmtoctpupa daxTa, Ye eK3UCTEHITNIHUSIT KBAHTOP € CBbp3aH C JIU3IOHKINATA, & YHIBEpPCaJI-
HUAT, ¢ KOHIOHKITUATA.

[Ile mrrocTpupaMe 1os3aTa OT U3IIOA3BAHETO Ha IpeuKaTu ¢ KBaHTopu. Jla pasriemame cieHus
TPUBHUAJIEH U3BO/I:

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

Ot naii-obmm cbobparkeHus e sICHO, Ye M3BOADLT € BasuaeH. Ho ako ce onurame j1a popMmaansupame
HellaTa CbC ChXKJUTENHA JIOTMKa (KATO B IPEHUTE CEKIINN ), HsMa KaK Jla MOKayKeM BaJIUIHOCTTA
Ha n3BoJia. Heka 3amecTuM bpBOTO U3pEUEHHE C P, BTOPOTO, C (, M TPETOTO, C T. 3a JIa IIOKaXKEM,
Ye U3BO/IBLT € BaJIMJIeH, TPAOBa Jla mokaxkeMm p /\ q F T, KoeTro He e BajaujeH n3sojl. Bamumgnocrra
Ha M3BOJIa CEe BUKJIA, KOraTo Ce BIVIeJaMe B CTPYKTypaTa Ha U3PEUEHUsITa, a He TH Pa3ryIekKIame
IIPOCTO KATO €JIEMEHTapHM ChXKJeHusd 0e3 cTpyKTypa. IIbpBoTo m3pedenne Ka3Ba, 1Ue 3a BCAKO
Hero (0T HAKaKBa 06JIaCT, IPUMEPHO YKUBOTHH ), aKO TOBa HEINO € prba, TO TO KUBee BbB BOJIATA.
Heka P(x) e npepukarsbT “x e puba’, a Q(x) e npeaukarsr “x xKusee BbB Bojara’. ToraBa mbpBoTO
uspedeHne ce popMaIn3nupa Taka:

vx(P(x) — Q(x))
Hexka t osmauasa nmberbpsa. Broporo nspeuenne e P(t). Karo nsiio, uzsoabr e

Vx(P(x) — Q(x])
P(t)

= Q(t)

[Ipw To3M 3ammUc Ha JOTUIECKH U3BO/I, IPEIITOCTABKHUTE Ce 3aIllNCBAT €/IHa HaJI APYTa, CJIeJIBAHN OT
XOPHU30HTAJHA YepTa, 0JI KoATo € ciaejacrBuero. Ilpen ciepcrBuero ce ciaara 3HaKbT .7, KOHTO
ce gere, ‘ciie0BaTETHO” .

Koraro e u3noasBan KBaHTOP BbPXY HAKAKBa IIPOMEHJ/IMBA, Ka3BaMe, de Ts € cesp3ana. 1Ipumep-
HO, B m3pasa “VxP(x)”, npomenausara X e cBbp3aHa. AKO JajeHa IIPOMEH/INBA He € CBbp3aHa,
KasBaMme, de Ts e c6obodna. KakTo Kazaxme Bede, m3pasu OT IPeIUKaTHATA JIOTHKA ChC CBOOOTHI
IIPOMEHJINBU HE MO2KE Ja Ca HUTO UCTHHa, HUTO JI'bXKa. HpI/IeMaMe, 9e KOoraTo 3alluCBaMe U3pa3u
¢ KBAHTOPH, KBAHTOPHUTE MMAT IIO-BUCOK IIPHOPUTET, TOECT CBLP3BAT IO-CUJIHO, OT JIOTMIYECKATE
cpiosu. CremoBare/iHo, B U3pasa

VxP(x) — Q(x)

JefiCTBTHeTO Ha KBaHTOpa He ce mpoctupa Bbpxy Q(x) m x e cBobosgra mpomenamBa B Q(x).
CrtefioBaTeIHO, TOC/IEIHAIT U3pa3 He MOyKe Ja MMa CTOHHOCT MCTHHA WM JIbXKa. 3abeexkere
passimkara ¢ uzpasa “Vx(P(x) — Q(x))” rope, kbjero ckobure cien Vx ykaspar, de JAeHCTBHETO
Ha KBaHTOpa ce mnpoctupa Bbpxy P(x) — Q(x), a He camo Bbpxy P(x). C men mo-rojsiva sicHOTa
1€ TIOBTOPUM IOCJIEJIHATE CHOParKeHMs :

v (Px) = Q(x))
O6XBaT Ha ,ueﬁc;lgne Ha KBaHTOpa
Vx P(x) — Q(x)
——

0OXBAT Ha JIeWCTBUE HA KBAHTOPA
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[IpeukaTuTe Morar jia MMa IOBede OT €HO Hpa3HU MecTa 3a molrbjiBaHe. Hade Kazano, 1a
JIByMECTHHU, TpuMecTHU U T. H. Jla ce BbpHeMm Ha npumepa c mwiojgosere. Heka B npejukar (15) Ha
ctp. 19 3amectum ¢ MmHOrOTOYHNE U JyMaTa ‘depsen’. [lomyuaBame

Y R (16)

Ha msicroro Ha BTOPOTO MHOrOTOYHE MOXKEM Jia cjaraMe uMme Ha 1BdAT. [lo To3m HadwmH, 3amect-
Baiflku I'bPBOTO MHOIOTOYME C MME Ha ILJI0J[ U BTOPOTO, C UMEe Ha IBHAT, [OJydaBaMe CbKJICHU,
KOUTO Ca UCTUHA UJIU JIbXKa. Y00HO € Jia ce M3MO0JI3BAaT UMEeHa Ha MPOMEHIUBA HAMECTO MHOTOTO-
4, 3a Jla He ce HaJlara Jia yToudHgBaMe “I'bpBOTO MHOroTo4ne” u “Broporo mHororodue’. U Taxa,
HAMECTO IIbPBOTO MHOTOTOYHE TIOJI3BaMe IIPOMEHINBATA X, U HaMecTo BTOpoTo, Y. [lomyuaBame
JByMecTHUs tpejukar P(x,y)

P(x,y): xev.

KbJIETO X B3eMa CTONHOCTU MMe Ha IIOJ], & Y B3eMa CTOWHOCT MMe Ha IBAT. [I[puMepHo, ChryiacHO
JIOITYCKAHUSITA 3a [IBeTOBeTe Ha TiooBere, P(x,y) = T koraTo x e baHaH 1 Y € XKbJITO, a P(x,y) =
F koraro Xx e Aroyma u Yy e 3eJIeHO.

KpanTopu ce n3nos3sar u pu penKaTuTe ¢ OBede OT eJiHa MpoMeHnBa. TunudaHa ymorpeda e,
npumMepHo, VxVyYP(x,y). Tosa ce gere, “3a Besko X, 3a Bestko Y, P(x,y)”. Axo P e npeaukarsbT oT
npuMepa ¢ miojgoBere u mserosere, 1o VxVyP(X,y) e srbka, Thil KATO HE € BAPHO, Ue aKO B3eMeM
KOIi J1a € ILIOJ M KOH Ja € I[BAT, TO3H IO/ 3aIb/IZKUTEIHO € OT TO3U I[BAT — IPUMEPHO, DaHAHDBT
He e JepBeH, ToecT P(OaHaH, YepBeH) e JIbKa.

B uspasza VxVyP(x,y) kazBame, de KBAaHTOPHUTE ca 6A02ceHu. Moxke ma mMaMe BIOKEHN KBaH-
TOpU OT paszjmdeH Bujl, npumepro Yx3IYyP(x,y). Tosa ce dere, “3a BCAKO X CbIIECTBYBa |, TAKOBA
4e P(x,y)”. AKo OTHOBO MOJI3BaMe MpUMepa ¢ IIojoBere u 1Berosere, VxIYyP(x,y) e ucruna. 3a
Jla ce ybemum, de e Taka, JOCTATHIHO € Ja ¢hoOpa3uM, Ue BCEKN IO MMa HAKAKbB I[BAT.

Eanorunnun kBanTopu MoraT ja O0b/iaT pa3MecTBaHu 0€3 TOBa Jia ce 0Tpa3siBa Ha NCTUHHOCTTA,
TOECT BUHAIM

VxVyP(x,y) = YyVxP(x,y)
IxJyP(x,y) = Fy3IxP(x,y)

Ot gpyra crpana, pa3HOTUITHH KBAHTOPH HEe MOXKe J1a ObJaT pa3MecTBaHU 110 TO3W HaduH. Toecr,
B O0IIUsI cJydvait,

Vx3yP(x,y) # FyvxP(x,y)
IVYP(x,y) # YyIxP(x,y)

Kato mpumep na pasriejiame IByMECTHHUSA TPEITKAT

Qxy): x+y=2

KbJIETO X W Y B3eMaT CTOHOCTH OT MHOXKECTBOTO Ha peajnutTe uncia. VxIyQ(x,y) oueBuaHO
e WCTHWHA, TIOHEXKe 3a BCJIKO PeajHO X MMa JPYro PeasHo Y, a UMEHHO Y = 2 — X, TaKuBa 4e
x+y = 2. Ot apyra crpana, JYyvxQ(x,y) e Jrbka, IOHEKE HAMA PEAJHO YUCJIO, TAKOBA Y€ BCSKO
JIPYTo peasiHo, cChOpaHo ¢ Hero, Ja jaBa coop 2.

Awnasormano, B mpuMepa ¢ 1101oBeTe u 1isetosere, YxIYP(x,Y) e ucruna, KaKTO Bede Kazaxme,
mokaro JYVxP(x,y). Bropusar uspas 6u Omr uctuHa, aKO BCHYKHU ILJIOJIOBE OsiXa B €JIUH U ChINN
I[BAT.
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Babenexere, ye B “VxP(x,y)”, y e cBoOO/HA IPOMEH/INBA, TOHEXKE He Iolaja B oOXBaTa Ha
neiicreue Ha KBanTop. CiieoBaTeIHO, TOBA HE MOXKe Jia Ob/le HUTO UCTHHA, HUTO JIbXKa.

Babesexke, 1e 3a Bcekn npeaukar P(x,y), uspassr Vx3IyYyP(x, y) e eksuBasenten na Vy3IxP(y, x),
Tbid KaTO TOBa € IIPOCTO IIpeuMEHYBaHE Ha IIPOMEHJIMBUTE. HpI/IMepHO, B IIpeJuKaTa C MHOI'OTO-
qusita (16) Ha TpeauITHATA CTPAHWIA, HIMA 3HAYEHHE JaJld HapudaMe ¢ X I'bPBOTO MHOIOTOYHE
U C Y, BTOPOTO, WK OOPATHO.

OTpunanus Ha U3Pasu ¢ €JHOMECTHU IPEIUKATH C€ U3BBLPIIBAT 10 CJIETHUS HAYUH: OTPUIIAHIETO
IPEBPbINa YHUBEPCAIHUS KBAHTODP B €K3U3CTEHITMAJICH U 00PATHOTO.

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

“=VYxP(x)” ce yere, “He e BAPHO, Y€ 3a BCAKO X OT JaJIeHust JoMeiiH e usirbjineno P(x)”. “Ix—=P(x)”
ce dere, “CHINECTBYBa X OT JAaJeHHUs JOMENH, 3a KOiTo e usmbianeno —P(x)”. “=3IxP(x)” ce uere,
“He e BAPHO, Y€ CBIIECTBYBa X OT JaJeHus JOMeiiH, 3a KoeTo e u3nbjiaHeno P(x)”. “Vx—P(x)” ce
yere, “3a BCAKO X OT JaJeHus JoMeiH e usnbianeno —P(x)”.

e o6ocHoBeM He MHOTO hopmasiHo (17). Ba ga ce ybeaum, de JBaTa n3pas3a ca eKBUBAJICHTHH,
MOKEM J1a pas3ryefaMe ciydail, B KOUTO JOMEeHHDbT € KpaeH, Ja peyeM JOMEHHBT € Ay, Ay, ..., Oy,
1 Jia ¢bhoOpasmM, 1e

VxP(x) = P(a;) AP(a2) A...AP(ay)
Cibruacto saxonure wa De Morgan,
—(P(a;) AP(a) A...AP(ay)) = —P(a;) V—P(a) V...V =P(ay)
Ha croit pe,
—P(a;)V=P(ay) V...V =P(ay) = Ix—P(x)
O6ocroskara a (18) e anaormia.
JTa pasrite/ane TeTHpITe THbP/ICHIS:
o Vx(P(x) A Q(x)) = Vx(P(x)) AVx(Q(x))
o Vx(P(x) V Q(x)) = Vx(P(x)) V Vx(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))

KbJeTo P(x) u Q(x) ca mpousBOJHU €THOMECTHU MPEJINKATH ¥ IPOMEH/INBATA X BUHATU IIPUEMA
CTOWHOCTH OT €JIuH U cbimu gomeiin. Kou or Te3um TBbpieHusi ca BepHu u kou, He? [IbpBOTO
TBBPJECHUE € BAPHO. 3a Jia ce yoeuM B TOBa, Ja pasriejgaMe Caydas, KOraTto JOMeHHBT e KPaeH,
Jla pedeM ap, d, ..., ay. ToraBa u3pasbT OTJIABO €

(Plan) A Q(ar)) A (Plaz) AQ(az)) Ao A (Plan) A Q(an))

HOpaﬂI/I ACOIMATUBHOCTTa M KOMYTAaTUBHOCTTa Ha KOHIOHKIUATA, TOI € eKBUBAJICHTEH Ha

(P(a1) AP(a) Ao AP(an)) A (Qlar) AQ(ax) A... A Qlay))
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Broporo tBbpienne e Hepsipno. Hampumep, neka P(x) m Q(x) ca mpeaukaru ¢ eIuH W CbIIU
JIOMEH—MHOTObI'bJIHUIATE OT reoMeTpusaTa—kaTo P(x) e “x uma geren 6poii crpann”, a Q(x) e
“x mma Heueren 6poii crpann”. Ouesuno Vx(P(x)V Q(x)) e nucruna, monexke BCEKU MHOTObI'bJTHUK
nMa dereH uian HedereHn Opoit crpanu. Obade Vx(P(x)) V Vx(Q(x)) e e Bapro. 3a na ce yoeanm
B TOBA, Jia pasrjejaMe MOOTIE/HO JBETe ChKIEHUsI-YIACTHUIU B JIUSIOHKIIATA:

e Vx(P(x)) He e BsapHO, ITOHEXKE HE BCEKUM MHOIOLI'bJIHUK MMa 9eTeH OPOil CTpaHMH.
e Vx(Q(x)) He e BspHO, MOHEXKE HE BCEKM MHOTOBI'BJIHUK UMa HEUeTeH OPOil CTpaHu.

oM jBeTE CHbXKIEHUS B AU3IOHKIIMATA Ca JIbXKa, TUIIOHKIMATA € JTbKa. C aHAJOIHIHA ChoOpa-
JKEeHHsI Ce BHUXKJIa, Y€ TPETOTO TBbPAEHUE He € BIPHO, a 4eTBbLPTOTO e BsapHo. CiexoBaresiHo, B
HSIKAK'bB CMUCDHJI YHUBEPCAJTHAAT KBAHTOP UMa JUCTPUOYTUBHO CBOMCTBO CIIPSIMO KOHIOHKITHSITA,
a eK3UCTEHIINAJTHUAT, CIIPSIMO JTU3IOHKITAATA.

5 3Sagau; oT mpeauKaTHaTa JIOTUKA

Bamaua 33. Hexa P(x) e npeduxamsm x < 4 ¢ dometin pearnume wucaa. 3a ecaxo om caednume
cootcdenus, onpedeseme 0anl € UCNUHA UAYU NBHCA.

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

Bama4da 34. Hexa P(x,y) e npeduxamsm “x e cmoauya na Y”, ksdemo dometinsm wa X ca 2pado-
eeme, a Ha Y, dsporcasume. 3a 6cAKo om caedHume csotcdenus, onpedeaeme 0aAU € UCTNUHA UAU
ABIHCA.

a) P(Amuna, lspuus)  6) P(Bapceaona, Ucnanua) — 6) P(Hxmuman, Apocenmuria)

Bamaua 35. Hexa P(x) e npeduxamsm “X yuu none mem waca onesHo”, ksdemo domelinom ca
cmydenmume om OMU. Hszpaszeme wa paszosoper 6642apCKU €3UK 8CAKO 0M caedHUME Mespde-
HUA:

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

HUma au mespdenus, xoumo ca exsusasenmuy edno wa dpyzo? Axo da, xou ca meau epynu?

Bamaua 36. Hexa P(x) e npeduxamsm “x uma xomxa”, Q(x) e npeduxamsm “x uma xywe” u R(x)
e npeduxamesm “X uma nanazar”, xksdemo dometinam ce cacmou om srcumesume wa Cogpus. Hspa-
3eme 8CAKO 0M CAeIHUME MEBPIEHUA KAMO MEBPIEHUE 0M NPEOUKAMHAMA NO2UKA — USNOA38ATKU
npeduramnume cumeosu P(x), Q(x) u R(x), xeanmopume u aozuueckume csr03u.

1. Bcexu wosex uma romrka, Ky4e u nanasan.

Huxot wosex nama numo romxa, Humo Kxywe, Humo nanazan.
Beexu wosex uma none edrno om romrka, Ky4e, nanaz2al.
Bceexu wosex uma mouno edno om Kromrka, Ky1e, nanazal.

Haxoti wosex uma xomxa u ryuwe, Ho HE U nanazan.

S & e e

Ilone deama (?ywu umam xomwa u Ky1e, Ho He U nanazan.
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Ynsmeane: B (6.) monssaiite 3HaKa 33 paBeHCTBO “=" njm HEroBOTO oTpunanue “#". 3a BceKn
JIBa eJIeMEHTa OT JIOMeliHa X U Y, HOTaluATa “X =Y~ O3Ha4YaBa, 4e Te Ca €JIUH U CHIIU eJIEMEHT, &
“x #Y” o3HavaBa 00PATHOTO.

Pemtenne na (6.):

Iy ((x # y) A (P(x) AQ(X) A=R(x)) A (P(y) A Qy) A—R(y))) O

Bagaua 37. Onpedeaeme xaxeo e mespderuemo VxP(x) —ucmuna usu ssoca—rxsdemo dometinsm
ca peasrume wucaa, a P(x) e npeduxamsm x > 10.

Sagaua 38. Onpedeaeme kaxeo e mespderuemo IXP(x) —ucmuna uiu asoca—rxsdemo dometinsm
ca peasrume wucaa, a P(x) e npeduxamsm x > 10.

Saga4da 39. Onpedeaeme xaxeo e mespdenuemo IxP(x) —ucmuna uiu asoca—rsdemo dometinsm
ca peasnume wucaa, a P(x) e npedukamsm x =x + 1.

Bamaua 40. Onpedeneme ucmurHocmma Ha 8CAKO 0OM CACOHUME MEBPICHUA, AK0 JOMETHBM Ce
cscmou om yeaume wucaa, a P(x) e npeduxamsm 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) —Ix—P(x)

Bamaga 41. Onpedeneme ucmuHHOCTING HG BCAKO OM CACOHUME MEBPICHUA, AKO DOMETHBM CE
CBCMOU OM, ULAUME YUCAA:

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

2) In((n>0)A :—n)) d) Vn((n>0) — (2=-3))
e)Vn(n>n+1 2=-3)) orc) n((n<0)® (n=0)® (n>0))
3)vmn?+2>1) u) YnIm(n? +m > 1) i) Imvn(n? +m > 1)
x) Yndm(m > n) A) ImvVn(m > n) M) Im¥yn(n > n)

a) Imyn((m>n) = Ir(r<r+1))

Bamaua 42. B masu 3adaua domeziHﬁm ce CBemou 0m UEAUME NOAOHCUMEIHU Yucaa. Pasene-
datime mespderuemo "m ce deau na . Ilpedaoosrceme depurunus Ha eAUMOCTN, HANUCAHA YPES
npeduram(u), Keanmop(u), u 3nauume 3a PABEHCMBO (HEPABEHCMBO) U YMHONHCEHUE.

Vnsmeane: dedununusara jga Obae oT BUIa
Yymvn (m ce JIeJIM Ha ML TOraBa M CaMoO ToraBa, KOrarto .. )

Bamaua 43. B masu 3adava domeliHem ce cocmou om uesume wucaa, no-zosemu om 1. Heka
Q(m,n) e npeduxamesm “m ce deau na N”. 3a 6cAKO “UCAO Ka3same, “e € TPOCTO, aKo ce Jeau
eduncmeeno wa cebe cu. Ilpedarosceme depuruyus Ha NPOCMO YUCAO, HANUCAGHA YPe3

e npeduxam(u),
e xsanmop(u),
® 3HAUUME 34 PABEHCTNEO (HEPABEHCME0) U APUMMEMULHUME ONEPAUUU, U

e npeduxama Q(m,m).
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Bama4a 44. B masu 3adaua dometinem ce cscmou om yeaume wucaa, no-zosemu om 1. Hexa P(n)
e npedukxamasm ‘n e npocmo vucso”. lobpe uzsecmen daxm e, ue npocmume wucaa ca 6e3xpatino
MH020. V3pazeme mespdenuemo, we npocmume wucia ca 6e3kpatinoe MHo20, upe3 cpedcmseama Ha
npeduramuama aozuka. Manoazsatime u npeduxama P(n).

Ynsmeane: N3nonzpaiite hakTa, de MeUTe YUC/Ia Ca MOJIPEJIEHN, TOECT 3a BCEKH JIBE PA3/IMIHI
IEJIM 9UCIa, TOYHO €IHOTO € MO-TOJIAMO OT JAPYroTo. B perennero MoxkKeTe j1a n3I0J3BaTe 3HAKA
14 7

>

Bamaua 45. Jladena e nocaedosamenrnocm om 20 veau wucaa A[1], Al2], ..., AR20]". Hspaseme
BCAKO 0OM credrume mesplenus upes cpedcmeama Ha npedukamHama A02UKa, U3noa3eatiku 0C6eH
Mo6a 3HAUUME 3G PABEHCNEO U HEPAGEHCTNE0, 3HAUUME 34 APUMMEMUNHY ONEPAUUL, KAKMO U
3anucume Ha eCmMecmeeHUme YUCAG:

1. Bcesaxo wucao e HEOMPUUAMENHO.

2. Uma dsotixa cscednu wucaa, ednomo om Koumo e 068G Nsmu no-204M0 0m 0py2omo no
abconrtomma cmotinocm.

3. Hucaama ca nodpedenu 6 cmpozo napacmeawy nopadsk.

4. Beuwku wucaa ca padauvru.

Pemtenne na (2.):
Jie{1,2,...,19}: Afi] =2xA[+1]VA[] = -2xA[i+1]V2xA[i] = A[i+1]V-2xA[i] = Afi+1]

Bamayga 46. Hexa P(x,y), Q(x,y) u R(x,y) ca npeduxamu nad naxaxse dometin. Pazenedaiime
mespPIeHUEMO

¥x3y ((P(x,y) A Q(x,y)) — R(x,y))

Hanuweme ompuuaHuemo Ha mosea meap&eﬁue maxka, 4€ 3HaAKsM 3a ompuyarHue da ne ce cpewa
6AA60 0N KeaHMopuImme.

Bamaga 47. /Jedunuyusama Ha TpaHUIa Ha peajHa (QYHKIUA 6 MAMEMAMUYECKUS GHAAUS €
caednama.

Hexa 1 e omsoper unmepsan, xotimo csdsporca vwucaromo a. Hexa f e pynrxyua, dedu-
nupara 6spry 1, moorce b6u ¢ uskmovenue na mouwka a. Kasseame, we f uma epanuuya L,
K02aMo X KAOHU KoM O, MO0246G U CAMO MO246aG, K024MO € BAPHO, e

Ve > 035 >0Vx((0<|x—al <8 = (If(x) — LI <€)
Hanuweme ompuuaHuemo Ha mosea m@apaeﬂue maxka, 4€ 3HaKsmM 3a ompuyaHue 0a He ce cpewa

BAAB0 OM KBAHMOPUME; Moecm, ucka ce da dademe HeodbxoduMo U JOCMAMBYHO YCAOBUE 3G MOGA,
L da ne e epanuya na f npu dadenume npednocmasku.

Banaua 48. 3a gcaxo om caednume mespienus, HaNUWEME HE2080MO OMPUUGHUE MAKA, e 3HA-
Kom 34 0mpuyarue 0a He Ce CPeULa 8AA60 om keanmopume. Hexa nanucarume om sac ompuyanus
Ca KOAKOMO € 863MONHCHO no-npocmu. Jlonycheme, we oMEUHBM Ca PEALHUME YUCAA.

° VXVy((x >y)— (x—y< 0))
° ‘v’xVy((x <y)—oIz(x<z< y))
o Vxvy((IXl =y = (Y =% & (y = —x))

1—B KOMIIIOTPHUTE HayYKHN TaKaBa ITOCJI€I0BATE/ITHOCT C€ HapHUIa Macue.
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