1. Обозначим через ДЕЛ(n, m) утверждение «натуральное число n делится без остатка на натуральное число m».
 
Для какого наименьшего натурального числа А формула
ДЕЛ(x, A) → (¬ДЕЛ(x, 28) ∨ ДЕЛ(x, 42))
тождественно истинна (то есть принимает значение 1 при любом натуральном значении переменной х)?

2. Обозначим через ДЕЛ(n, m) утверждение "натуральное число n делится без остатка на натуральное число m". Для какого наибольшего натурального числа А формула
 ¬ДЕЛ(x, A) → (ДЕЛ(x, 4) → ¬ДЕЛ(x, 10))
 истинна при любом натуральном значении x?
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VICTUHHOCTHIE 3HaueHa

Pyocasssoic ET3 VipopraTce

# " llxoaxoso

TI1% KIKOTO KAHGOTBILIETO LETOTO HEOTPHIATETEHOTO MHCTA A ESIPIKEHHE
(694 y+22) V(4 <) V(4 < y)
TOATECTBEHHO HCTHHHO (T, IPHHIDMACT SHATEHHE | FPH TOG0M HEOTPHIIATE TSRO [IET0M 3K

10551 BEISCEHTS, IpH K25 A A2HHO® MDIKERIe TOHO HCTHEO, PAceMOTpiDY, 50ra (69 # / + 27) = 0, 0 ects To&mo. [Taps! 3uatestti & 1Y,
IPH KOTOPEIX 3T0 EBITIORACTCA, JEXAT Ha 94CTH IPRMORT Y = 69 — 27, HAXOIAEHCA B NEPEOM KOOPIHHATHOM CEKTOpE (Tak Kak HAC HETEPECYHOT TOTBKD
HETHIE HeOTPHITATE THBIE SHAEHRA, G1eM CTPORTS TPAHKH B TepRofi KOODTRATHO SeTBEpTH).

Ecmr (A < z) mm (A < ), To ASHORKI IBTOVATINeCKS GyeT HCTHEHOR. H29IT, HYAHO HoA0Gpars A Tt 0Gpasoss, TT0GH IpH & 1y, Be
‘npessmzomx A, pasescteo y = 69 — 2z crao esonioREEDL TaK KaK 9acTh m0ckocTH, cooteercreyiomas U = (A < z) V(4 < y), yoser
CABHraTECA B 3ABHCHMOCTH OT BEIGOpa mapaverpa A, To Haitzen A, npr xotopon y = 69 — 2z Gyaer nexare s U.
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113 KaKoro HAHGOTEIIErD TETOTO HEOTPHIATETEHOTO reTa A BeIpaesme
(994 y+22) V(4 <2) V(4 <y)

TORTeCTBeHHO HCTHESO (L. MPHEHMACT SHavese | MPH TOGOM HEOTPHITATETSHOM HETON SHAEHHH MepeMeRFSX @ 1 )7

706t BBtACETS, MR k2T A TAHOE BB HHE TOHO HCTHEEO, paccoTpiny, Korza (99 # y -+ 22) = 0, To ecrs 1o, Tlapst sHasestt @ HY,
H KOTODEEK 3T BHMIOTRAETCE, TeAAT KA TacTH IpRMoir Y = 99 — 27, HaXOTAIEHCE & MepBOM KOODTIHATHOM CEKTOpe (T2K KAK HAC HETEPECYIOT TTHD
"eThie HOTPHIATETLHEIE SHATCHIL, 716N CTPOHTS TPAHK B NepBOH KOOP THHATHOF 1eTBepTH).

Ecm (A < z) wm (A < y), To THIBIOHKINS GyTeT HCTHEHOH. 3HATHT, Hy#HO n07106pars A Takin1 06paso, 9T00H IIpH x H Y, He IpeBsmaiomx A,
pagercteo y = 99 — 2z craio HepomokHEDL. Tak Kak 9acTs WwiockocT, cooreercrgyioma U = (A < z) \/(A < y), oxer cagaramecs e
sassciocTs o BxiGopa napaverpa A, 1o aitnen A, npi xoropoxt y = 99 — 2z Gymer texars 2 U.
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TI1% KIKOTO HAIMEHBILIETO HETOTO HEOTPHIATETBHOND THeTa A BBIpakerHe
(y+20 < A)V(30 < 2) V(20 < )

TORTECTBEB0 HOTHEO (1. I AT JHatesne | i TGN HeOTPHITATE SO IIETON SEACEHH TEPENESEOR T 1y)7

‘T05H! BBIACHNTE, TIpH Kakitx A JaHHoe BHPaeEHE TOTHO HCTHEEO, paccyoTpmy, 5oraa (30 < z) /(20 < y) = 0, To ecTs 20&E0. 70 SKEHEATEHTHO
‘nermmocTn yreepaaesna (¢ < 30) A(y < 20) = 1. Ilapst smasesti 2 B y, TpH KOTOPSI: 9T0 BHIOHACTCS, COCTABIOT FacTs iockocta U,
‘oTopat ofpazopana mpmEnmy = 20,2 = 30,2 = 0,y = 0, HaxoAAEliCA B NEPEOM KOOPIHEATHOM CEKTOPE (TaK K2K HAC HETEPECYIOT TOTEKD eTe
'HEOTPHIATETHEIE SHATEHAA, GY1eM CTPOHTS TAdHKH B TepBOH KoOpTHHATHON HeTBepTH).

Ectiy < A — 2, T0 JHHORKIN GyleT ACTHEHOM. 3HXHT, EYAHO I0T06paTh A TaKin 06pazon, 9ok IpH y > A — 27 KOOPIHEATHL T Y He
‘monazam B npaoyrosHI ¢ < 30 By < 20.
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= Mewo " Mxoaxozo Q B Peeraun
KaTanor 3aaswit  BIpHHTOS OTKpuITh KaTanor v
3ananme 11
Ha mcrosoft npmioft zarat 2ea orpesia: P = [3;38] 1 Q = [21;57].
'BAIGepHTe I3 IPEVIOKCHHBIX OTPE3KOB TaKOH OTPE3OK A, 770 I0THHECKDE BEDAKEHEE
(@€ P) > (zcQ) > (xe )
TOATCCTBRHHO HCTHHHO (1.c. TIPHREDACT SHATCHEE | IpH 050N HOTPAIATCISHOM Lo SHFICHHH TIEpeMCHROH )T
1.16:20]
2.[21;38]
3. [40;60]
4.[20;40]
Becae obommsemnr P=2 € P, Q=2 Q, A= ¢ A.
Tlo MpaBETy IpeoBpa0BaHILA HMILTHKALI H 3aK0KY e Mopraa mees:

(P=+-@Q)—-4 = (-P\-Q) = -4 =

ﬁ(ﬁPvﬁQ)V*A = PAQV-A

Bupuesne P\ Q se sasucar o1 A a0, ecmi @ € (21 38] (¢ omospesermio nasommens Pus Q).

l‘ Al >

3 21 38 57 X
Hexomioe supaxeme Gyter ncramso mp moGenx 7, ecau A Gyer cosepixars s cebe omomesme x smokectsy P\ Q, T0 ecrs TpoNeATTOK
(—00;21) U(38; +00). Torma cavo A fomaso exars sryTpe ymoxectsa [21; 3]

Otger: 2
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T
| Y i QwmOR
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" Mxoaxozo

Ha mcrosoft npmioft zarat wa orpessa: D — [31;54) w K = [43;72).
Orpezok A Tasog, Tro AorHIECKOE BRpEKSHHE

(e D)= (@ e K)A~(z € 4)) > (v € K))

"HCTHERO TP 050N SHECRTR HPESICHER 2.

'KakOa HAMMeHBIIaE BOIMOAHAT LA oTpeaka A7

Beenewobommenns K =z € K, D=z c D, A=z ¢ A
Tlo mpasiTy MpeoGpa30RaHsLE MTITHKALIN, 3a¥0HY e MOPraa i 0K TaBTOTOTHH mees:

D ((-KA-4)=K) = D= (- (-KA-4)VK) = D= (K\/AVK) =
D (K\/4) = -DV/KV4.

Bapasese ~D \/ K e sasncir o1 A i ero, ecmnz € (—o00331) U[43; +00) ( omsoepenersio masomres ee D s K).

] — .

43 54 72 X

'Hcxomioe BsIpaKerHe GyeT HOTHEHO TP TOGHEK 2, ecTi A GyeT COTepATS B CeGe BCe MTeMEHTS! s Meokectsa [31; 43). st mamverzmas 1mma
orpeska pasua 43 — 31 = 12.

Orer: 12

3apanne 10

Ha smc1080f npmyof Tasm 18 orpesia: D — [130:161] w B — [140; 174]. 2

AR v | Do 2
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#" Ixoaxoso QB Pecpum

‘Ha wmcaosoft npamiof asmt 25a orpezsa: D = [130; 161] B = [149;174].
Otpesok A TaKOE, STO OTHHECKDE BHPAKEHHE

(xe D)= ((+(z € B)A~(z € A)) — (v € D))
HCTHHEO IpH TIOG0M SHAICHHH TIEpeMeHHOR 7.

'KaKoBa HaWDICHBIIaA BOIORNEA AT oTpeska A7

Beexewotommemnz D=z ¢ D, B=zc Bud=zc A.
Tlo mpasmy mpeoGpasoeasss mTTEKAIEN 1 5a50Ey e Moprasa meesr

D= (54 =0) = BV((-8A~4) =)
D\ (~(-BA-4)\V-D) = -D\/BV AV D = 4\/-DV/B.

Bupaxesme ~D\/ B se sasmcwr or A wucrmmo, ecmnz € (—00;139) U[149; +00) ( omospeeszo sasomrcs s B wmse s D).

149 161 174 X

'Hcxomoe BsipakerHe GyeT HCTHEHO TP THOGHE: &, ecTit A GyeT COTepiKTS B CeGe BCe MeMeRTS! s Metokectsa [139; 149). 3nzwr mamvessmas
mma otpessa pasa 149 — 139 = 10.

Orer: 10
‘3apanme 11

‘Ha mmcaooft npamsiof zasm: 25a orpeasa: P = [3;38] 1.Q = [21;57]. .
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" Mxoaxozo

3ananme 8
Ha wmcaosofi npmiof amt 252 orpeasa: P = [10;50] 1 Q = [30; 65] Otpesox A Taxos, 1o npumesésmnas FDke ($opy1yTa HCTHERA TpH ToBoM

‘SHAYHIH HepeMEHHOR T

~(@ed) (e P)A@e Q) (x e A)

'KaK0Ba HaIDMeHBIIAE BOIORHAS AT oTpeka A?

TlpeoSpasyent zarsioe Espakesie o 33K0HRM A Moprasa
(ze AV (~(zeP)A(zcQ)VA)
(e A)V(zEQV(zeA)
@ZP)V(EgQVA

Tlepsoe i BTopoe BstpakesHe Gy TOAHE! TOTEKO TOTAA, KOTIA & IPHEATEANT OTHOEpeMero P, (. 3HaAT, HAmma 3a%1asa mono6pars Takoe A,
“ITOGE! 0RO MEPEKpABELTO OGTACTS Tepeceterus 3Tix oTpeskos. Torna, Hamerzmas 1sa A = 50 — 30 = 20

Orer: 20

3apakne 9

‘Ha wmcaosoft npamiof zasm: 25a orpezsa: D = [31;54] w K = (4372
Otpesok A TaKOE, STO TOTHHECKDE BHPAKEHHE

(@€ D) ((-(x e K) A (x € 4)) - (z € K))

HCTHHEO IpH TIOG0M SHAICHHH [IeeMeHHO .

'KaKoBa HaWDICHBIIaA BOIORN2A AT oTpesKa A7
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I1p01:Te|7|ume JlornyecKue BblpakeHusa

‘3apanme 1

Tormaeckas dyrxames F' samagres sspazesmest (7 V y) A 2.
Hirke npeacTasen gpanet Ta6 ! RCTHAHOCTH Gy F. OnpereTe, aroy c1osbuy Tabmams uerammocT dymkamm F coomsercayer
KRS MepeNeRRAT 7,1, 7.

[ F
EREREEE
o101
1 1 1‘1

B Bces CTPOKES IPHECTEHHOTO (parienTa Tabet memkEocTs F = 1. TI006! KORBIOHKIISE G517 HCTHEER, = BCeria JOTAHA PaBKATSCS S
(TaK KaK KOHBSOHKIILE GyeT HCTHESA, €CTH HCTHERE! ECE BHICKASHIBAHIA, EXOTAIIH B Hee). DTOMY JCIOEH0 COOTBETCTEY T TOTHRO BIOpOf CIOTOEIL TK &
ADYTH IPHCY TCTEYeT KO,

PaccHOTpIN Z V. IT0 BHCKASHEARME TOXE A0TAHO BT HeTHEHEN. TIFSEORKINLE MCTHERR, €CTH XOT G5l OTHO H3 BSICKAsHEAsTH, EXOTAIIEX B
Hee, HCTHERO. 3HAMHT, MEl e A0TKHS! 1Oy CKaTh CHIYAUHI, KOra = 0 (wmiz = 1) By = 0 omoRpeMeso. PACCMOTPIM Tepesi H TpeTi croier;
‘Tepeoit cTpossr EcTi @ oTsewaer 3a 1 cronGen, ay 3a Tpermit 10 1V 0 = (. DTOT BApHANT He MOTXOTHT, TAK KAK THIHOKIIA 6yt Aoaxoi. Torma
OCTaeTCR TaTskD 07 BapHAET:  oTBesaet 32 | crondert, a  sa TperH moTyaaeM 0 V 1 = 1.

Tiposepint Hamme MpeITOTOR eEHe Ha TEYX OCTABINIXCA CTPOTKAX.

PaceyoTpmt BTopyio cTpotiy. 0 V 0 = 1. JIHSHORKII GyAeT HCTHHROR.

Paccorpms tpersso cxpoy. 1V 1 = 1. Jlisiossuss Gyer meriof. Takins oGpason, ZoTEeacT 22 TpeTi CTOTGeN, 2 Y— 32 mepusil

Orser: yzx
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3apakue 2

Tormeckas dymams F samaéres sspazesment (2 A\ @) — (y V 2).
Hirke npeacTasen gpanent Ta6 T RCTHAHOCTE Gyt F. Onperee, xaroy cTosbuy Tabmams uerammocT dymxmm F coomsercayer
RIS IepeMeRat 2., 2.

Bo sces tpex crpokax F' = 0. IMIUHKAN A0KE2, €CTH 13 HCTHER! CAeyer 10%b, 35 2 A 7 = 1 13 V 2 = 0. KoHsoKs Remmsa, ecmt
Bce BuCKaHBARRA, BROTAIE B Hee, HOTHHHM, TOecTe 2 = 1 H % = 1, Toectox = 0.

Paccyorpmi (Y V 2). IT0 BHpIKERHE JOTAHO GHITS I0KHO, JHATHT JHTHIORKIHA § \/ 2 AOTKHA GLITS HCTHHHA. IFSIONKIAA HCTHHIA, SCTH XOTH
551 OIHO 13 BEICKATBIBAIH, EXOTAIIEX B Hee, HCTAEHO. TAK KaK 2 = 1, TOy MORET GeITs 058D

Taxxax 2 = 1, To MepBoMy CTOTOIY COOTBETCTEeT 2. Tak K2k 2 = 0, T0 TPeTBeMy CTOTOLY COOTBeTCTEer . Tak Kak y MoeT G8Irb ToBEn, To
ETOpoNy CTOTGLY CoOTEETCTEYeT Y.

Orser: zyx

3apakue 3

Tlorsseckas gymxms F sataétes supaxeme (z V W) A 2.
‘Himke NpeICTARIeH (paneT TalHuB! HeTHEHOCTH dysKum F. Onpesenire, xakowy croubuy Tabmims: nerrsocTs dyxum F' coorsercreyer
[ ————r

e

Mokasan, pewenme
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Tormaeckas dyrxams F samaéres spaxesmers

‘Ha pucyHKke npuBeien paruenT Tad I HeTHEHOCTH dyHKInm F, coflepkamuii BCe HaGODH aPryMEHTOE, NIPH KOTOPLI dymKkama F HCTumma.
Tepey. 1 Iepen.?2

Tlepeu.3 | @ymxmms

Onpezerre, xasony crobmy
B OTBere BamMIITe GYKEELX, Y, Z B TOM HOPEIKE, & KOTODOM HIVT COOTBETCTEY OIIHE MM CTOTOB! (CHATATA 6YKE, COOTEETCTE OIIAR TEpBONY.
‘cToTBy, 3arent GyKEa, COOTEETCTEYHOIa% BTOPOMY CTOTOLY, T 1) BYKEE! B OTBeTe IHINITe MOTA, EHKAKITX AseTHTE el MeKTy OYKEQMH CTABHTS He

”? 7 77 F
1 0 0 1
0 1 0 1
1 0 1 1

TaH HeTHEROCTH (yumn F COOTBETCTEYeT KakIas I IEpeMCRERI T, ), 2.

Tpuvep. Tlycrs sanao supaxerse & — Y, BHCAIEE OT TEYX TEPEMEEELIX T H ), H TAGTHIA HCTHBOCTE.

ynxmus

F

Ao,
Tepeu. 1 | Iepen. 2
B 777
o 0
0 1
1 0
1 1

‘Torza nepEouy CTATOIY COOTECTCTE0RATA G5l NEPENEHEas Y, A BTOPOMY CTOTGLY — MepeMiestias 7. B OTBeTe C1eT0BTO0 Gal RATHCATS: Y.

‘Cocrasmni rabmmy HeTHEROCTEL.

z]ylz %|y|eny|zvany
000110 |1
o001 o0/1jo 0

0 1jo 100 |1
o/ 1[10/0/0 |0
1/001/1]1 1
1loltof11 1
110100 1
111000 0
'BBITHIIeM OTATSHO Te CTPOKY, KOTOPEIE HaM HOTXOMAT:
zlylzzylanylzvany
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3apanwe1 #0514

s kakoro weoro X HCTHERO BEICK2zHEARE:
S(x>3) = (X > )

Tlo mpaBiaTy MpeoGpEA0RAH KNI TIKALT MfeeN:

S(X>3) 5 (X>4) = ~(~(X>3)V (X >4).

Tlo zaxoy e Moprasa:

SEEFHVE>4) = =X >PA-(X>4) = X>HPA~(X>4) = (X>HAX<4).

'KOHHOHKISE HCTHEHA, KOTAa HCTHEHS! BCe Y TREpIAICRIS, KOTOpste ee cocranmot: Tloatoy X mexur  norymmmepeate (3; 4. Emmcreesoe nenoe
smaermie 52 fakon npoexyTie X = 4.

Savesane.

Tlpi peImeRy M5! BOCTIOTSI0RATICh CIEIOMIMH (GOpAyaIE

A—B = -AVB,

~(AVB) = =AA-B.

Oreer: 4
3apawwe2 #9815

Kakogo HanGoTEmee tetoe X, MPH KOTOPOM HCTHEHO BHICKAZBBARTE:
(50 <X-X) - (50> (X+1)- (X +1))? .
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