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IIpakTH4yeckoe 3ansitue Nel.

YcraHoB/IeHMe TPaBUJI MOCTPOeHust popMyJa. ba3uc U HHAYKTUBHBIN LIAT B
nocrpoenun gpopmyJ. [lloagdopmyast. [Ipencrasiaenue popmysisl B BUAE
AepeBa AKCHOMBI - HCXOHbIE TOKACCTBEHHO HCTUHHBIE ()OPMYJIbI.
IIpoBepka TOKIeCTBEHHON MCTHHHOCTH AKCHOM: NPSMbIM BbIYMCJICHHEM
3HAYeHus (OPMYJIbI HA KAKI0OM HAOOpe; NPUBEACHUEM AaKCHOM K
KOHCTaHTe «1» MyTéM IKBHUBAJIEHTHBIX NPe00pPa30BaHMId.

Hcuucnenue svickaszviganuii (UB), T. €. moruka BpICKa3bIBaHUN,— ATO
dbopManbHas cucTeMa, MHTEPIPETAIUeH KOTOPOH SBIIIETCS alreOpa BHICKa3bIBAHHM.
[Tox BeICKa3bIBAHMEM MMOHUMAETCS IOBECTBOBATEIBHOE MTPEMJIOKEHUE, O KOTOPOM
MOYKHO CKa3aTh, YTO OHO MCTUHHO WJI JIO0KHO. OCHOBHOM 33/1a4€l NCUUCIIEHUSA
BBICKa3bIBAHU SIBJISICTCSI TOPOXKACHUE OOIETOTMUYECKUX 3aKOHOB — TOXKJI€CTBEHHO
UCTUHHBIX BBICKAa3bIBAHHM, T. €. BRICKA3bIBAHUHN (B TOM YHMCJIE COCTABHBIX ), KOTOPHIC

BCCTIa UCTUHHBI HC3aBUCHUMO OT BXOIAIMINMX B HUX 3JICMCHTAPHBIX BBICKA3bIBAHUM.

Kax u mro0ast popmaibHasi cuctema, UCUMCIICHUE BBICKA3bIBAHUN CTPOUTCS Ha OCHOBE
YEeThIPEX OCHOBHBIX MPOIEAYP: 3aaHus an(aBUTa, yCTAHOBICHUS MMPABUIT
nocTpoeHust GopmyIi, aKCMOM M MPaBU BbIBOAA. OnpeeuM BCe 3TH YEThIPE

KOMIIOHCHTA.

e 1. Anghasum coCTOUT U3 CUMBOJIOB TPEX KaTETOPHI:

e a) OECKOHEYHOTO CYETHOIO MHOXKECTBA BhICKa3bIBAaHUH (HJIU
MEPEMEHHBIX BBICKA3bIBAHMI ), KOTOPHIE OOBIYHO 0003HAYAIOTCS
OykBaMmu: X, ), z, a, b, ¢, x,; xp UT. 1.;

e 0) IOTMYECKUX ONEPaTopoB (MU JIOTHUECKUX CBSI30K), KOTOPHIE

0003HaYar0T CUMBOJIBI JIOTUUECKUX oneparuit (v, &, —> U T. 11.);

e B) OTKPBIBAIOIINXCS U 3aKPHIBAIOIIUXCS CKOOOK: ().
Hpyrux cumBoiios B 1IB Her.

2. I[Ipasuna nocmpoenus gpopmyn. Jlins 06o3HaueHuss GopMysr 00OBIYHO UCTIONB3YIOT
3araBHbIC OYKBBI JJATHHCKOTO adaBuTa. DTH OYKBBI HE SBIISIOTCS CHMBOJIAMU
WCYHCIICHUS U CITYXaT JJIsl yCIIOBHOTO o0o3HadeHus popmyn. @opmynsl B UB

OTIPEIEIISIOTCS CIIEAYIOIIUM 00Pa30M.



CDOpMy.HBI B HUCYHCJICHUH BBICKa3bIBAHUM OAHO3HAYHO I1OJIYYarOTCA C ITIOMOIIbIO

IPaBHJI, KOTOPHIE OMUCHIBAIOTCS 0a3MCOM M MHIYKTHBHBIM IIarOM:

Oa3uc: BCAKOE BBHICKAa3bIBAHHUE €CTh (JOpMYIIa;

unoykmusHwlil wae: eca Xu Y— popmyisl, To X, (I v K), (X —»F),

(X & Y) u 1. 1. — takxke GOpMyIIbL.

Hukakast mpyras mocienoBaTeIbHOCTh CUMBOJIOB HE SBIISIETCST (POPMYIIOH.

Ilpumep. Ecnu x,), z— GHOpMyIIbl B COOTBETCTBHH C MPABWIIOM 0as3uca, To (X —> ),
(x & z) — GOpMyJIBI B COOTBETCTBUHU C MTPABUIIOM MHIYKTUBHOTO I1ara. O4eBUIHO,
4yTO HE OyAyT popMynamu: Sex, (x V Z, Tak Kak OHU HE YIOBIETBOPSAIOT YKa3aHHBIM
npaBuiiaM (B MEPBOM Cilydae B OMHAPHOM Olepaluy UCIOIb3YETCsl OJIMH OTEepaH/I, a

BO BTOPOM — OTCYTCTBYET 3aKpbIBaIOIasi CKOOKa).

C BBeneHHEM MOHATUSA (POPMYITBI BBOAUTCS U TIOHITHE HOOPOPMYIbl NI YaCTH

dbopMyIbl, JeaaeTcs 3TO CISAYIOMMUM 00pa3oM.

e 1. Ilogdopmymnoii anemeHTapHOM GPOPMYIIBI SBISETCS TOJIBKO OHA cama.

e 2. Eciu X — dopmyna, To ee noadopmynamu OyyT: oHA cama, XU BCe
noniopmyssl X.

e 3. O603HaYMM W — JTI00YI0 U3 JIOTHYECKUX ornepanuii (v, &,-»), Kpome
orpurianus. Torna eciu (XWY) — dopmyria, To ee moAGopMyIIbl: OHA cama,

dbopmynsl Xu ¥V u Bce noadopmynst Xu V.

Ilpumep. Ilyctb 3anana popmyna (X vy) —& y|, onpeneaum ee moapopMyIisl 1

[TyOMHY MX BJIOKEHHOCTH.

[IpencraBum perienue B TaONMYHON hopme

['myOun
[Tondopmyna
a

(xv3)>(7&7) 0




(xv) (78]
x,;,(g&y) 2
- 3
V.2
4

Kpome Tabnuunoi popmbl Kaxkaas nmpaBuibHas GopMylia MOXKET OBITh MPEACTaBICHA

B BUJC ICPCBA, BETBU KOTOPOI'0 — HMCXOAHBIC U IIPOMCIKYTOYHBIC q)OpMYJ'II)I.

U3 IIpuMepa BUAHO, YTO Ha CaMOM HH3KOM YPOBHC HAXOAATCA TOJIBKO 3JICMCHTAPHBIC

bopMyIbl, OTHAKO OHU MOTYT OBITh U Ha 00Jie€ BRICOKUX YPOBHSIX.

vy) (z &)

e (&)

(xv?}./.
NP

X @ o) e Z&Yy

CucreMa akCMOM MCUYMCIICHUS BBICKA3bIBAHHUI COCTOUT U3 11 akcuom, KOTOpbIE

NENATCS HAa YETBIPE TPYMIIbIL.

IlepBas rpynna akcMOM BbIpa)kaeT UMIUIMKALUIO:
I, X(yX) .

I, X(¥2)(xy)(x2)) .

Bropas rpynna akcuom BbIpa)kaeT KOHbIOHKIHUIO:
[, XA Y X,

[, XAYY,

115 (23)((zy)(zxA y)) .

TpeTrbs rpynna akCHOM BBIPAXKaeT JU3bIOHKIUIO:



[, XXy,

[, YXy

3 (x2)(y2)(xy2)).

Yerpepras TpyIIa akCHOM BBIPaXKaeT OTPUIIaHHUE:
IV (xY)(Y—X)

IV, X=X,
\VA X— X

[IpoBepka TOXAECTBEHHOW HMCTUHHOCTH AKCHOM: HPSIMBIM BBIYHCICHHEM
3HaYeHus1 (GOpMyJibl Ha KaKIOM HaOope; MPUBEACHUEM AKCMOM K KOHCTaHTE «l1»
nyTEM SKBUBAJICHTHBIX NpeoOpazoBaHuil. OCHOBHOI 3aaueli, KOTOPYIO CTaBUT MEpeN
co0oll MaTemaThyeckas JOruKa, sBJsieTca popMann3anrs MbICIUTEIbHBIX POLECCOB
B ILIUPOKOM CMBICJIIE - B CMBICJIE JOKAa3aTesIbCTBA WM ITIOMCKA MCTUHBI, a TaKXKe
pacumpenust 3HaHuil. g »3TOoro  Hamo  chopMmyaupoBarh  'MpaBHIIbHOE",

HCTIPOTUBOPCUUBOC JIOTHUICCKOC NCHUCIICHUEC, BKIIIOYAIOIICC!

dopmanu3anuio NpeicTaBIeHNs BbICKa3bIBaHUMH;

e Habop onepariuii, mo3BosstONIMi co3aaBath (GOpMyIibl, Kak O0JIee CIOKHBIE
BBICKa3bIBaHMsI Ha 0a3ze 0oJiee MPOCTHIX;

e AKCHOMBI U NpaBuJia BbIBOJIA, IO3BOJISIFOIINE BHIBOJUTH JIOTUYECKUE CIIEICTBUS
13 1000 3aJaHHOM CHCTEMbI BBICKAa3bIBAHUM U (POPMABHO XapaKTeprU30BaTh

TOXKACCTBCHHO MCTHUHHBIC BBICKA3bIBAHUA U (bOpMy.]'IBI.

ToX1eCTBEHHO UCTUHHBIMU SIBJISIIOTCS BBICKA3bIBAHUS, KOTOPBIE HE TPEOYIOT
3a/1aHUsl KAaKUX-IM00 JOTOJHUTENIBHBIX YCIOBUH JJ1s1 IPOBEPKU CBOEH UCTUHHOCTHU
Ha MPOTSHKEHUU BCETO Mpoliecca JOTHYeCcKoro BeiBoja. Hampumep, BriCKa3bIBaHUE
"kuciopon siisercs razoMm" umeet 3naueHue UCTHUHA (1) B Tex ycnoBusix, B
KOTOPBIX OHO paccMmarpuBaeTcs. Beap KUCIOpOo MOXKET HAXOUTHCS HE TOJIBKO B

raz000pa3HOM COCTOSIHUH.

BrickaspiBaHMS, KaK TOCTOSIHHBIC, TaK U IEPEMEHHBIC, MOXKHO OOBEAUHSTD B
CJIO’)KHBIE BBICKA3bIBaHUsI, UCTIONB3YS CBs3kM "', "unun", "ecnu - 0", "He" u .. Ecnu

B COCTaB CJIOKXKHOI'O BBICKA3bIBAHWA BXOJAT IICPCMCHHBIC BLICKA3bIBAHM,



MIpPEICTaBICHHBIE OyKBaMH, TO MPY 3aMEHE 3TUX OYKB OJTHUMH BBICKA3bIBAHUSMH
CJI0’)KHOE BBICKa3bIBAHHE MOKET 0Ka3aThCsl UICTUHHBIM, a TPU 3aMEHE JIPYTUMH -
noxxueiMu. Hanmpumep, crioskHoe BoickasbiBanue "A u B", rie A u B - nepemeHHbIe
BBICKa3bIBaHUS, Oy/IE€T, OYEBUIHO, ICTUHHBIM B TOM M TOJIBKO TOM CJIydae, €Ciu o0a

BBICKA3bIBAHUA 6y,Z[YT HUCTUHHBIMU.

CylecTBYIOT U TaKHME CIIOKHBIE BBICKA3bIBAHMUSI, COIEPIKAILINE B CBOEM COCTABE
[IEPEMEHHBIE BBICKa3bIBaHUS, KOTOPBIE OCTAKOTCS UCTUHHBIMU MPH JIFOOBIX 3HAYEHUSAX
IIEPEMEHHBIX BbICKa3bIBaHWN. Harpumep, cio’kHOE BbICKa3bIBaHUE "€CIIM HEBEPHO TO,
YTO BBICKA3bIBAHKUE A JIO)KHO, TO BBICKa3bIBaHHE A HCTUHHO'" OCTAETCSI HICTUHHBIM,
Kakoe Obl BHICKAa3bIBAHUE HH MOICTABUIIM HA MECTO IEPEMEHHOTO BHICKA3bIBAaHUS A.
Takue BpICKa3bIBaHUS HA3bIBAIOT TOKAECTBEHHO UCTUHHBIMU. Hanpumep, BO3bMEM
BBICKa3bIBaHUE "M3BO34MK IleTpoB - Bogutens koObutbl". Eciu HEBEPHO TO, YTO
[leTpoB HE BOAUTENb KOOBLIBI, 3HAYUT OH BOAMUTEINb KOObUIBI. ClI0)KHOE
BbICKa3bIBaHHE UCTUHHO. Ecnu ke HeBepHO, uTo [leTpoB BoaUTENh KOOBLIBI, 3HAUUT
OH HE BOAMTEIb KOObUIBI. CII0’)KHOE BBICKA3bIBAHHE CHOBA UCTUHHO, HOO

COOTBETCTBYET MPAB/E U HE COACPKUT MPOTUBOPEUNH.

3a/1aya BBIAEIEHUS TOXKIECTBEHHO UCTUHHBIX BHICKA3bIBAHUN BO MHOXKECTBE
BCEX BO3MOYKHBIX BBICKA3BIBAHUU SBIISIETCI BAXKHEUIIIEN 3a1a4€i JTF000ro

JIOTUYECKOTO UCUHUCIICHUS.
O=AANB—= A 6
Hampumep, paccmorpum popmyny 2 = . A M coCTaBUM I HEE

TaOJIUIy HUCTUHHOCTHU C YYETOM "MIPOMEKYTOUHOTO" pe3yabrara ANB

ABAABAAB — A
000

1
010 1
100 1
111 1



Buaym, 4To 1ipy BCcex 3HAYECHUSIX NTEPEMEHHBIX BBICKA3bIBAHUM, CIIOKHOE
BBICKA3bIBAHUE SIBIISICTCS UICTUHHBIM. ClieIoOBaTeIbHO, pacCMOTpEeHHAs hopMyria (2

TOXIACCTBCHHO UCTHUHHA.

Paccmotpum TOT %€ mpumep:

AAB — A = =-(AAB)VA = -AV-BVA = (-AVA)V-B = 1v-B = L.

Ota 11enovKa 10Ka3bIBaeT TOKICCTBEHHYIO HCTUHHOCTD 3a/IaHHON (POPMYIIBI.

3aganue.
JIloKazaTh TOXKIECTBEHHYIO HCTUHHOCTD CIIEAYIOIIUX aKCHOM:

a. X
— (Y = X);

b. (
X=>(y—>2)) > (X >y) > (x> 7))

C X
&Y —>X;

d. (
Zo>X)=>((z->Yy) > @Z—>x&Y));

e y
—XVY;

f (
X>2)>(y—>2)>Xvy—>2));

9. (
X>Y)—> (—y—>-=X);

h. (

z—>(Y—>Xx))—>(z—>y) > (z—Xx);

Zo>X)=3(Z—>Yy) > 2Z>x&Y));

y—>2) > (=z2->ay).



IIpakTnuyeckoe 3anaTue Ne2.
TepmuH u onpenejieHue B HCYUCJICHUH BbICKa3bIBaHUU. OnpenesieHue
BbINOJIHUMOCTH (HeBBINOJHUMOCTH) popmyi. Onpenenenue
0011e3HAYMMOCTH M HEUTPAJIBLHOCTH hopMmy.I.

®dopmyna A JIOTUKY IPEIUKATOB HA3BIBAETCS 8bINOTHUMOU 6 oOnacmu M, ecnu
CYIIECTBYIOT 3HAUEHUs IEPEMEHHBIX BXOASIIUX B 3Ty (JOPMYIY U OTHECEHHBIX K
oOnacti M (MHade — CyliecTByeT MOJIEIIb), PU KOTOPBIX hopMysia A TPUHUMAET
VCTUHHBIE 3HAUYCHHUS.

dopmyna A JIOTUKH NPEIUKATOB HAa3bIBAETCS 8bINOTHUMOU, €CIH CYILIECTBYET

001acTh, Ha KOTOPOIi 3Ta (hOpMyJia BBITIOJIHUMA.

®opmyna A JTOTUKY IPEIUKATOB HA3BIBAETCS MOHCOECMBEHHO-UCTMUHHOU 8
obnacmu M (BBIIOJTHUMON), €CJIM OHA IPUHUMAET UCTUHHBIE 3HAYEHUS ISl BCEX

3HAYEHUMN NIEPEMEHHBIX, BXOJAIIUX B 3Ty (OPMYIy U OTHECEHHBIX K 3TOH 00JIaCTH.

®dopmyna A JIOTUKY NIPEIUKATOB HA3bIBAETCS 00U €3HAYUMOL, €CTTA OHA

TOKJIECTBEHHA UICTMHHA Ha BCSIKOM 001acTH (Ha JIr000i Moienn).

Ecnu nBe paBHOCUIBHBIE POPMYIIBI JOTUKH MPEAUKATOB COSAMHUTH 3HAKOM
SKBUBAJICHITUH < , TO TIOJy4eHHas Gopmyna Oymer nmpuHUMaTh 3HadeHune M mis
mr000ro Habopa epeMeHHBIX B TF000# 001acTH, T.e. OyaeT o01mme3HaqyuMoit. 1o
MTOHATHUE SABJSAETCS 000OICHUEM MOHITHSI TOXKIECTBEHHOM HCTUHHOCTH (DOPMYITBI
JIOTUKH BBICKa3bIBaHWM. Bce mornueckue 3aKoHbI, TPEICTABICHHBIN B JIOTHKE
BBICKa3bIBaHUM (POPMYITaMU SBISIOTCS 00II€3HAYUMBIMU (DOPMYJIaMU JTIOTUKHU
IIPEIUKATOB M BRIPAXKAIOT, KaK M Ipyrue o0me3HaduMbIe (OpMYJTbl, 3aKOHBI JIOTHKH
Ha SI3BIKE JIOTHKE MpeanKaToB. OOIIe3HaYMMOCTh (POPMYJIbI IOTUKH MPEIUKATOB,
Hanpumep, F o6o3HauaeTcs |—F Bce o6mie3naunmbie GopMyIibl MOTYT OBITh
HUCTOYHUKAMH HOBBIX |— dbopmyn. Hanmpumep, moacTaBisis B 3aKOH HCKITFOUEHHOTO

TPETBETO * v x — BMECTO X IpeauKar P(x1,...,Xp), MOdy4aeM 0OIIE3HATHUMYO

bopmyny P(x1,...,Xp) ¥ & (X1,-..,Xp)- [Ipr n=1 nmeem obime3Ha4nMy0 Gopmyiry



PO P(xY |y, TakuM oOpasom, FHPx Y P - obmesHaunMas hopMyIta TOTHKH

IMPpCOUKATOB.

N3 ToXK1eCTBEHHO UCTUHHON (DOPMYJIBI JIOTUKH BBICKA3BIBAHUMN * &} = ¥ v X
NOJICTAHOBKOM BMecTO X mpenukara P(x, y), a BMecTo y- npeaukara Q(X,y) noixydaem

o0me3HaunMyto Gopmymy Fix p v @l ¥v1=Q{(x v Plx)lu T o

®opmyna A JIOTUKH NPEIUKATOB HA3bIBAETCS MONCOECMBEHHO JTONHCHOU 8
obnacmu M, eciy OHa IPUHUMAET JIO’KHbIE 3HAYEHMS ISl BCEX 3HAUECHUMN
MIEPEMEHHBIX, BXOJSAIINX B 3Ty (OPMYITY M OTHECEHHBIX K 3TON 001acTH (MHBIMU

CJIOBaMU, Ha JJAaHHOM MOJICIIN).

dopmyna A JTOTUKU TPEIUKATOB HA3BIBACTCS MOHCOECMBEHHO JIOHCHOLL
(HeBbINONHUMOIL), €CITA OHA TOXKJECTBEHHO JIOXKHA HA BCSIKOM 001acTH (Ha BCAKOM

MOJIETIN).

Hampumep, popmymna Fx{F(x) ~ FLxH gpiigercs TOKIECTBEHHO JT0XKHOIM

(HEeBBIOTHUMOI) (POPMYIOI JTOTUKH MPETUKATOB.
W3 npuBeneHHBIX ONPENEIeHUN ¢ OUEBUAHOCTBIO CIEYET:

1. Ecniu popmyrna A oO1ie3HauMMa, TO OHA M BBITIOJIHUMA Ha BCAKOW 00JIacTH

(Monemnm).

2. Eciiu popmyna A TOXIECTBEHHO UCTUHHA B 00J1acTH M, TO OHa M BBITIOJIHUMA B

3TOU 00JIaCTH .

3. Eciiu popMmymna A TOXKJIECTBEHHO JI0’KHA B 001acTH M , TO OHa HE BBITIOJIHIMA B

3TOU 00JIACTH .

4. Ecnu dhopmyrna A He BBITIOTHUMA, TO OHA TOKIECTBEHHO JIOXKHA Ha BCSAKOM o0acTu

(Ha BCAKOM MOJIEIHN).

5. dns Toro, uToOb! popMysia A JOTUKHU MPEAUKATOB ObLJIa 00IIE3HAYNMA,

HEO0OXO0MMO U JIOCTATOYHO, YTOOBI €€ OTPUIlaHKUE ObLIO HE BBIMOIHUMO.

6. Jlyist Toro, uToOBI hopMysna A JIOTMKU MTPEIUKATOB ObLIa BHITIOTHUMOWM,

HEOOXOIUMO U IOCTATOYHO, YTOOBI (hopMyIia .4 Oblia He 00IIe3HaYnMa.



[Tpumep 1.JlokazaTs paBHOCUIBHOCTH (JJOTUYECKOE TOXKAECTBO):

= }'E_J{x, P ZuT vy oD AT vZuP v w3V e k10N = 2x5 Py, 2 AT Syl
3aMeTHB, YTO B KOKIOH M3 KBAHTOPHBIX MOA(OpMYIT 00e MpeIMETHBIE IIEPEMECHHBIC
CBs3aHBbI 1 4TO, TAKUM 06pa30M, OHU ABJIAKOTCA BBICKAa3bIBAHUAMU, BBCIAECM

0003HAUYCHMUS:

A= FuaopFPlx, vi=FvZul v, = F avPlu v} ,

B= Zu¥v v w) = 2y 2Pl ) = Zx9)P(), 2 wim 0003HaYMB TIEPBYIO U BTOPYIO
IIpeMETHBIE TIEpEMEHHbIe Yepe3 nl ¥ n2, COOTBETCTBEHHO:

A= T¥, 35, 0 ) B= 3 VPl

B stnx 0003HaueHUAX 3aJaHHOC IJIs1 PaCCMOTPCHUA TOXKIACCTBO 6y,ZIeT BBITTIICTD

TakK: fE VEVYALAAEY=F ~ A4 .

[IpousBens paBHOCUIIbHBIE TPEOOPA30BaAHNUS, MOKEM YOESIUTHCS B CIIPABEIIIUBOCTH

3TOrO TOXKIIECTBA: {4 BV4B=AAE B4R =18\ Bd= B4

Ecan 0XapaKTCPU30BaATh PaCCMATpUBACMOC BBIPAKCHUC B LICJIOM, TO BUAUM, YTO 3TO

oOme3HaunMas popmyria.

Ipumep 2.0npeaenuts Tii GopMyisr ZxEP(x} AP = F.

[Tycts P(x) : “ Hucno x - yeTHO — MpeIuKar, Onpe/eIeHHbIN B M=N2,

Taxkum 00pa3om, paccmarpuBaemas popmyiia Ha JaHHOW MOJEIH NPENCTABISAET
coOoii cnenyroniee yreepxaeHue: “ Cpenu HaTypaldbHbIX YHCEI CYIIECTBYIOT KaKk
YETHBIE, TAK U HeYEeTHBIE . O4EBUAHO, YTO ITO BBICKA3bIBAHUE HCTHUHHO U, TAKUM

oOpasom, Ha anHo# Moaenu Gopmyna F ToxxnecTBEeHHO HCTUHHA.

OnHako, ecim ATOT K€ Npeaukar 3a1ath Ha MHOKecTBE M=NxN,rie N — MHOXECTBO

YEeTHBIX uKcell, To popmyna F Ha Takol MOJEIN OKaKETCS TOXKIECTBEHHO JIOAKHOM.

YuuTeiBas U3J0)KEHHOE, 3aKJII04aeM, 4YTo paccMmarpuBaemas Gopmyna F BeimonHuma

(HO He o0IIe3HaYNMa).



[Mpumep 3.J151st hopmyier =0 ¥, £} momoOpaTs MOjIeNb, Ha KOTOPO# OHA SIBIISIETCS

TOXJIECTBEHHO UCTUHHOM (M, TAKUM 0Opa30M, B LI€JIOM BBITOJIHUMOM).

ITycte P(X, X, y): “X-X=y”, W1 UHa4Ye “x2=y” — MPEIUKAT, ONPEACICHHbBIA Ha
MHOXXECTBE HaTypaJbHBIX uncen, T.e. M=N. Toraa paccmarpuBaemas popmyra
BBIPA)KAET YTBEPKJCHUE O CYIIIECTBOBAHUHU HATYPaJIbHOIO KBajipaTa HaTypaJbHOTO
9HCIIa, YTO, OYEBUTHO, SIBIIACTCS HCTHHOM, T.€. Ha TaHHOHN Mojenn Gopmyna

TOXKACCTBCHHO UCTHMHHA, YTO U TpC6OBaJIOCI) JO0Ka3aThb.

[pumep 4.Paccmorpum Gopmyiny 7xF0x ¥.5} | D10 BeIIOIHUMAs GopMya.
HelictBuTenpHO, eciu P(X, y, X): “x+y=x" — npeaukar cyMMmbl, TO Ha M=N
CYILIECTBYET IMOACTAHOBKA BMECTO Yy COOTBETCTBYIOILIETO 3HAYEHUS, JAFOIIETO
3HaYE€HHUE UCTUHHOCTHU JaHHOHN Qopmyine. OueBuIHO, 3TO y=0, TOCKOIbKY B 3TOM
ClIy4ae Mnoiydaem “x=x".

Ecnu xe P(x, y, X): “Xy=Xx" — npeuKar npou3BeACHUs, TO TAKUM 3HAYECHUEM Y

ABJIAETCS y=1, TaK KaK MMpy HEM IOJy4acM HCTHHHOE BBICKa3bIBaHUE 7¥ix-1=1x}

Ho 310 enuHCTBEHHBIE MTOICTAHOBKY, MPUBOASAIINE K BEPHBIM YTBEPKACHHUIM, UTO U
TOBOPUT UMEHHO O BBITIOJTHUMOCTHU JJAHHOU (POopMyJibI (HO HE 00 ee

00111€3HaYUMOCTH).

[pumep 5.5IBisieTcs u obIe3HadrMoit popmya: =x£0x, ¥} — Fxfx, ¥1 ?
[Tycte P(X, y) — nmpeaukat nopsiika (OMHaAPHOTO OTHOIIEHUS ) “ ¥ =¥ 7,
OIIPEETICHHBIN Ha KOHEYHOM MHOKECTBE HaTypalbHbIX yncen Mq. Torna npu

TOJCTaHOBKE B (JOPMyYITy BMECTO CBOOOIHOM MEPEMEHHOM Y BENMUUHBI ¥ = &xzy = M
MBI TIOJTy9UM MCTUHHOE YTBEPKIECHHE, a IIPHU MOACTAHOBKE JIFO00H APYTroi KOHCTAHTBI

U3 MHOkecTBa M1 — noxxHoe. Takum oOpa3om, paccmarpuBaeMast popMyia He

ABIIAETCS OOIIE3HAYMMOM.
[pumep 6.Paccmorpum Gopmyiny ¥}~ 7z4z}  TlokaxkeM, 9TO OHA HEBLIIOIHMMA.

JlommycTuM MPOTHUBHOE, T.€. YTO OHA BHINOJHUMA. JTO O3HAYAET, UTO CYIIECTBYET

TAKOE MHOXKECTBO M U Takol KOHKPETHBIM IPEAUKaT .4° B HeM, 4TO Korja ¥.Z €34 | 1o



naHHas (hopMylia IpeBpaIaeTcsi B TaKOM KOHKPETHBIN MPEINKaT

B{yl=A (¥} 7¥24"(z}  KOTOpBIH, B CBOIO OYEPE/b, IPEBPALIAECTCSA B HCTHHHOE

BBICKA3bIBAHUC IIPHU BCSIKOU IMOACTAaHOBKE BMCCTO Y JICMCHTOB M3 MHOKCCTBA M.

&

BosbmeM mr060e ¥ =3 | Torga BeicKasbiBanue By =4 {37} A %247z} ycTuHHO, KaK

i

MbI TOJIBKO UYTO YCTAaHOBUJIH. CHCI[OB&TGJILHO, HCTHUHHBI BBICKA3bIBAHUA A?':J: ‘u

"?fz.{‘}{z} ]

W3 uctuHHOCTH BTOPOT'O BBICKA3bIBAHMA 3aKIKOYACM, YTO BBICKA3bIBAHUC A?{J: ?:‘f

HCTUHHO (TIOCKOJIBKY “‘JUIsl BCEX MPEAMETHBIX IEPEMEHHBIX , KaK Obl OHU HU

0003Ha4auck). Ho 5T0 MpOTHBOPEUUT HCTMHHOCTH MEPBOTO BBICKA3BIBAHUS < {37}
Takum 06pa3oM, Hallle MPEANONOKEHHE O BEIMOIHUMOCTU (hOPMYIIBI HEBEPHO.

[Tpobnema pa3pemmMoCTy B JOTUKE TPEAUKATOB CTABUTCS TaK K€, KaK U B ajireope
JIOTUKU: CYHIECTBYIOT JIM aJITOPUTMBI, TO3BOJIAIOIINE AJis1 TF000M GopMyIbl A JIOTUKH
IPEIUKATOB YCTAHOBUTH, K KAKOMY TUITY (KJIACCy) OHA OTHOCHUTCS, T.€. SIBISETCS JIHU
OHa OO0Ie3HAYUMOM, BBITIOJTHUMON UJTA TOXKJIECTBEHHO JIO)KHOU (HEBBIMOJIHUMOM).
Ecnu 0651 Takol adropuTM CyILIECTBOBAJ, TO, KaK U B ajare0pe BbICKa3bIBaHUI, OH
CBOJIUJICSL OBl K KPUTEPHUIO TOKIECTBEHHOW HCTUHHOCTH JIF0O0U (DOPMYIIBI JIOTUKU
npenaukaroB. OTMETUM, UTO, B OTJIMYKE OT aJireOphl JIOTUKH, B JIOTHKE MPEIUKATOB HE
OPUMEHUM METOJ repedopa BCceX BApUAHTOB 3HAYCHUN NEPEMEHHBIX, BXOJISALINX B

dbopmyiy, Tak KaKk TAKMX BAPUAHTOB MOXKET OBITh OECKOHEUHOE MHOXKECTBO.

3aganus.

TpebyeTcst foka3aTh OOIIE3HAYMMOCTH 3aJJaHHON (POPMYJIBI:

1. (
X>Y)>(y—>2)>(x—>2)),
(p&@)—=>r)—>(p—>(@—>r));

a—>b)>(avc—>bvo);

a—>b)&(b—c)—>(a—c);



a—>(b—->c)—>(a&b—c).

IIpakTnuyeckoe 3anarue Ne3.

IHocTpoenne pe3oabBeHTHI. OOHOB/IEHNE MHOKECTBA IN3bIOHKTOB.

CymectByeT 3()QEKTUBHBIA aITOPUTM JIOTHYECKOTO BBHIBOJA - aJITOPUTM
pPE30IoUU. DTOT aJIrOPUTM OCHOBAH HA TOM, YTO BBIBOOUMOCTH (Gopmynsl B u3
MHOecTBa mocbUlok Fi; Fo; Fs; . . . FypaBHOCHIIBHA T0KA3aTENBbCTBY TEOPEMBI

|—(F1&F2&F3& . &Fn—)B),

dbopmyity KOTOpOH MOXKHO MPeoOpa3zoBaTh TaK:

|—(F1&F2&F3& . &Fn—)B) =

—((F1&F.&F3&. . .&Fq)vB) =

—(F1&F2&F3&. . .&Fn&(F2 | B)).

CnenoBarenbHO, 3akitodyeHHE B HCTMHHO TOrga W TOJIBKO TOTNA, KOTAA
dbopmyna (Fl&Fz&F3&...&Fn&(_IB))ZJI. DTO BO3MOXKHO MPU 3HAUYCHHH “TI° XOTS OBl
oxHOM 13 moxdopmy: F; mwm |B.

Jis ananuza stoii Qopmynbsl Bce mnoadopmynsl Fi u|B MOWKHBI GBHITH
IPUBEICHBl B KOHBIOHKTUBHYIO HOPMajbHYIO (OpMy B CPOPMUPOBAHO MHOKECTBO
JIU3BIOHKTOB, Ha KOTOPbIE pacnajarrcs Bce noAadopMyibl. J[Ba AU3BIOHKTa 3TOTO
MHOXECTBA, COJIepKalue MPOMO3UIIMOHATIBHBIE IEPEMEHHBIE C TPOTUBOMOIOKHBIMU
3HaKaMu (KoHmpapusle amomvl) GOPMHUPYIOT TPETUN TU3BIOHKT - pe30/b8eHmYy, B
KOTOpOMl OyayT WCKIIOYEHbl KOHTPAapHbIC MPOMO3UIIMOHAIBHBIE TEPEMEHHBIE.
HeonHokpaTtHO TpuMEHSsIsE 3TO MPaBUIO K MHOXKECTBY JHU3BbIOHKTOB M PE30JIbBEHT,
CTPeMSITCS TOJNYYUTh IYCTOM JU3BIOHKT. Hanmwume mycTtoro IW3bIOHKTA
CBHUJIETEJILCTBYET O BBIITOJIHEHUU YCIIOBUS F1&F2&F3&...&Fn& |B=m.

AJITOPUTM BbIBO/JIA 10 MPUHITANY Pe30JII0IHU
[Ilar 1. mpuHATH OTPUILIAHUE 3AKITIOYEHUS, T.€. ] B;
[[lar 2. mpuBectu Bce GOPMYJIbI TMOCBUIOK M OTPUIAHUS 3aKIIOUEHUS] K

KOHBIOHKTHBHOM HOpMaJIbHOH (hopMme ;



[ar 3. BeIKCaTh MHOKECTBO AU3BbIOHKTOB BCEX MOCHUIOK U OTPHUIIAHUS
saxmoueHus: K ={Dj; Dy;...Dk };

[ar 4. BBIOJHUTH aHaNu3 nap MHOkecTBa K 1o mpasuiy:

“ecnu cymecTBYIOT Ju3blOHKTHI D u Dj, ogun u3 koropsix (Di) comeput
matepy A, a npyroit (Dj) - xoHTpapHyro nmrepy JA, T0 coemmHuTs ATy napy
jgorudeckoi cBs3kol qu3btoHKuMU (Di v Dj) n chopMupoBaTh HOBBII JU3BIOHKT -

PE30JIbBEHTY, UCKIIFOUYUB KOHTPAPHBIE JIUTEPHI A U A;

[Iar5. ecnu B pe3ysibTaTe COCIUHEHUS TU3BIOHKTOB, COIEPKAIIMX KOHTPAPHBIE
JTUTEPHI, OyIeT ToJydyeHa IycTasi pe3osibBeHTa - [J, TO KOHel (I0Ka3aTeIbCTBO
MOATBEPAWIIO TPOTUBOPEUUE), B TMPOTUBHOM ClIydae BKIIOYUTH PE30JIbBEHTY B
MHOECTBO JU3bIOHKTOB K U nepeiiTu k mary 4.

[Tpumep: PaboTra aBTOMaTH4ECKOTO YCTPONCTBA, UMEIOIIETO TPH KilamaHa A,
B u C, ynoBieTBOpSIET CIEYIOMINUM YCIOBUIM: €CJIM HE CpadaThIBAIOT KilamaHbl A
win B wim 06a BMecte, To cpabateiBaeT kianad C; eciau cpadaThIBalOT KJIanmaHbl A
unu B wim 06a BMecTe, To He cpabathiBaeT kianan C. CrneqoBaresnbHO, €CIH

cpabateiBaeT kinamad C, To He cpadaThIBAET KJlanaH A .

((ABAB)C);((ABAB)C)
(CA)

1) F;=(ABAB)C¢= (AvC)&(BVC) - nochuika;
2) F,=(ABAB)C=(AC)(BC) -nochuka;

3) F3=(C Aé)e=C&A —OTPHIIAHUE 3aKITIOYECHUS;

1) MHOeCTBO 3bIOHKTOB: K={(AVC); (BvC); (AC) - (BC); C,A};
2) C(AC)= A pesonbBenTa u3 2) u 3);

3)  Ki={(AvC); (BvC); (IAvIC); (IBvIC); C; A; 1A };

4) JAV(AVC)=C — pe3onsBenta u3 1) 1 5);

5  Ky={(AvC); (BvC); (IAvIC); (IBvIC); C; A; 1A };

6) Cv(IBv IC)=1B —pezonbeenta u3 2) u 5);

10) Ks={(AVvC); (BVC); (JAvIC); (IBvIC); C; A; 1A ; IBY;

11) IBv(BvC)=C — pe3onbBenTa u3 1) 1 9);



12) Cv |A=(Cv |A) — pesonbeenta u3 5) u 11);

13) K;={(AvC); (BvC); (IavIC); (IBVIC); C; A; 1A; IB; (CvIA)};
14) (Cv IA)V (1AVIC)=1A — pesonbBenta u3 2) u 12);

15) Ks={(AVvC); (BvC); (JAVIC); (IBVIC); C; A; 1A; B; (CvIA)};

16) _|A\/A=D - IIycTasi pe30JIbBCHTA.

Tak nokazaHo, uTo eciu cpabareiBaeT kinanad C, To He cpabaThIBaeT Kiamad A.

3aganus.

]_IOKa}KI/ITC BBIBOJUMOCTD 3aKJIIOYCHUA

l)mMeTon0oM neyKIuu
2) METO/IOM PE30JTIOIIH.
(AB);(AC);(BD)

1) CD
(AB);(CB)

2) AC
(AB)(CD);(DE)F

3) AF

AB;C:CDM:MN:DN<
4) "Be A
(AB)(CD); DBE;E

CA
A:B:ACB
C

5)

(AB); (AB):(BA)
7) AB

IIpakTnueckoe 3ansaTue Ne4.

IIpumepsbl NOCTPOCHUSA NPEAUKATHBIX BbIPAKCHUH.

Bricka3piBaHus B anredpe JJOTUKU pacCMaTPUBAIOTCS KaK €UHBIA OOBEKT ¢

TOYKH 3PEHUSI HCTUHHOCTH WX JIO)KHOCTH. CTPYKTYypa U COAEP’KaHUE BbICKAa3bIBAHUI

He paccMmarpuBaroTcs. OJTHaKO Ha MPAKTUKE JIJIS1 TOCTPOCHHUSI TOJTHOLIEHHOTO

JIOTUYCCKOI'0 BbIBOAA BAKHO UMCTH IIPCACTABIICHUC O CTPYKTYPC U COACPKAHNU

HCIIO0JIb3YCEMEIX B BBIBOAC BBICKA3bIBAaHUI. HOC—)TOMy JIOTHUKA IMPEAUKATOB SABJISACTCA



paciMpeHreM JIOTUKU BbICKa3bIBAaHHM, KOTOPYIO BKJIIOUAET B ce0sl B KaueCTBE
COCTAaBHOM YaCTH.

OmHOMECTHBIM MpeankaToM P(X) Ha3bIBaeTCs MPOU3BOJIbHAS (DYHKIIHS
MIEPEMEHHOM X , onpeaeI€HHas Ha MHOXECTBE M U IpHUHUMaroLasi 3Ha4YeHUe 13
muokectBa {0, 1}. P(X1, X2, ....., Xn) MO)KHO TPaKTOBaTh, YTO MIEPEMEHHBIC X1, X2,
...., Xn CBSI3aHBI OTHOLICHHEM P. N — MECTHBII MpeAUKaT — 3TO ABY3HAYHAsI PyHKIUS
OT N apryMEHTOB, OIpeAeIEHHAs Ha IPOU3BOJIBHOM MHOXKECTBE M , IPUHUMAIOIIAS
3Hayenue 0 nm 1.

[Tpumep. [Ipeaukar P(x) — «x — npoctoe unciio» onpenenaéH Ha MHoxkecTBe N.
[Mpemukar Q(X) — «sin X = 0» onpenenéH Ha MHOXKeCTBE R.

[Ipeaukatel, TaK ke KaK BHICKA3bIBAHUS, TPUHUMAIOT JiBa 3HaueHwus (1, 0)
UCTHUHA U JIOKb. KpoMme JIorndyeckrx ornepanuii B JOTUKE MIPEAUKATOB BBOASATCS
KBaHTOPHBIE ONEPAIMH, YTO IMO3BOJISET NOBBICUTH BHIPA3UTEIBHYIO MOIIHOCTb
MIPEANKATHBIX NpeanoxkeHnid. Kak n3BecTtHo u3 Kypca «luCKpeTHass MaTeEMaTHKa»
KBaHTOPOB Bcero Ba(Vv, 3).

[Tpumep. [lycts npenukar P(x, y) — «X <Yy » onpenenéH Ha MHOxecTBe N.

[Ipenukarnoe Beipakenue IxVy P(X, y) o3nadaer - CyiiecTByeT X, KOTOPbIi
MEHbIIIE JTH000r0 y — 3HaY€HUE UCTUHHOCTH 1.

[Ipenukarnoe Boipaxkenue 3x3y P(X, y) o3HayaeT - CylIecTBYIOT TaKue X U
Y, YTO X <Y - 3HAUEHHWE UCTUHHOCTH 1.

[Ipenukarnoe Beipakenue VxVy P(X, y) o3nadaer - J{ns qr060ro x U J1r060T0
y UIMEET MECTO X < Y — 3HaYeHre UCTUHHOCTH 0.

Jloruky nmpeaukaToB MOKHO paccMaTpuBarh Kak opmasibHyto cuctemy. O
JIOTUYECKOM 3HAUYE€HUU (DOPMYIIBI JIOTUKU MPEAUKATOB MOXKHO TOBOPUTD JIMIIb TOT/IA,
KOTJa 33JJaHO MHOXECTBO M, Ha KOTOPOM OIpe/IeIeHbI BXOAIINE B (hOpMYITy
npenukarsl. [Ipy 3aganun apryMeHTam npeanuKkaToB KOHKPETHBIX 3HAYEHU I
IpEeIMKAThl CTAHOBSITCS BBICKA3bIBAHUSAMH U MOXKHO TOBOPUTH 00 MX UCTUHHOCTHU WJIH
JIO)KHOCTH.

3amanue.



Jlokazarh TOXKAECTBEHHYIO HCTUHHOCTD WJIU TOXKJIECTBEHHYIO JIO)KHOCTh
IPEIMKATHBIX BbIpAXXEHH, MpeoOpa3oBaB UX MO MpaBUiiaM, PerIaMEHTUPYIOIIUM

pe0Opa30BAHIE BBIPAXKCHHI B HCUNCIICHAN [IPEAMKATOB, CONCPKAILIX KBAHTOPI.
@ VX(P(x) = (P(x) v P(y)));
(0) IXIY(( F(x) = F(y)) & (F(x) = —F(y)) & F(x));
(© VX(q = pu(X)) < (@ >VXpa(X));
d) VX( F1(x) »> F2(x)) — (VXF1(x) > VxF2(x));
(&) VX(p1(X) = p2(X)) <> (Ixpa(X) = VXp2(X));
® IXR(X) v IXQ(X) <> IX(R(X) v Q(X));

HpI/I BBIIIOJIHCHUH  PCIICHHUA  3a4a4  IIOKa3aThb, 00OCHOBaTh BCE IIaru

J0Ka3aTeIbCTBA U IIPUBECTH PE3YIIbTAT.

IIpakTHyeckoe 3ansitue Ned.

Mamuna Teropunra. Pemenue 3a1a4 Ha NPUMEHMMOCTb MALIUHBI
TbropuHra
(paboraromiei o 3agaHHoi nporpamme P) k 3a1anHomy ciioBy S.

JlenTa

BJIOK BHYTPEHHSS
TonoBka YIIPABJIEHHA MMAMSITH
C3y S MAIINHBI MAIIIHNHBI



JIFOBOM AJI®ABUT JIOJIKEH COJIEPXKATD ITYCTOM CUMBOJI A

YY — HAXOJIUTCS B OJJTHOM U3 COCTOSIHUI Q

BBIJIEJISIETCS HAYAJIBHOE COCTOSIHUE g1

3AKJIFOUYUTEJIBHOE COCTOSIHUE qo

HAYAJIbHBI MOMEHT — OBO3PEBAETCS KPAMHSIS JIEBASI HEITYCTAS
SYEWKA JIEHTBI 1 YY HAXOJIUTHCS B COCTOSHUH g1

[IpaBuna mpeoOpazoBaHusi, KOTOpbie BhIMONHAET MT, ompenenstorcs
cuctemoir komana. Pabora MT Moker ObITh OmHcaHa CIACAYIOIIMM OOpa3oM:
CHUCTEMOM KOMaH/I, Tabnuilel, nuarpamMmmoit (rpadomM) nepexoios.

IIpumep peanmmzan MT ¢ TOMOIBIO CHCTEMBI KOMAaH .

BrrsicHUTB, TpUMEHNMa JIM MalliuHa ThIOpUHTA, 3aJaHHas nporpammon P k
CJIOBY S U, €CIIM IPUMEHHMA, TO YKa3aTh Pe3y/IbTaT MIPUMEHEHHUsST MaIlnHbI ThIOpHHTA
K 3aJJaHHOMY CJIOBY.

[Ipn pemeHuu 3a1a4m CIEAYyET yUYECTh, YTO B HAYAJIbHBI MOMEHT BPEMEHU
roJIOBKa MaIlIMHbI 0003PEBAET CaMyIO JIEBYIO SIUEHKY HA JICHTE U yCTPOMCTBO

yrnpasieHus (YY) HaxoguTcs B HaYaJIbHOM COCTOSTHUU (1.

010 - 0gs
01l - 1Rm
020 —»> OLQs
P+ 21— 1R0Qs S= 111101
30 - ORQo

g3l — 1Lgs




Pemenne.

Mammna TelopuHra, 3ajaHHasi nporpammon P, mnpuMeHuMa K CJIOBY, €CJIM OHA
3aKOHYUT pabOTy 3a KOHEUHOE uncio maros. [Ipeanonaraercs, 4ro cioBo S
3aIMCBIBACTCS € JIEBOTO KOHIIA JICHTHI, HAUMHAs C IEPBOM siuelku. Bee mpaseie
SYEHKH I10CIIe OKOHYaHUS CJI0BA 3allOJIHAIOTCS IyCTBIMA cUMBOJaMu. HadaneHoe
COCTOSIHME MalllMHbI, IPU KOTOPOM T'OJIOBKOM 0003peBaeTcs neppas siueiika u Y'Y
HaXOJUTCS B HAYAJIbHOM COCTOSIHUM (1 n300pakeHo Jajnee B BUJE ABYX CTPOK: Ha
IIEPBOM CTPOKE — JIEHTA C COAEPKUMBIM B €€ sIUEMKax, a HA BTOPOM CTPOKE — T'OJIOBKA
C TEKYIIIUM COCTOSIHUSIM Y V.

N 1 1 1 1 0 1 A A A

g1

W3 mpuBen€HHOTO pUCYHKA MEPBBIH IIar padoThl MAITHHBI ONpeaenseT aapec qil.
ITo sToMy anpecy cienyeT BeIMOJIHUTL KoManay 1RQ; . B o6o3peBaeMyto siueiiky
3aMCBHIBAETCA 1, TOJIOBKA CABUraeTCs HA OJHY SYEHKY BIIPABO U Y Y NEPEXOIUT B
COCTOSIHUE (1 .

Pe3ynbTaThl BBITOJIHEHUS 3TOM U MOCIEAYIOMNUX KOMaH]] OTPaKEHbI HUXKE.

A 1 1 1 1 0 1 A A A
Q1
N 1 1 1 1 0 1 A A A
O]
A 1 1 1 1 0 1 A A N
01

A 1 1 1 1 0 1 A A A
o]

A 1 1 1 1 0 1 A N A
gs

A 1 1 1 1 0 1 A A A

Jo

030 —> ORQo. B Texymiyto sueiiky 3anucbiBaetcs 0, roJOBKa CABUTACTCS HA OHY
SYEHKyY BIIPaBo. Y'Y MEPEXoUT B COCTOSIHUE (o (3AKIIIOYUTEIHHOE COCTOSIHHUE
MalIlVHBbI).

MainHa nprMeHuMa K JaHHOMY CJIOBY U pe3ynbTar €€ padorsr 111101

KOHTDOJ'IBHBIG BOIIPOCHI K BBIITOJTHEHHUIO Sa,llaHI/Iﬁ INPAKTHYCCKOI'O 3aHATHS.

1. Omnpegenenue anropuTMa U OCHOBHBIE TPeOOBaHUs, TPUMEHSIEMbIE
K aJITOpUTMY?

2.  YTOYHEHHE MOHATHS aJITOPUTMA C MIOMOIIBIO MAIIMHBI ThIOpHUHTA



8.
9.

(MT)?

OnemMeHTapHbI€ ONIEPATOPBI — CUHTYJISIPHBIA U OMHAPHBIN?

CriocoObl onucaHusl arOpUTMOB (CIIOBECHOE, JIMHEWHas (opMa

3aIlMCH, B BUJIE CTPYKTYPHOU CXeMbI)?

PexypcuBHble pyHKINN?

YacTuyHO peKypcuBHas QyHKIMS?

Ynpasnsroniee yCTpOUCTBO MalllMHbl ThIOPUHTA, JIEHTA,
yCTPOMCTBO OOpalleHus K JeHre?

JIBa BapuanTa padborst MT?

[IpaBuna npeobpazoBanusi, BeinonHseMbie MT?

10. Omnucanue padotsl MT Tabnuieit?

11. Omnwucanue padotet MT nuarpammoii (rpadom) nepexoioB?

3aganug.

BrrsicHuTh, MpuMeHnMa 11 MalnuHa ThIOpUHTa, 3aJaHHas mporpamMmmMon P k

CJIOBY S ", CCJIM IIPpUMCHHUMA, TO YKAa3aTb PpC3YyJIbTAaT IIPUMCHCHHUA MAIlIKMHBI

ThropuHTra K 3aJaHHOMY CIIOBY.

q10 > ORQ2
dil —» 1R

020 —» ORQ2

P= | g1 > 1Rgs S= 110101

30 - OLqo

03l —> 1Rgs




OcHOB

MapxoBa — 31

010 —» 102

01l - 1R

020 - OLQs
= 021 — OR0Qs S=111101
030 —» ORQo

g3l —> 1Lgs

010 —» 1RqQ2
011 - 1Rm
020 —» OLgs
g21 —» 0qg2 S=101111
030 - ORQ2

g3l — 1Lqo

IIpakTHueckoe 3ansaTue Ne6.

HopmaabHblie aaropurmbl A. A. Mapkosa.
Omnpenenenue. [IpuMepsl peanu3annu ajJJropuTrMa
Mapkosa.

Hast oriepaius Ipu padoTe HOPMAJIbHBIX aJTOPUTMOB WIN aJITOPUTMOB

"0 lepepaboTKa CI0B B HEKOTOPOM alnipaBute A.




Omnpenenenue 5.11. AndaButom Ha3bIBAETCS BCAKOE HEMYCTOE KOHEUHOE MHOXKECTBO
CHUMBOJIOB, a CAaMU CUMBOJIBI — OykBamu. CiioBOM B andaBuTe A Ha3bIBAETCS BCSIKas
KOHEYHAas MOCJeI0BaTeIbHOCTh OYKB JaHHOTO ajihaBUTA.
Ota nepepaboTKa 3aKIF0YaETCs B MPOM3BOACTBE HEKOTOPOTO KOJIMYECTBA 3aMEH
ONPEICIICHHBIX TTOCIEN0BATEILHOCTEN CUMBOJIOB. DTH 3aMEHBI COBEPIIAIOTCS B
CTPOTO OINPEAEIEHHOM MOPSIIKE, @ UMEHHO: MOCIIE KAKION 3aMEHBI aITOPUTM
YUTAETCS C CAMOI0 HaJyaJa, a CJI0BO aHAJIU3UPYETCs ¢ CaMOro NEPBOro cuMBoja. B
OTJIMYME OT MalIUH ThIOpUHTA, aTOPUTMbI MapKoBa BHITIOIHAIOTCS 0€3 KaKoro —
100 yCTPOMCTBA, OCYLIECTBRISIOMIETO JBUKEHUS U UMEIOIIETO BHYTPEHHIOO
MaMsTh.
ANTOpUTM NpEACTABIAET COOOM COBOKYITHOCTh CTPOK OIPENEICHHOTO BUAA, IPUUEM
MOPSIIOK CTPOK UMEET BaxkHelee 3HaueHne. GopMaT CTPOKH CIEAYOIIHIA:
{a} > {bj} [], ze
{ai} — nocnenoBarenbHOCTH CUMBOJIOB, KOTOPASI UIIETCS B CIIOBE
-> — 3HaK Iepexoa K Olepauy 3aiucu
{bj} — mocnenoBaTeNLHOCTH CUMBOJIOB, KOTOPAs 3AIUCHIBACTCS BMECTO HAMICHHOM
[*] — 3HAK IPUHYAUTEIHLHOTO OKOHYAHUS alropuTMa (HeoOs3aTeIbHBIN mapameTp).
OxoHyaHMe pabOThl AITOPUTMA MPOUCXOIUT B TOT MOMEHT, KOT/Ia BBITIOTHAETCS
CTpOKa, CofieprKalliasi 3HaK MPUHYIUTEIbHON OCTaHOBKHU, JIMOO0 TOrna, Korjaa 0oiee HU
OJTHA CTPOKA HE MOXKET OBITh BBIIIOJIHEHA (B CJIOBE HET HU OJTHOM U3 UCKOMBIX
NIOCJIEIOBATEIBHOCTEN CUMBOJIOB).
Hampumep, anroputm, COCTOSIIUI U3 OTHON CTPOKH, Buma 0 = * Oynyun
MPUMEHEHHBIM K cJI0BYy B andasute {0,1}, 3aMEHUT Bce HyJIU Ha 3BE30UYKHU.
B cBoro ouepenn anmroputM0 = * ¢ Oyyun IpUMEHEHHBIM K clioBy B asipasure {0,1},
3aMEHUT Ha 3BE30YKY [EPBbIA BCTPEYCHHBIA HOJIb.

Hanpumep, nano npousBosiabHOe ABoMYHOE ciaoBo. Hazno yopaTs U3 Hero aBa
MIEPBBIX 3HaKa. PacCMOTpUM ainroputM BUA:
00> -
01->-
10> -



11> -

Ecnu B ciioBe ciiy4ailHO MepBbIMU JBYMs CUMBOJIAMU OBLIN HYJIH (HAIIpUMED,
«001011»), TO aNropuT™ JIEUCTBUTEIBLHO BHITIOJHUT YKa3aHHYIO 3a/1a4y. Takxke
paboTa 3aKOHYHUTCS YCIEIIHO, €CJIU B CIIOBE HHU pa3y HEe BCTPETUIIOCH JIBa HYJIS
MOJIPsIJI, a IEPBBIMU CUMBOJIaMH okazayiachk nmapa 01 (manpumep, «01011101»). Ho B
cioBe 1100101 BeiOpocsaTCs ABA HYJIS, KOTOPBIE BOBCE HE SIBISIOTCS TIEPBBIMU
CUMBOJIAMH CJIOBa. B 3TOM ciiyyae cymecTByomui anaBuT HaJ0 pacCuIMPHUTh
BCIIOMOTaTeJIbHBIMUA OYKBaMU, KOTOPHIX HET B HAYaJIbHOM CJIOBE, U KOTOpPbIE
MOSIBIISIFOTCS B X0J1€ BhluucieHusd. [1o cyTH, 3T0 HEKOTOphIE aHAJIOTH BHYTPEHHEN
naMsATH (COCTOsTHUN MalvuH Teiopuara). OHE BBOAATCS C TIOMOIIBIO (OPMYITBI A = o
(0. — BcriomoratenbHasi  OyKBa) WJIHM, 4TO 00Jiee KOPPEKTHO, Mapbl GopMyI

A0 a0

Al 2 al

[IpumenuB Takue npaswmia kK ciioBy A 1100101 A, momyuum: A o 1100101 A.
JlanbIiie Mbl iepemMeniaeM 3Ty OyKBY IO CJIOBY BIIPAaBO, CTUPasi U OTCUUTHIBAS
CHUMBOJIbI

(cTepau nepBbIid):

a0—>p

al >p

(cTepsu BTOpoi):

BO—> -

Bl>-

OmHako eciy MbI pacloIOKUM ITH CTPOKU B OOBIYHOM TMOPSIKE, @ UMEHHO:

A0 a0

Al2al

al0->p

al 2>p

BO—> -

Bl



anropuTM OyzeT paboTaTh COBCEM HE TakK, Kak XOTeloch Obl. B wacTHOCTH BCs ero
JESITeNIbHOCTH Oy/IeT CBOJUTHCS K CO3JaHUI0 OECKOHEUHO OOJBIIOT0 YHUCIa CHMBOJIOB
0. [IOOYEPENTHO CO CTUPAHUEM CHMBOJIOB CJIOBA. JTO CBSI3aHO C TEM, YTO MOCIIE
BBITIOJTHEHUS KaXI0U 3aMEHBI YIIPABICHUE MIEPENACTCS CHOBA IIEPBOM CTPOKE, a
CJIOBO aHAJIM3UPYETCS € JEBOro cuMBoJa. [IoaTomMy vaie Bcero allropuT™ nUIIeTCs
KakK Obl «CHM3Y-BBEPX», T.€. B CAMOM Hauaje CTaBATCSA CTPOKH, OTHOCSALINECS K
Ipynne «OKOHYaHHUE aJrOpUTMay, JAJIee «TEJI0 IPOrpaMMbDy U B CAMOM HHU3Y OJIOK
«MHULMATIN3a1Us», KOTopask OyAeT BBIIOIHATHCS TOJIBKO OJHAX/bI, a 3aTEM
YIpAaBJICHHE MEPERIET K 00JIe€ paHHUM CTPOKAM.
[IpaBUIBHBII AITOPUTM BBIIVISIAUT CIAEAYIOIIAM 00pa30M.
BO >
Bl
ald—>p
al >p
A0 a0
Al2al

3ananus.

Cxema anmroputma U: a > b, b - b, ¢ — -a. Onpenenuts pesynbrar neicTBus
anroput™Ma U Ha ciioBO W.

abbbbcca

abbabbca

baabcca

abacbcca

[Ipumep.
Heiictue anmroputma U Ha ciioBo W=acabbbccc:
U (acabbbccc) = bU(cabbbccc) = ba<— 3akmountensnas noacranoska ¢ — -a



