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B 1i1dppoBOM 3JE€KTPOHHOM YCTPONCTBE:! \
* BBIBOBI /)11 BXOJTHBIX M BBIXOAHBIX HH(POPMAIIMOHHBIX CUTHAJIOB (HAIIPs e%

 O0mmas ToYKa U BBIBOJI JUISI HEMH(OPMAITMOHHBIX CHUTHAIOB (TMTaHUE, KOPPEKIT T.IL.).

IMATAaHUC, KOPPCKIHA, ...

BXO/IbI BBIXOJIBI

U1 Hgy ...... Ugpix1

o011ast Touka

B wuaeanu3upoBaHHOM MPEACTABICHUN MafyIOHHbIC CHTHAJIbI (HampsKeHUs) MPUHUMAIOT JIBa
3HaueHns U; m U, (IpsAMOyTOJIBHB MITyJBBCBI). JIJI1 ommcaHWs CBS3M BBIXOJHBIX CHTHAJIOB C
BXOJHBIMU HEOOXOJIUM MaTEMaTHYECK paT CBA3U JIBYX3HAYHBIX [IEPEMEHHBIX.

Takol MaTeMaTUYECKUI anrapar ec

yeckas aareopa (aaredopa byuas)

I Jlormueckast anredpa €T8f JacThlo OoJiee OOIIel TEOpUH MHOTOMEPHOMN JIOTMKU M JTUCKPETHOMN
MateMaTtuk. OHa XOPRIIIO pABBUTA U UMEET OOJIBIION CIISKTP MPUIOKCHUM.

| B manHOM Kypg€e PaccMaTpuBarOTCsi TOJBKO HEKOTOPBIC a3bl JIOTUUECKOW aareOphl, UCMOJb3yEeMbIC
Jlanee npu pa HI1 OCHOB IU(POBOIM CXEMOTEXHUKH.
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2.1.Jlornvyeckue nmepeMeHHbIE M JJIEeMEHTAPHbIE JIOTHYE Mepaunn

v' O0bexkToMm AJl SBISIOTCS

ABOUYHBIE (JIOTHUECKHE) MepeMeHHbIe

OHHM MOTYT NPHUHHUMATh TOJNBKO nBa 3HadeHus ‘0" u “1” (B 00 C anMOFYT HE UMETh HUKAKOIO
KOJIMYECTBEHHOT'O CMBICTIA).
v’ JIas TOrMYecKuX mepeMeHHbix B AJl onpeeneHo <Q

OTHOIIIEHHE IKBUBAJIEHT (o003Hayvaercs “ = ")

JUIS TAKOT'O OTHOIICHHS BBINOJHSIOTCS. peghaexcugrocint (x =x), cummempuunocms (ecim X =Y, TO
Y = X), mpanzumusnocms (eCIM X =Y HY = Z, L0 X =
DKBHUBAJICHTHOCTh HMEET OOBIYHBIA CMBIC eﬂagsea 3Ha4eHull ICPEMCHHBIX.

v AJl N3y4d9acT BO3MOXHBIC COOT CRrsi U CBA3U ABOUYHBLIX IICPCMCHHBIX. BaxHpIM 3J1€MEHTOM

TaKWX COOTHOIIECHUU SIBIISIFOTC Ie 1 YHUTAPHbIE ONEPAlUM HAJ JBOUYHBIMU MEPEMEHHBIMHU
(3TH TIOHATHS yHACCIOBAHEI B oO0IIIel TEOpHH areOPANICCKUX CUCTEM).
* buHapHbIe oOlepaluu TaBAT B COOTBETCTBUE 3HAUCHUSIM JIBYX JIOTUUECKUX MEPEMEHHBIX

(onepanbl) 3HaueHMK{0; 1}

* YHUTApHBIC OIIC ¢ICIIII0T COOTBETCTBUE 3HAUYCHMI 0THOTO onepania 3HaueHusM {0;1}.
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OOBIYHO 7151 OMHAPHBIX ONEpaluii UCTIOJb3YETCs "TpagullMOHHAs Gopma 3an®

X fk X; =
{nepswiit onepano}{cumeon/obosnauenue onepayuu}{emopoii onepano}= VALIMANm Onepayuu}

JIMCKpeTHOE KOJINYECTBO KOMOMHAIIUI OTIEPaH 10B ITO3BOJISIET 3 anonepauHH B BU/IC T.H.

TA0JUILI HCTUHHO

OnHapHast omeparys <Q\( UTapHas oreparus
Ne | Xxg X2 y=X1fX% 0 X y=fX
1 0 0 y(0, 0) 1 0 y(0)
2 0 1 y(0, 1) 2 1 y(1)
3 1 0 y(1,
40 1 1 v\

v' Omnepauuu B 0011€i TEOpHUN am% eckux cructeM (1 B AJl) mOTUMHEHBI PSAIY aKCHOM:
c

* KOMMYTATHBHOCTH X; fi X, = OLMATHBHOCTH Xq fic (X T %) = (X i %) Tk X ;
I D10 XapakTepHoO 1714 ap UX JehcTBUN "00BIYHON" anreOpsl (MepeMeHa MECT OlepaH/IoB,
IIPOU3BOIBHOCTH TOPSIKAWOTIAPHOTO MPUMCHEHUS).

fik Om X) = Xq X)) Tm (Xq i X;); maemmoTenTHOCTS X; fi X = X ; morJjomenne

* TUCTPUOYTUBHOC
X fic (% fm X5) =X ;

I D10 HE Kak B=
JL.b. JInoxymoBuu
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v' AJl 3amaeTcst TpeMsi OCHOBHBIMH (3J1€MEHTAPHBLIMH) OIle 1%14\
1) Oneparnus KOHBIOHKIIUM. JOTHYECKOe YMHOKeHue, oneparus “N”, Coﬁ%ﬂ( i X))

AHanmuTryeckas 3anmuch (0003HaYeHNE) Tabnuia HICTUHHOCTH:
Yy =X1 X (Y = X1 X Xp) X1 = X1 X2
0

X2
Y =X\ X 0 0 Sﬂ
y=X1& Xo. Q 0
@

1
2) Onepaniys AM3bIOHKIHNHA, JIOTHYECKOE CI0KEHN %ﬁ “NJIN”, disjunction(x;, X;).
Ananutndeckas 3anuch (0003HaueHUE) Tabgufia MICTUHHOCTH:
1

y =X+ X X2 Yy=X11tX
y :le Xo . O 0 O
D0 1 1
1 0 1
1 1 1
| Ot OuHApHBIE OmEpaIuu TCS KOMMYTAaTUBHOCTH M aCCOIMATUBHOCTH — MOTYT OBITH
"0000111eHBI" ¥ HA IPOU3B JI0 apTyMEHTOB
X K D¢ L. Dk YEX+ X+ Xt .t Xy
[TocnenoBaTenbHO axHa (ckoOku He HykHbI). CoXpaHeHHE cMbICTA (U, U ... ; WU, WIH ... ).

| VMuoxeHue/crrde e ,,00001eHABIC Ha HECKOJIBKO OIepaHI0B, HE SBIISIOTCS OMHAPHOM OIepaliieH.

JL.b. JInoxymoBuu %



3) YauTapHas onepaiiis HHBepcuM, oTpunanue, onepamnus “HE”, IIOHOJIHGHQI’] ).

AHanmuTryeckas 3anmuch (0003HaUCHUE). Tabnuia ncTUHHOCT
y = X. X1 = X
Y= 0 °

1 \
| JIBOMHOE OTpPUIIAHKE X = X —3HAYEHHE ONEPAH]IA HE M@,

v' DTHUMOJIOTUS. TEPMUHOB U CHUMBOJIBLHD 003HaueHUN 3JIeMeHTapHbIX omepanuii AJl, MOTHBBI U
TpagWlMd KX NPUMEHEHMs B TeX WK uHBIX Pasaenax AMCKPETHOW MATEMATHKHM IIPEICTABIISAIOT

OTJICJIbHBIA UHTEPEC, OJIHAKO JJIS IPU HUsI K BOIIpocaM HU(POBON CXEMOTEXHUKH HE Ba)KHBI.

I TIpu uznoxxeHuu ocHOB AJI B KOHTE (bpoBOIl AIESKTPOHUKH B Pa3HOM JIMTEpAType BCTPEUaCTCs
IIPUMEHEHUE PA3HBIX CUCTEM TEPMU O3HAYECHUU.

Jlanee, eciuy 3TO HE OTOBO , OyJIeM HCMOJIb30BaTh.

* IUTsI [JOTMYecKORg] cllprkeHns — cuMBOa "+,
* IS [JIOrEUCEKOro]| yMHOKEHUS — CUMBOJI "'+" (4acTO OMyCcKaloT, Kak U B "00BIYHOM" anreodpe);

e 151 THBRpCcHEAOTpHUIIaHs) — 0003HAUCHHE X .
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\’\

2.2. Jlornueckue PyHKIIUA
O00011IeHEM COOTHOIICHU 3HAYEHUN JTOTUYECKUX MEPEMEHHBIX SIBIIS QHCCKI/IG GyHKIIH.

v Jlornueckoii ¢ynkmuein Yy =f(Xy, Xo, ... X,) HazpBawT @y u TUYECKUX apTyMEHTOB
X1, X2, ... Xn, IPUHHMAIONIYIO TOJLKO nBa 3HadeHus ymbo (“0” ) U II0Apa3yMEBaOIIY IO
NPAaBWJIO OJTHO3HAYHOTO COOTBETCTBUS 3HAUYCHHSI (DYHKITUH 3HA SIM a ryMeHTOB.

I B crapoit nuteparype JI® nHOTIa HA3BIBAIOT WJIU «II€pPeK

I VnopsimoueHHy1o cucteMy apryMeHToB JI® nHoOrAa Ha3kB JIeBBIM BEKTOPOM".

| PaccMOTpeHHBIE BBIIIE dJIEMEHTapHBIC JIOTHYECKHUE Qfie BJISIFOTCS TMTPOCTEUIITUMH JIOTHIECKUMU
(YHKIIUSIMH.

Jlnst GyHKIMU JBYX TMEPEMEHHBIX, B OOIEM Cilyyae MOTYT HE BBIMIOJIHSATHCS YIOMSHYTBHIEC BBIIIE
aKCHMOMBI, KOTOPBIM MOTYUHSIIOTCS dJIeMEHTapHBIC HBIC OTIEpaIlUHU.

Kak u B "00b14HOI" anredOpe TUIOBOW/BHIOOpP 0003HAUYCHUN X; JJIsl ONEPAHIOB U aAPryMEHTOB U
ob6o3HadueHus y (Wik yy) I 3HaueHUH CDyHREUI ycimoBeH, M.0. MpUMEHEHbl 0003HAYCHUS Pa3HBIMU
oykBamu (X, Y, Z, ...)4 T.J1. U T.II.

v Jlng N JOrHYecKux IepeMeH VIIECTBYET KoOHeuHoe uucio N BO3MOXHBIX Pa3IMYHbIX

KOMOWHAITMN 3HAYEHUH ITHUX I x (N= 2.
KoHkpeTHas KoMOMHAIHS apryMeHToB (OyJieBa BEKTOpa) Ha3bIBACTCS HAOOPOM. Y (yHKIUH
oT N aprymMenToB ecTh N 52" pPOB apTyMEHTOB.

v’ Jlug TOro, 4rgQ

GyHKIAU IS
(3amoHEHUEC)

oopa aprymeHToB. IIpsiMas MHTepHnpeTalus TaKoro JACHCTBUS — 3aJlaHue

OB OTTpeNTeNTUTh (3a7aTh) JIOTHYECKYI0 (DYHKIIMIO JOCTATOYHO YKa3aTh 3HAUCHHE
U
I MICTUHHOCTH (DYHKIIMH.

JL.b. JInoxymoBuu



Ne X X X1 y = f(Xq, X, ®
0 y(0,0,.(
1 y(1,0,...0)

o

N 1 1 1

9,..1)
| TIopsioK CclieIOBAaHHUS apryMEHTOB (CTOIOLBI) U HOPSI0K )6& POKH) HE IIPHUHIUIIHAICH.

v' Ecmu 3nauenue JI® ykazaHo it BceX HAOOPQE —NeE“HA3BLIBAIOT "MeTEPMHUHHPOBAHHON" HIIH
"IOJIHOCTHIO ONPeEAeJICHHOM .

Ecnau nna HekoTopbix HaOOpoB 3HaueHue JIOWHe 331aH0, TO €€ Ha3bIBaeT "'HeN0ONMpPedeIeHHOM
"JaCTUYHO ONpeNeSIeHHOM WY ' He J1eTEePMUHHUPOBAHHOM .
Ctporo roBopsi, HEIOOMNPEACICHHAS H@&)ﬂBnﬂeTCﬂ GyHKIMEN W TpeOyeT MOooMNpeaesieHus

(yka3aHWM 3HAYCHUH JJI1 BCEX HAOOp Takn® JID cBs3aHbI 3a7a9amMu, T/€ I HEKOTOPHIX HAOOPOB
3HaueHUe (QYHKIMKA HE BakHO (Ham €CIM Takue HaO0Ophl HE JOJDKHBI BOCIPOU3BOIUTCS,
BO3HHKATB).

CUTYallul MOXKHO aTh pa3Hble (QYHKIMM, OTJIWYAIOLIUECS 3HAYCHUAMU B HaOopax, TJeC
ncxonHo JI® u 0’KHO BBIOpaTh UTOTOBYIO JIETEPMUHUPOBAHHYIO (DYHKIIUIO UCXOJS U3 TEX
WJIA UHBIX KD )3} TUMAJIbBHOCTH.
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v Yucmo pasnuyHbIX (QYHKIHMA OT N MEPEMEHHBIX 0ZPAHUYEHO QHCHO@O BO3MOKHBIX

HETTOBTOPSIOMINXCS CTOJIONOB 3HaUeHUH (yHKuu B TH).

e Hanpumep, musa y =f(X): n= 1, N = 2 — BO3MOXHBI YeThIpe pa3Hble (HYHKITUH.

X Y1 Yo Y3 Ya
0 0 1 “9 ’ 1
1 1 0 1
AHanuTHYecKas 3aluch. | Y =X X y=0 y=1
o Jlma y =1(Xq, X): N= 2, N =4 — BO3MOKHBI N =Z§@ym€unﬁ.
Xo X1| Y1 Y2 Y3 Ya Ys Y6 Y7 Ys Yo Y10 Y11
0 0] O 1 0 1 0 1 =0 1 0 1 1
0 1 0 1 1 0 ]'} 1 0 0 1 1
1 0 0 1 0 1 1 0 1 0 0 1 0
1 1 0 1 1 0 0 1 0 1 0 1
y=0| y=1 |y=x |y= , Y= [ Xt X | X +x, | XX | X, | X+ X
WIM \ymp-pe| WU | U-HE

6 mt.: koHCcTaHTHI O B4, MOBROpEeHHE X; JTMOO0 Xp (JINOO MHBEPTUPOBAHHOTO apTyMEHTA);
6 miT.: cinokeHue 100 ymBoxkenue (6o ¢ naBepcueii); 1 (tm6o O) mpu paBHO3HAYHOCTH;

4 mr.: 1 (n60g0) Mesbko npu X;=0u X, =1; 1 (mbo 0) Tonpko mpu X;=1 1 X, =0;
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I JI® moxeT hopManbHO MOAPa3yMeBaTh apryMEHThI, OT KOTOPBIX OHA B JICUCTBUTE (HAH HE 3aBUCHT.

* Eciin JI® 3aBUCUT OT BCEX apryMEHTOB €€ Ha3bIBAIOT HEBBIPOKIAEHH JI® HEe 3aBUCUT OT
apryMeHTa(ToB), €€ Ha3bIBAlOT "'BBIPOKAEHHOM ' (IT0 JaHHOMY apryMeHTY(Tam))

i, ..?xn) :

e ApryMeHT X; Ha3pIBaeTcs " (PUKTHUBHBIM ', eciu JID OT HEro He 3aBUCUT

f(X11 X2u .y X1, O’Xi+11 ;Xn) :f(X].; X2+

pPEeMEHHBIM. DTO T.H. (YHKLUHH-
J€CTBEHHO paBHbIe KOHCTaHTaMm 0"

e IlpeaenbHblid ciyyaidh — (QYHKIMU, BBIPOXKICHHBIE I
KOHCTaHTBI HE3aBUCAIINE OT apryMEHTOB (IIceBAO(YH
6o "1":

f(X1, Xo..., Xn) = 0 —dysK1IMA-KOHCTaHTa "0",

2eeny Xn) = 1 —pyHKIIMA-KOHCTaHTa "1".

v Oymkumsa f(xg, ..., X,) momxydaem ofjose mabopa ¢ynkmmii f;, .... fx mocpemcTBOM
TIOCJICIOBATCIIBHOCTH  ITOJCTAHOBKH c0003HAYCHUS apryMCHTOB) Ha3bIBACTCS CyMepPHo3UIHEi
dynkmuii fy, ... f.

| dyuknuyu fy, ... f MoryT umert HHOE YHCJIO0 apIyMEHTOB MEHBIIIEE, ueM N.

| Ecnu cymepnio3uniuen 3ajigH crembl JI® {f;, .... fi} Moker OBITH MpeacTaBICHa TPOU3BOJILHAS

JI®, to cuctema {fy, ....fig oOpasyeT "pyHknuonaapHo moaHblii 6a3uc” ("PpyHKUMOHAIBLHBIN 0a3uc"
wiu "oasuc AJI").
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MOHOTOHHBIE, TnHeHHbIe JID, nzyyarorcs JID, coxpanstonue "0" u "1" u T.

Teopetnuecku  00OCHOBaHBI  BO3MOXHOCTH  IPEJICTaBICHUS On3 JI®  yepes
CYNEPIIO3UINI0 KOHEYHOTO 4Kciia 3ajaHHbx JID (PpyHKIMOHAIBHEIN, 0a3uc),|pasznoxkenue JID B Buze
3aIaHHBIX BUJIOB (DYHKIIMOHAJIBHBIX CTPYKTYP H T.J.

[ITvpoko pa3BUTHI BOMPOCHI aHATUTUYECKOTO onucanus JIO,L0 bl I:Q:H_IGHI/IH CHUCTEM YPAaBHEHUU
JUTSL TOTUYECKUX TIEPEMEHHBIX U T.J. U T.II.

v' B AJI mupoko pa3But aHanu3 BunoB JI® u ux cpoiicTB. PaccMaTpuBa @BOI\/’ICTBCHHHG,
HOWU

st u3ydyeHUs: OCHOB UUPPOBOH CXEMOTEXH <@1 HO JOCTATOYHO PACCMOTPETH U
HCIO0JIb30BATh TOJBKO HEKOTOPbIE Pe3ybTAThl ordyaHanuza, 0e3 JeTaJbHOI0 PACCMOTPEHUS
oO111ell TeOpuHr U OOIIIUX €€ UTOTOB.

JL.b. JInoxymoBuu



[Tpumeps! JI® (u TH) ¢ HarIssaHbIM cMbICTIOM. MasKOpUTAPHBI N(}

X3 | X | X X4 X2 (X
0 0 0 O 0 O 0 O
0 0 1 0 0 0 (40 1 0
0 1 0 0 0 0l ) O 0
0 1 1 1 0 0 1 1 1
1 0 0 0 04 % Yo 0 0
1 0 1 1 0 1 0 1 1
1 1 0 1 0N ™1 1 0 0
1 1 1 1 1 1 1 1
 Tpu aprymenra (max. JI® “nmBa u3 Tpex”), 1 0 0 0 0
HaOopoB. IIpunumaer 3Hauenune 1 (Bo3Bpamder 1), 1 0 0 1 1
KOT/a [Ba WJIM TPH apryMeHTa pPaBbIN 1"®) 1 0 1 0 0
[Tpuaun “OonpmMHCTBA equHUIl". | @ngcoBan¥ie; 1 0 1 1 1
perieHue 1Mo wHGOpPMaIUH, MepeaaH TpeM 1 1 0 0 0
HE3aBHCHMBIM KaHaJIaM U T.II. % 1 1 0 1 1
I Cummempuurnocms Beex apry B 1 1 1 0 1
1 1 1 1 1

* YeTblpe aprymMeHra. |
4yyciaa €IUHUIl Ha BXOQUax
(CHMMETpPHUYHEI),

JL.b. JInoxymoBuu %
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X1 —HET.



2.3. Jloruueckue BbIpa:keHUust U GopmyJibl \

I/ICHOJ'IBSY}I BBCIACHHBIC 0003HaUeHUS] I JIOTUYCCKHUX onepaunﬁ MOXHO €O BJIITH BBIPAKCHUA U
3allUChIBATh (bOpMy.TII)I, OIIUMCBIBAKOIINC ITOCIICAOBATCIILHOC IIPHUMCHCHU JIO x Joruyeckum
IMNCPEMCHHBIM HCIIOCPCACTBCHHO BXOIAJAIIUMM B BbIPAKCHUC (J'II/I6 CBC%HO, €CJIn orncpaHaamMmn B

BBIp@KEHUU ABIISIOTCS JID).
v’ TlpaBuna nus ymnosscenuit u cnoxcenuii 8 JIB (! kak ug o@prapii anredpe):
1507

e IlocnedoseamenvHocmo IMPUMCHCHMUS 6I/IHapHBIX YKa3ovleaemcsn CKOOKamu

(KOMMYTaTHBHOCTb 1 aCCOIMaTUBHOCTHh — B TTOCJICIOBATE ax "+" 6o "-" CKOOKM HE HYKHBI).

e IIpunamo, 4YTO TIpA COYETAHUAX MOCIEIOB v YMHOXXEHUU W CIOXEHUW CHauana
BBITIOJIHSICTCSL YMHOMCEHUE, ROMOM cl0xcenue (CKROKU HbI MCHBIIIC, 3HaK "*" OITyCKaloT).

e { yMHOXXCHHE paHbIIe CIOXKEeHUS}+H{ TUCTPUOYTH Th} — "OOBIYHBIC" TIpaBWJIa BBIHECCHHUS 3a

CKOOKH, BHECEHUSI B CKOOKH, PACKPBITUS CKOQOK.

03

v' Hueepcusa yxazaHHas BEpXHEH 4epTQii MPHUMEHAETCS K PE3YIIBTATy BBIPAKCHHMS II0]] YEPTOH.

v' Pasmple JIB MOryT maTh OJMHAKOBBIM pe3y/IbTaT I BCEX HAOOPOB IMEPEMEHHBIX IPAMO HIIN
KOCBEHHO BXO/ISIIIUX B BBIPAXKE OM CJIydae MCITOB3YIOT MOHATHE paBHOCHIBHOCTH ('=") min
9KBHUBaJICHTHOCTH ('«<>") BbIpa

v' YacTo HOHATHE JIOT

OPMYIJIBI U JIOTHYCCKOI'O BBIPAKCHHSA HCIIOJIb3YHOT KaK CHMHOHHMBI.

JL.b. JInoxymoBuu



v Jlornueckue BBIpaXEHHS U (POPMYIIBI UCIIOIB3YIOT \

o Jlisa onmcanus (B aHAIUTHYSCKOM (hopMe) 3aKOHOMEPHOCTEH CBS3CH JIoT €PEMEHHBIX.

e Jlns 3amanrOro JIB MOXKHO HalTH ero pe3yibTar Uil JIFo0oro Habopa BXOISMNX B HEro (MPsSMO WIIH
KOCBEHHO) niepeMeHHbIX. [ToaTomy JIB siBnsieTcst popmoii onpenesenfis (3anucu) JID.

| Beimie npocThie BbipakeHHUsI U (GOPMYIIbl C 3JIEMEHTapHBIMU KETI0IL30BAUCH B YKa3aHHBIX
EJISIX.

v' KioueBble COOTHOMIEH
Wcnonb3yroTcs s npeodpazoBanus JIB (momydeHus 3 :ﬁl HBIX/paBHOCWIIBHBIX BBIPAKCHUH).

MOXKHO J10Ka3bIBaTh IMOCIEAYIOIUE MPUBEICHH
JIOKA3bIBATh COOTHOLICHUS MIPSIMOM MOACTAHOBKOM (BCEX

OTHOIICHUS, WCIOJB3YS NPEAbIAYIINE WIIH
OpOB aApPTyMEHTOB.

* 3aKOHBI 'KOHCTAHTHI | X+ 0 =X X X
x+1=1 xR0 =0
X+X= X% X[X=Xx — U3 aKC. UJIEMIIOTCHTHOCTHU
* 3aKOH MIPOTUBOPECYbS X+ X % X-X=0
* JIBOMTHOE OTpULIAHUE ; =X
« [IepeMecTUTENBHBII 32 X, =X X XX =XI0X — U3 aKC. KOMMYTAaTHBHOCTH
e 3aKOH MOIJIOLIEH +x 0% =% %X+%)=%  —us. akc. normomenus
* 3aKOH CKJIEH X X, +% 3 =X; (X1+X2)|:([Xl+g)le
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e CoueTaTelIbHBIN 3aKOH (X_I_ + Xz) X=Xt ()(2 + Xs) ; (XlXZ)XS = X:L(sze,) N@counaTHBHOCTH
e PacnipesienurenbHblil 3ak0H X XX = (%)% +%); %06 +%)=% %

e [Ipasuio Ioperkoro X % 3 =X + X, X_LEQXI-FXZ):&
"

* [IpaBuiio ne Moprauna
X +% =% B %
v' PaBHOCHIIBHOCTh BBIpaKEHUM coxpamem@mmmnﬁ B HHUX AapryMEHT 3aMCHUTh

OANHAKOBBLIM JIOTHYCCKHUM BBLIPAKCHUCM.

TUCTPUOYTUBHOCTHU

esfiiHoe o0oOIIeHne (QOpMaTbHBIX COOTHOLICHUH Ha
M3BOABHYIO (DOPMY YacTH COOTHOIIICHHUS.

I Jlns psima COOTHOIIEHUM A5TO TMOSCH
IIPOU3BOJIBHOE YHUCIIO apTYMEHTOB UJI

Hampumep,  00oOmeHHBIE  3aK koncrantel  {JIB}+1 =1, {JIB}-0=0, o00006micHue
IEPEMECTUTEIHLHOIO 3aKOHA U 1&

0O606wennoe npasuno oe

AR =X OGO, X OO Dk, =X+ X 44X,




2.4. IIpeacraBiieHue JOrn4eCKUX PyHKIMMA JTOTUYECKH %\‘Qﬂal\m
a

JI® MoxHO 3a/1aTh TaOaMIIEH HCTUHHOCTH. [Ipon3BOIBLHOE JTOTHYECKOE BbI axoke 3agaet JIO ot
apryMEHTOB, BXOIAIIMX B BBIPAXKECHUE MNPAMO HWIM KOCBEHHO qepe3 HKIIMYU, BXOJIAIIHE B
BEIpakeHne). IIpm 3ToM 0COOBI HHTEpEeC — MpeACTaBICHHE (h§)pMYJ'IOI/I (cynepno3unueii
3JIEMEHTAPHBIX JIOTHYCCKHUX ONEpaIliii HaJl apryMEHTaMH).

v' 3anmannas (3anucaHsas) Jorumdeckas Gopmysia onpeaesieT NQrnaecKyo (yHKIIHIO.

| 1o 3amannoi popMyite MOKHO 3amoauuTs TU (pacue I JUIs KaXkK10ro Habopa).
o+ . X
=|x + +x, )+
y=(x ><3_) ) N T TR D

y=(0+0)f0+0)+0=1 g-/ 0 0 1

oo 1

. . 1 | 0 0

y:(O+O)EGO+1)+1:O 5 1 1 1

N 1 | 0| o0 1

=(0+1)fo+0)+ % 1 [ 0 | 1 1

1 | 1| 0 0

1 | 1 | 1 1

y=(0+1) +350

I HacTo MOxkHO oAy SKBUBAJICHTHBIE ()OPMYJIbI 3HAUUTEIBHO paziauyaroniyecs mno suay. T.o. JIO
MOXET OBITh TP a a CYIIECTBEHHO pa3bIMU 10 BUAY (hopMmyaamMu (HO SKBUBAJICHTHBIMU).

JL.b. JInoxymoBuu



v KuroueBble BOIIPOCH! 0 NpecTaBneHnn JID ornueckumu 1/1:
* MOXHO JIM NpeaAcTaBUTh JitoOyro JID joruueckoi Gopmysoi, T.e. CylleprnoBuiveil 3JeMEHTapHbBIX

JIOTHYECKUX OIepaluid Haja aprymeHTamu (T.e. 00pasyroT i 3jaeMeHTapHblgJIO (GyHKIIMOHAILHEBIN

0asuc)?
I OTBeT n3BectTeH: JA. '3
» Kak monyuuts hopmyiny ais JIO, ecnu 3agana THU?
 T.x. JI® MoxeT ObITh IpeJICTaBIICHA PAa3HBIMH (IKBHBAJIC OpMyJaMH, KaKOBBI M.0. KpUTEPUHU
ONTUMAIBLHBIX BAPUAHTOB M KAKOBBI METOJIbI HAXOXKICH bHBIX BapUAHTOB (hOPMYJI?
P

Jlns1 kpaTtkoro paccmorpenus "gopmynbHoro” ( a}wqecmro) npencrasiaenus JIO nenecoodpasHo
KpaTKO MPEACTABUTh HEKOTOPbIE 00BEKTHI U TEPMHUHBI AHATUTUYECKUX UccieoBaHuii AJl.

'3

dbopMyn sBISETCS OdJISMEHT Buaa X wiam X . Taxoi
JIEMEHT I-r0 aprymeHTa (KomMImoHeHTa OyjeBa BEKTOpa)
O OINMCBHIBACTCA C MOMOIIBIO JOIMOJHUTEILHON JIOTUYECKOH

v KiroueBbIM 00OBEKTOM JOTHYE

IIPOU3BOJIBHBIA (€CTh WHBEPCHS JIHO
Ha3bpIBAlOT 'TepM' . DopMalibH
IIEPEMEHHON O

o _ | % O =1
X, 0, =0.
I KonkpeTtHsbiil Bdpua Ma I-To apryMeHTa 3a/1aeTcs 3HAaUCHUEM JIOTIOJTHUTEIBHON TIEPEMEHHOM ;.

JL.b. JInoxymoBuu



A\

v' Jlornueckoe IMpOM3BEICHHUE/CIOKEHHE TEPMOB HA3BIBAIOT "KOHTEPM . M JJIEMEHTapHasl
KOHBIOHKIHA" / "3j1eMeHTapHas TU3bIOHKIU" Q

0 i Oy O; Oj
X X" LL.IDK X' X!
| KoHTepM BKJIFOYAET KOHKPETHYIO IEPEMEHHYIO TOJIBKO OJIUH P

I X DT,D_(k , X DTjD(k, ZD(J' D_(k, ... Koukperunlii Bapuanr

| MoxHo 3amath 27" pasHBIX BapHAaHTOB KOHTEPMOB

a Bajgaercs 3Ha4eHUAMU O, Oj, .. Ok.

MX ( KOHKPETHBIX NepeMeHHbIX (2

v’ dopmyina Buga X 62 LHEXT

(mpou3BeIcHUE TEPMOB BCEX apryMEHTOB) Ha3bBacTCs "MUHTEPM'.

O. O,
v' ®opmyna Buga : X
(T.e. cymMMa TEPMOB BCEX apr ) Ha3pIBaeTcs "MaKcTepM' .
I KoHkpeTHbIN BapuaHT MUH a/makcTepma 3amaercs Habopom 3HaueHwid {Oj} g Bcex 1. [l n

apTyMEHTOB MOXKHO &ZanaTbN2' pasHbIX (HEMOBTOPAIONIMXCS) BAPMAHTOB MHUHTEPMOB M CTOJIBKO K€
MaKCTepMOB (I10 6opoB {01, 0y, ..0n}).

JL.b. JInoxymoBuu



N

Ipumepwr (Munmepmol):

f(Xq, %) (X1, X2, X3) _%
Xl[é 012=1, 1. [ XXX 0,5=1,1,1. X 1,1,0.
X3  01,=1,0. |3, 0,,,=1,0 1. %0, 55=1,0,0.
X% 01,20,1. | X% 01,501, % 015=0,1,0
XID(Z 0,2=0,0. XDTZD(?» 01,2,3= 0, _D_(zD_% 01,23=0,0,0.
v' KoHKpeTHBIH mMunmepm oopawaemca ¢ 1 0711 00H020 HADOPA ap2ymeHmoe8, KOTOPbIN

'3

pa munmepm eozepauiaem 0.

paBeH 3HaUYeHUSAM {Oj} AaHHOrO MI/IHTepMa@: . D<n =1 st {Xq, Xo,... Xn} = { Oy, Op, ..On},
20

st arvbozo 0

IIpumep. MuUHTEPM Xﬂj—(zg% HHH$ X2=0, X3=1, Xlﬂ_(zﬂ(g, = 1. Ilpu cmeHe 3Ha4YeHMs OO0

IIepeMEHHOM OyaeT % X, X, :®

v' VkaszaHHOe CBOI/I HTEPMOB  OOyciaBiauBaeT mnpaBuiio GopmupoBanus  (HOpMyIIbl
HpOI/IBBOJ'IBHOI/I BUJIENCYMMbBL Munmepmog, obpamaronmxcss B 1 s HaOOpoB, sl KOTOPBIX

GyHKIUS o6pa111ae
15 D@ Xf L Dﬂf) oo e (O, .. ap) =1 (B, ... Br)=1: ...

JL.b. JInoxymoBuu



Ipumep (masxcopumapnas gyuxyus " 0sa uz mpex") QQ

BriOpats HaOOpHI,
rae f = 1.
|
3anucaTb MUHTEPMBI,
maromue 1 oI S Tux
HaOOpOB
|
3anucaTb CyMMY 3THX
MUHTEPMOB.

olFlololoT
9

R

RR R R OOOoX

=l ==

}HOHOHOHO.K

=

f()ﬁ,xz,xg,)zxg, [ 13 + X5 D g + %5 L D + % D .

Ui MUHTEPM B cymMMme OyJeT paBeH 1 u Bca cymma OyJier
epmbl cymMMbI paBHbI O, 1 Bcst cymma Oyet paBHa O.

Jlns mabopa, maromero f =1, coorBeTcaB
paBHa “1”. [/Ins Bcex apyrux Ha

I TIpeacrtaBnenue JI® opygyn UJIe CyMMbI MUHTEPMOB SIBISICTCS 00HO3HAYHBIM (C TOYHOCTBIO 10
NIEPECTAaHOBKH MOPSIKA MEHTSRMOB WIIH IIEPECTAHOBKH apT'YMEHTOB BHYTPH MHHTEPMOB).

JL.b. JInoxymoBuu %



A\

v' Tlpeacrasnenue JI® B BHIE CyMMBI MHHTEPMOB HA3bIBAIOT "COBEP A M3 bIOHKTUBHOM
HOpMAaJIbHOM (popMoOI" WK " IepBoOil HOPpMAaJILHOI dopmoit'. HCHOJ’IBB}’% Buatypy 'CAH®D".

I Yucno cimaraembrx C/IH® paBHO uncity HabopoB (uuciy crpok B TH), miis kogOpeix pyHKIMs paBHa 1.
I Bo3moskHocTh mpeactaBieHus: gopmyisbl JI® B Buge CJH KaquaeT, YTO dJleMeHmapHvie
Jlocuyeckue onepayuu 0opazyrom QYHKYUOHAIbHO NOJIHbLY OA3U

| Eciu B CJJH® MMHTEpPMOB 0OJIbIIE MOJOBHUHBLI OT B 3% ux uncna (t.e. > 21, to Goiee
KpPaTKOW MOXET OBITh (popMyJia B BUJE HMHBEPTUPOBAHHOM MUHTEpMOB (3T0 yxke He C/IHD).

muoro "0" man

Bri6pate Habops ¢ f = 0. X3 X2 Xq )
! 0 0 0 0
3anucaTbh MUHTEPMBI, 0 1 TN v > v
naroriue 1 I STUX 0 ((1{\0 ! 1 f (X“ % XS) X D 6 +36 1, [
Ha0OpOB 0 1 1 1
! 1 0 0 0
3anucaTbh CyMMY 3THX 1 0 1 1
MHUHTEPMOB U 1 1 0 1
IIPOMHBEPTHUPOBATE. 1 1 1 1

| ®opmyia mox nuBepdueit —CIH® ot nrBepruposannoii dyuxrmn X o o +X 060 = 1
| Jlna 3ammcu MporsBosHoii JID Bcerna mocraTouno 2T munmepmog (M M.0. JOTIOIHHUTEIHHO

WHBEPCHS).
JL.b. JInoxymoBuu



V' AHaJOrM4YHBIM 00pa3oM MOXKHO MCITOJIB30BaTh IPABUIIO (DOPMUPOBAHMS 1 POM3BOJIBHOU

JI® B Buae npouszeedenusn maxcmepmog, oopamaromuxcs B 0 111 HaOOPOR OTOpPBIX (DYHKIIUS
oopamaercs B 0. F»

f(>9,-->§1)=(><fl+--><5”)ﬁﬁ><fl D-Dﬁ“)ﬂ-, roe  f(ay, ... o) =0;f(By, ...

LIpumep (mascopumapnas hynxyusid 0snus mpex")

BriOpaTh HaOOPHI,

3anucaTh TPOU3BEACHUE
ATUX MAKCTEPMOB.

roe f = 0. X Xo X1 ,(y

| 0| O 0 0

3anucaTtb MaKCTEPMBI, 0 0 1 0
natomue O nmst aTux 0 1 0 0
HabOpOB 0 1 (\ ley 1

! 1 0 0 0

1 1 1

1 0 1

1 1

= X3+X2+X1)[6X3+X2+g)[ﬁx3+x_2+x1)[ﬁ;3+x2 +X1)-

Jliis Habopa, naromferonf =0, cooTBeTcTBYyIONMI MakcTepM B Tpou3BenacHUU OyneT paBeH O u Bce
MIPOU3BEACHUE eT o 0. [Ins Bcex Apyrux HaOOpPOB MaKCTEepMbl paBHBI 1, U BCEe MPOU3BEICHUE

OyJeT paBHO
JL.b. JInoxymoBuu



I TIpencranenue JI® dopMynoil B BUAE NPOU3BEIACHUS MAKCTEPMOB SIBAICT %OSWCZ'{HMM (c
TOYHOCTBIO JI0 TIEPECTAHOBKU TOPsiIKA MAKCTEPMOB WM IIEPECTAHOB PYMEHTOB BHYTpPH
MaKCTEPMOB).

[IpencraBnenue JI® B Buae NpOU3BEACHHUS MAKCTEPMOB HA3bIBAIOT “COBEPHICHHON KOHBIOHKTHUBHOM
HOPMAaJIbHOM (pOPMOI" W " BTOPOH HOPMAJIBLHOU (POPMOM". 3yi8T ab0pesuatypy "CKH®".

| Ecniu B CKH® makcrepMoB OOJIbIIE MOJOBUHBI OT BO % ux uncna (t.e. > 27, To Goiee
KpaTKOW MOXET OBITh (pOpMyJia B BUEC HHBEPTUPOBAHH porgBeieHnst MmakctepMoB (3To He CKHD).

muoro "0" mano

Bri6pate Habopsl ¢ f = 1.
3anncatb MMaKCTEPMBI,
naromue 1 qst aTux
Ha0bOpOB
3anucaTh TPOU3BEACHUE
TUX MMaKCTEPMOB U
IPOMHBEPTUPOBATb.

X

7

3
Ll

£ (X%, %) =0+ %+ )0 + 2%, +,)

)
HOHOHOAK
9

Rk olokr koo
O|lo|o|r O|F| o

‘I—‘HHI—‘OOOQ&S

| popmyna o MHB it —CJIH® ot nHBepTUPOBAHHOMN (PYHKIIUN (Xl X+ Xg)[ﬁxg X+ Xl) = f
| Jlns sammucu MpoMspodsHoii JI® Bcerma mocraTouHo 27 MakcTepMOB (M M.0. JOIOJHHUTEIIBHO
UHBEPCHS).

JL.b. JInoxymoBuu



