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V.re5 lr O-rraeTOAHr{ecK yre peKO Me HIla q,H n p.nA n OATOTO B K H

K SK3aMeHy no Al4cqHn,ll4He
( AncKperHafl MareMarnKa c g[eMeHTaM[ MareMarhqecKoia nornxu>>

Arn cryAeHroB cno 09.02.07 uc-LB
( t4 HOopMa qtaoH H bte chcreMbl 14 n porpammhpoBa H heD rexH rqe ctnil n poQnr b

Bee4enre.

Vqe6no-nneToAt4qecKne peKoMeHAa qh h no Ailct+nnnnHe < fl ucxpeTHaR

MaTeMaTr Ka c 3n eMeHTa MH MaTe MaThqecKofi 
^ortitK[>> 

n ph3Ba H bl ocyulecTB 14Tb

npaKTilqecKylo noAAeplKKy TeopeTilqecKoro Kypca.

Pexonnenp, a\nu coAeplKar rrnt4qHbre 3aAaHufl vt Hanlonee BaxHble 3aAaq14,

Heo6xoAHMble AIfl nprao6pereHVA onbrra npaKTilqecxoil AeRTenbHocril no erofi

At c\unl,nHe. PeKoMeHAaqhr HanrcaHbl B CooTBeTcTBtAV c AeficTByrou{eil

nporpaMMoil nO Auc\unnuHe ( lh6KpeTHan MaTeMaTHKa c 3neMeHTaMh

MareMan4qecxofi nofvlttA>r.

OcHoeHoil 3aAaqeil h3yqeHHR eroil 4rcqunrhHbl nph noAroToBKe cryAeHToB

TexH hqecKhx cneqran bHocre fi r Ha n pa eneluil F Bfl r ercfl o6ecneqe nue ycnoaufit

4,rrn Qopru r poBa Ht4n n poQeCcraoHan bHo fi HoMneTeHTHocTt4 e o6n aCrh

rnsopnna qhoHHbtx chcreM pa3n ilq Horo Ha3HaqeHilr. Enaro4a pr r3yqeH hlo

Ancq;linnuHbt ( AhcKperHafl MareMarilKa c gneMeHTaMH MareMarrqecKoil

norvllu>> 6ygyu\ufa BbtnycxHt4x 6y4er noAroroBreH K peueHrto

n poQeccroHa.n bHbtx 3aAaq B n poeKrHo-KoH crpyxro pcxo fi u n po ta3BoAcrB.eH Ho-

TexHhqecxofi genrerbHocrt4. B caolo oqepeAb 3HaHHR MareMarhqecKofi norvt(V

6ygyr Bocrpe6oBaHbt npil h3yqeHun ra(nx cneq.Alrcr{unaHH KaK

<fiporpannMhpgBaHHe Ha fl3blKe BbICOKOTO ypOBHfl>, < OCttOBbl TeOphr

ynpaBneH VA>, K Opranusaqran 3BM r C[CTeM)), << 6a3ut AaHHblx)), < MerO4Ut u

cpeAcrBa 3ault4Tbt KoMnblorepnofi rau$opma\1 v>> n ApYrvlx.

l-[en uro pe Ko Me HA aqufi fl B.n F ercn o Ka3a H h e MeroArlq ecxo fi n oMo u{14 cryAe HTa M

npr4 Bbtno nHe1un npaKThqecKhx 3a4aanfi no eroil p,r,rcr4vnnvHe. ['loeronny Ka]KAoe

3aHfrre HaqnHaercr c KparKrx reoper[qecKhx cee4exrfi, neo6xo4l4Mblx Anfl

Bbt nOfl HeH hn n pa KTHqecKhx zagannil. [lJ r poxo n pe4cTa o.fl eHa crcTeMa

ynpaxHenuil: gna Kax(Aoro yve6noro areMeHra B peKoMeHAaqhflx rMeercfl

npaxTrqecKoe 3aAaHVe, v1 Mfl KaxAOrO BVAa sagannia B peKoMeHp,aqrnx

rMeercfl coorBercreyro uqra fi o6pase q peue H hfl c no4po6H bl M 14 KoMMe Hr apvrwn.

<,{rcxperHafl MareMarh Ka c 3n ennenraMh MareMarhqecxoil noruilV>> fl B.nfl ercH

ray6oxo a6crpaxrnoirt u nogroMy BecbMa caoxHo yceahBaennofi cry4eHTaMr

uayxoil, no KoTopofi ue4ocraroqHo AocTynHoil yve6no-MeToAl4t{ecxofi

nhreparypur. O,qnaKo crpyxTypa AaHHbtx peKoMenga4nil He no3Bon[er BK.rllot{hrb



B HHx B norHoM o6tdnne Becb reoperhqecKhfi nnarepran, neo6xo4rnnutil gan

ocMbrcneHHoro BbrnonHeHhR flpaKThqecKhx sa+aunfi- Tax xax e aroil AucL\nnnnHe
MHoro HoBbrx repMhHoB h MareMarhqecKrx cHMBo.floe. noaroMy Ann
Bbr nor He H Hfl n pa HTilqecKHx 3€.+anuil peKoMeHAyercfl n peABa pilTer bHo

BHhMarelrbHo 03HaKoMt4TbcR c coAepx{aHileM coorBercrBy}olqrlx nexqril. Bnnecre

c reM, ocHoBHbte coKparqeHilfl, o4MBo nbr v o6osHaqeHhn nphBeAeHbt B KoHL{e

noco6rn.

Pargen 1. IloopoeHre rorrqecKnx n$tncnenufi.
3axnrre 1. /lornxa Bbtcxa3brsaxhfi. CoeeprueHHbte m MhHhManbHbte Qoprnul.

Oopruryna F Hasureaercfl TaBTonoruefi, ecnr cannutil npaBbtfi hs cron6r4oe ra6.itNtr,;t

,tcTt4HHOCTI- CTOn6eq SnaVen[i,t, co$eplKhT eAilHHl-[bl ( rcrrna), H TorlbKo

eAilHt4l-lbt. O6osHaqeHre raBTonoruu : l=f
Teo pe nna xpw epnil Tolx,a,ecrBe H H o uctuaaoi,t Qo p nnyn ut an re6 pu t tlortttr.
,{nn rOro qrO6ut Qopnnyna fiornlu BbtcKa3btBanuil 6utna tastolorreil,
Heo6xo4rMo ta Aocraroqno, uro6ur s ed KH- Qoplte xaxgutfi AH3btoHKT coAep[(an

craraeMbtM xorr 6ur o4ny nepeMeHHyto BMecre c ed orprqaHreM.
Teoperua K p rare pra fi rolKAecrBe H H o n ox no fi $o prvryn ut an re6 pu t norvltu:

,{nn roro, qro6ur $oprvryaa nornll Bbrcxa3brBaaui,t 6una ro}KAecrBeHHo noxHofi,

neo6xogrMo r Aocraroqno, uro6ur a eE AH-Qopnne xax4oil KaHbloHKr coAepx(an

coMHoxhTeneM xorn 6ut oAHy nepeMeHHyto BMecre c ed oTpl4l[aHheM.

Vnpaxxennn.
3aganue 1.1.

floxaxrre TolKAecTBa aHarhTt4qecKh h npoBepbTe c noMolqblo ra6nrqut

ucrvHlocru: al x)1=1 e) 0 )x=t
6) xl0=1 x) xOx=1
e)x$1=0 s)xl1=X
r) x)x=L ra) xOx=x
A) xAx=0 x) xO0=-x'

3aganre 1.2.,Qoxaxrre nnu onpoBeprHhre:

a)A^81<=>AvB=1
6) (AB) n(B)C)=A)C
e)A)(A)B)=1
r) x)x=x
g) xO x=0
e)A)B=1(=)AvB=L
x) A)B=B)A
s) A)(B)c) )((A)B)+(A)c)) =r
vr)xlY=X.lrV



x) xOy=rlV

3a4anne 1.3. 3aAana Qopnnyna ( x vy ) C xZ( Xvy)
A). Burnraurure Bce Bo3MoxHute no,qQopMynbt eroil QopMynbt.
5). l-locrpofire rpaQ-cxenny oroil 0optuyaut.
B). M n Hra nnsnpyi,ne Qo pnnyny.

Peurenre:

A) lloA$opMynaMh 6yAyr Bce nepeMeHHbte x,y,z, BxoArtqile B AaHHylo

Qoprvryay ( sro no4Qopnnyaut c HyneBblM t{hcnoM rorrqecKrx cansox).

llo4$opnnynbr c o4uoil rorhqecKoil censxoil: x,y,Z. Ilop,QopMynbl c AByMn
florrqecKuwu cBAgKaMr : xv!, x Z, Xvy
Ilo4$oprvryna c qerbtpbMn rornqecr.lr.wucBn3KaMt4 : 7 ( xv y ).
Ilnru norrqecKhx cBfl3oK y no4QopMynbl x Z ( Xv y) u r.A.

6). !-paQcxeMaQopnnyaur (xvy)Cx Z( X vy)rarvreerBvlA( crvrorpr pracynox)

B) M ra n rarvr H3il pyeM Qopnnyny, hcnor b3yn pa BHoch/t bHocrr ar re6 pu t norutu
(xvV)Q xz ( xvy) =(xvV) Ox z Y=xvy'x zyv(xvy)'xZy=

= ( xvy )' ( Xvyvz) =xVvxzv!= xZVV

3aAanne 1.4.
Burnrurrre Bce Bo3MolKHure no4QopMynbr 3aAaHHbtx $opnnyn. Cocraehe ra6nrr-1st

HcTt4HHocTn ?Tnx Qoprvryn, AoKalKt4Te, qTo oHH flB.nRloTcf TaBTorornnuu:

a) ((( X^Y l"Zl () (X^ (Y^ Z)) (accoqraaruBHocrb KoHbloxr4uu l;
6) ((( XvY lvZl O (X v (YvZ )) (accoqraarhBHocrb At43bloHK\uvl
B) (X^ (YvZ)) O (( XvZ)v (X "Z)) ( gncrpniyrBHocrb KoHbloKql4l4

orH ochTen bHo A143blo H K L\uvl;
r) (Xv (yn Zll A (( Xv Zl" (XvZ)) (gucrpn6yrhBHocrbAr43bloHK\uu'

oTHOCHTefl bHO KOHbtOH K \Unl;
A) X v(X^Y)<+X (saxonnomoqenrn);
e) X^ (XvY)Q X (saxon noraoqenrn);
x) Xv (X ^Y )O XvY (saxon nornoqenrn);
s) X^ (XvY)<+ X ny (saxou nornoqenrn);
Lr) (X ^Y )v ( X^Y ) () X ( eaxoH cxaereaHun);
K) ( XvY) ^ ( XvY) () X ( eaxon cxnereanun).

3a4anue 1.5

Onpegen nre fiornqecKoe 3HaqeHhe nocneAHero BblcKa3blBaHilfl, vlcxop:F. u3

.norrqecKrx 3Har{e Hu fi ecex n peAblAylql4x B bl cxagut ea H 14 fi .

a) (AvB) )A=1, A)B=1, A<+B=?
Peruenre:
l4s nepeoro ycnoBrn ( A v B ) ) A=L saxarcqaeM, qTo HeBo3MoxHa cuTYaUMA,

KorAa (Av B ) = 1, a A= 0, To ecrbA=0 r npr eronn B=1.

BrOpoe ycnoBile A v B =1, ucxnaqaeT c7ryaqhlo, nph KoTopofi A=L r B=0,



CaeAoeare.nbHo, BbrcKa3brBaHuA A u B uMelor oAt4HaKoBbte 3HaqeHhf,

l4CTl4HHOCTU.3HaqVT, OAilHaKOBbte 3HaqeHUR T4CT]4HHOCTH ilMeHCT U UX OTpVqaHiln

A ra B. orcrc4a Bbrcxa3brBaHile A+B 6yger ilcn4HHo.

6)A<+B=1, (A)B)(A)B)=r
PeureHre:
14e nepeoro ycnoBrn A ()B = L cne4yer, qro A r B rnnercT oArHaxoBbre 3HaqeHrfl

r4cn4HHocrr. Tor4a oAhHaKoBbre 3HaqeHnfl ncrtAHHocrr hMercT n ux orpnqaHhn
A ra B. 3Haurr, o6e rnnna uta\nn A )B ra A) B ilcrh],rHbr. Cne4oeare.flbHo,

vlcruHta h KoHbrcKqiln AByx nocneAHhx BbrcKa3blre,auufA.

3aAauue 1.6. , \
Bulnonnure 3aAaHhe no o6pa3qy 3ap,aHna 1.5. Onpe4enHTe florhqecKoe
3HaqeHile nocneAHero BbrcKa3brBaHtafl, r4cxoAff H3 aorilqecKrx gHaqeHril ecex

npeAbrAyr4rx BbrcKasur eaHilil
a) A)B=1, AQB=0, B)A=?
6) A + B = 1, (-An B )) (-Av B )=?
a) A<+B=0, -B)A=?
r) AnB=0, A)B=1, B)-A=?
A) A <+B=0, A)B = 1, (-A +B) OA=?
e)AvB=L, A)B=1, -B)A=?
)K) A^B=0, A€B=0, A)B=1, A=?

3)A^B=0, AQB=0, A)B=1, B=?

n)A^B=0, AvB=1, A)B=L, B)A=?
x) A)( B(+A)=0, A)B=?

Sa$aaue !.7.
Cocraeure ra6nrr-1y ncrnHlocrt4 M+sopnnynur (( P v 0 ) +Q ( P v Q ) h yKalKrre,

flBrrercfl nn oHa Bbtno.nHr moil, onpoBeplKutaoil, ToxAecrBeHHo racrrnnoil (

raBro.floruefil unn rolKAecrBeHHo loxHofi ( nporraeopevraenn ).

Peuenre:
Ilonusyncb onpeAe neHnAMu rorrqecxhx cBr3oK, cocraBrm ra6nnqY ucrtAHlocrl

4aHnoil Qopruynut (norruecKre 3HaqeHhfl eroil $opMynbl 3anl4caHbl B

nocneAHenn crol6qe talnuqbt, FAe caMa Qopnnyaa o6osHaqenr,rn F(P, Q)):

P a 0 PvQ (Pv0) )0 P PvQ F(P,Q)

0 0 t 1, 0 1 1, 0

0 1, 0 0 t 1 1, 1

1, 0 1. 1 0 0 0 0

1, 1, 0 1, 1, 0 t 1



]/s nocrpoeHuoil ra6nrqur hcn4HHocn4 BhAHo, t{To AaHHaf, 0opMyna Bblno/lHHMa,

TaK KaK ec^v1, HanphMep, BMecro npono3rqroHarbHofi nepenneHuoil P ecraehru s

$opnnyny.floxHoe BbrcKa3brBaHVe, a BMecro Q- ucrrHHoe, To ecn Qopnnyaa

npeBparilTcfl B ,lcrrHHoe BbtcKa3brBaHhe. Ho ora Qopruyna flBnflercn TaKH{e H

o n po Be plx unoit, n o c Kon bK y ecfi n, H a n pH M e p, B M e cTo n po n 03 tl Llr o H an un o fi

nepeMeHHoil P acraBttTb B $opnnyay rcThHHoe Bblcxa3blBaHVe, a BMecTo

nepeMeHHofi Q - .noxHoe, To BcR Qopnnyna npeBparl4Tcr B nol6Hoe

BbtcKa3btBaHre. Cne4osarerbHo, Qopnnyna He flBrrercn Ht4 TaBTororueil, nw

Tox(AecrBeH Ho n oxuofi 0o prvryn ofi .

3a4axre 1.8.

Burnonxrre 3aAaHre no o6pa3qy 3aAaH na 1.7 . Cocrasure ra6lnqbl tacrl4HHocrrl

MA cneqy;6rqytx $opnnyn il yKalKHTe, KaKhe rs Qopltyrt flBrtr]orcn BblnoflHl4MblMh,

KaKhe - onpoBeplKt4MbtMt4, KaKre TolKAecTBeHHo I4cTl4HHblMr ( raeron orVAMVl,

KaKHe - TolKAecrBeHHo nolKHbtMl4 ( nporreopeurnnnr) :

a) (P)a))(( P+0))P),
6) (( P)a))P))Q;
B) (P(Qv P)) (( 0)P)vQ);
r) (( P 0 ) + a) ) ( P ) a).

3a4aune 1.9.( 1.23.1

,[,oxaxrre, qro :

a) eclral=-FvG, l=-Gv-H, To l=F)-H;
6) ecnral=G)F, l=(-FnH)<+G, !=H, ro l=-QA;1'
Peurenre:

a) l-lycru F( x1.......xn), G(x1....x.), H( Xr.....Xn) - Qopnnyaur, o Koroputx r4dr peqb B

eroil saga,{e. t'lpeAnofioxhM, uro QopMyna F)-H He RBrrercfl TaBToflorueil.

3ro osHaqaer, qro cyqecrBylor raKhe KoHKperHbte Bblcxa3blBaHHR A1.....An, uto

BbtcKa3btBaHt4e F( Ar.... An ) racrrnHo, a BbtcHa3blBaHhe -H(A1.....An) /loxHo. Tor4a

BblcKa3btBaHhe -F ( Ar... An ) nolKHo. flanee, TaK KaH Qopnnyna - F v G RsaRercR

raBroloruelr, ro BbtcKa3btBaHue G ( Ar... A" ) rcTllHHo. Ho c gpyrofi crOponut,

nocKonbKy -G v -H - TaBToIo rnfl,-to BbrcKa3blBaHhe -G ( Ar.... An ) rcrrnno.
flonyuunn npoTt4Bopeqhe. Cne4oeare.flbHo Sopnnyna F ) -H - raBTo.norhn'

PeuteHre:
6) npe,qno.flOxhM, qTo nocblnKa AaHHOTO yTBepxAeHhfl BepHa, a 3aHnloqeHHe

HeT,ToecruQopnnynut G)F, (-FnH)()G V H nennloTcf TaBTonoruAMu'a

Qopnnyna -G n H - Her. Ilocre4nee o3Haqaer: nafi4yrcn TaKhe KoHKperHble

BbrcKa3brB aHnn Ar .... An, .tro BblcKa3blBaHHe -G ( Ar.... An ) ^ H ( Ar "' An ) 6y,qer

,IOlxHbtM. 3rO e CBOIO OqepeAb, BO3MOIKHO .fl14l.Ub B TOM C.flyqae, HOrP'a nO

nnenuuleft Mepe, oAHo 143 BbtCHa3 atrlanuil -G ( Ar.... An I unu H ( Ar... An )



6yAer nox(HbrM. ButcxagutsaHre H ( Ar... An ) .nolKHbtM 6utru He Moxer,
nocKorr bKy aro n porr4 Bopeq Hrt o 5ur rox4ecreeH Hoil r4crr4 H Hocrra $o pnnya sr

H( X1.....Xn) . Cae4oBare"nbHo, .floxHo Bbtcxa3btBaHhe -G ( Ar.... An I n,3Haqhr,
14CT14HHO BbtcKa3btBaHhe G ( Ar.... An ). B raXOnn Cryqae, u3 vlcrtAH$ocrll

BbtcKa3brBaHuA G (Ar.... An)+ f1 A1.... An)eutrexaerrcrhHHocrb Bbrcxa3brBaHnA

F( A1.... A" ).
PaccnnorphM BbrcKasbrBaHhe ( -F ( Ar.... An ) ^ H (Ar.... An )) eG ( Ar.... An ),

Koropoe vcrvlHHo, TaK KaK Qopnnyaa (-F n H ) () G, no npeAnonoxeHrrc,
RBrf ercn TaBTo/rorueil. Tax KaK hcrr4HHo BbtcKa3blBaHHe F( Ar.... An ), ro reBafl
qacrb paccMarpraael ofi gKBrBa.fleHTHocrt/t ecrb noxHoe BbtcKa3btBaHhe. 3naurt,
ed npaean r{acrb, To ecrb BbtcKa3btBaHre G ( Ar.... An ), TaK }Ke no}KHo. Ho aro

n port4 Bopeq hr pa Hee ycra HoBn e n n oil r4crn H Hocrt4 3Toro Bbr cKa3bt Ba H HR.

Taxrnn o6pasonn, cAenaHHoe AonyqeHre nprBorynr K nporrtBopequlo.
CnegoaarerbHo, AOnyqeHHe HeBepHo, a BepHo AoKa3bl BaeMoe yTBeplKAeHre.

3a4axne 1.10. ( 1.361.

floxaxure, qro cnpaBeAIrBo creAyloqee norrqecKoe cne4oBaHile,

pyxoBoAcrByncb onpeAeneHt4eM 3roro noHflrltr: P Qv R l = P r ( Q ) R ).

BurRcnrre, 6yAyr nr BepHbt o6parnute cneAoBaHnfl, To ecrb 6yAer nra Qopnnyla,
cror rqafl cr eBa, .n oruqecKt4M cn eAcrBt4eM $o pnnyl ul, crofl l4e fi cn pa ea.

Peurenre:
Cocraehrrn rulnuqy ilcn4HHocrup;rtQopnnyn P Qv R t4 Pv(Q_) R ),

yqacTBylor4Hx B oTHouJeH vu cne4oBaH ilfl :

[locne4oaareauuurfi npocMorp no crpoxann cron6qoB (*) h (**) noKa3blBaer, qro

KaK ToabKo a xaxofi -nu6o crpoxe cron6r{a (*) nonanflercfl 1, tax cefiqac xe e erofi

crpoKe n e cton1qe (**) o6napyxhBaercn 1. 3Haqrr, rpe6yennoe .norrqecKoe

cneAoBaHre gefi crat4Te.fl bHo Bbl no.n Hfl ercfl .

O6paruoe xe cfleAoBaHHe HeBepHo, nocKolbKy, HanphMe F, B nepaofi xe cTpoKe

(r.e. npr,r P=0, Q=0, R=0) Qoprvryna Pv(Q+ R )npv+Awaer3HaqeHueL(

P a R P.Q P-QvR Q)R Pv(a) R)

0 0 0 0 0 1. \
0 0 t 0 1, t 1

0 t 0 0 0 0 0

0 1. 1, 0 t L 1

1 0 0 0 0 t t
t 0 t 0 1. t t
1 t 0 t 1 0 t
1 1, t 1, t 1 1,

(*) (* *)



cron6eq (**)), a $opnnyna P'Q v R renn He MeHee nprHrMaer gnaqenre 0
(cron6eq (*)).

3agaxne 1.11. ( 1.37).
flan caegyrculr4x $opnnya BbrHcHhre, 6y4er rr KaKafl-nn6o v3 Httx.florrqecxrM
cneAcrBr4ervr 4pyroil:
a)P'Q)R , (PvQ))R;
6) P'Q+R, Pv(Q)R).
Peurenre:
a) Cocraaum ra6nuqy rcn4HHocrr AaHHutx $opnnyn:

Conocrae nas ctonlltbt (*) h (**), BVAI4M, r{ro Bo ecefi crpoxe, e xoropofi e
cron6qe (**) crorr 1, a croa6qe (*)raK x{e crortr 1, tto ue nao6opor ( HanpnMep,

Tperbr crpoxa). 3ro osHaqaer, qro nepBan AaHHafl Sopnnyna flB.nflercfl

.norhqecKrM cneAcTBheM eropofi, Ho BTopafl, B cBoto oqepeAb, He flB.nfleTcfl

.norhqecKhM cneAcrBheM nepeofi .

6) Cocrae ur'n ralnuqy rcrrHHocrh AaHHurx $opnnyn:

P a R P.Q P'Q) R PvQ (PvQ)) R

0 0 0 0 1, 0 1

0 0 t 0 1 0 1

0 1 0 0 t t 0

0 t t 0 t 1, 1,

t 0 0 0 1, 1, 0

1. 0 1 0 t t t
t 1, 0 1" 0 t 0

1. t t 1 t 1. 1.

(*) (* *)

P a R P.Q P'Q+ R P)Q Pv(Q) R)

0 0 0 0 t 1, 1

0 0 1 0 1. t 1.

0 t 0 0 t 0 0

0 1 t 0 1. t 1,

1, 0 0 0 1 1 1.

1, 0 7 0 1 t 1,

t 1" 0 3) 0 0 t
t 1, 1, 1, 1, t 1,

(*) (**)



Cpaanrean cron6qut 3HaqeHril 4auuutx Sopnnya, Bvlpl M, qTo B rperueil cTpoKe

nepBafl Sopnnyna nphHrMaer 3HaqeHue !, a BTopaH - 3HaqeHhe 0, a ro BpeMR KaK

B ceAbMofi crpoxe BTopar Qoprvryna npt,tHllMaer sHar{eHne 7 a nepean O.

Cae4onare.nbHo, Ht4 oAHa Sopnnyaa ta3 AByx AaHHbrx He flBrflercr norhqecxrM

cn ep,crB r4ervr 4pyro fi .

3agaxne t.12. ( 1.38.)
floa uayn cb on pe4er eH reM noHfl THR n orhqecKoro cn e4crBtAfl , Bbtfl cH[Te,

cn pa BeAI vlBbt nu cn eAy}o 14il e r o rhq ecK u e cn eAo Ba H hn :

a)P'q -R)-Q!=R;
6)P'a+R, -ft1=-Q
Peurenre:
a) CocraerM cHaqa na talnuqy hcrhHHo cru MA ecex rpdx AaHHblx $optuyn P'Q,

-R ) -Q r,r R, yvacrsyloulrx B paccMarp[BaeMoM orHolueHhr:

Ornnerrnn Crol6qut ta6nuupt, oTBeqaloulre AaHHbrnn Qopnnynann P'Q, -R ) -Q,

R, crnneonannr (*), (**), (***) cooreercrBeHHo. Llro6ut npoBep[Tb BblnorH]4Mocrb

onpeAefleHVfl noruqecKoro cneAoBaHVn Ann AaHHblx Qopnnyn, HylKHo Hafirr ece

Te cTpoKyt ra6nu4at, B KoTopbtx e o6orx crol6r4ax (*) ra (**) cronr eAuHV\bt' v

y6e4rrucfl, qro e xax4ofi us srvx crpoK a cron6qe (*c*t) TaKlKe crol4T eAuHl4qa.

3naUUt, AOKa3btBaeMOe flOrrqecKoe CfleAOBaHre cnpaBeAnr'rao ( cTpOKl4, B

Koropbtx He e o6orx cron6r-1ax (*) ra (**) cronr eArHilqbl, aBroMarilqecKr

yAoBneTBopf roT ycnoBhro r43 onpeAereH[f .norhqecKoro caeAoBaHrfl: MA HVX

nocbtnKa 3Toro ycnoBvtl, npeAcraBnfllol4ero coloirt rMnflHKaqhto, /lolKHa, a

3Haqhr, caMa hMnnhKaqun uctunnal.
Peuresue:
6) Cocrannrata6nut{y t4crt4HHocrt4 Mfl acexrpEx AaHHblx Qopruyn.

P a R P.Q -R -Q -R)-Q
0 0 0 0 1, t t
0 0 t 0 0 1 1,

0 1. 0 0 1. 0 0

0 1, 1, 0 0 0 t
t 0 0 0 t t 1

1 0 1. 0 0 1" t
t t 0 1 t 0 0

1. 1 1" t 0 0 t
(:lcrt 

rf) (*) (* *)

P a R P.Q P'Q) R -R -Q
0 0 0 0 1 t 1.



0 0 t 0 1. 0 1

0 t 0 0 t L 0

0 1, 1, 0 0 0 0

1, 0 0 0 1 1. 1.

t 0 t 0 0 0 1,

1, 1. 0 ! t 1. 0

t 1. 1. 1" 0 0 0

Hafi46rvr re crpoKl4, B Koroponn o6e nocbllKr ( P'a) +R h -R nphHrMalor

3HaqeHhe 1.3ro L-a,3-A,5-n crpoxu.llpu 3roM alfauS-il crpoxaxSopnnyna -Q
TaKlKe nprHrMaloT 3Haqenue L, no e 3-fi cTpoKe SToro.He npohcxoArlT: -Q
nphHhMaer 3HaqeHue 0. Tlnaenno 34ecb ( npoBantaBaercfl)) onpeAeneH]4e

rorilqecKoro cneAoBaHVA, a 3HaqilT, Qopnnyna -Q He flB.nflercfl.norhqecKHM

cneAcrBrervr Qoprvryn ( P'a)+R h -R

3agaxre 1.13. (1.40.)

MerO4onn oT npoThBHorO BblflcHhTe, BepHo nu Cne4yrcUJ,ee.flOruqecxoe

cneAoBaHr,re: F)G, K+KH, H v-G I = F ) -K
Peureure:

,(onycrrnn, qTo AaHHOe rOrilqecKoe cneAoBaHhe He BblnonHReTcR, TO eCTb

cyqecTByloT Ta KHe KOH KpeTH bt e Bbt cKa3bl Ba H uR, KOTO pbl e n peBpa Iqa ]oT Bce

Qopnnynut-nocbt.nKh B r4crt4HHbte BbrcKa3blBaHhfl, a Qopnnyny-3aKaloqeHtae F)-K
- B nolKHoe. Tor4a rs F)-K=O cneAyeT, qro F=1 14 -K=0, To ecTb K=L. ha F)G=1

u F=1, CneAyeT, qro G=L. flaaee, ta3 HV-G=! n G=1' 3axfiloqaeM, qTO H=1, tO

eCTb -H=0. HaxoHeq Us K)-H=L tt -H=0 nonyqaeM K=0. flprunil K

npoTl,tBopeqhp. Cne4osareflbHo, $oprvryna F)-K He Mo)+(eT npeBpaqaTbcfl B

aolKHoe BbtcKa3blB a1ne, ecnu sce Qopmynut F)G, K)-H, Hv-G

npeBpaTr n4cb B hcTt4HHbte BbtcKa3blBaHhfl. 3ro osHaqaeT, qTo paccMaTphBaeMoe

floruqecKoe cneAoBaHHe BepHo.

3agaxre 1.14

floxaxrre, qro Qopnnyna P.Q)((RvQ)+(a'0)) Bblno.nHhMa, He cocraBnRR Lnfl

ne6 ra6nnqy rcThHH ocTvl, a yKa3aB KaKhe-HH6ygu 3HaqeHrfl Bxognu{hx e Hee

npono3rquoHa11bHblx nepeMeHHblx, nph KoTopblx 3Ta $opnnyna o6pau4aeTcfl B

hcrr4H Hoe BblcKa3bl BaHhe.

PeureHre:

3a xn pqen re aro pofi rMnn 14 Ka q uv ecrb roxAecrBeH Ho rl olKHafl $o pnnyn a.

Iloaronny ecnt nocbt.nKa RvQ eropoi,t ur,nnnuKaLlil14 npeBpaTrTcf npl4 nexoropofi

noAcTaHoBKe B.nOlKHOe BblcKa3blBaHVe' TO 3Ta rMnnuKaq14fl cTaHeT ucTt4HHblM

BblcKa3blBaHheM v, cne$oBaTeflbHo, BcR p,aHHan uunnnKawn npeBpaTilTCfi E

r4cn4HHoe BbrcKa3brBaHue He3aBHcnMo or roro, B KaKoe BbtcHa3blBaHile o6parrrcn



nocbtrKa P'Q acefi gaHHofi hMn.n r'la\uu. flocutnxa RvQ sropoit urttnnvral\nv

o6parqaercr B /rox{Hoe BbrcKa3brBaHhe, KorAa BMecro nepeMeHHurx R r Q
noAcraBnrercfl /rolHHbre BbrcKa3brBaHVfl.Vltax, AaHHan $opnnyaa Bbrno,nHilMa,

nocKorbKy oHa o6par4aercfl B r4crr4HHoe BbrcKa3brBatre, ecnv BMecro R r Q
noAcraBilTb /roxHbre Bbrcxa3brBaHHfl, a BMecro P - nporsBorbHoe BbrcKa3brBaHile

( ero rcruHHocrHoe 3HaqeHre B AaHHoM cnyqae He noB/n4fler Ha hcr4HHocrHoe

3HaqeHue Bcero BbrcKa3brBanran).

3a,qaxne 1.15.

,Qoxaxrre, qro Qoprvryna ( X v Y ) ) (( -X n Y ) v ( X ^ -Y )) onpoBepl1hMa, He

cocraBrflfl 4rn ned ra6nrar4y hcrr,rHHocrh, a yKa3aB KaKhe-nra6y4u 3HaqeHHfl

Bxop,rrJ-lhx e HeE npono3rqhoHarbHbrx nepeMeHHbrx, npH Koropbrx ora Qoprvryna
o6paqaercfl B .fl olKHoe BbrcKa3brBaHile.

Peurenre:
l4nnnnrxaqrn no]KHa rHUb B oAHoM cnyqae: Kor4a ee nocutaxa [crt4HHa, a

cneAcrBt4e flolKHo. Cne4crareM AaHHoit ut'tnnut<aa\uuhennercR At43btoHKIlt4R,

Koropan flolKHa rorAa h roflbKo rorAa, Koriqa o6a eE cnaraeMbtx.noxHbt. Oopnnyaa

o6parrrcfl B ,toxHoe BbtcKa3brBaHre, ecnn nafi4yrcn raKile BbrcKa3btBaHuA A r B ,
qroBbtcKa3btBaHhe AvB hcrt4HHo,ao6aBbtcxa3btBaHufl -An B u A^-B
.noxHbt. Ecrh eutcKa3btBaHua Au B rnnercr pa3Hbre HcrtlHHocrHbte 3HaqeHrfl, To

BbtcKa3brBaHVfl -A^B u An-B He Moryr 6utru.nolKHbr o6a. [loeroruy A tt B

nu6o o6a uctuaaat, nu6o o6a noxnut. Ho ecnv A ra B o6a noxnbt, To

BblcKa3btBaHhe A v B .floxHo, r{To Hac He ycrpahBaer. Cne4oeare"nbHo, A n B

AonlxHbr 6urru o6aucrnanut. lzltax, Mbt AoKa3anv,qro AaHHan 0optuyaa
npeBpaqaeTcfl B ,rtolKHoe BbrcKa3brBaHHe B ToM 14 TOrlbKO B TOM OAHOM Crly'{ae,

KorAa BMecro nepeMeHHsrx X n Y no4craBrfltorcfl l4cn4HHbte BbtcKa3btBaHVA.

3axnrre Ne 2.

Ilornxa n pefl taKaros. /lornqecKoe crtef,oBa H xe.

florrqecxoe cneAoBaHile. BulcxaeutearenbHar Qopma (D2 cne4yer 143

BbrcKa3btBareaunofi Qopnnur Q1, eCltv taMnarKaUua Q1)Oz o6par4aeTcn B

,tcryHHoe BbtcKa3btBaHre npr nrc6urx na6opax 3HaqeHHfi nepenneHHbtx BxoArLqt4x

e Heti. Oopruyna O2 HZt3btBaercn norhqecxhM cneAcrBueM Qopnnynul 01 , ec.fl14 npt4

acnxofi hHrepnpeTa\t4t, nph Koropofi Or npeBpaqaercn B ToxAecTBeHHo

uctuHHutia npeAhKaT, Qopnnynd 02 rolKe ToxAecrBeHHo ncruanuia npeAilKar.

O6osHaqeHhe fiorhqecKoro cneAoBaHua Q1=2 Oz ultu O1 l= <D2.

n[ee QOpnnynbl paBHocil.nbHbt TOrAa, I TO.nbKO TOrAa, KQrAa Ka]KAan VxHt x

flBnflercfl .florilqecKilM cneAcrBheM gpyrofi I [F] - rorrqecKoe 3HaqeHhe

Qopnnyrut F.



PaeHochn bHocrt4 llorvrtA n peAhKaroB.

t. 3xlyQ(x, y) elyl.xQ(x, Y) I'lpaeura
nepecraHoBKl4

o4HormEuuutx
KBaHTOpOB

1, YxVyQ(x, y) eVyVxQ(x, y)

2. lxVyQ(x, y) >Yy1xQ(x, y)

3. lxF(x) e VxF(x) l'lepeHoc

orpl4qaHrfl c

KBaHTOpa Ha

npeAhHaT

3', VxF(x) e !xF(x)

4', VxF(x) e !xF(x)
VxF(x) e 3xF(x)

4. lxF(x) <+ VxF(x)

5. =x(F(x) 
v@(x)) <>

e txF(x) v 3x@(x)

Ipaenaa
4rcrpn6yrra-
HOCTt4

KBaHTOpoB

5', Vx(F(x) n@(x)) <>
e VxF(x) n Vx@(x)

6. lx(F(x) no(x))=
>1xF (il nlx -'l

6', vdF(6) v v60(6)+
>Y6GU) v0(6))

7. =x(MnF(x)) 
eM nSxF(x) 7', Yx(M nF(x)) oM nVxF(x)

8. 1x(M vF(x))= MvlxF(x) B' Vx(M vF(x))= MvYxF(x)

9. !xP(x) eVxP(x) 9', VxP(x) e rxP(x)

Hopnnanunule $opMbl rorxKH npeAHHaroB.

Il pra eeg6HHo fr Hasut BaeTcfl $opnnyn a, CoAe px(au{an B KaqecTBe norHqecKHX

cHMBonoB To.flbgo CTaHAapTNurfi 6aaNC : - (-), A, V, rge CHMBo/l - BCTPeqaeTCR

TOnbKO nepeA 3neMeHTapHblMt4 no4$opnnyfl aMH.

HopnnanrHoil Ha3btBaercfl npHBeAeHHan $opmyra, ec/lkl oHa coAepH(l4T Bce

cHMBonbt KBaHropoB Bnepe6V vnv He cogeplKtlr KBaHropoB noo6u-1e (ro ecru

florm'{ecxne cHMBo nbl vt ct4Mno.flbr npeAI4KaroB croflT B o6nacrH AefrcrBl4fl

KalKAor0 KBaHrOpa).

Oopmyna A noruxm npep,ilRaroB 3agaHa B npeguapeuHoilt ( npexexcHofi)

HopMaflbHofr $opnne, eCflH oHa HMeer BHA QrXr.... QnX" B (x1...'xn), rge

Qr * KB0Hrop. ! vnv Y, a Qopnnyaa B ( xr....xn) He CoAepN(Llr KBaHropoB 14

nphBeAeHa H KHO.

CxylennosCKofi Ha3btBaeTCff TaKafl npeHeKCHan $opma, KoTopafi cogepx{l4T ToflbKo

xaaHrop V .

p,oxaaaHo, qTo.flrc6yro 0opnnYnY norv*h npeAhKaToB MolKHo nphBecTh K

npeABapeHuoil HopMan bHofi Qopnne.

Anroprrnn:



1) r,rcxnrovhTb Bce BxolKp,eHun cBfl3oK <+ ,) c noMolJ-lbto 3HBilBa.fleHTHblX

npeo6pa3oBaHilil cHnrue uMnrvlayu ( 13)a )b=evb u cunrue

aKBhBafleHql.z'A (14) a -b = a bva b;
2) nepeHecrh Bce Bxox(AeHhH cHMBora orpr4qaHhfl c KBaHTopa Ha npeAilKar c
noMorqblo 3KBhBareHTHbrx npeo6pasoaaHwit 3,3', 4 , 4 , d raK xe 3aKoHoB /I,e
Moprana v Ap.;
3) surnecrh Bce KBaHTopbr raa Sopnnyn B Hx Haqaro, ea cxo6xr, c noMol{bto
gKBrBaneHTHbrx npeo6paaoeaHHfi 7, 7' ;

4) NcxnmuHTb KBaHTopbr cyu{ecrsoBaHHR, a nepeMeHHbte, eBR3aHHbte 3THMN

KBa HTopaM H, 3aMeH HTb cxyfi eMoBCKNM n $opmann N;

5) a crar-rgaprHofi $opnne Bce HBaHTopur o6u-qHocrut nepeHecrr B Haqaflo

$opnnynur, o6nactu geficrnun Halxgoro H3 HMX BK/lFot"t14rb n $opnnyny, TaH KaK

KBaHTopbr 6o.rtuu:e He Hecyr HNxaxofi Nn$opnnaqHH ,To l4x onycrl4Tb;

6) SopnnyJ"ry npHBecru K KHQ c noMoulbro 3KBHBafleHrHbtx npeo6pa:onannfi;
7) :naNra KoH-bloHKt{Ht4 tlcKnroL{yrrb, Torfl,a $opnnynut pacnagamrcfl Ha MHo}xecrBo

rn,H3bloHKTOB.

Knaysanuxofi Hoprvranuuofi $opnaofi ( xnayra * yMo3aH.rl$veHre) HaeutraercR

KH0 SopMy/rbr flortitvl npeAHKaroB.

Oopnnyna F e norNxe npeAklKaron Ha3brBaercn BbtnonHHnnofi ( onponeplxranofi) na

MHolKecrne M, ecnh xors 6ur nph oAHoilr nogcrauoBxe Bmecro npegmKarHblx

nepeMeHHbtx KoHKperHbtx npeAHKaroB, 3aAaHHbrx Ha 3ToM MHoxecrne M, oHa

npeBpau{aercfl B Bbrno.nHunnutfi ( onponepxhMblfr) npegmxar.

Qopnnyna F n norNxe npegnHaron HasbrBaercfi o6u"r,esna.lNnncill $.$"fit\ r l

ecn14 oHa rox(AecrBeHHo ktcrmHHa n rro6ofi HHTepnperaqnu, To ecrb rtpl4 sci,.:*..

noACTaHoBKe BMeCTo n peAH KaTH btX ne pemeH Hstx n m6ntx HOH KpeTH blX

n pep,H KaroB, 3agaH H brx Ha BCeBo3MolKHbrx MHoxecrnax. 06osHaqaercn

TaBTo.n orHfl ct4MBofl onn l= F.

Vnpaxuenmn.

3agaxue 2.1.
Ha nnnoxecrne M t2,3,4, 6, B ] :

a) eutnur-unre 6rHapHbte oTHouleHHfl, cooTBeTCTBylou{He npep,HKaTy P nx'> 3y> ;

6) cocranure ra6nmqy HCTI4HHocrt4 p,nn 3roro npep,hKara.

Peu:eHpte:

a) 6raHapHbte orHot^ueHHrr, coornercrnylolqme npeAHKarannut P, HMehDT Bt4A:

22>3.2, 32>3.2, 42>3"2, 62>3'2
22 > 3"3, 32 > 3'3, 42 >3.3, 62 > 3'3
22>3-4, 32>3'4, 42>3.4, 62>3.4
22>3"6, 22>3.6, 22>s'G, 22>3.6
PeuieHNe:

6 ) Ta 6n N qa H CTl4 H HocTl4, cOoTBeTCTBylo H{a n n peP,X KaTa M, H MeeT B vlA:



xy 2 ?
J 4 6

2 ,rl 11 11 n

3 14 n n ,rl

4 vI v1 IA
j'l

6 vl t l vl

Sagawne 2.2.
Burnornmre 3aAaHhe no o6pa3qy 3aAaHnn 2.1.

Ha nnuoxecrse M = [1,3, S,7 ] :

a) nurnNu.rure 6NnapHbte orHouleHilR, coorBercrnylou{He 3a[aHHblM npeAHHaraM

P;

6) cocranure ra6nHqy HCTklHHocrl4 P,nR sTklx npeAHKaroB:

a) <x=Y));
6) ux>y));
s) (x<y));
r) <xSy>;
A) <<x)y>;

e) <x*y));
x) < x t4y - B3ailMHo npocrble qucna)) ;

3) ( x Aenmrenb y) ;

il) ( x KparHo y) ;

x) u ( x-y) - npocroe qmcno))

3aAaxne 2.3.

,[,OXaXnre, qTO 3ar6,aHHble napbl $OpVryn .nortlKl4 npeghKaTOB paBHOCH'flbHbl

Meifi Ay co6o il H a oAH oan eMe HrH o M M H ox(ecrBe. t-l p Nrqynna fi re cn oeecrHylo

HHTepn peraqHlo arr,rx SoPnnYl :

lx(P(x) _)P(v)) 14 3x(P(x)) )P(v)).
PeueHue:
llycru npeAhxarbt 3aAaHbl Ha oAHo3.fleMeHrHoM MHoxecrBe {a}' t-la 3roM

MHolKecrBe cyu4ecrBytor ro.flb6o ABa npegtlKara Ao (x) ra A1 (x), npu'li:rui

A1 (a) =1 u A6(a) =9.
3agaHNe cogep)+(t/T ABe nepeMeHHble: nepeMeHHa,l X * CBflsaHxan ( npep,HKaTOM

cyqecTBoeaHrn), a nepeMeHHaR y * ceoooAHan. CocrasH,\n ra6nuqy hcTHHHOCTI4

sroil $o

Ilogcrannnn B nepByro Qopvryny Ao no.nyqaeM BblcKa3blBaHHe 3x(Ae (x) -) Ao

(y)).Ha oAHo3neMeHTHoM MHolKecree {a} 3To BblcKa3blBaHHe HCT]4HHo, TaK KaH

rolKgecrBeHHo t4crilHeH npep,HKar Ao (x) -) Ao ty)'

fl,nn rropofi $oplnynbl CHaqara Hafrp,6M 3HaqeHnfl BblcKa3blBaHutl 3xP(x)' R

nepeofi crpoKe LlMeeM 3xAo(x) 1rOx(Hoe BblcxasblBaHLle, no nropofr SxAr(x) *

t4cTl4HHOe. AUalorrqHo HaxoAl4M 3HaqeHHfi p(y) N noACTaBARR t4X BO BTOpylo

Sopnnyny nonyqaeM pe3ynbraT. B pesynurare o6e $opnnynul roH{ts,ecrreHH0

14crrHHbr Ha oAHo3neMeHTHoM MHox(ectae {a}'

n .n bt.

P v 3x(P(x) + P(v)) 3xP (x) P(v) 3xP(x) ) P(v)

Ao a 1, 0 0 L

Ar a 1. 1 1 1



3a4aune 2.4.

,0,oxaxrre, qro caegyrclu{re Qopnny.flbr RB.fln}orcn TaBTo noratfrMtl npeAHKaroB:

a) (vx) ( P(x) )a ) (+ (( lx) ( P (x)) -Q) ;

6) (vx) (P(x)) +(Ax) (P(x)vQ(x)) ;

PeueHne:.
a) OrrrlrerraM, vro AflF npe4rrarnofi nepeMeHHorZ Q a Qopuyne (Vx) ( P(x) +O ) <}
<) (( lx) ( P (x)) --Q) ; He yKa3aHo qilcflo nepeMeHHbtx, raK KaK oHa Moxer 6uru ne
TolrbKo O-nltecrnofi, Ho 14 nrcOofi n - nltecrnofi.
Baxno flur.rJb, ..{ro6ur e He6 He BxoAr4na npeAMerHaf, nepeMeHHafi x. flycru Q ecru
Q ( yr ...yn ). Sygervr cqnrarb Anf KparKoclft/| , qro Q ecrb npeAvrKarHafl nepeuenHan Q
(v)
[lpe4nonox]4M, qro AaHHafl $oprvryna He rB.ncercn raBroflorueh. Torga cyqecrBytor
TaK[e KoHKperHbre npeArKarur A(x) r B(y), onpe4en6HHbre Ha MHoxecrBax M r Mr

coorBercrBeHHo, qro npeArxar ( or y) (Vx) ( A(x) )B(v)) <) (lx) ( A (x)--+B (y))
onpoBepxmM, To ecru o6paqaercn B noxHoe BbrcKa3brBaHne npil no.qcraHoBKe BMecro
npe4MerHofi nepeuennoft y HeKoroporo KoHKperHoro npe4Mera b vs t M:

l" t (vxx A(x)-+e(b))*((:rXn(x))-+a(o)) r = o

era grereaneHTHocrb floxHa, ecflr ee qfleHbr npfiHilMator pagHbte 3HaqeHufl
[4oTi4HHOCTU,T.e. Morrr npeACTaBUTbCf ABe BO3MOXHOCTil: nepBafl -
a t (vx)( a(x)-+s(o)) I =r (t ),

z t(=xx ,a(x))-+a(b) I = o (2) n
BTOpafl -
i" 1 (vx)( e(x)-+a(o)) t = o (3),

z t (:xX ,a(x))-+a(b)t =1 (4).
PaccuorprM nepBylo Bo3MoxHocrs. [4s (2) no onpegefleH]4to taMnavtaLlvtt ]4MeeM

l" t (rxx e(r))t =1 (5) nxla(o)l= 0 (6). ,[anee, ras (5) no onpeaeneHurc KBaHropa

cyr4ecrBoBa+nlsaKnroqaeM, qro npe4hKar A(x) eurnoltHt4M, r.e. 1. 1n(a)1 =t (7) ana
HeKoroporo aeM.

B coornou.r e+,;r,l (1) no onpeAefleHhro KBaHropa o6r4nocrn npe4urar A(x)+B(b) -
ToxrqecrBeHHo t4cn4HeH. B .{acrHocrn, ecntA BMecro npe4MerHoft nepenaennoft x

nogcraBhra aeM, ro nonyqilM rcn4HHoe BbtcKasbtBaHre l' tA(a)-+ q(b) l=1,

Ho,yvururean(6)vt(7),nonyqaeMl"tA(a)-+a(o)t=l.tA(a)l-+Ite(b)l=1-+0-o-
--npoThBopeqre.
PaccuorprM Bropyro BosMoxHocrb, BbrpaxeHHyro B coorHor.ueHutx (3), (4). l4a (3), na

ocHoBaHilr onpegen eHuA KBaHropa o6r4nocrn, cfle,qyer, qro npeAnrar A(x)-+B(b)

onpoBepxrM, r.e. l, tA(a)-+ g(O) t = 0 Anc HeKoroporo aeM. TorAa no onpe.qeneHnlo

rMnnuKal{nu }u tn(a) I =1, }, I B(b) I = 0 (8). orcpAa r ra3 coorHourenran (4)

3aKflpqaeM, qro

l, t (lxx A(r)) ] = 0 . l-locne4nee o3Haqaer rox.qecrBeHHyro rroxHocrb npeArKara

e(r). B qacrnocrv, Anf, aeM uueeu L t,q(a) I = O, .tto nport4Bopeqrr nepBoMy 143

coorHouenrfi (8).
lAtat<, B KaxAoM cnyqae npt4xorqilM K npon4Bopeqrp, AoKa3btBapqeMy HeBo3MoxHocrb



c4enaHHoro nperqnonoxeH rF. Cne4oaarert bHO, AaHHaF QOpuyna - TaBTOnOrr4F.

6) I-l pesnonoxilM, r{To SopMyna (vxxe(x))-+(vx) (e(x)ua(x)) r-re FBnnercn

raBToflorilerZ. Tor4a cyulecrByror raKyre npe4ilKarbr A(x) n B(x), onpe4eneHHbte Ha

MHoxecrB e M, uro BbrcKasbrBaHne (vrX a(x))-+(vx)( ,a(x)" BG)) noxHo.

l4unnrraqnn noxHa, ecnr 14 rolrbKo ecnr i, 1 (vx)( AG)) ] =1 (1) ra

), t (vxx A(x)v B(r)) I = o (2).

Us (2) no onpeAeneHr4ro KBaHropa o6uquocrr cnegyer, qro npeguKar

A(x)v B(x) onpoBepxr4M, r.e. naftAercf, raKoe npegMer aeM, Anfi Koroporo

l" tA(a)v e(r)t = 0, r.e i. ta(a) I = 0 r )" te(a) 1= o

Ho yreepx4eHile I t a(a) I = 0 nporilBopeqilr (1), rar KaK il3 Hero no

onpeAeneHuto KBaHTopa o6r4nocrh BbreKaer, qro npegurar A(x) ToxAecrBeHHo

ncrrnnurfi, T.e. Hr npr KaKoM aeM ae npeBpaqaercn B lroxHoe BbtcKa3blBatne.
Cne4oearenbHo, AaHHafi Qoplyna - TaBToflorrfl.

3aAauue 2.5.
Burso-rure, 6yAfr nt4 Bbtno.r'tHfrTbcn B norhKe npe4nKaroB cfle4yrcl4re
florrt.{ecKue cfl eAoBaHhfl :

ay (vx)(s (x)-+.-P(x))t= (:rXP(x) n-s (r)) ;

oy (vx)(r(x)ea(x))1= 64(oG)+ e(x))
Peweuue:

a) l-lpe4noroxt4M, vro narigyrcn raKne KoHKperHble npe4t4Karbt AQ) 
^ 

B(r) ,

saAaHHbre Ha.q KoHKperHbrM MHoxecrB ou M,.{ro }. 1 (vx)(e(x)-+-n(x)) 1 =t (1),

a l, 1 (:x)( A(x) n -,4 (x)) I = o (2).

14s (1) no onpeAeneHrlo KBaHropa o6qnocrr cneAyer, ,{ro }. [B(a)-+--,A(r)) f =1 (3)

Ans np6oro npe4Mera, aeM. V1s (2) no onpe.qefleHro KBaHropa cyu{ecTBoBaHnfl

cneAyer, ,{ro }. tA(b) n-,B(o)) I = 0 (4) Ann HeKoroporo npeaMera beM.

Orcrcga BilAHo, qro ecflr npe4rKarbrA(x) rrr 8(x) B3Rrb raKnMn, qro

(L, ecrtlx: b
zulB(x) J=to, ecrrx e M [b]
(1, 1n101 I =0 m Itn(x)l nporaaonbHo, ecnr4x*b), ro npon4Bopeqilr He nonyqt4rcn,

coorHotuenrrrn (3) u (4) 6yayr BbtnonHerbcf,, BMecre c HHM[4 6ygyr BblnoflHf,Tbctl

cooTHotJJennn (1) n. (2), KoTopbte n 6yAW roBopt4rb o ToM, t{To paccMarpmBaeMoe

cneAoBaHre HeBepHo.
6) Peuenre:

,[onycrmrra, vro nafigyrcs TaKre KoHKperHbte npe]qrararur A(x) V B(x), Koropble

saAaHbr HaA KoHKperHbrM MHoxecrB oM M, qro l. t (vD( A(x) <+ a(r))t ='t (1), a



I 1 (=x)( ,a(x) -+ BG)) I : o (2). v1s (1) no onpeAeneHrlo KBaHropa o6uqnocrut

cne4yer, qro l. In(a) <+ e(a)) I =1 (3) 4nn nrcOoro npeAMera ae M. t4e (2) no

onpeAeneHup KBaHropa cyqecrBoBaHrq cne4yer, qro l. I n(o)-+ g(o) t = 0 (4)

Aflfl HeKoroporo npeAMera beM.

Tor4a ns (4) cneAyer, qro l. tA(b) I =1, a )" I B(b) I = 0. .[aa nocneflHhx
coorHorueHrn nport4Bopeqar coorHor.lenurc (3). 3navnt, c4enaHHoe AonyuleHue
HeBepHo u paccMaTpilBaeMoe cneAoBaHile cnpaBe.qnrBo.

Partett2.
(Doprra"nnHble reoprr

3aHqrue }lb 3. Arccr.rouarrlrrecrrle crlcreMbr.
(Do prvralnnnrfi B brB oA. (D oprvr arnHaq axclro Marrrqecxaq reopus.

flycrr 3aAaHo MHoxecrsof : <jl,f2, ,.. ,fn) e Fn

- na6op $oprrayr uilpaBnJto BbrBoAa R. Ecru cyuecrByer R/ e R, raroe, uro ((fl,

f2, ... ,fn>, g) e Rl,ro B,HasblBaerc.r HeIIocpeAcTBeHHbIM cJIeAcTBIIeM Sopuyl
fl,f2, ... ,.fn (6esornocrdreJrbHo oAHoro orpe.{eJreHHoro [paBI{Jra nrrno4a), uro

o6osHa.ra erct fl,f2, ... ,fn l: g Lutrt f L'f L!"'fn '

g

@oprvryna h nagrtrlaerc, Br,rBoAurvrofi us $oplayrr U1,2, ... ,fn)--f vlrur

cJreAcrBnervr Soprr,ryil f , ecJru cyrqecrByer Koprex Soprvryn, rAe KaxAax Soprvryla
flBJrreTcf nu6o orccuouort Teopuu T, nu6o ucxoduofi. Sopuynoil, nvt6O

u eno cp e d cm6 eH H o eue oduuoil (ruenOcpeAcTBeHHbIM cJle4crrueu) us

rpeAbrAylrlHx.
Ha6op {fl,12, ... ,fn\ Ha3blBaercfl rrIIIoTe3aMII I{JIu TOcrIJIKaMII, rITo

o6osHaqaercfl: fan.
CerseHIIVfl - ecrb BbrB oil,wvrAo6a3areJrbcrBo Sopn'rynn fl,f2, ... ,fn l- h,

ecJrr,r f l: h, ro f l- h.

Oopuyna ft - reopeMa reopuu T, ec:liu cyuecrByer BbIBoA, B KoropoM rocJleAHefi

$oprvrylofi .flnrxetc fl. h, T.e., ecJrlr f :A v f I h u $opuylta flBilflercfl,

cJreAcTBr4eM TOJrbKo aKcnoM.

Buecro sanvcv Aa h o6H.IHo rcroJrb3ylor l- h.

@opnryna f . F Soprr,ranrrrofi reopuvr T: <A, F,P, R) Ha3hlBaercfl

ofiuerna.ruuoft (uluraBToJroruefi), ecJru oHa BbrloJrHflerc.fl s ntodort

r,rHTepuperar\ytut,u [porr.rBope.runofi, ecilvt r nro6ofi uHTeprrperaryla ee o6pas

JIOXEH.

Vnpaxueuun



3aAanue 3.4. BtruoirHr{Te B cuMBoJIax apn$uerltKl{ fleaso (sa.qauue 3.4.)

Ilpr,rMepbl I,I

lpoBepbre p$yJrbrar r apa6cxofi cl{creMe cTIHcJIeHltfl.

a) 4+7 6) 6+3 r) 8+5 r)9+2,u) 7+g
e) 5+9 N) 9+3 s) 6+5 n) 8+4 r) 9+6

3aAaHne 3.5. BunoJrHr{re B cuMBoJrax apusruerl{Kl{ fleauo (saaanue 3.4.)

rlpl,rMepbl I4

rrpoBepbre pe3yJlbrat r apa1crofi crcreMe crIucJIeHLt I.

a)4'7 6)6'3 n)8'5 r)9'24)7'8
e) 5'9 N) 9'3 s) 6'5 u) 8'4 r) 9'6

3anrrrue J\b4. LIc.rI{cJreHHe Bbr cKa3 brnauufi

Jloru.recrcoe cJreAoBaHrre. flycrr Al, A2,. . . , Ah, B - SopnayJlbl ucqxcJreHlls

BbrcKa3bIBartutrt

(IrIB). (Dopnryna B nasnnaercfl JrorrrqecxuM cJreAcrBlrervr Soprrayl A1"42,...y'n
TorAa, pI ToJIbKo rorAa, KorAa rIcrHHHa KoHbroHKrInr Sopuyl At,Az, ... , Atx. ,
qro o6oguaqaerc.fl A1y'2,... y'n :)8.
Cernenquefi Ha3brBaercfl Soprrayra BvtltaAl- B, rlro qrraercfl: <B nrrnoAl'IMo rI3

A>>.

OoprrrynaL nrrnoAllMa u3 Soprr,ryl Al/2,...n4n, ecJrl,t cyuecrByer
rrocJreAoBareJrbHocrr $opuyu, B Koropotrr tnola;, Sopnayla ecrr nu6o oKcttorvto,

nu6o [p]rHaAJrexlrr crmcxy $oprvryn At /42,...,An,Ha3bIBaeMbIx rrlrroresarvrn (f),
m,r6o roJrfraerc.r r.t3 [peAbrAyrqux ro npaBuJry BbIBoAa mp. O1ozHaqeHI'Ie rarofi
ceKBeHuI,Iu: Al/2,. ,.,An l- A.
CexneHqufl f l- A osna,taer, qro $opuryna,4

Soprvrynrr Aus [ycroro MHoxecrBa aKc]IoM

TeopeMa IrIB, r.e. AoKasyeMa.
OfiosHaqenne rarofi (nyctofi) ceKBeHrluu: l- A, qro tll'Iraercfl:

BbrBoALrMa).

<Soprr,ryra,4

Heroropue meopenu IIB:
n) F A---+ A -pe$ner<cuBHocrb uMrurrrKarluur;

n) A F B* A - sse4eHl{e l,IMrrJrvrra\r4tr;

rci A',Al- B<:; A l- 1l-B) - reopeMa o AeAyKrrI{u - cB-n3b MexAy F , -;
T4) A l- B<:> l- A+B- cJreAcrBrle rr3 reopeMbr AeAyrrrrru (upn f -- A)
TS) (f,A|Buf,A l-B):>(,l- -A)
T6\ A--+ B, B + C l- A->C - rpaBuJlo TpaH3I,IrIIBHocrH (runoreru'IecKl'Ifi

curuorusrvr)
n\ A - (B -- q, B I A+C - rpaBuJlo ceqeHu-n

?8) l- A A -+ yAaIIeHue u T8 ) l- A- A rr;e4erLue Anofisolo orprlqamus'

79) l- ( B+A) +(A+B ) flg ) ( B * ,4) l- (A- B) npornBorrocraBrleHze

o6parnonry

BbrBoArrMa ne f. BrtnoAnuoctr
A pasnocl,IJlbHa roMy, T o A -



flO) ((A- B) ^ B)+ A- cur'norusM modus tollens

nD (A--+B) <:> (A B)* A utm (A--+B) <:> (A B)-, B .

flpanu.rra BbIBoAoB:

1. [IpanraJro rloAcrauonrcn (ms)
Ecnr,r E - suno 4avrafl $oprr,ryna, coAepxaqafl cIrMBot A (r.e. E(A)), ro BbIBoApIMa

Soprrayrra E(B), roJIfIeHHafl. v3 E sal{eHofi ncex BxoxAeHuia A sa

npor.r3BoJrbHylo Sopuylry B: t.e. ffi

2. Ilpanuto modus ponens (*p) Ecnn na6op Sopuyu A,B,C .,IBJlflercfl qacrHblM

cJryrraeM na6opa Soprrayr A, A-+8, ro Sopuyna C sr.rserc.,I HerocpeAcrBeHHo

BbrBoAHMofi us $opnryn A vr B. Torla reopeMy 2 o nseAeHI,IpI IIMTIJIlzlr;a\nI4

MOXHO CAeirarb HoBbIM [paBuJroM BbIBoAa:

A l: B-- A (,maercfl: (( B+ A HerocpeAcTBeHHo BbIBoAIIMauz A>>).

O6ure [paBrJra HerrocpeAcrnenuofi BbrBoAHMocrn l= u nrrsoAl{Mocru l-.

llpannrro 1. O6que cnoficrra cI{MBoJra F ( l- ):
IIla: upr,rn>l A1,A,2,...,An l: Ar; A1,A2,...,An l: M, ... , Al,A2,".,Anl:An
- us Ha6opa Sopuyr HerlocpeAcrBeHHo BbIBoAI{MaKuKAafl;

fltu: eCIh Ar, Az, ..., An | =C, fO Ar, Az, ..., An ,8t..., B,,,, I = C - qrCAO rHnOTe3

MO}KHO yBenl4q14Tb;

l-f '.: ecllt npu m>0 v n>0, ro Ar, A2,..., A, l= Br ..., AL Az, ..., A. =Bn

V Br , Bz ..., Bn I = C, to cnpageAnHBa rpaH3HTl4BHocrb Henocpe4creeunoil

BbtBoAt4MocrH: Ar, A2,..., A, | =C.

Te xe ceoficrsa cnpaBeguBbt MA BblBoAl4Mocrra l--.

llpaarano 2. Bee4eHVe v yAaneHhe florrqecKhx 3HaKoB:

l-lycru A,B,C - npoh3BonbHbte BbtcKa3brBaHVn. O6osHaqhnn O - xoneqxutfi cnncoK

Qopnnya, 6utru Moxer, nycroil. [lpaenaa BBeAeHhR nYAaneHnA norn\ecKl/x

3HaKoB npep,craBuM B Bttrye ra6auqut :

Ta6arqa. l-lpaerna BBeAeHHn r yAaneHVfl fiorvv'ecKhx 3HaKoB.

Onepaqrn Ipaeuna aee4exrn IlBi llpaerna y4aaexrn IIV|

1,. ) ( O,A l-B) <=>(O l-A)B) A,A ) B l-B
2. A,B l- A ^B A "B l-A,A ^B l-B

3. A | -AvB Ecnra O,A l-C , O,B l-C, ro O,A vB l C

4. Ecnr,rO,A l-B r O,A l-B,to O | =A A,A l-B (cna6oe y4anexrae)

5. A+8, B+A l-A =B
A=B l-A)8, A =B | -B)A



Ilpaarno 3 no4craHoBKl4 BMecro 3neMeHrapHblx Sopnnyl (Il3):

llycru B - uexoropan $opnnyna, B Koropyp BxoAnr sfleMeHrapHble $opnnylut

?1,...?n j B' - Qopnnyna, no.nyqeHHag rS B O4HOBpeMeHHOil nO4CraHOBKOfi

Qopnnyn Ar, ... , An , BMecro ar,...?n. TorAa, ecfin l- B, ro l- B''

Ilpaanno 4 o sa^AeHe (Ila):

Ilycru G - Qoprvryna, coAepxaqee B KaqecrBe csoefi qacrl4 Qoprvryry A, a Cr'
Qoprvryaa, no.nyqeH HaA u3A ga^ eHo il A Ua B. TOr4a, ecnn l- G , rO l- G.

florrqecxoe cneAoBaHre ecrb KoHeqHafl anropl4TMl4qecKafl Onepaqrn B orflt4t{re

or r ortar{ecxofi Bbt BoAl4Mocrt4.

npoTt4BopeqrBoe MHolKecTeo Qoprvry n,10 ero o6osFlaqaloT f l- .

Teopeuottu reopvu f sennlorcn TaBTofl on tA, r.e. o6ule3Haql4Mble Oopnnynut, u

TonbKo oHt4: l- A <=>A - TaBTo.florl4r.

Fn paeHocvtfl bHa .II,oKa3arenbcrBy reopeMbl

o3Haqaer ((BepHo, t{ro B BblBoAl4Mo I43

,[eilcrarre.nbHo, l- (F, ^ Fz^...AFn) B)= l- Fr^Fz n "'n Fn v B = l- Fr nFz n "'n Fn r'

3HaqHT, 3aK.nloqeH we B uc'ruHHo Tor4a ta TO/lbKO TOrAa, KOrAa Qopnnyna Io]KHa,

Mero4 pe3on ]o q nia s uc\mcneHun B brcKa 3 br eaunl.. B ut s o4r nn o cru Qo pMyn bl B t43

MHolxecrBa nocbln ow F1, Fz, ...,

l- (Fr ^ Fz^.'^F, ) B), rAe l-
FtA Fzn...n Fn > .

r.e. I (F1^F2n...nFn^ B )= 0

VnPaxnexnn

3a4anne 4.1.

,QoxaxrreceKBeHqvlovl( npuBeAeHhe xa6cypgy,): (A+ B) "(A) B) l-A,

npoTHBopeqhto. floxaxenn CeKBeHqu[C, MeTOAOM OT npoTl4BHOrO, TO eCTb

CBeAeH reM K n pOTl4BOpeq h ]o.,{Oxaaarefl bcTBO npOse4[nn (( nO Ua ;OBO )),

o6ocHoeutBafl KalKAutil ular:

1) ( A ) B), A I - B - npaBhao BbrBoAa mP;

2) (A + B), Al - A - l-l'.I rs na6opa $opnnyn HenocpeAcrBeHHo BblBoAuMafl

KaxAafl;
3) (A ) B), Al -A'B - IlBz : BBeAeHre KoH],loHrJ\nv Ma wara2l;
4) (A ) B), A+g BBeAeHue ) ns KoHbloKquv MA urara 3) ;

5) ( A) B), ( A+) Bl - A - La : KoHrpno3vl\uA pgta wara 40;

6) (A) B)^(A+B | -n onpeAereHrae l--.
6onee nphBblqeH r noHflTeH vHor4BrA ceKBeHwu ( nphBeAeHhe x a6cyp4y> :

ecnur,rs A cae4yeT oAHoBpeMeHHo B r He-B, ro A nolKno : A ) B, A + BI-A

SaAaxne 4.2.

B,



Hafi4rre Bce He paBHocr4/rbHbre MelKAy co6ofi r,r He roxAecrBeHHo r4cn4HHbre

$opnnynut anre6pur BbrcKa3bnanui,t, RBnHlor4Hecfl rorhqecKt4Mr4 cneAcrBl,tflMr4

cneAylorqefi $opnnynur ( nocurnox) X + Y v Zl uZ)Y
PeureHre.

Cocra eaneM KoHbtoH KI{r4 to nocbr/r oK u pa B Hoch/r bH br MH npeo6 pasoBa H hR M 14

nprBoAllM eE x CKH -Qopnne : ( X ) ( YvZ)) ( Z)Y) = 
( XvYv Z) ( ZvV ) =

=(XvYvz) (0"2Y) =(XvYvZ) (xXvyvZl={ XvYvz) (XvyvZ) (XvYvZ).
.florrqecxuMV cnerycrBHflMr4 h3 p,aHHbrx nocbr.nox 6yayr Bce coBepu.rduuure

At43btoHKTbt, BxoAfluJ,he B nonyt{eHHyro CKH-QopMy, a raKxe BceBo3MoxHbte
KoHbloHx4un. )tnx KoHbroHKTHBHbtx oAHoqneHoB no ABd , no rpt4 ur.A.
BrrnncuraeM rroJrfrarorquecfl Sopnaylu , ilpv1aB uu 6onee yao6nylo
paBHocHn bHylo Qoprvry :

Xv Y Y Z=X)( Y v Zl (nepBar nocurnxa);
xvYv z=z)(xvz);
X v Y v Z= ( x Z ) ) Y;

(XvY"Zl(XvYv Zl=( X()Z) vY;0;
( X "Y 

v ZXX" Yv Zl= (XvYlu Z7= XvYv 0 = X vy=X )y;
(XvY" 7)( XvYvZl=Z)Y (Bropannocunxa) ;

(X,Yvz) (x"Y"afivYv Z) =( X)( Y"Z)) (z)Yl=(XvZ) )X
.

3aganrae 4.3. ( 8.1.)
Cpe4ra cneAypu.pax Qopnnyn yKaxrre re, Koropbre flBnRlorcfl aKchoMaMt4 :

a) ( F) (( F)F) +F))) (( F+(F+r)))(F)F)) ;

6) F) ((F )c) )F ) ;
e) (G)H) )(F) (G)H)).
Peureure:

a) Axoaonna, no.nyqarcr4arcn r43 cxeMbr aKchoM ( Pz ), ecnv B KaqecrBe Qopnnynur A
B3flTb F, a xauecrse B B3flTb F+F, a B Kaqecree C aenru F.

6) Axcraorvra ( Pr l, ecnu B3flrb A =F, g 
= F )e .

B) Axcr,rorvra ( P a l,ecnu B3flrb A =F, B= G.

3aaanue 4.4. (5.3.)
BH.flcHHre, flBJrrercfl,Irr4 Eaunafl,rrocJreAoBareJrbHocru $opuyn BbrBoAoM r{3

aKcuoM. Ecra flBrmeTcfl. To o6ocuyfire raxArrfi ruar rrocrpoeunfl. sroft
rlocJreAoBareJrbHocr u. Ecttu He fl BJrfl er cfl., To AoKaxrITe gro.
a) (1) G-+(F-+G).

(2) ( G +(F+ G)) - ( G - (G - ( F* G) )
(3) G --, (G-+ (F+ G )).

6) (1) (G* F-)*((G*F)--+G).
(2) F-(G-* F=)

(3) F- -* (( G -* F) -+ G).
Pemeuue:



a) fiatuatrocJreAoBareJrbHocrr Qoprr,ryr flBJl-,Iercf BbIBoAoM. O6ocuyeM 3To.

KaNAas ns $oprrayn (1), (2) rpeAcraBrlf,er co6ofi aKcLIoMy ( Pr ). Ooprr,ryla (3)

roJr)rureHa us (l) v (2) no rpaBuny MP.
6),uaunax [ocJreAoBareJrbHocm $oprvryn He.flBJlflercf, BbIBoAou. floxaxeM 3To.

Xors Sopnrynu (1) u (2) mmrorcn aKcI{oMaMu (( Pz ) u ( Pr ) coorrercrnenuo),

$oprvryna (3) ne flBJr.,rercfl axcraouofi rr He Moxer 6rtrr roryqeHa us (1) u (20 uo

rrpaBllJry MP. Cne.qoBaTeJrbHo, pa3 uMeerc.fl xorf 6u oAl'ul uenepuufi [Iar, To

nocJreAoBareJlbHocrb BbIBoAoM He .f,BJlflercfl .

3aAaHue 4.5. (8.4 a)

,{OrcaNnre, qTo $oprvryna F-F .anllfl eTc.fl Teoperraofi $oprr,rzulll3oBaHHoro
ucrrlrcJreur4r BbrcKa3nrrannfi , [ocrporrB [ocJleAoBareJrbHo crr Soplayrr,
flBJr.'IrcIIIyIOCfl BbIBOAOM AaHHOfi sOprr'rynbl u3 aKcI{oM.

Peureuue:
Taruu BbrBoAoM flBrrflercfl,, Harrpr{Mep, cJreAylouafl rlocJleAoBareJlbHocrb Sopuyn:
(1) ( F-+ ((F* F)+F )) +((F+ (F+ F )) * (F+F )).
(2) F+(( F-F) - F).
(3) (F-+ (F* F ))* ( F+ F).
(a) F+ ( F+ F).
(5) F-+F.
B cauona Aerre, Qopnryna (1) rpeacraBJrfler co6ofi aKcI,IoMy ( Pz), n roropofi n

KaqecrBe Qoprr,ryl A ll B B3flra Sopuyla F, a r KarlecrBe Sopnaynn C - $opuy;ra
F+F. Oop1ayna (3) uonyueHa lI3 $opnnyn (l) " 

(2) uo rpaBI'LIry MP. Ooprvryla (4)

ecrb aKclloua ( P1 ).Haroueq, SopMyrla (5) uouyueHa I'I3 Sop*ryl (3) 
" 

(4) no

npanuny MP.

3aAanue 4.6. ( 8.8)
Buscunre, .nBJ1flercfl.Irv AauHas,[ocJre.{oBareJlbHocrb BbIBoAoM I{3 rl{[ore3. Ecrut

Aa, To yKaxr4Te, BbrBoAoM lr3 KaKrrx $oprr,ryn , u xarofi Sopvrynu.rlBJrf,erc.f,. Ecnra

Her, To oOtxcnprte rroqeMy.

a) (1) G-'H;
(2)G;
(3) H;
(4) H--+(F---+H);
(5) F+ H.

6) (l) F+G,
(2) F+G ;

(3) (F-G)*((F-G)+F);
(4) (F*G)---F,
(s) F-.

Penrenne:
a) fnuore3aMrr 3Aecb Bblcryrlarcr Sopnrylu (1), (2). @oprvryla (3) roryqeHa I'I3

(2), (1) ro rpaBuly MP. Tar<nu o6pasorvr IIMeeM BbIBoA Sopnaynn A -+ B ug

rurlore3 B,B -+C.



6) Ooprvrynu (1), (2) ue frBlrsrorcr. aKcr{oMaMr.r u rroroMy ,qoJDrcHbr 6rrru rrpr{HrlTbr

3a rr.rrrore3bl. OopMyJIa (3) JII,IIIIr BHellIHe roxoxa Ha aKCI,IoMY ( Pr ), ttO ne

nBilnercn ero. Ooprr,ryra (4) rorr) reHa us (1). (3) no rpaBLIJIy MP. Oopupa (5)

rrorrfreHa w (2). (4) uo rpaBl{;ry MP. Taxzrra o6paaoM, AaHHar

rrocJreAoBareJrbHocrb flBJrnercfl BblBoAorr,r $opuynn (5) us $oprrayn (l), (2), (3), no
He rBrrrerc.n BbIBoAoIvr $opIvrynrr (5) us Sopnayu (1), (2).

3aAanne 4.7, (8.9 url\
,.{OraXnre , IITO I,IMSIOT MSCTO CJISAyIOUUS BrIBOAI{MOCT}I, IOCTpOI{B

coorBercrByloune BbIBoAhI u3 rHrlore3:
a) F--+G, G+Hl-F+H;
6) F-+ (G-+H), G I -F + H;
Pemeuue:
a) Buno4 ceKBeHuuz F-G, G + H I -F -+ H c KparKI{Mu no.acHeunflllavt uMeer

BLIA: (1) F-+G ( rzuoresa);
(2) G-+H ( rnnoresa);
(3) (G -* H) + ( F+ (G - H)) ( P, ),
(4) F-+ ( G* H) (MP: (2), (3)) ;

(s) ( F+ (G-+ H )) - (( F- G) - (F+H )) ( p),
(6) ( F-+ G) -+ ( F+ H) (MP : (a), (5)) ;

(7) F-+H ( MP : (1), (6)).
( O6ouroBaHl{e stofi BbIBoAnMocrI,t ornpaercfl Ha reopeMy o AeAyKrIar).
Peruenne:
6) flpureA6N4 snsoA ceKBeHIInu: F*+ (G - H), G | -F + H.

O6ocHyfire KaxAbIfi urar groro BbIBoAa.

(l) F*+ (G*+H ) ,

(2) ( F- (G+H))-+ ((F+G) + (F+H)) ;

(3) ( F- G)- (F-+H);
(4) G --+ ( F-+ G;
(s) G;
(6) F -* G;
(7) F+H.

3aAanne 4.8. ( 8.L0).

,{oxaxure, qTo VMeroT MeCTo TeopeMa I -F* F, o6ocnoBaB BO3MOxHOoTr

IIOCTpOeHHfl COOTB€TCTByIOIOTO BbI BO ilA krc II/IIIOT03'

Perreuue : PacCrvrorpl,IM cJleAyroulYrc [OcJreAoBaTeJIbHoCrr Soprvryn :

(1) ( F*F)*(( F* F-)+F);
(2) F--, F;
(3) ( F- F)-+F;
(4) F--( F=+ F=);

rsi F*i.
(Dopirayna (1) ecrn aKcuoMa ( P : ). @oprvryra (2) ecrr AoKa3aHHanpanee reopeMa

(ea4aua 4.9.a), BbrBoA roropofi Mbr MoxeM BcTaBr{Tb B AaHHyrO

rrocJleAoBareJlbHocrr $opruyl. @oprvryrra (3) Moxer 6urr BbIBeAeHa ws $opuyl



(1), (2) u cHJIy yrBepx,qeHl,If, 3aAaqn4.l2 6 wu 8.91. Sror BbIBoA MbI raxxe

MorJrrr roMecrurb B AaHHoe Aoxa3areJlbcrBo, Oopnayila (4) ecrr aKcI'IgMa ( Pr )
Haroneq, Qoprrayla (5) uoNer 6urr BbIBeAeHa us Soprrayl @) " 

(3) ua ocHoBaHHLI

mAA:r1vI4.l2 a unu8.9I4, II 3TOT BrIBOA TaKxe MO)KHO BKIIIOqI{Tr B

paccMarpr{BaeMoe AoKa3areJrbcrBo. kTrax, xorfl MbI }I He B rloJrHoIra o6t€ue
rrpoBeiru AoKa3areirbcrBo AaHuofi TeopeMbl, Ho ee BbIBoALIMocrb orIeBI,IAHa.

3aAanue 4.9. (8.13 a)

,{orax<nte, tITo Bo Bc.flKoM }rcru4cJreH}ra BbrcKa3rtraurnfi, B KoropoM ttpaB[rJroM

BbrBo,(a.uBJlnercf, rlpaBuJro MP ,ra B KoropoM c[paBeAJII{Ba reopeua o 4e4yxquu,

Qopmyta F* (( F -+ G) + G ) 6y4et reopeuofi ( nunoAoM I{3 aKcuou), raxorn
6rt nn 6rrnn aKcLIoMbI groro ucrllltcJreHllfl.

Peruenne:
flpanulo MP cocrol{T B ToM, uro A, A--+ Bl -8. Ilpnrr,reHuB K gToMy yrBepxAeHulo

ABaxAbIreopeMyo,qeAYKIIErI, IIoJIfIuM cHaqzula F l- G- G) - G, asareut

l-F* (( F* G) -+ G).

3aAaHIre 4.10. ( 8.15.a)
Ilcnolrsyr reopeMy o AeAyKrlutr, AoKaxlrre, qro $opuyla ( F* G) * (G -- F;

flBJr.f,ercr reopenaofi OI4B.
Perueuue:
floraxeu cHarraJra, qro F+ G I - G , F-, rocrpor4B AJrfl gToro coorBercrByrouzfi
BbIBOA:

(l) F-+G; (5) F-G;
(2) F---+ F; (6) ( F-+ G)+ ( G+ F--);

(3) F --+ G; (7) G -, F
(+) c-- G;
ilorrrrrr: (1) - rurore3a; (2) ecrb reopeMa Ha ocHoBaHuv3alLavrv4.15.(8.10 a).

@opuyna (3) rraoxer 6nrr BbrBeAeHa uz (2), (1) na ocHoBaHuz3ataqw 4.12 a (8.9

u) ( croficrBo rpaH3rrrr{BHocru) , (+) ecrb repeMa B cI,IJry sataqvr4.15 s ( 8.10, ).
Oopnayna (5) laoNer 6nrr BbrBeAeHa na (3). (4) na ocHoBaHuvr 3aRmrur 4.15 a

(S.9 uj (6)- ecrr reopeMa ( rrporr{BorrocraBJreHl{e o6parnonry); HaKoHeu, (7)

noJryrreHa l,rs (5), (6) no MP. llrax, $opuyla G- F- AeficrsureJlbHo Moxer 6uft
BbrBeAeHa ze F---+G. flpurvreuus r stofi BrrBoAprMocrr{ TeopeMy o AeAJ6TII{H,

ron) {r,rM rpe6yerraylo reopeMy.

3aAaHue 4.11. ( 8.17 a)
l'Icnolrsyx reopeMy o AeAyKrlrrlt, AoKaxure, rITo c[paBe.Url4Ba ceKBeHII[f

F A G I -n 1"prn rro, ueo6xoAuMbre BbrBoAbr orbllqure B rpeAblAylqlx saAa'{ax).

Peruenne:

,{oxaNerra ceKBeHrluro F n G I -F. Couacno olpeAeJIeHI{Io Jrorl{rlecxofi cs.flgKr A

rpe6yerc.fl AoKa3arb cJreAyIoUyIo BbIBoAI{Mocrb: F A G | -F. CrpouM BbIBoA:

(1) F -* G,
(2) F-+G+(F- *F-+G);
(3) P+t'+ G;



(4) ( F- * F-+ G) -- (( F--+ (F---+ G;; ---r1;
(s) (F*(F-* C))----F;
(6) F- * (F--+ G) F;

(7) F

,{nr uOxCHeHI4-,I OTMeT}IM JIuIrrb , rrro $opnryla (6) rnmerc.g reopeuofi 8o, a

cireAoBareJlbHo, rocneAoBareJlbHocrr (1-7) npeBparuTc.f B BbIBoA Sopvrynu F us

rurrore3br F-r G, KaK ToJrbKo oHa 6y4er roroJlHeHa AoKa3areJlbcrBoM $opvrylu

(AvB),(B+C)=r(e)A)

(6)

3aAauue 4.12. ( 8.20 r.)
,{oxaxure, rITo c[paBeAJIuBo rIpoE3BoAHoe rrpaBuJro BbIBo,4a

ry,Ha3bIBaeMoe[paBI{JIoMyAuTeHuflAu3bIoHKIIrau(Ierruerr),r4e
f - nercoropoe MHoxecrBo $opnayn, Bo3MoxHo rlycroe.

Peruenne:
flo reopeMe o AeAyKI{IILI H3 ycJIoBrI.,I BbITeKaeT, tITo I l-F-+H u II-G-+H. ,{alee
11O 3aAaqe 4.19t ( 8.17, ), uoxHo yBeII/FIIITI tIHcJIo IuIIoTe3: FVG, F+H,
Q--+HI-H. Tarc KaK no ycJroBuro eue FI-FVG, ro no croficrBy BblBo4nuocrn ?,

. 3aKilloqaeM , qro fl-H.

3aAaxre 4.13. 3aAaqa 1.

flpooeprn, npaBilnb Ho nvcAenaH BbrBor0, B yMo3aKrrcqeHril < Bce cryAeHTbl

$a xyn urera ra u$o pMar[ K t4 4o6 poco secrH bl s yu d6e vnu ra naHT/l 1,1 B bl )).

Ecnu onra 4o6pocoBecrHur s yvd6e , To o4creMarrqecKil roroBrrcfl K 3aHrrl4HM.

floeronny, ecnv cryAeHTbr raxQopnnaruln ne 6y4yr roroBl4Tbcfl K 3aHRTVflM' To oHl4

AonlKHbr 6utru ranaHTnHBbl.

Peuenre:
Bae46n o6osxaqeHlaR:

A : - < cryAeHTbl - ra HQopnn arvr.n rar a HT.fl 14 Bbl )).

B: - ( cryAeHrut-rnQopMaTrKn 4o6pocosecrHo oTHocgrcn x yu66e>.

C: - < ct4creMarlz.l.ectr roroBnTcfl K 3aHflTl4flM))

Tor4a ro,aHHoe yMo3aKntor{eHhe npl4Mer ara4 Qopnnynbl:

((AvB)'( s-cD unu (AvB) ( B)c) => (e+A)vnn e-A

Cocraaran la6nuqy VcItAHHocrV Mn npoBepKr cnpaBegVBocTV 3TOro

yM03aKnloqeH14fl:

A B C AvB B)C (AvB) (B)c) e e +A (AvB)(B)c)+(e+A)

1, t t 1, t t 0 t t



1. 1" 0 t 0 0 1. 1 1.

t 0 1 t 1 1. 0 t t

1 0 0 L t t t 1 1"

0 1, 1 1 1 1, 0 L t

0 t 0 t 0 0 1. 0 1.

0 0 1 0 t 0 0 t 1

0 0 0 0 1, 0 L 0 1,

Crpoxn nocneAHero cron6qa Aann orBer Ha Bonpoc: yMo3aKrloqeHl4e l4crl4HHo

npu nrc6utx 3HaqeHl4gx nponosrqroHa/lbHblx nepeMeHHutx A, B, C.

ooprvryny MolKHo 6urno ynpocTt4rb, hcnorb3yfl ToH{AeCTBO p)q = p v q

Torsa ((AvB)(B)c))+(e )A)=(AvB)(BvC))(evA)=

=(AvB)( Bve )v(CvA)=AvB vBvevCvA=Ax BvBevCvA=

=AxBvBe vCvA=BvBevC=B vevC= 1

3nauut, BblBoA BePeH.

3agaure 4.l4.3aAaqa 2.

Il poeeprarb MeroAoM pe3on loqr fi eut eoA yMo3a K.fl loqeH 14fl : < ECa r H Hcrt4ryr

nphrnauaer Ha pa6ory cneqnanilcra B olnactn HaHorexHonornil, To t4Hcrhryr

cqhTaeT 3To HanpaB11eHile B HayKe npiloprTeTHblM r pa3BepTblBaeT pa6ory no

BHep,peHhrc HaHoTexnOnOrrfi B SIeKTpoHrlKy nn1 BKnlOqaeT 3TOT pa3Aen B

yue6Huril npoqecc. Konxyprapyroulufi 14Hcrl4ryT Tol6e npl4rnauaeT Ha pa6ory

cfle$anncra B olnactu HaHorexH anornia.3Havrt, oH pa3BeprblBaer pa6ory no

BHeApeHhrc HaHOTeXnOnOrril B SaeKTpOHrlKy V^n BRntO''{aeT 3TOT pa3i0,efl B

yue6Hutfi npoqecc.

BeeAeA o6oanaqenrn:

A= <Jzlncrvryr npv1flauaer na pa6ory cneqraaHCT6)),

B= <14Hct[ryT cqhTaeT 3TO HanpaBneHile B HayKe npilOphTeTHblM)),

C= <lzlucrhryr pa3BeprbtBaer pa6ory no BHeApeHrlo HaHorexH onornil e

3neKTpoHl,lK€)) r

D= <14ucrrryr BKnloqaer aroT pa3Aen e yve6nutfi npoqecc>.



Co4epxaHhe BbrcKa3brBaHilr Mo)Ker 6urru 3anhcaHo n Qopnnanil3oBaHHoM BHAe c

noMor.qbro Sopnnynur: ((A) (B^ ( CvD))) ^A) ^A ))(CvD).
Peurenre:

Bureo4 rcrhHHocrt4 yMo3aK.flrc,qeHrn e erofi 3ap,aqe MoxHo npoBeprTb:

a) c nonnoulblo rolxAecrBeHHbrx npeo6pasoeaHril no r43BecrHbrM 3aKoHaM

aare6pur norvtr;
6) npranneHfl fl MeroA pe3on to4r fi, Aoxasaru o6r4e3HaqhMocru $oprvrynbr.

a) IlpoaepnM vcrntHocrb yMo3aKnrcqeHrr c noMolqbrc 3aKoHoe aare6pur

nofuKui

( (A+ (B^(CvD)))^A) + (CvD)=( AvB(CvD))Av(CvD)=( B(CvD))Av(CvD)=

= B v e DvAvcvD= B v evD vAv c v D=L

flolyuennan erynHnqa o3Haqaer, qro Mbr AoKa3anu vlctuHHocrb yMo3aKntoqeHhR.

6) llpoeepuMt crt HHocrb yMo3aKaloqeHhR c noMorqblo MeroAa pesoarcqril r
AoKalKeM o6 ulea H aq h Mocrb $o pnnya ur. n[n n 3roro Bocno.fl b3yeMcfl an ropurMoM :

1) CQoplrynrpyeM orprLlaHhe 3aKntoqeHrfl: Cv D .

2) Ilpree4eM Bce nocbuKr4 14 orpr4qaHre 3aKrrcqeHilfl x KHO:

( (A+ ( B^(CvD)))^A)^A)^e v [=([v( B^(CvD)))^A^( e n[)= $n(CvD)^A^( e" D).

3) CocraeuM MHo)r{ecrBo K re ecex nocbr.flKr4 14 orpr4qaHue 3aK.n}oqeHhfl:

6={A,B,CVD,e,D}

4) IlporaseeAeM aHarh3 Bcex Bo3MolxHbrx nap MHolxecrBa K no ruerogy
pe3onrcqnil. p,ne 3Toro o6te4rHneM B napbt AH3IrloHKTbt, coAepxaqt4e
KoHTpapHbre flurepbr, rcnorb3yn norrqecKyro onepaqtarc AH3b[oHK4rn. Hpr oroM

nonyqaeM Hoeutfi Ar3bloHKT, Koropbtfi Haguteapr (pe3orbBeHTa): C vD v D .

Acxntr.r4uB KoHTpapHbre rrrepbr, nony.{HM pe3onbBeHry: Cv Dv D= C .

5) BxnnvHM nonyqeHHylo pe3onbBeHTy Bo MHolKecreo K:

( ={A,B , C, e }. l-lepefiAenn x nynxry 4.

6)T.x. MHoxecreo K co4epxhr KoHTpapHbte nhrepbt, To rx o6te4hHeHt4e B

AH3blOHKltt4lo AaCT nycry]O pe3onbBeHTy, T.e. yMO3aKnloqeHl4e cv D- ucrl,lHHo.

3aaaune 4.15.

Peu ure 3aAaq r, ycra HoB t4 B, cn pa Be pr.VBbt n r n poBeAeH H bt e paccylKAeH rn.
a) (3.32.)
f nofi4y nnv B Kr4Ho Ha HoBylo Kt4HoKoMeAraro (A),

nnnHaaar.flTufl no MareMarhqecKofi nonaxe (B).

Ecnu a noilgy B KhHo Ha HoByp Kt4HoKoM eryurc, ro fl or ecefi AyuJvt nocMepcb (C).

Ecnu a noiagy Ha 3aHflThR no MareMarilqecKofi norrxe, To ilcnbtrarc 6oauuloe



yAoBonbcTBhe oT cneAoBaHnA no nyTnM norilqecKhx paccyxAeHhil (D).

Cnep,oearerbHo, vnv A or gceil AVwu nocMepcb, vlnv Hcnbtralo 6olur-uoe
yAoBonbcrBhe or cneAoBaHufl no nyrnM rorr4qecKnx paccylKAeHnft. Cnpaeegnreo
nh npoBeAeHHoe paccyxqeHre?
Peueuue:
Vqhrutean cilMBonhqecKhe o6osHaqeHHfl BbrcKa3brBaHhfi, npHBeAeHHbte B

ycnoBttA,3anh[ueM nocbr/rKr4 HauJero paccy]KAenrn: A v B, A * C, B + D.

Iloxaxenn, qro 4rtfl Qopnnyn anre6pur BbrcKa3brBauuil hMeer Mecro cneAyptqee
rorhr{ecxoe cneAoBaHhe: X v Y, X) Z, Y +W l= Z vW , rAe X, Y,Z,W -
npon03r uuoHan bHbte nepeMeHHbte.

B cannonn Aere, npeAnoflolrc4M, qro 3To cneAoBaHhe HeBepHo, T.e. nafi4yrcn
TaKt4e KoHKperHbre Bbtcxa3btBaHrr Ar, Az, A:, A+, qro l, ( At vAz ) = 1,

I(A, ) Az)=1, I(A, )A+) = 1, Ho f, ( A, vAo ) = g.

Torga 143 nocneAHero paBeHcrBa cneAyer, qro l, (AE ) =0 tA I(Ao ) = 0 .

p,anee, hs l,(Ar +As l=1 u I (Ar) = 0 caeAYer, qro I(Ar ) =0, a rg
I(A, JA+)= 0 cneAyer, qro I(A, )= 0. Tor4a I(ArvAz )=I(Ar )v1,(A, )=
=0 v 0 = 0, qro npon4Bopequr npeAnonox(eHil]o l, ( A1vA2) = 1 .

Taxrnn o6pasonn, npoBeAeHHoe B ganxofi 3a4aqe paccyxAeHre cnpaae4nrao. K

TaKoMy BbrBoAy MoxHo npuiltu, ecnu B AoKa3aHHoM /rorrqecKoM cnerycrBnvl

BbrnoflHrrb noAcraHoBKy: X=A, Y= B,Z= C, W= D.

E) 3.35. Ecnu a nofinqy 3aBrpa Ha nepBoe 3aHflrre (A), ro AonxeH 6ygy paHo

Bcrarb (B), a ecnu a noilAy BeqepoM Ha ArcKorexy (C), ro nnry cnarb noeAHo (D).

Ecnu a flflry cnarb no3AHo 14 BcraHy paHo, ro 6ygy BbrHyH{AeH AoBonbcrBoBarbcfl
nflTblo qacaMh cHa. Cne4yer nv orcloAa, qro ,r AonlKeH nnv nponycrrrb 3aBTpa

3aHflTr4e, Vrrv He xoAHTb BeqepoM Ha A[cKoTeKy

PeueHre:

Ilocurnxr 3anilueM B cl4MBonhqecKoM BhAe: (A + B) n (C -+ D),(D n B) + E,-E .

Heo6xo4raMo BbrflcHnrb, Bbrrexaer.nh orcloAa yrBeplxAeHh€ -rA V -rC .

PaccnnorpvM noruv,ecxnil cnoco6 nonyqeHhfl BbrBoAa.

IlpegnonoxrM, qro BbrcKa3brBaHre -.'A v --C noxro, B To BpeMr KaK Bce

nocbrnKr ilcrl4HHbt. Tor4a l,(--A v --C) = 0, r. e. 1,(A) = 1. ttI(C1 = L, e to BpeMn

xax l"((A + B) n (C + D)) = l"((D n B) + E) = I(-'E) = 1. V1e aruxycnoaui,t
3aKnrcqaeM, qro X,(E) : 0, a 1"(D n B) = 0. Cne4oaare.flbHo, 1"(O1 = 0 nnnl(41 = g .

Ecara l.(D) =0, ro 1"(C -+ D) =I(C) -+ )"(D) :1-+ 0=0 ra )"((A-+B) n (C+ D)) =0,
qTo n poThBopeq hT n pep,nonoxeHhrc.

Ecnu xe l"(B) = 0, ro aHarorl4qHo 1"(A -+ B) :O v f.((A + B) n (C + D)) = 0, uto
cHoBa nport4Bopeq hr n peAnonoxeH rlo. Cne4oaarer bHo, He MolKer 6utru .nolKHo



BbtcKa3btBaHt4e -rA v 1C , ecnn Bce AaHHbte nocbl.nKn vcTl HHbt. 3Haurr, BblBoA

-'A v -.'C aepen

.

B) 3.36. Ecnu 6yger xonoAHo (A), ro R HaAeHy rennoe narbro (B), ecnra pyKaB

6y4er noqhHeH (C). 3aarpa 6y4er xo.noAHo, a pyKaB ne 6y4er noqHHeH. Cne4yer
nuoTcloAa, qTo H He HaAeHyTennoe naauro?

Peurenre.

Il ocur n xr Ha u e ro pa ccylKAe HVr cvtnBor t,l q ecKh 3a n h cbr Ba torcn cn eAyto u4l4 M

o6pasom: A + (N)B), A^ -C . CnpaurBaercfl: cneAyer nh oroo4a yrBepH{AeHhe

-B? llpegnoroxc4M, qro BblcKa3btBaHr4e -B noxHo, B To BpeMR KaK Bce nocbt/lxr

RB/lfltorcfl t4cfl4HHbtMl4 BbtcKa3btBaH[flMil. Tor4a ],(-B) = 0, a ],(41=1. 3naurt,
nepBan nocbrflKa A + (C + B) 4eilcrerre.nbHo t4crnHHa, a Bropan 6yAer
uctunnoil, ecfin A rcrrnno, a C roxHo. Taxnnn o6paaom, cvryal\ufl, KorAa

nocbt/tK14 Bce rcThHHbt, a BbtcKa3blBaHHe -]B noxuo, Bno,lHe Bo3MoxHa. 3ro

o3Haqaer, qTo BblcKa3blBaHre -'B ne cneAyer 143 AaHHblx nocbl/loK.

r) <Ecnra 6yAer uArv cHer, MarxilHy rpyAHo 6y4er Becril. Ecnn rpyAHo 6yger
Becrn Maur4Hy, To R ono3Aao, ecnn He BbteAy paHbue. Vlget cHer. Butno4: n

Aon )Ke H B bt exarb pa H blue )). 11 poa H ar rs ra pyfi re yMo3a Kn loq e H h e u tait gute
nponyqeH Hoe Bbr cKa3bt Ba H He ( nponyqeH Hylo nocutn xy).

Peu:enre:
1) 9ro6ur BoccraHoBt4Tb B eroil qenoqKe BbtcKa3btBaHt,til nponyuleHHoe

BbrcKa3brBaHre, BBeAeM o6oaxaqeHhR:
C - r4er cHer;

T - rpy4no Becrh MaurHy;
O - onoa4arc;

P - eurexarb paHbue, TorAa 
(c--,T)'(Tl( P-+o))'c.

P

213anuweM ycnoBnfl saryavlr. c noMolqbto .florilqecxilx onepa\uia
(C-+T)(T+( P -+O))C I = P. B erofi qenoqKe BbtcKa3btB anuil He xBaraer op,Hofi

nocbl.flK14.

3) lzlcnoau3yeM h 34ecb MeToA oT npoTrlBHoro. ,[oxaxenn, qTo nponyqeHa oAHa

nocbtrKa, Ho npil aroM Bo3bMeM npol4Bonoaoxnulil AaHHoMy BbtBoA P . Tor4a

$oprvryna nprMer ara4 (C-+TXT+( P+O))C l= P

4) YnpocrilM HoByto Qopnnyny:
(c +TXT+ (P-+ o))C P= ( e vI(T v (P v o))CP =C PT( Tv P v O)) : CPTO

BurcxasureaHhe 6yger rolxHbtM, ecnu 6yAer noxHbtM xax4urft h3 MHolKl4teaeil, a

qacrHocrr,i, AonxHo 6urru l,( P)=9, r.e. l,(P)=1 (eutexarb paHbue). Ho BblBoA 6y4er



BepHbtM, ecnu AeilcTBt4TeIbHo noilAeT cHer. [loeroruy BblexaTb paHbue

AOCTaTOLTHO Anfl HeOnO3AaHUR.

5)Ann roro, qro6bt us 9To;1qenoqxil BbrcKa3brBaHnit cAenarb npaBhnbHoe h

norHoe yMo3aKntoqeHHe, Bo3bMeM orpl4qaHHe SToro BblBoAa:

TCPO= T v ev P v0. flro6oil q,neH (cocrasnnroqan) oroil AH3bloHKqt4H Moxer
6urru nponyqeunofi nocutnxofi. Coe4rxuM ero c ycnoBreM 3aAaqr H

paccMorp14M Bo3MoxHble Ba phaHTbl.

a) l1ycru AonoflHt4rerbHafl nocutaxa - T , rorAa C+T, T-+( P +O), C, T. Ho

nocbrnKr C-+T, C, T - nporhBopeqhBbt, 3Haqt4T 3Tor BaphaHT Heypaqnutfi:

6) e - aHanorrqnutfi autaop,.

B) P - Bblexar paHo, Ho rorAa Bce ocraflbHbre nocbr/rxr4 ngnnurr're, T.K. B 3ToM

cnyqae ono3AaHun ne 6yger.
r) 0 - B coe4hH eHlzt.z. c nepBbtMr nocbr/rKaMH noflB.fleHhe erofi nocutnxn

onpaBAaHo, T.K. Herb3fl ona3AbrBarb Ha pa6ory (<rouxocrb - BeH{/tt4Bocrb

xoponeil>). 3annerraM, qro nocbrnKy o roM, t{To (ona3AbtBarb Ha pa6ory Herb3rlD

Mo)+(Ho 6urno uailtn v nHryvrvBHo.

3axnrre 5. l4cqrc[eHrte npeAhxaroB.

flgstx rcqilcfleH uA nperyuKaToB. OopnnaauHan Teopl4s 5 = (A,F,P,R) HasulBaeTcR

hcq t4cn eH reM n peAr KaroB ( rou Hee roBo pfl , hct{ r4c.fl eH heM npeA[ KaroB nepBoro

nopn4xa), ecnn 3aAaHbl :

1-2. AnQaBrr, repMur ra Soprvr ynat l4ll onrcaHbl B neKqu14 2 ( ctp.L2l.
3. Axcronnut:

a) axcronnbl Hcqhc/teHhH Bblcxa3bl B atui,t;

P1 : (A )(B)A));
Pz : ((A+ ( B ) c)) ) ((A) B ) ) (A) c));
Pa:(B)A))(( B +A))B));
6) xeanropHbre:

Pa: )Vx A(*) *A(y);
P3 : A(x) --+=y A (V)

4.llpaenna BbtBo.qa.

nr:ff modusponens;

Rr,jl9 BBeAhre KBaHropa o6u-r,nocrr;- A+ x B(x)
A(x)-->B

Re :----- BBeAeHhe KBaHTopa CyqeCTBoBaHVf .' x A(x)-B

Teopennsr hn. K qilcay ocHoBHbtx paBHochnunocrefi nornKn npeAilKaroB orHocrr:

T1o. Vx P(x) <=> Ix P(x),

T2o. 
=x 

P(x) <=> Vx P(x),

T3o. Vx P(x) <=> lx P(x),
T4o. lx P(x) <=> Vx P(x)'



T5o. Vx ( P(x) n Q (x)) <=)Vx P(x) n VxQ(x);

T60 rx (P (x) v Q (x)) <=> lx P(x) v:x Q(x).

,Qnn n ocrpoe H hn orp t4 qa H t4r B bt cKa3b rcatnit, coAe plxa qtax KBa HTo p
o6ulxocTu cyqecrBoBaHu.fl

. AOCTaTOqHO SaMeHhTb erO KBaHTOpOM 

- 

tl B3flTbcyulecrBoBaHus -'- ' ' - '- ---- o6qHocru

orpr4qaHre BbrpalxeHnn, Ha Koropoe gror KBaHrop 6uu ( HaBeuaH)).

.{nn nnnoroMecrHbtx KBaHTopoB TaK }Ke npltMeHnercfl 9To npaBrno:
ocylqecrB.flflercn nocnep,oBarenuuurfi nepeHoc orpr4!4aHHR c KBaHTopHoro cnoBa
Ha npeAloxeH[e, cTonr4ee 3a KBaHTopoM, a caM KBaHTop 3aMeHflloT Ha

4eoficreennurfi.
Hanprnnep, Mn Qopruyaur Vx Vy lz ( R (x,y, z)) nocrponM orpt4qaHt4e:

VxVylz( R (x,y, z)) <=> lx(Vy :z(R(x,y,z)) <=)lx1y (12( R (x,y,z))
<=> lx 1y Yz (R ( x,y,z )).
Tax xax onepaqHh KoHbroHKl,:.:z'u u Ar43lrroHK4uu gaoilcrBeHHbr, To MA c.nolKHbrx

Bbr cKa3br B auui,t, cocron !4hx il3 n pocTbrx, pa3Aen 6H H brx o n e pa qhn Mr KoHbroH Hr{r4 14

v AurbloHrl\vlv, orpr4qaHile crpohrcfl no cneAylou{eMy npaBH/ry. Bce xeaHropur I
3aMeHHrcT Ha V, r Hao6opor, Bce cBfl3KtA A (^ )sannennrcT Ha unv (,) r
nao6opor, a 3areM 6epyr orpr4qaHre yrBeplKAeHilfl.

Merog pe3ontoqnfi a nornKe npe4rKaroB.
Mero4 pe3onloqufi ecru npaBilno nprcoeAr4HeHhfl K paccylKp,eH[]o, B cocraB
Koroporo BxoAHT ABa yrBeplKAeHrfl A =)B, -A =) C nx cneAcrBvln - yrBepxAeH4n
B VC.

B norrxe npeAtaKaroB Ann nphMeHeHhR MeroAa pe3onrcquia xeo6xo,qrnno
y6paru Bce KBaHropbr. ,{nn aroro cyqecrByror ABa cnoco6a:
L) eurnoc Bcex KBaHTopoB o6qnocru ta cxo6xu;
2) npree4eHhe K cKyneMoecxofi Qopnne, T.e. ilcKnlo'.{eHre Bcex KBaHTopoB

cyu{ecTBoBaHVn.

Orcn4a MeroA pe3onloqui't e noruKe npeArKaroB 3aKnloqaercn B cneAyloqeM:
3a4ava - AoKa3aru o6qeanaqhMocrb 0opruyrur. !,na ororo HaAo:

1) nepeilrr x Qopnnyne G = F tr B3flrb ed orpraqaHr4e;

2l ncxnrcthrb B G sce KBaHTopbr cyqecrBoBalnn;
3) eurnecrr ga cxo6Kr Bce KBaHTopbr o6qHocrh, npeABapilTenbHo npeo6pa3oBaB

cBfl3aHHbre nepeMeHHbre c Llenblo ornwtu+ r4x or cso6ogHurx nepeMeHHbtx H

MelKAy co6oil; nonyl{hM G =Vx Yy....Yz H( x,y,...2);
4) npe4craBrrb H( x,y, ,..2) a BnAe KHO ra nprMeHrru x Hefi MeroA pesonroqrafi

44r BbrcKaea,t,iltuh
Cnpasegl uB Tesuc Llepua: < .tlp6oe MareMarilqecKoe yrBeplKAeHhe MolKer 6utru
3anhcaHo Ha fl3brKe hcqhc.neHVfl npeAuKaroB, a nrc6oe MareMarr'.{ecKoe

AOKa3aTe.n bcTBO MO}KHO n pOBeCTh B paMKaX U C'.{ H C.n eH Vn npeAVKaTOB )).

M ero4 pe3on loqil fi nossorfl er AoKa3arb roxAecrBeH Hylo r4cn4 H Hocru Qo pnnyl ut

ncqncneHnfr npequKaroB c noMorqblo anrophrMa.



Ilycru A - Qopnny^a ns4ncfielaA npeArKaroe. ,Qnn Aoxa3areaucrsa ed

t4crr4HHoc14 AocraroqHo AoKa3aTb HeBblnorHl4MocTb ed orprar4aHufl -A COTnaCUO

cneAyplqeMy an rophrMy:
1) Hafi,qd^n flrr -A npe4aapdHHylo Qopnny A1 .

2) Ilpree4Enn 6esxeaHropHylo qacrb Qoprvryaul 41 x KHO 6es oAhHaKoBblx

coMHolKrtreneh n 6es noBTopflrou{r4xcn oneMeHTapHbtx Qopnnyn B coMHo}Kl4TerRx.

3) Ilprase4Enn nonyueHHyro Qopnnyny K cKyneMoecxofi Qoprvre S ( r,rcxarcql4B Bce

KBaHTopbt cytJ,ecTBoeaHrn), To ecTb K Bl4Ay KHO, B KoTopoM ece Cr - pa3nHqHble

Mexqy co6ofi Ar43brclHKTbt, He coAeplKat4tae paBHbx vnu nporl4BonoroxHblx

n14TepanoB.

4) B nocneAoBarenbHocrt4 Cr ..., C, ruqenn raKue AH3bloHKTbt, v13 Koropblx nocrle

gaMeHbl HeKoTopbtx npeAMeTHblx nepeMeHHblx KaKr ran'nu6o TepMaMh

nonyqaloTcff Ah3lrtOHKTbl Dr, Dz C npOTt4BOnOflOxHblMh /lrTepartaMr.

3aAaxrae 5.1.
Il poeepure MeToAaM H .fl orhKh n pep,r KaToB cnpaBep h BocTb Bbl BOIE a : < BCe

Mera.nflbt ( M)- nlaBnrcfl (l-l). [ranx (tl)- Mera.fl.n. 3uaurat, qhHK n.naBilrcn))'

PeueHt4e:

Oopnnanr3at-[t4r B rorhxe npe4]4KaroB l4Meer BtaA:

vx( M (x) ) n (x)) ^ vx( [(x) )M(x))l-vx (t](x) ) n(x))'

CnRrre KBaHropa o6qnocrh npl4BeAdr Qopnnyny K Bl4Ay:

X ( M (x) ) n(x)) " ( U (x) ) M (x)). Tor4a Ha ocHoBaHVurpaH3rrt4BHocrt4

ilMnnhKaLlilr4 rMeeM: (4(x) ) M(x)), (M(x) ) n (x)) l= [(x) ) n(x)'

Iloeronny , BbtBoA vx ( [(x) ) n(x)) - o6o6uteHhe no R2 - BepeH.

3agaure 5.2.

Hafi Awe pe3on bBe Hry Al,t3blo H KToB

Cr =P(x) a( f(x) 'R(y,(g ( z)) t4 Cz =R (x,y) 'T(v) 
vQ(x)

Peureure:
1)3arvrexrameC2npeAMeTHy}onepeMeHHytoxHaTepMf(x),norryurarvr
pe3onbBeHry P(x) vR(y,(g(z)) "R(f (x),y) "T(v).
20 3anenrm e C1 y Ha x, a e C2 y Ha g(z) nnonY\nnn eu4d oAHy pe3onbBeHTy

P(x) 'a (f (x)) 'T(g (z)) " a (x).

3a4axue 5.3. (e)

,{oxaxrre, qro cneAy}otqrae $opnnyflbr flB/rfl}orcn reopeMaMt4 Oopnnanr3oBaHHoro

t46q7cfleH Vn npeAVKaToB, 411n qero nocrpofire BblBoAbl 3T14x Qoptuyn ue

aKchoMbr: e) (3x) (lV) ( F(x,y)) (+(lVX lx) (F(x,v)).

Peuenre:
s) Vxaxenn nocneAoBarenbHocrb uaroB BblBoAa:

(L) F(ra,v))(lxXF(x,y)) (axcrorua ( PA2)) ;

(2) F(ra,v))(ly) (3xXF(x,y)) ( axcronna ( PA2));



(3) (lvX F(ra,v)) )(lv) ( lxXF(x,y)) ( 3 - npaauno: (2ll;
(+) ( rvrX 3v)( F(r,v)) +(rv) ( lx)(F(x,y)) ( 3 - npaar,rao (3)) ;
(5) (lx) (ly) ( F(x,y)) ) (3y) ( lxXF(x,y)) ( neperarvreHoBaHhe nepeMeHnutx);

(6) (3V) ( 3x)(F(x,y)) ) (lx) (lV) ( F(x,y)) (4oxasuteaercn aHa.norrqno (5));

(7) (lx) (:v) ( F(x,y)) <+ (ly) ( lxXF(x,y)) ( npaerao n -ss: (5), (6) ).

3a4axue 5.4.(a)

,{oxaxrre, qro creAy}orqrae Qopnnyrbr flBrrrorcfl TeopeMaMn Qopmanr3oBaHHoro
14Cr{rcneHhfl npeAhKaToB, nocTpol4B 14x BblBoAbl 143 aKc]4oMbl:

a) (lx) ( F(x)) € -( vx ) ( -F(x)) .

Peuenre:
a) Burso4 cocror4T h3 nocneAoBare.nbHocn4 luaroB:

(1) ( vx ) ( -F(x)) * F(y) ( arcroua PA1));

(2) --p (y) --* - ( vx ) (-F(x)) ( noyvena rag (1) no npaBilny ol4B: P*Q I - -Q -+ -P),
(3) F(V) --'-F(y) ( reopeua Ot/B );

( ) Fgy) -- ( Vx ) (.-+F(x)) ( nonyvena ras (3), (2) no npaBrny crrnorr3Ma ns Ot/B );

(5) (3x) ( F(x))*- (Vx) (-F(x)) ( 3-npaerno:(4));
(6) (lx) ( F(x))*- ( Vx ) (-'F(x)) ( vx ) (-F(x)) ( neperarraeHoBaHre : (5));
(7) F(v) + (3x) ( F(x)) (arcronaa (PA2));
(8) - (3x) ( F(x)) -. -F(y) ( nonyvena ns (7) no npaBilny KoHrpanosuquv rs Ol4B);

(9) - (3x) ( F(x)) -, (Vy ) (-F(y)) (v - npaarno (8));

(101 - (lx) ( F(x))---+ (vx 1 1-p1*1; ( nepenlaeHoBaHre : (9));

(1 1) - (Vx 1 1-p1*)) - --' (3x) ( F(x)) ( nonyqeHa raa (10) no npaBilny KoHrpanoewluu);
(127 -,- (lx) ( F(x)) --* (lx) ( F(x)) ( reopevra Ol4B : --P-P),
(1S; -' (vx 1 1-p1r)) - (lx) ( F(x)) ( nonyvena ras (1 1), (12) no npaBurly Ot4B

crnnorrsua);
(1a) (lx) (F(x)) .-- (Vx )(-F(x)) (npaerno A -BB: (6), (13)).

3a4axre 5.5.

fioxaxrre, qTo e OilB cnpaBeAIhBbt cfleAypl{he BblBoAI4Moctn, nocTporlB

BbrBoAbr Qoptuyl h3 coorBercrBylolqhx rhnore3:

x) (vx ) (F(x) ..- G (x)) | '(vx ) (F(x)) <+ (vx ) (G (x))
Peurexme: x)
Burao4 ilMeer cfle4yrcquil aug:
(1) (Vx ) (F (x) -' G (x)) ( rrnoresa);
(2) F(y) -' G (y) ( npaanno YKO: (1)) ;

(3) F(y) -* G (y) ( npaerano n -ys: (2));
(4) G (y) --- F (y) ( npaeNno ^ 

- yA : (2)) ;

(5) (Vx ) (F(x)) -* F (y) ( arcroua ( PA1));

(6) (Vx ) (F(x))--- G (y) 9 npaauno cnnnorr3Ma: (5),(3));

(7) (vx ) (F(x)) -*(vy ) (G (v)) (v - npaerano (6));

(8) (Vx ) (F(x)1 -(Vx ) (G (x)) ( neperanneHoBaHre : (7));

(9) (vx ) (G (x)) ---+ G(y) ( axcronna (PA1));

(10) (Vx ) (G (x))--- F(y) ( npaarano chnnoril3Ma : (6),(4) ;



(11) (vx ) (G (x)) -(vy ) (F (v)) (v npaarano (10);

(12) (Vx ) (c (x)) -,(Vx ) (F (x)) ( nepeuueHoBaHue : (11));

(13) ((vx ) (F (x)) -(vx ) (c (x)) -* [((vx ) (c (x)) * (vx ) (F (x)) ) *
--+((Vx ) (F (x)) *- ((Vx ) (c (x)) )l ( reoperrlra Ol4B: A *(B--'(A^B)) );
(14) ((vx) (G (x))-+(vx) (F (x)) )+((vx)(F (x)).- (vx) (c (x)) ) ( MP: (8),(13));
(15) (vx ) (F (x)) ,- ((vx ) (c (x)) ( MP: (12), (14).

3aAanrae 5.6.
Ecnur,F(x) l-G,ror,(lx) (F(x)) l-Gnpraycnoltt^,qro x HeBxoAr4rceo6o4HoHr4
e Qoprvryny G, an B oAHy Qopruyny l- ( npaerano VKC - yAaneHilH KBaHropa

cyqecrBoeanun).
PeureHre:
Vxaxenn coorBercreyrcqra fi Bbt BoA:
(f) f,F(x) l-e (ycnoer,re);
(21 f l-F(x) )G (reopervraoAe4yxqnnltll;
(3) F(x) ) G I- (lx) (F(x)) )G (3- npaarano);
(4) f l- ( lx) ( F(x)) )G ( ceoficrao BbrBoAr4Mocn4: (2),(3)) ;
(5) r, (lx) (F(x)) l- (lx) (F(x)) )c (caoilcreo BbrBoAr4MocrH: (4));
(6) r, ( ]x) ( r(x)) l- ( lx) ( F(x)) ( oueara4Ho);
(71 ( lx) ( F(x)) , ( lx) ( F(x)) )c l-e ( npaerano MP);
(8) l-, ( 3x) ( F(x)) l-G (ceoilcreo BbrBoAr4Mocl4 : (5), (6), (7)).

3agaxre 5.7.ltt.I,zl.
hcnoausyr reopeMy o AeAyK\nn, Aotaxrre, qro B Oiln cnpaBeAnilBa reopeMa :

(3x)(F(x) vG(x)) <+(( lx) (F(x) v(3(x) (c(x)).
Peureure.

,{oxaxenn cHaqa.na, uro (lx) (F(x) vG (x)) l- (tx) (r(x)) v(l(x) (G (x)):

(r) (r(v) l- (lx) ( F(x)) (npanuno BKC);

(21 (lx) (F(x)) l-(ix) (F(x)) v(3x) (G(x)) (npaeraov-ea);
(3) r(v) l-(lx) (F(x)) v(lx) (G (x)) (nonyuenausg!1,(2ll;
(4) e (v) l- (lx) (G (x)) ( npaeraao BKc );
(s) (lx) (G(x)) l-(lx) (F(x)) v(lx) (G(x)) (npasraov-ae);
(6) G(v) l-(3x) (F(x)) v(3x) (G(x)) (nonyuaemra(4),(5));
(71 F(y) vG (v) l-(3x) (F(x)) v(lx) (G (x)) (npaeraaov-yA: (3),(6);
(8) (lx) (F(x) vG(x)) l- (lx) (F(x)) v(lx) (G(x)) (vKc:(7));
Cne4oearerbHo no reopeMe o AeAyKqr4r4:

l- (lx) ( F(x) v (G (x)) ) (( 3x) ( F(x) v (lx) (G (x)) ).
Tenepu AoKalKeM, qro

(lx) (F(x)) v (1x) (G(x)) l- (lx) (F(x) v (c(x)):
(1) r(v) l-F(y) v G(y) ( npaarno v-ee);
(21 F(y) v G(y) l- ( lx) ( F(x) v (G (x)) ( npaarno BKc);
(3) F(v) l-(lx) (F(x) v(G(x)) (noayuenansl!1,(2) );

l4l G(v) l- r(v) v (G (v)) (npasrno v-ee);



(s) G(v) l- ( 3x) ( F(x) v ( G (x)) ( nonyuena us (4)1, (2ll;
(6) (lx) (F(x)) l- (lx) (F(x) v G(x)) ( npaerao vKC: (3));

(71 (3x) (G(x)) l- (3x) (F(x) v (G(x)) ( npaerano VKC: (5));

(8) (lx) (F(x)) v (3x) (G(x)) l- (lx) (F(x) v G(x)) ( npasrno v-yA: (6), (7)).

Cne4oeare.nbHo, no reopeMe o AeAyKqt4H:

l- (( lx) ( F(x)) v (3 x) ( G(x))) ) (lx) ( F(x)v G (x)) .

lzls reopervr (*) r (**) no npaBray ^ -aa nonyqaeM rpe6yennyrc reopeMy.

Paa4en 3. 3nerueHTbr reopAu anropt4rmoB.

3axRrne Ng 6. OopruanugaU,taf, noHf,rr4r arrop[rMa. Pexypcl,tBHble Qyxxqun.
Maurrxa Tuoprxra
1. Pexypo4BHbre h Bbrrr4cnr4Mbte Qyxxt4nn.
Pexypoaefi Hagsr eaercn n poqecc noca eAoBaren bHoro Bbrt{ hcr eHhR sHaqeHil fi

HeKoropofi $yxxqrr.
l-lycru rpe6yercf onpeAe nvrb 3HaqeHre HeKoropofi $ynxr-pa u f(nl, rrye n e N, uau.1e

Bcero npu n 20. Pexypct4BHoe 3aAaHhe Qynxqrr cocrol4T 143 p,Byx 3TanoB.

1) OynxquaT(nl 3aAaercn HenocpeAcrBeHHo B BrAe qucnoBbtx snauenrfi 4nn
Hexoroporo MHolKecrBa HaqanbHbtx gHa.{eHl4fi n: t3 n 3m.

2) 3a4aercfl MeroA r,rnr,r Qopnny.fla, Koropbte no3Bo/tfltor,3HaR Bce 3HaqeHrfl

Qynxqrara f(nl npu n<k (k >m), eutvttcfivrb ee 3HaqeHVn npv n=k+!, r.e. Hailru

f(k+tl. Taxrnn o6pasonn nony'.{arcr peKyppeHrHoe coorHoueHt4e, onrcblBarcqee
peKypo4BHo 3aAaH Hyro Qynxqr rc.

O6urquo 3Tt4 ABa arana 3anhcbrBarcT B BHAe peKyppeHTHoro coorHoueHut c

noMo,qblo erryp'on cxo6xr {r** ,)1(? firl)1, k > 1,

flpocrefiurae ( 6aaosule) peKypcHBHule QyHx\uv - 3ro rph Bblt{hc.rll4Mble

QyHxr-1rr BhAa:

al uonu-SyHKt4ufli Olxl=O, ; Vx e N;

6l *ynxqun cnedoeoHufl (Oynxqran Ileano) wnu S:S(x)= x+1, nnu x'=x +L , Vx € N,

KOTOpan O3HaqaeT nepexoi0, K cneAylou{eMy SneMeHTy 3aAaHHOrO MHOXeCTBa;

e) QyHxqhn rolxAecrBa, npoeKrrpyrcqan Qynxr{nfl vnv Qynxqrn BblAeneHl4n

apryMeHTa Jnn. : Jn. (xr..., Xn ) =X., L< m < n

Onepaqraf, noryqeHrfl HoBofi Qynxrlnr no rMenull4Mcf, Qyuxqunru.
al Onepamop cynepnosuutuu (nodcmauoexu). B ocHoae aroro oneparopa .flelxrlr

cnoco6 Bbtr{HcreHhfl, cocroauytiri B ToM, t{To ec.nt4 t43BecreH cnoco6 BblqrcfleHilR

f(x1 ...,x, ) r g (xr ....xn ) (QyHxrlrail, 3aBhcrlqhx or cBonx na6opoe

apryMeHToe), ro noAcraHoBKa KaxAoro na6opa sHaveHril

Br (xr.... xn ) ... B. (xr.... xn ) Aaer cnoco6 Bblt{l4creHun h=f(g(x)) xax QyHxr-trNN

OT X1 .... Xn .

6l Onepomop npuMumueuoit peKypcuu. Onepaqhfl nonyqeHilr HoBoil Qyuxquu us



hMerc u{r4xcn AByx Qyn x r-pa il q e pe3 pe Ky p pe H m Hy rc Qo pnnyny f(n +t1=6 1n,f(nl\
ocHoBaHa Ha npueMe BbrqHcneHrr $yHxr-p,ta HarypanbHoro apryMeHTa /(n+L) no

H3BecrHoMy 3Haq e uwn f{nl.
flycru 3a4aHbt HeKoropbre qncroBbre qacrrr{Hure $ynxqhH: n-MecrHar Qynxqr,rn
g n (n+2)- nnecrHan $ynxqran h. Tor4a (n+1)- MecrHafl qacrhqHan Qynxr-pan /
((KoHcrpyr4pyercn> ras $yHxqnil h u g c noMor.t{b}o onepqmopq npuMumueuoil
pe Ky pcu u f= R(9, hlno cxeMe :

f(x f(xr, xr,...,x n, k- 1- ) ) ;
(f (rt,...,xn,o): g(x1 ....xn),k- o;

!, xz,...,xn, r)= 
[/(rt 

, ...,xn,U, 
| |r1r,!r;,,.,*n,k 

- L,

h Ha3br Baercn n phm ntnexofi pexypoaefi.
llprmnrrBHo peKypcHBHbrMH Ha3btBatorcfl QyHxr-1rr, nonyqeHHbte ta3 Tpex
6agoaurx Qynxqrafi npH noMor4r4 AByx onepaqnfi - cynepnosuutuu vl

npuMumuenoil peKypcuu.

e) Oneparop MhHr4Mn3aqrr'V. Onepar-pafl nocrpoeHrr HoBofi $ynxr-1ran$(xl ,

3aBrcnu{ein ot n nepeMeHHbrx, no h3BecrHoil f(xr, xz,...,xn, y) cornacHo npaBrny

lr (x) =min tyl f (x,y) : 0] HasbtBaercfl MhHttMntaqueil
yeN

Oynxqrr, no,nyqeHHbre h3 rpex 6asoeurx $ynxquil npu noMorqr nphMeHeHrR

KoHeqHoro qhc.fla mpex onepaqrfi - cynepno3ultt.lt, npuMumuenoil peKypcuu n
M U H U M U 3 O t4U U - H a3 br B a IOTCfl qacThq HO pe KypC 1,r BH brM 1,r.

Ecnu qacrht{Ho peKypo4Bnan Qynxqrfl onpeAeneHa BcpAy, To ee Ha3brBa}or

o6qepexypoa anofi . Ta x, n p u M u m u o H o pe Ky pcu B H a fl QyH xr-1Nn fl Br fl ercfl

o6qepexypcuenoil.
Bcnxan npuMumulHo peKypcuoHon Qynxqran flB.nHercR earuucnumoil.

3agaune 5.1.
llycru neo6xo4rMo peuHrb ypaBHeH ne O,8x = 3 c nonnoqbp KoMnbrcTepa,

Bbrno.nHfltor.qero ece 4eficrBhn, KpoMe AeneHhn. Hafi4enn anropnrM,
no3Borfl]oqrafi raxoMy KoMnblorepy peuJr4Tb raKoe H eMy no4o6uute ypaBHeHr4n.

T.e. noxalxeM, qro AaHHan 3aAaqa

rB.flrercn (Bbrr{r4clrr4nnoil> vnn <<pa3peurrmoil)) B npeAloxenHoil MoAenH :

eutqrcaeHrafi.
Peueuue:
1) l'lpe4craBhM 3aAaHHoe ypaBHeHhe B BrAe x = O,Zx + 3.

213agaguM 3HaqeH ve xr=! il paccMorpr4M nocneAoBareflbHocrb 3HaqeH niA xn,
( x7=L

onpeEenneMbtxcooTHoueHheM: lxn+ 7 = 0,2xn * 3



llo nyuunu peKypch B Ho 3aAa H Hyrc n ocn eAoBaren bH ocrb, o xoro pofi KalKAoe

noca eAyloqee 3 H aqeH ile 0n peAenn ercn qe pe3 n peAbtAyuee.

3) O6osHaqhM qepe3 rn MoAynb pa3Hocrra lXn+1 - Xn I = rn . Tor4a ecnv
Xn+1 =0.2xn +3 V Xn+z=0,2xn*1 +3, To Xn+2-Xn+1 =0,2(xn*r-Xn+r).
4) Orcro4d tn+t= 0,2. rn. MoxHo AoKa3arb , r{To ara nocneAoBare.flbHocrL,
orpaHhqeHHa h HMeeT npeAen.
5) tlycru z = limn;- xn . TorAa lim.;- Xn+1 = limne- ( 0,2xn +3).

orcrc4a z = 0,22+3, T.e. 3HaqeHile npeAena flBrRercR HopHeM 3aAaHHOrO
ypaBHeHHn.

Tax xax Mbt cMorfl u uaittu KopeHb aroro ypaBHeHhn 6es onepaqh14 Ae.neHhfl, To
Ha[u KoMnbrcTep cMo)+(er peuarb nogo6Hure ypaBHeHhfl c noMol4b[o raKoro
anrophTMa.
To ecru 4eficrerre.flbHo p,aHHaf 3aAaqa FB.flRercn ((Bbtqhc.flr4nnofi>r s
npeffoxennofi MoAen h Bbtq rcneH nia. llo nyueHHur fi MeroA peueH iln ypaBHeH hfl
ocHoBaH Ha noHRTt4r peKypcnn (ot nar. recurro - BosBpauqarocu).

3agaxre 6.2.
Hailgme SyHxr.para g n h B peKypcr4sHofi gopnnyne f(x+tl=61xl8ll Ana
oAHoMecrnofi Qyxxr4rara f(xl=sin nx.
Pe we u ue: An roprrM pelueHHH :

L) Hafigenn Qynxqrro g(xl, no1craBhB a QyHxqra a f(xl gnaqeHre x=0.
l4nneenn g(xl=/(Q) = sin n0 = 0.

2) Ilo4craBhM B Qynxr-1raro/(x) ervrecro x 3HaqeHhe x+1.
l4nneenn: f(x+tl= sin n(x+1)= sin (nx+nl= - sin nx.
3) Burpasrann Qynxqra a f(x+I) qepe3 f(xl n x: f(x+tl= - sin nx= - f(xl.
4) Hailgenn Synxr.[aa h(x,yl ra $opnnynu f(x+tl= h(x, y), sanneH ua f(xl Ho y, a
3areM x Ha y: hlx,yl= -y.

3a4axre 6.3.

l4nneercR MauhHa TurcprHra c BHeuHrnn aaQaanroM A { ao, 1}, anQaahroM
BHyrpeHHuxcocroanuil Q= {go B} u QynxqraoHanuHofi cxennofi (nporpannnnofi).

B cron6r-1e g6 Hr4He [o He HanrcaHo, noroMy qro gs - 3arKnoqilTe.flbHoe cocroflHhe
Maujl4Hbl, To ecTb TaKoe cocToflHyte, oKa3aBuJl4cb B KoTopoM MauJhHa

OCTAHABTHBACTCfl.

OynxqroHanbHylo cxeMy ufin nporpaMMy Kparxo MolKHo 3anrcarb B BtaAe

nocneAoBaTeflbHocTu n3 AByx KoMaHA: Br zro ) go 1 , Br 1 ) Br 1R

OnpegeataTe, B KaKoe cnoBo

A a 8o 8t
d6 8o 1R

t EzaoL 8r 1R



nepepa6aTbrBaeT MauilHa KalKAoe il3 cfleAytor{ilx cnoB , ecnv oHa HaxoAr4Tcn B

HaqanbHoM cocrof H1414 91 il o6o3peBaeT yKa3aHHylo fqeilKy:
a) La6 LLa6 ao LL (o6oapeaaercn nqefiKa 4, cuuraa cneea);
6) 1Las 111a6 L (o6oepeaaercn nuefixa 2);
e) 1a6 a6 111 (o6ospeaaercfl nqefixa 3);
r) tt1.tas71, (o6ospeeaercn nuefixa 4);

A) llas 11.!l -(p6ospeeaercr nqefixa 3);

e) 1.1.1.111.1 (f6o.p.raercn nveilxa 4);

x) tti-tt 'lo6ospeaaercn nqefixa 5);

3) ttt...t (k e4r,rHrq, o6ospeeaercfl k-n nveilxa).
vlao1pazure cxeMarr4qecKh nocnep,oBaTerbHocru xoHQnrypaqui,t, Bo3HHKarot4Hx

Ha reHTe Ha Kaxp,oM TaKTe pa6orur Maur4Hbr.
Peueuue.
a) lrlao6pa314M cxeMar[qecKh Haqan bHyro xonQra rypa qh ]o ( na,ran unoe
norolxeHre nna urrnur) :

Cxenna o3Haqaer, qro MauhHa Haxo AvlTcA B cocronHW Et r o6oapeaaer nvefixy,

e xoropofi 3anhcaHa 6yxsa 1, s coce4Heil cneea nqefixe 3anhcaHa ra )Ke 6yxaa, a
\

B coceAHefi cnpaaa nqefixe 3anilcaHa 6yxea a6 (ro ecru cornacHo HatueMy

coraaueHhlo Ht4qero He 3anrcano) v r.A. Hrqero He 3anrcaHo t,t Bo Bcex

HenoKa3aHHbrx nqefi xax neHTbr.

Ha nepeoM raKre pa6orur corracHo KoMaHAe Br 1 ) gr 1R MaurHa ocraercn B

npexHeM cocronH14vt t, a o6ospeeaeMylo nveftxy BnhcbrBaer 6yxey 1 (ro ecru

Qaxrr,ruecHil ocraB.flfler yxe BnHcaHHylo B 3ry nvefixy 6yxey 1 Hehs^ exnofi) ra

nepexoAur x o6ospeHhlo cneAylolqefi npaeoil
nqefixr (r.e. nueilxra 5).

VlzoipalnM cxeMarrqecKh norolKeHVe, B KoropoM oKa3anacb MaurHa:

Ha eropoM TaKTe pa6orUr corracHo KoMaHAe Bt ao ) go 1 MauhHa Bnt4cblBaer B

o6ospeaaeMyro nuefixy 5 6yxey L, npo4oaxaer o6ospesarb ry xe nveilxy u
nepexoAhT B cocroflHl4€ $6 , T o ecTb ocraHaB.nrBaeTcfl. cos4aaulancn

xonQra ryp aq:r'A k1 Meer Bt4A:

8r
t ?6 t t ?6 36 1, t

8t
t 06 t 1. zl6 Oe t 3.

Taxrnn o6paaonn, u3 AaHHoro Haqa.nbHoro nonoxeHnn cnoBo Lao Llao ao LL

nepepaoarbtBaercfl MarxrHofi B cnoBo 1ao lLLao 1L .



MareruauqecKhe cumBon br n o6ogxaqeHxf,

d, -il - oTpl4qaHre a

I - cyMMr4poBaHre;.

X- AeKaproBo npoil3BeAeHile,
V- KBaHTop o6r4nocrr,
3- KBaHTop cyt4ecrBoBaHt4f,,
E- yHuBepcaflbHoe MHoxecrBo,
€- npilHalq.nexHocTb oneMeHTa MHoxecTBy,
A - KOHbIOHK|_I]4g,

v- Alt3bloHKLI]4F,
+ nMnnuKa\l4fl
O, =- 3KBrBaneH\tA,

+ - ron4qecxoe cneAoBaHt4e
(=) - paBHocH/tbHocTbBbtcKa3btBaTeflbHbrxQopnn,

l= - Henocpe4crBeHHafl BbrBora,rMocrb,

l- - BbrBoAr4Mocrb

N'- MHoxecrBo HaryparbHbrx qncen, AononHeHHoe 0,

Bn - n-afl AeKaproBa creneHb MHolxecrBa B,

A - nycroe MHoxecrBo,
A\B- pa3Hocrb MHoxecra A r B,

( ) - Koprex,
tr - MHOIKeCTBO HarypanbHbrx qrcer.

MareruarhqecKHe coxpa rqe H xf, .

AHO - At43rrloHKThBHar HopMaabnan Qopnna.

KHO - KoHbloHKrHBHar HopManbHan 0opMa.
CAHO - coBepueHHaR Ar3brcHKrHBHaH HopManbHafl Soprvra.
CKHO - coBepueHnan )<oHrrtoHKThBHaR HopManbHafl Qoprvra.

Bonpocur K 9K3aMeHy.

1. llpe4nner ArcKperuofi MareMarilxr r o6rexTbr Hsyr{ eHVA. Burcxagutsa+ufl.
fl orrqecxHe na paAoKcbr.

2. Eyaeeur $yxxqrara. Oyuxr-para or o4Hofi nepeMeHHoil. Hexoropble
o.fleMeHrapHbre $ynxqrara or AByx nepeMeHnurx. Llucro 6ynesurx Qynxqrafi or
n- nepeMeHHbtx.

3. CsoilcrBa 3reMeHTapHbrx Qyuxr-1rfi, npaBilna Ae-MopraHa, noulou{eHilR,
cnnflHvtE.



4. llpun4nn 4eoilcrBe H Hocrra (,rloxaeare/,r bcrBo). <Dopnnan bHoe n pa B tan o

nonyqeHiln ABofi crBeHHbtx $ynxqrail.

5. TeopeMa o pa3nox(eHhu Qynxqril no nepeMeHHbrM. Cre4crare o pa3nor{eHril
no L nepeMeHHofi.

6. CoeepuJeHHar Ah3broHKThBHar HopManbnan Qopnna.
7. CosepuJeHHafl KoHlrroHKTr4BHafl HopManbnan Qopnna.

8. TeopeMa o pa3nolxeHrara Qynxqnil no nepeMeHHbrM. <Dynxr.paoHarbHo norHbre
chcTeMbl.

9. Teopenna )KeranKrHa. floa rnonnur )Keraa xrna. Mero4 Heonpe4erdnHurx
xoaQQrqheHroB.
10. flraa rpaMMbr 3fi n e pa-BeH Ha. Ta aroa or nfl , flporvlBopeq r4e.

11. MeroAbr AoKa3arenbcrB e anre6pe norvllu.
L2. ) nene HTbr xonn6r naropr Kr4. Paanne qe H rR, ne pecra HoBKH, coqeraH hfl .

13. OnpeAeneHre rpa$a. [lpe4craareHile rpa$a B BrAe Marpil!-lbr cMe]KHocrr4 t4

14Hr-ITAeHTHOCTH.

1.4. ?ilnepoe rpaQ. Kprareprfi cytqecreoBaHHfl 3finepoaa qilKna

(goxaaareaucreo).
L5. Anroprarnn ,{eilxcrpbr HaxoxAeHhr Kparqafiulero nyrh B rpa$e.
L6. 3a4ava o MHoronoalocHofi xparvailueil qenr,r. Anroprrnn Oaoil4a.

17. 3agaua o MaKcrManbHoM noroKe. Anroprrnn Oop4a- Oanxepcona.

L8. Mero4 eersefi 14 rpaHrq B 3aAaqe o KoMMhBoflxepe.
19. SeprcrhqecKre anropurMbr. NP - noaHora.
20. MeroAAVHaMVqecKoro nporpaMMupoBaHvn B 3aAaqe < Pas6reHl4e)).

2L. ,{epeaun. Teoperua o6 ocroBe MhHhMa.flbHoro Beca. Anroprrnn Kpacxaaa.

22. frepeaun. Teoperua o6 ocroBe MhHHMarbHoro Beca. Anroprrnn flprma.
23. famunbroHoBbr r-lrKnbt. Mero4 .narrHcKoil xonnnosvyu.
24. llounrhe anrophrMa. CnoaapHure Qynxqrr. Maurna TuCIprnra.

25. MaurvHa c HeorpaHrqeHHbtM qhc.floM perrcrpoe. Onpe4e.neHI4e, onhcaHHe

pa6orut.

26. Bat aucltHMbte Qynxr4nra. OcHoeHure $ynxr4rah, AoKa3arerbcrBo t4x

B bt r{ ta cn H Mocrt4. f'l o pox4e H H e B bt q u c.rl h M bt x QyH x r4ra fi , o n e pa L{11 t4 coe Ay.HeHVA,

n op,cra H o B Kr4, ypa B H e H tafl npn MuruBH o fi pe xy pcuu.

27. Cucrenna o6pa6orKt4 cHMBo/loB flocra.
28. HopnnanuHbre a.fl roprrMbt Mapxoaa.
29. l'loHn tue o6 anrophrMrqecxofi Hepa3pelu vuocrt4. [l po6nenna

caMonphMeHHMocTl4.

30. npo6nenna ocraHoBKt4 MarurHbr Turopranra. l-1po6aeMa nycrofi nenrut.

31. Teop nn KorynpoBaHhr. Teopenna o pa34en hMocrt4 npeQrxcnofi cxennut.

32. HepaeeHcreo Maxn Vnna+a.
33. OnrrMarbHoe KoAttpoBanre XaQQMaHa. l-lena KoAt4poBaHv{n.
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l'l po rpa rvrM H oe o6ecn eqe Hne A 14 xre pner- pecypc br

Nq Hagaarne 3nexrponnulfi agpec Co4epxaxne

1. Exponenta.ru www.exponenta.ru

Ha cafire pasMeqeHbt 3reKTpoHHbte yue6nnxN, cnpaBoqHnRV, crarbu,
npuMepaMr nphMeHeHhH MareMarr4qecKrx naKeroB a o6paeoBarerbHoM

npoqecce, AeMo-Be pcuu nonynfl pH brx MareMarhqecKhx na Kero B, 3r eKTpoHHbte

RHurv r ceo6o4Ho pacnpocrpaHReMbte nporpaMMbt.

2. Math.ru www.math.ru
M are nn ar u,aecxufa caiat g'n uJ Kon b H h Ko B, cryAe iro a,

yuureneit r Bcex, KTo t4HTepecyercn nnarennarrxofi.

3. MareruarrKa Www. mathe matics. ru
Vqe6nutfi Marepran no pa3nHqHbtM pa3AenaM MareMarrKr.

4. Marernarr4xa Artf, cryAeHToB h npoqee.

www.xplusV.isnet.ru

Co4epxrar 6oauuoe Korilr{ecrBo BrAe o net<1ui,t gna
ruxonbH14xoe, a6rrypreHToB h cryAeHToB no MareMaruxe n $rrrxe.

5. Poccrficxoe o6paeoeaxre.

www.edu.ru

Oe4epaauHurfi o6paaonare.fl bHbrfi noprar: yqpelKAeHrfl,

nporpaMMbr, craHAaprur, BV3ur, recrur E[3.

5. Koanexqnn qnQpoBbrx o6paaoearerbHbrx pecypcoB.

www. school -co llection. edu. ru KoueKurl.,r quSporux o 6pasorareJrbHbrx

pecypcoB. PasAer <Mareuaruxu, 10-11 xraccrr.


