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Jexknus 1
Tonsmue cyukuuu anrzebpol 102uKu
DYHKIUIO N TEPEMEHHBIX f €, X,, .., X,  Ha3bIBAIOT (PYHKUUEI anze0pvl 102UKU

(DAJI), ecnu oHa, TakKe KaKk U €€ MEPEMEHHBIE MOXKET NPUHUMATh MOAbKO 08d
3navenusn: O u 1.
[lepemennbie GyHKIUUA anreOpbl JIOTHKH X, X,, ..., X, COIOCTAaBJSIOT CHUTHAjJaM Ha

BX0J1aX HEKOTOPOTO JUCKPETHOTO YCTPOMCTBA, a 3HaUeHUsI GyHKIUU Y = f €, X,, ..., X, _
- 3HAYEHUIO CHTHaja Ha €ro BbIxone. B

x e b1 JIOTHYECKUX BBIPAKEHMAX IIPUHATO CIIEBA
1 1

— OT 3HAaKa paBEHCTBA  3AIUCHIBATH
x,ep1 TTHCKpeTHOE ye |17 YenoBroe oGosHauenne (yHKuMM, a
T y — ClpaBa — AHAJIMTUYECKOE BBIPAKEHHE,
% P YCTPOMCTBO

n€ B OIUCHIBAIOILYO JIOTHYECKYIO
—
B3aUMOCBSI3b MEKLY BBIXO/THBIM

CUTHAJIOM JIUCKPETHOTO YCTPOMCTBA U
BXOJHBIMU II€peMeHHbIMU. [Ipumepamu
3QIUCH JIOTUYECKUX BBIPAKEHUM SBISIOTCS CIEAYIOMIME: Y =X, AX, VX;, 2= @AD AC 1

T.1.

Cnocobwl 3a0anus hyHKuul aieeodpvl 102UKU
CymectByer psan cnoco6oB 3amanus (omucanusi) DPAJI. Ha puc. 2 mpuBeneHsl
OCHOBHBIE U3 HUX.

o)
CoocoOs! 3amanus ©AJL
TabmuunbIA ‘/‘/ i AHanmuTH4ecK
I'papnueckuin Yucnoson
pad Koopaunatusl
Puc. 2

Taoauunblii cnoco0 3aganusa OAJI

[Ipu maoéauunom cnocooe 3ananus ®AJl, ona npencrapisercs TabaUIEH, B KOTOPOM
KaKaou COBOKYITHOCTHU 3HA4YCHUU TIEPEMEHHBIX Xy Xgy ooy X IIPUBEICHO

n
COOTBETCTBYIOIIICE CIUHCTBEHHOE 3HaueHUe (YHKIUU Y. COBOKYITHOCTh 3HAYCHUM
NIEPEMEHHBIX Ha3bIBACTCS Hadopom, a TaOJHIA TIPH YCIIOBUH, YTO 3HAUCHUS (YHKIHUH
omnpejeNeHbl IS BCEX BO3MOXKHBIX HAO0OPOB M3 N TMEPEMEHHBIX, HOCHUT Ha3BaHHE
Tabauua ucmunnocmu.
[TockoabKy Kaxaast U3 BXOAHBIX IEPEMEHHBIX MOXKET MPUHUMATh TOJIBKO J1BA 3HAYCHHMSI
— 0 u 1, TO MaKCUMaJTBHOE KOJIMYECTBO YHHKAJIBHBIX HAOOPOB BXOJHBIX NIEPEMEHHBIX,
a, CIIEJOBAaTEIbHO, W KOJMYECTBO CTPOK B TaOJWIle HCTHHHOCTH, MOXET OBIThH
ompenesneHo o ¢hopmyre BUaa:
N=2",(1)

IJic 2 — OCHOBAaHWE CUCTEMBI CUHCIICHHS (BCE NMEPEMEHHBIE MOTYT MPUHUMATD TOJIBKO

OJTHO M3 JIBYX BO3MOXXKHBIX 3HAUCHUH );

N — KOJIMYECTBO MEPEMEHHBIX, BXoasamx B DAJL.



Tax, nanpumep, aus OAJI Tpéx nepeMeHHBIX Y = f €, X,, X, , TAOIMIA HCTHHHOCTH, HE
cuMTas CTPOKM 3arojioBka, JOJDKHA cojepxath 2°=8 ctpok, g DAJl mnsatu
IepeMEHHBIX Yy = f €, X,, X3, X,, X, — 2° =32 U T.1I.

Tabnuia ucTHHHOCTH (QYHKIHMH Y TPEX TEPEMEHHBIX MOXKET UMETh, HAPUMeEp, TaKOH
BHI:

Ta6auma 1
Han((_;pa % & & Y
0 0 0 0 0
1 0 0 1 0
2 0 1 0 0
3 0 1 1 1
4 1 0 0 1
5 1 0 1 1
6 1 1 0 |[ 1 |
7 1 1 1 1

Tak kak Ha KaxJa0oM HaOOpe 3HAYEHUW BXOJHBIX MEPEMEHHBIX (YHKIHUS MOXKET
IIPUHAMATh OJHO U3 JIBYX BO3MOJKHBIX 3HAYEHUM, TO, CIENOBATENBHO, ITIPU N BXOJHBIX

IICPEMEHHBIX BO3MOXHBI R =2" = 27 paznuunbix ®AJI. MHBIMH cioBaMH JJIs h
MIEPEMEHHBIX MOXKHO TIOCTPOUTHh R pa3IMUHBIX TAOJIWIl UCTUHHOCTU. Hampumep, npu
OJIHOM TIepeMeHHOM (n =1) BO3MOXKHO 33/1aTh YyeThipe paznudyHbix DAJI (cMm. Tadm.), mis
n=2-—16, s n=3 — 256 u T.11.

Y1 Y, Y3 Y,
X, O0o3HaueHue

0 X, X, 1
0 0 0 1 1
1 0 1 0 1

Tabnuila WMCTUHHOCTH SIBJISIETCS. KOHEYHBIM PE3YJIhTATOM aOCTPAKTHOTO CHHTE3a
JHUCKPETHOTO YCTPOMCTBA M CIYKUT HMCXOJHBIM JOKYMEHTOM [JI1 PA3JIMYHOTO POAa
npeodpazoBanuii ®AJI Ha mocneayOMUX dTanax CHHTEe3a.
I'padpuueckuii cnocob zadanus PAJI

[Ipu epaguueckom cnocode xaxnomy Habopy 3HaueHuil TmiepeMeHHbIX OAJI
COOTBETCTBYET OMPEAEICHHAs TOYKAa N-MEPHOro NMpocTpancTBa. KoopauHaram BepIivH
N-MEpPHOIr0 Ky0a COOTBETCTBYIOT HaOOPhI 3HAUCHUH MEPEMEHHBIX, a UX 0003HAYCHUSIM
— TMpUNKUCAHBl 3HA4YeHUs (QyHKIUMM Ha d3TuX Habopax. [lockoybKy Kaxkmas u3
nepemeHHbIX DAJI MokeT mpuHUMATh TOJIbKO JaBa 3HaueHws: 0 u 1, To kaxmoe pedpo,
COCAUHSIONIEE JBE COCEJIHHE BEpIIMHBI, HAOOPHl KOTOPHIX OTJIMYAIOTCA OJIHOU




NEPEMEHHOM, HWMEeT €AUMHUYHYI JUIMHY. I[lo3TOMy n-mepHbIi KyO Ha3bIBaroT
€AUHUYHBIM.

KonuyectBo BepumimH n-mepHOro ky0a paBHO KOJMYECTBY CTpPOK B TalmuIe
VMCTUHHOCTH, & KOJMYECTBO KOOPAMHATHBIX OCEH PABHO KOJIMYECTBY N TEPEMEHHBIX.
[Ipu xommuecTBe mnepeMeHHBIX Oonee 3-x rpaduueckoe mpeacraBieHue DAJI
3aTPYIHUTEIBHO.

Enunnuneiit 3-X mMepHbIi KyO, cooTBeTcTBYIOmMi DAJI, 3amanHON paHee Tabauien
ucTUHHOCTH (Tabn. 1), mpuBeneH Ha puc. 3. s mpuMepa BepmmHa KyOa Ha puc. 3 #
siaeiika Tabn. 1, comep>XKuMoe KOTOPBIX OMKMCHIBACT OJUH U TOT YK€ HAOOP MepeMEHHBIX
(Ne6), BeIIETIEHBI MYHKTUPOM. AHAJOTHYHBIM 00Pa30M MOKHO COMTOCTABUTH BEPIITUHAM
Ky0a OCTaJIbHBIC SIMCUKU TaOIUITEI HCTHHHOCTH.

DO

//(O’ 1, 0) ///(0;:11 1)

a

% Puc. 3. Tlpumep rpaduueckoro
npenacraBiaeHuss GAJI

Koopounammnuwiii cnoco6 3adanus @AJ
[Ipu koopounamnom cnocove ®AJl 3aaa10T B BUJE KOOPJUHATHOW KAPThI COCTOSIHUIA,
Ha3bpIBaeMol kapToil Kapno. Kapra Kapno npencraBiser co6oi mpsMOYTOJIbLHYIO WU
KBaJIpaTHYIO TaOJUITy, pa3/eJICHHYI0 TOPU30HTAIILHBIMU M BEPTUKAIBHBIMU JIMHUSIMHU
Ha kieTku. OOImee KOJIWYECTBO KIETOK B KapTe KapHO COOTBETCTBYET KOJIWYECTBY
HabopoB DAJI, cinegoBaTelbHO, OHO MOXET OBITH BbIUKCICHO 1O dopmyrne (1).
Crnegyer OTMETHTh, YTO OOIEe KOJWYECTBO KIETOK KapThl KapHO coBmamaer c
KOJIMYECTBOM BEPIINH N-MEPHOTO Ky0a, U KOJIMYECTBOM SUYCCK B CTOJIOIE Yy TaOIHIIBI
uctuHHOoCcTH. [lpu moctpoenun kaptel Kapuo mna ®DAJI, comepxamieit He Oonee
YEeTBIPEX TIEPEMEHHBIX, BCE TIEPEMEHHBIC pa30MBarOTCs Ha ABe Tpynmbl. OIHA W3 TPYIIIT
MIEPEMEHHBIX OTNpPENesieT BEIOOP CTpoku B Kapte KapHo, a apyras — BeIOOp cToOIIa.
Ha mepeceduennn cTpoku W CTOJOIA HAXOAWTCS KJIETKA, B KOTOPYIO 3alMCBHIBACTCS
3HaueHWe (YHKIMH TIPU COOTBETCTBYIONIEM HaOope mnepeMeHHbIX. [lepeMeHHbIe
pa30MBAIOTCS HA TPYNIBI TaKUM 00pa3oM, YTOOBI B COCEIHHX KJIETKaX HaOOpbI




pas3nuyalIich TOJIbKO 3HAYEHHEM OJHOU mepeMeHHoW. B kauecTBe mpumepa Ha puc. 4
npeacTaBieHa kapta Kapuo mias ®DAJI, 3amanHoit B Tabn. 1. B Hel sdeiika,
COOTBETCTBYIOIIAss Habopy mepeMeHHBIX Ne 6 w3 Tabn. 1, BbIJeNEeHAa ITYHKTHPOM.
Coliep’XMMO€ OCTAIBHBIX SYEEK TAKXKE€ OJIHO3HAYHO COOTBETCTBYET COJIEPKUMOMY
syeek croyomna "y" u3 tabi. 1.

— O0o3HayeHus:
% X x > € =1
1] 1} 0y 0y _ oz
X — € =0_
X, —1> 1 1 1 0 B ckoOkax BHyTpHu
L p| (6) (7 3) ) AYCCK YKAa3aHbI HOMCpa
COOTBETCTBYIOIIHAX
> Ha0OPOB U3 TAOIUIIBI
X, |0 1 1 0 0 UCTUHHOCTH (Tadu1. 1)
@ (5) @ 0)
jo 14 14 ot_
X_l Xy X
Puc. 4
X, X,
0 OV OV 1" lJV
y y y Y | 0]
_ © | @ | @] ® ‘JX“
oy [y [y [y &
Sl e a3y XX
sy Y Y|y |1 o] Y
X B) | (M | (5 | (11) 0 — o[y y
1Y y y y v X, =¥
" @ | 6 | (14 | (10 ﬁx4 . L
I —

7'y y y
o oLt of *laloe
X2

X %2
a) 0)

Puc. 5 Kaptet Kapno s 4-X 1 2-X nepeMeHHbIX

OO6mmii Bug kaptel KapHo ®AJI yeThIpéx u IByX NEpEeMEHHBIX PEACTABIICH HA puUC. S.
Y xapr KapHO AByX M 4YETBIPEX INEPEMEHHBIX BCETJa YHUCIO CTPOK PABHO YHUCITY
cTOJIONOB, y KapT KapHo TpEX mepeMeHHBIX YMCIO CTPOK OTJIMYAETCS B JBa pasza OT
yucia cronbuoB. Mcnons3oBanue kapT KapHO BBI3BIBAET ONpPEICICHHBIE CIOXKHOCTH,
€CJIM KOJIMYECTBO MIEPEMEHHBIX MPEBBIIIAET YETHIPE.

Koopaunatueiii cnoco6 3amanuss DAJl ucnonb3yercs, KaK IpaBujlo, s
MHUHHMMU3ALUU €€ aHATUTHYECKOTO BBIPAKEHUS.

Yucnosou cnocob 3adanus PAJI




[Ipu uucnosom cnocode 3amanus DAJl kaxaoMy JecITUYHOMY HOMEpPy Habopa
3HQYCHUN [IEPEMEHHBIX CTaBAT B COOTBETCTBUE UYHCIO B JBOUYHOU CHCTEME
yucuucieHus. s 3Toro NepeMeHHbIM X, X, 4, ..., X; IIPUIIACHIBAIOT COOTBETCTBEHHO BEca
2", 2"2,..,2°. TlpuHATO BEeca W HWHJACKCHl IMEPEMCHHBIM IPHUCBAUBATh B TOPSIKE
BO3pAacTaHus MOKa3aTess CTENEH! ciipaBa HajeBo. Hanpumep,

2°=8 22 =4 2t =2 20 =1

X, X, X, X,

Torna QyHKIMIO MOXHO 3a/1aTh MPOCTHIM MEPEUUCICHUEM JIECATUYHBIX HOMEPOB TEX
HA0OpPOB 3HAYCHHUI IMEPEMEHHBIX, HAa KOTOPBIX OHAa MpUHUMAeT 3HaueHue «1». [lpu
ATOM HOMEpa HaOOpPOB HAXOJATCS IMyTEM CYMMHUPOBAHHUS MPOU3BEICHUN 3HAUCHUU
MEPEMEHHBIX Ha UX Bec 1o hopmyIie:
szn:xi-2"1=x1-2°+x2-21+..... (6)
i=1
r7€ i — UHJEKC IIEPEMEHHOM.
Hampumep, ®AJI, 3aganHas panee Ttabmuieit 1, B 4ucioBoil (opme MOXKET OBbITh
3aMMcaHa CleAyIoIHUM 00pa3oMm:
y=345673, - (7)
[MIpu 3amucu DAJI B uucnoBoit ¢opMe MNPUHATHI cieaytonme o0o3HaueHus. B
(bUrypHBIX CKOOKax mMepeuyuciaeHbl HoMepa HabopoB, npu KoTopsix DAJI mpuHMMaeT
eAuHUYHOEe 3HaueHue (y=1), pa3naeia€HHble MeXAy CO0O0M 3amsaThiMU. 3a CKOOKOH
nepeuncieHbl Bxogsamme B DPAJI mepemenHbie. CylIeCTBEHHOE 3HAYECHHE HMEET
KOJIMYECTBO TIEPEUMCIICHHBIX BHE CKOOOK TEPEMEHHBIX, a TaKXke MOPSI0K HX
NepeYUCIICHUS.
Hamnpumep, eciiu BHe ckOOOK MEPEYUCIICHBI TP MIEPEMEHHBIX B TIOPSJIKE, IPUBEIEHHOM
B (7), TO 9TO O3HAYAET, YTO yKA3aHHBIN B CKOOKaxX MecaTuyHbIi HaOop Ne 3, momygaercs
tak. [TepeMenHbie uMerOT Beca: x,—2°, Xx,—2', x,—2°. U3 dopmyisl (6) ciexyer, 4To
PaBEHCTBO UMEeT MECTO TOJBKO B OJTHOM ciyJae:
3=X,-2°+X,-2+%,-2°=0-2°+1.2' +1-2°, T.e. TpPU  CICOYIOMMUX  3HAYCHUSIX
IIEPEMEHHBIX: X; =0, X, =X =1, U T.1.
Ecmu xe uncnoBas opma DAJI umeer Bua: y= 34,5,6,7 ;XM, TO TIEPEMEHHBIE B

COOTBETCTBHHU CO CBOMM MHJICKCOM UMEIOT Te ke Beca: x,—2°, x,—2', x,—2%. [loaTomy,
paBeHCTBO B ¢opmysie (6) OyaeT uMeTh MECTO MPH TEX K€ 3HAYCHUSX MEPEMEHHBIX:
X =X, =1, X;=0.

Ananoruuno, ecmn ®AJI 3amucana B popme y= 34,56,7 5, ., TO 3TO O3HAYAET,
YTO BO BCE HAOOPHI BXOAMUT YETHIPE IEPEMEHHBIX, NMPUUYEM Beca paclpe/esICHbI
crenyrommm odpasom:  x,—2°, x,—2', x,—2°, x,—2°. Torma ®AJl npuHHMAacT
€IMHNYHOE 3HaueHue (y=1) Ha Habope ¢ HOMEpPOM 3, KOTOpPBIH IOJy4yaeTcss IpU
CIEIYIOIINX 3HAYEHHUSIX MEPEMEHHBIX: X, =X, =0, X,=x=1. ®AJl Ha Habope c
HOMEpOM 7, KOTOpBIM moiydaercs mpu X, =0, X=X, =X =1, TakKke HCTUHHA, T.C.
IIPUHUMAET 3HAYCHHE, PABHOE JIOTUYECKOU «1».



UucnoBoit crnoco6 3amucu DAJI ucmonmp3yercs B TeX Ke IENAX, 4yTO W Tabmuia
HUCTUHHOCTH, HO 00JIee KOMIIAKTEH U y100€H NP UCIIOIb30BaHUH.

Ananumuyueckui cnoco6 3adanusi PAJl
[Ipu ananumuueckom cnocove ®AJl 3ama0T B BHUIE alreOpanyecKoOro BBIPAKEHUS
(popMyibl), TIOKA3BIBAIOIIETO KAKWE€ W B KAKOW TOCIEAOBATEIBHOCTH JOJDKHBI
BBITIOTHATHCS JIOTUYECKHUE OTEpallii HaJl apryMeHTaMu (IepeMEHHBIMU U JIBOUYHBIMU
koHcTaHTaMu). OCHOBHBIC JIOTHYECKHE (YHKIIMH, HWCIOJIB3yEMbIE TIPU 3aITUCH
JIOTUYECKUX BhIPAXKEHUH MIPUBENICHBI B TA0II. 5.
Bwmecte ¢ TeM, cpeau paznuuHbiX GopMm aHanuTudeckou 3amucu DAJI, cymiecTByroT
HEKOTOpbIE HUCXOJHBbIE (OPMBI, OCHOBHBIM HA3HAYEHUEM KOTOPBIX  SBIISIETCS
nepeonauanvHoe ananumuueckoe onucanue DOAJl. Otu  Qopmbl HazbBIBAIOTCA
HOpMAbHBIMU W COCTABJISIIOTCS HA OCHOBE JAHHBIX TaOJUIBI HUCTUHHOCTH WJIU
yucioBoro mpexacraBienuss DOAJL, ¢ HCHONB30BaHHMEM KOTOPHIX MOTYT OBITh
COCTaBJICHbI KAHOHUYeckue GOpMbI 3alUCH IBYX BUIOB (CM. pHC.):
1) ecniu B anamutudeckoMm 3amaHuu DAJI, y4acTBYIOT TOJBKO HAOOpHI 3HAYCHHI
apryMEHTOB, Ha KOTOPbIX OHAa NPUHUMAET 3HAUYCHUE I, To 3amuceiBaercs
OU3BbIOHKMUBHAA cosepuienHan HopmaavHaa popma (JICHD);
2) ecnu B aHanuTH4ecKoM 3ananuu PAJl, yuacTBYIOT TOJIBKO HaOOpbl ApryMEHTOB, Ha
KOTOPBIX OHa MPUHUMAET 3HAYCHUE 0, TO 3amuCHIBACTCS KOHBIOHKMUBHAA
cosepuiennasn nopmanvnan popma (KCHO).

Hopwmainbnbie dopmbl 3ananus OAJI

L ~

KoHbrOHKTHUBHAS JIM3BbIOHKTUBHAS

B cBoto ouepenp, nocine psjaa npeodpazoBaHuit DAJI, 3aaHHBIX B KAHOHUUECKUX
dopMax, MOXKHO MOJY4UTh Oo0Jiee MPOCTYI0 aHAIUTUYECKYIO 3anMuch (QYHKUIUN B BUIE
nu3blOHKTUBHBIX (JJH®) mmn xorbronkTuBHBIX (KH®) HOpMansubix Gopm. Eciu mis
onHo# u Tou xxe ®AJI coBepiieHHBIX (GOPM KaKIOTO BUA MOXKET OBITH TOJBKO OJIHA,
TO TPOCTHIX NU3BIOHKTHUBHBIX M KOHBIOHKTUBHBIX HOPMAJIBHBIX (HOPM MOXKET OBITh
NOJIy4€HO MHOXKECTBO B 3aBHUCHMOCTH OT I€IM M METOJAOB IPOBEACHUS
npeoOpazoBanus OAJl, 3aaHHBIX B OTHON U3 KAHOHUYECKHUX (HOpM.

[Ipexxne yem paccMOTpPETh METOAbl MOJYYEHHsS] KAHOHWYECKUX HOPMAaNbHBIX (Popm
OAJI cnenyer cnenarth MOSACHEHUS.

a) kaHoHn4yeckue Gopmbl GAJI 0OBIYHO MOJTYyYAIOT HA OCHOBE TAOJWIIBI UCTUHHOCTHU
WM €€ YMCIJIOBOTO BBIPAXKEHUS;

0) B OCHOBE METOJIOB MOJYUYEHHUsI KAHOHUYECKUX (OPM JISKUT OAUH U TOT K€ MPUHIIMII
— npunyun cynepno3uyuu @yukyuil. ETo CyTh 3aKJIIOYaETCS B TOM, YTO B KA4ECTBE
apryMmeHToB ®AJI MoryT BhICTynaTh HE TOJIBKO JBOWYHBIE IEPEMEHHbBIC, HO U APYTrUe
®AJl. Hanpumep, npuHuuny cyneprno3uuun ynosiuerBopser ®AJI Buma y=f, - f,,



ecau nepemenHsle f, u f, camu saBussroTca DAJl, MMerOMMU aHATUTAYECKOE
BBIpaXKeHHe f, =x, vX,, f, =X, ;
B) MPH MOJTYYEHUH 00€MX KaHOHMYECKUX (POPM B KaueCTBE apryMEHTOB (IIEPEMEHHBIX )
UCITIOJIB3YIOT HEKHUE BCIIOMOTaTeNIbHbIE (DYHKIIMH, Ha3bIBAEMbIE KOHCHIUMYEHMAMU,
I) KOHCTUTYEHTBI, Hcnoiab3yemple npu nomaydeHun JICH®, oraugarorcs ot
KOHCTUTYEHT, ucnonb3dyemblx npu noinydeHnrn KCH®: npu nomydenun JCHO
UCIIOJIB3YIOT KOHCTUTYEHTBl €IWHULIBI — MUHMEPMbl, TPEICTABIIOMNE CcOO0U
jgornyeckoe mnpousBereHue mnepemeHHblx DAJL, a npu nomyyennn KCHO —
KOHCTUTYEHTBI HYJSl — MAKCMEPMbl, TIPEACTABISIONINE COOON JIOTHUECKOE CIIOKEHUE
nepemeHHbIX DAIJL.
ACH®D

JICH® npeacrasiseT co00i TM3BIOHKIIMIO MUHTEPMOB:

F=fvi,viv..vi,.
Munmepm — 3TO BCHOMOraTellbHas MOACTAHOBOYHAs (YHKUHS, HMEOIas
aHAJIMTHYECKOE BBIPAXKEHHE, KOTOpasi 00JIa1aeT CAEAYIOIUMH CBOMCTBAMMU:

1. B He€ BXOAUT TO K€ KOJIMUECTBO MepeMeHHBIX, uTo U B DAJI, 3ananHyo B BUje
Ta0auIbl ICTUHHOCTH (KapThl KapHo).

2. MUHTEPM MPUHUMAET e0UHCHIEEeHHOE eOUHUYHOE 3HAYeHUe TOIbKO Ha OHOM U3
BCEX BO3MOXKHBIX HAOOpPOB 3HAYEHUW TMEPEMEHHBIX, TOrJa Kak Ha BCeX
OCTAJIbHBIX HAa0Opax ero 3HAa4eHUE pPaBHO HyNIO (B TaOnuile HCTUHHOCTU
MUHTEpMa B CTOJIOIE 3HayeHUW (GYHKIUU HUMEETCS TOJIBKO OJHA sYeiika ¢
COJIEP’KUMBIM 1, B OCTaJIbHBIX SUEHKAX HYJIH).

3. Ha0Op 3HaYeHUW apryMEHTOB, Ha KOTOPOM MHUHTEPM MPUHUMAET CBOE
€IMHCTBEHHOE €IUHUYHOE 3HAuYe€HUE coenadaem C HaOOpPOM 3HAUYECHUH
apryMeHToB, Ha koTopoMm DAJI, 3ananHas TabnuIeH HICTUHHOCTH WJIM YUCJIOBBIM
METOJIOM, MPUHUMAET OJHO U3 CBOMX €AMHUYHBIX 3HAYCHUH.

3agaua nomydeHus: JJCH® moxeT ObITH pa3jiesieHa Ha TPH dTarna:

— ONPEACIICHUE KOJTUYECTBA MUHTEPMOB;

— ONPEACIICHUE aHATUTUYECKOTO BBIPAKEHUS ISl KaKIOTO MUHTEPMA;
— cocrabiieHue BeipakeHus JCHO.



Taoauna 5

OcHOBHBIE SJICMCHTAPHEBIC q)yHKIII/II/I aJIFC6pI>I soruku ©AJI
Ju3broHkuus KOHBIOHKILI Vnsepous Cymma no KBUBAICHT- tpux edhdepa | Dynkuus Bedbda
(nmoruueckoe (normeckoe (normuccKoe MOAYIIO 2 HOCTB ((yHKIs (moruueckoe M- (moruueckoe
IIepemennslie CJIOXKCHHUE, (pynxums YHKIL HE) WJIN-HE,
YMHOXEHHE, OTpHIIaHueE, paBHO3Ha4Y-
JIOTHYECKOE HEpPaBHO- ctpenka [Tupca)
noruueckoe 1) noruueckoe HE) HOCTH)
NJIN) 3Ha4YHOCTH)
Xl —
X; v X X; A X =X A X Vv X
Ob6o3Ha4eHne X, X, ! 2! ! 2! (3aBucur ot X D X, X 27 . 2’ % 2!
X, + X, X, + X, oHO X, <> X, X, | X, X ¥ %,
HepEeMEHHOIT)
0 0 0 0 1 0 1 1 1
Ta6mma 0 1 1 0 0 1 0 1 0
UCTUHHOCTH 1 O 1 0 1 1 0 1 0
1 1 1 1 0 0 1 0 0

X; 9KBHBa- X, u X
Kax unraercs X, mmm X, X, X, He X; i X, wi X, ! 2 HI X, HE X,
JEHTHO X, HECOBMECTHBI
OyHKUMS OyHKIUSA DyHKIUS WTPUX
YHEH YHEN OyHKIISA YHEH P Oynkius Beboa
JM3BIOHKIHN KOHBIOHKIINU leddepa roscna -
N _ OTpHUIIAHUS ucmunna (y=1)
noaxcua (Yy=0) ucmunna (y=1) DyHKIUS (y=0) TonbKo B
UcmuHHa, eCiv OyHKIUsA TOJIBKO B Clly4ae,
TOJIBKO B ClIydae, | TOJIBKO B CIy4ae, HEepaBHO- cityuae, eciu
J10JI1CHO 3HAYEHUE 9KBHUBAJICHITHN €CIIH J10MCHbL
. €CITH J10MHCHbL €CIIH UCHUHHbL N 3HAYHOCTH UCMUHHbBL
Kommenrtapwuii nepemeHHou u UCmuHHa, ecau 3Hauenus ecex
3Hauenus ecex 3Hauenusn ecex UCMUHHA, eCTTH _ 3Hauenus ecex
JIOKHA TIPH X=X, ¥ JIOXKHA nepemennbxX
nepemennbIX nepemennbix X1#Xp ¥ TIOXKHA nepemenHbIX
HUCTHHHOM _ PH X17X, OJIHOBPEMEHHO,
OJTHOBPEMEHHO, OJIHOBPEMEHHO, pH X=X, OJTHOBPEMEHHO,
uHave QyHKIMS uHa4ye QyHKIH SHANCHHH nHave GYHKIMS MHaue GyHiim
Y y NIEPEMEHHOM. M JIO’)KHA
HCTUHHA. JIOKHA HCTHUHHA.
-1 e & BE S e -7
X Y X Y X, Y X, X X
O0603Ha4YeHNE JTIOTHYECKOTO

JJICMCHTAa

T
T

m2 |y

Sl




X,
X X, X
DKBUBaJICHTHAs KOHTaKTHAas O-)\l—\rO O—;\r—|—0 OWO O—.\rl:;/—o W

XEMa
CX¢ XZ

B cxemax CIIb mnpunsiTo 0003HaYaTh KOHTAKThl HEUTPAIBHOTO SKOpS pene ABy3HauHbIMH nudpamu. [lepsbiid
11—1'.:12 CHUMBOJI 03HA4YaeT HOMEp TPONHMKA, a BTOPOU — THI KOHTakTa. OOIIKii KOHTAKT HyMEpYIOT eIuHUIIeH, PPOHTOBOIT —
13 nMBOWMKOM, a THUIOBOW — Tpoiikoil. Ha mpuHIMIMANBHBIX cXeMaX MPUHATO U300pakaTb KOHTAKTHBIA TPOMHUK TaKUM
o0pa3om, 94TOOBI (HPOHTOBOM KOHTAKT HAXOAUIICS CBEPXY, a THIJIOBOM — CHU3Y MPU STOM HOMEpPA KOHTAKTOB MOTYT OITyCKaThCSI.
@®pOHTOBOI KOHTAaKT TPOMHHMKA PEJIE 3aMBIKAETCS B CiIydae, KOrja OOMOTKa pejie HaXOIUTCA MOJ TOKOM U Pa3MbIKAaeTCs, €CIu
oHa o0ectoueHa. ThUIOBOM KOHTAKT TPOMHUKA peJie 3aMbIKAeTCsl B ClIydae, Korjia 0OMOTKa pelie 00ecToueHa.



Onpe()efzeﬂue Koiuvecmedad MUHMEPMOE.

[IOCKOJIBKY OJIMH MHUHTEPM IMO3BOJISIET MOJYYUTh TOJBKO OJHO U3 €IMHUYHBIX
3HaueHui 3agaHHor DAJI, Torma kak OHa MOXXET HMETb M 0oJjiee OJHOrO
eAuHu4HOrO 3HayeHus1, To B JJICH® B oOmieM ciydae BXOJUT CTOJIBKO MUHTEPMOB
M, CKOJIbKO €JIMHHUIl COACPKUTCA B CTOJOIE 3HAYeHUN GYHKUIUUA TaOIHIIbI
WMCTUHHOCTH WM CKOJBKO HOMEPOB Ha0OPOB HAXOJUTCA B YMCIOBOM BBIPAKEHUU
DAJL
Hampumep, mins @AJl, 3amanHoi Tabiuieid uctTuHHOCTH (Tabn.l), mpu 3amucu
JICH® HeoOX0auMO UCTOIb30BATh MISITh MUHTEPMOB.
F=f,vi,vf,vf vf (20)

[Tpuuém, munTepm f, Oyner 3amaBaThCid TakKUM 00pa3oM, YTOOBI €IMHCTBEHHAs
eqununa f, =1 mosyyanack Ha Habope Ne 3, f, OydeT 3agaBaThCsl TakK, YTOOBI
€JMHCTBEHHAs eauHuIla f, =1 mojydanack ToJbko Ha HaOope Ne 4 u T1.1.

Onpedenenue anaiumuiecKko20 8blpaicenusi O Kaxrco0020 U3 MUHMEPMOS.
AHQINTUYECKOE BBIPAXKECHHUE I KaXKIOTO MHUHTEpPMa IMOJIY4YaroT CIEAYIOUUM
oOpazom. CHauana BBOAST AaHAIUTUYECKHE BBIPAXKEHUS JUISI 3HAYCHUU
NMEepeMEHHBIX, BXOAsmuUX B Habop. [lpu sTOoM, ecnu B Tabnuile MCTUHHOCTHU
3HAYEHUE NIEPEMEHHOM X; PaBHO €IMHUIIE X, =1, TO 3aIUCHIBAIOT MPOCTO X;, €CIU

K€ 3HA4YCHUC HCpCMCHHOﬁ PaBHO HYIIIO X; = 0, TO 3aIUCBIBAIOT X; .

AHaUTUYECKOE BBIPAKEHUE MHUHTEpPMA TMPEACTABISIET COOOW KOHBIOHKIUIO
(Jtormueckoe YMHOXKEHHE) aHAJTUTHUYECKUX BBIPAKEHUN 3HAYECHUW TEPEMEHHBIX,
BXOJSIIUX B HAa0Op, Ha KOTOPOM 3HAa4YEHUE MHUHTEpPMa JOJKHO OBITH PaBHO
€AUHULIE.
Hanpumep, Mmuntepm f,, eIMHCTBEHHAs €AWHUIIA Y KOTOPOTO OyJEeT MOJydaThCs
Ha Habope Ne 3 Tabm. 1, umeer BUA: f,=X,-X,-X, (Tabn.8), MunTepM f,,
CIMHCTBEHHAsl €IWHHIIA Y KOTOoporo Oymer dopmupoBathcsi Ha Habope No 4 —
f,=X; X, X, UT.JI.
[Ipyn BBIYMCIEHMM 3HAYE€HUH MHHTEpMa B TaOl. 8 HCHOJIB30BAIIUCH OCHOBHBIE
3aKOHBI anreOpsl Joruku. OHU npuBeeHbI B Ta0d. 10.

Cocmaenenue svipasicenus J[CHD
[Tocne moacranoBku B (opmyny (20) aHaNTUTUYECKUX BBIPAKEHUUW MUHTEPMOB
nonyuum JJCH® OAJL
Hnst ®AJT, 3anannoit 1adn.1 JJICH® umeeT cienyrommii BU/I;

F = Xs Xy - X V Xg - Xy =Xy V Xg - Xy Xy V Xg - Xy - XV Xg X Xy



Ta0muna 8

No KommenTapuii
6 X3 XZ Xl fl (HOILCTaHOBKa 3HAUYCHUH TMCPEMCHHBIX U
Habopa BBIYHCIICHHE (DYHKIIUN)
0 0 0 0 0 f,=X%;:%X,-%x=0-0-0=1-0-0=0
1 0 0 1 0 | f=x,-%,-%=0-0-1=1.0-1=0
2 0 1 0 0 | f,=x3-%-%=0-1.0=1.1.0=0
3 0 1 1 1 | fi=x3-%X,-%=0-1.1=1-1.1=1
4 1 0 0 0 | f,=x,-%X,-%x=1.0-0=0-0-0=0
5 1 0 1 0 | fi=%,-%-%=1.0.1=0-0-1=0
6 1 1 0 0 | fi=%-%-%x=1.1.0=0-1.0=0
7 1 1 1 0 | fi=Xg-%-x=11.1=0-1-1=0

Ilpumeuanue: B OyneBoil anreOpe KOHBIOHKIMS NP BHIMIOJHEHUU BBIYMCICHUM
UMeEET IPUOPUTET Nepel ANIBIOHKIUEHN, TOITOMY CKOOKH MOTYT OBITh OIYIICHBI.
OTAnYuTeIbHON OCOOCHHOCTBIO JIU3BIOHKTUBHOU CO6EpuieHHONl HOPMaJIbHOU
(GopMBI OT OCTaJbHBIX HOPMaJbHBIX (QOpPM SBISETCA TO, YTO BO BCeX €€
KOHBIOHKIUSX IPUCYTCTBYIOT BCE IEPEMEHHBIE, BXoAsaume B GAJIL.

KCH®D
KCH® npencrapisier co60i KOHBIOHKIIUIO MAaKCTEPMOB:
F=f,Af, Afonnf.
Maxcmepm — 3TO BCIOMOrarejibHas MOJACTaHOBOYHAs (YHKIMSA, HMEOIas
aHAJIUTUYECKOE BRIpAKECHHE, KOTOpasi 001a4aeT CICAYIOINMHU CBOUCTBAMU:
1. B HE€ BXOAUT TO K€ KOJMUYECTBO MepeMeHHbIX, uTo U B DAJI, 3aganHy10 B
BHJIC TaOJIUIIBI HICTUHHOCTH WJIM YHCIOBBIM METOIOM.
2. MaKCTEpM MPUHUMAET eOUHCHBEHHOE HYJ1e60€e 3HAUeHUe TOTLKO Ha OJHOM
13 BCEX BO3MOXKHBIX HaOOpPOB 3HAUCHHM IMEPEMEHHBIX, TOT/Ia KaK Ha BCEX
OCTAJIPHBIX HA0Opax ero 3HaueHHWEe PaBHO eAWHUIIC (B TAOIMIIE UICTUHHOCTH
MakcTepMa B CTOJIOIE 3HAaUYCHHM (DYHKIIMH MUMEETCS TOJBKO OJIHA sYeiKa C
coaepkuMbIM 0, B OCTaIbHBIX SSUYEUKAX €TUHUIIBI).
JJCH® u KCH® ®AJl wucnons3yloTrcss uisi TEPBUYHOTO  (HOPMAIBHOTO
aHAJUTUYECKOrO OMHCAaHHUS JHCKPETHOTO apToMaTa O3 IMaMsITH C IeJbIo
MOCJICYIONIEH MWHUMH3AIUU  JIOTUYECKOTO BBIPAKCHHS —aire0pandecKuMu
METOJIlaMU WJIK ¢ TipuMeHeHueM kapt Kapho.

Jlexkuusa 2
OcHogHbIe 3aKOHBL A12eOpbl I02UKU

3aKOHEI TSI OHOM HCpCMCHHOﬁ, HYJII U CIMHUILIBI

1. Jlornyeckoe cj10keHHe ePeMEHHOH ¢ HYJEM

OO0t BUI

. Xv0=x
AHAJIMTUYCCKOMH 3aIlIuCHu




AHaIMTHYECKAs 3aUCh
nipu cynepnosuiuu GAJI

[ToncraBuM BMecTo mepeMeHHOi X HekoTopyto @AJl f, momyunm
fvo="f. f wmoxer ObiTh m00as DAJL. Ecnw,
Hanpumep, DAJI umeer Bu:

a) f =x,-X,,To cnpaBeanuBa 3anuchk X - X, vO0=X - X,;

B kauectBe

6) f =X Vv X,, T0 cnpaeuBa 3armcy € v X, 3/ O=X VX u
T.J.
Ilpumeuanue: nor. yMHO)KEHUE UMEET IPUOPUTET TEPE JIOT.
CII0’KEHUEM, TI03TOMY CKOOKU B BBIPaXKEHMU (a) HE CTaBATCA

Tlogacuurensruas
peneiHO-KOHTaKTHas
cxeMa

®opmyny: P=fv0,roe f =x -X,,
peau3yeT CleayoIas pejeiHO-KOHTaKTHAsI CXeMa

[Tomywyaercs ona Tak. Kak cremyer wu3 Tabn. 5, IU3BIOHKIHS
peanu3yercsl napaiesIbHbIM COSAIMHEHUEM JIMHUM, a KOHBIOHKIUS —
[10CJIEI0BATEIbHBIM.

Torna, nockonbky ®AJI umeer Bun P = f v0, T0 aprymentsr f u
0 OynyT popmupoBaThCs IBYyMs MapaJjIeTbHBIMU JTUHUSIMHA. BmecTte
c tem, aprymenT f cam sBmsercs PAJI —f =X, -X,, Torma ero
BHYTPEHHSIS cxema peanuzanuu IIPEJCTaBIIAET coboit
[OCJEI0BaTeIbHOE  COeMHEHHE Kitoueld  (0OBeleHO  CHUHHMM
IIYHKTHUPOM Ha PUC).

[Tpoananu3upyeM CUHTE3UPOBAHHYIO CXEMY.

Tak kak TOK uepe3 OOpbIB B JIMHUU | HHUKOTrJa MpOTEKaTh HEe OyJeT,
TO €€ MOXHO UCKJIIOYUTb, IPU ITOM JIOTUKA PaOOThl HE U3MEHUTCS, a
OHa MpUOOpETaeT BU:

P
i
JUJ1s IOTy4E€HHOM CXEMBI CIIPaBEAIUBO 3anucarb P =X - X,
CrnenoBaTenbHO, 3aK0H X, - X, vV 0 =X, - X, BBINOIHIETCS

Jlornueckas cxema

JIOT.
- 1
| Y =X
X
Kak CJICAyCeT U3 TalII. 5, BBIXOJ  JIOTHYCCKOI'O 3JICMCHTAa

JTU3BIOHKIINY, Ha OJMH U3 BXOJ0B KOTOPOTO BCer/ia mocrymnaet Jior.0,
a Ha JApyrod — 3Ha4YEHUE TEPEMEHHOM X, TOBTOPSET 3HAYCHUE
BXOJHOM mepeMeHHoi x. Clie10BaTeNbHO,:

— ecnu Ha Bxozie X =1, To Ha Beixoze Yy =1,

—ecnu Ha Bxozie X =0, To Ha Bbixoze Y =0

Hpumelumue: BXOJbI JIOTHUYCCKUX 3JICMCHTOB BCCraa 1/1306pa>i<a10T
CJICBA, 4 BBIXOJIbI — CITpaBa.

KommeHnrtapuit

B pesynbrare mornueckoro cioxenus nepemerron (DAJI) ¢ Hynéwm,




\ pe3ynbTaT COBMAAaeT ¢ ucxoaHou nepemenHom (OAJT)

2. Jlorndeckoe CI0KEHUE C EAUHULIEH

OO0muit BUI
aHaJIUTHYECKON 3aIicu

Xxvili=1

AHanuTryeckas 3aIich

[ToncraBuM BMecTo mepeMeHHoi X HekoTopyto ®AJl f, momyunm
f vl=1. B kauectBe f wMoxer ObITh Jr00as PAJL. Eciu DAJI
AMEET BUI:

npu cynepnozuuuu GAJI
U CyLep a) f =x,-X,,To cupaBeanuBa 3anuch X -X, v1=1;
~
6) f =X, Vv X,, 1o cipaBeynBa 3anuce € v X, v1=1
Dopmyny: P=f vli=x X%, v1
peanusyer cienyromnas peaeiiHO-KOHTaKTHas cXxeMa
HoscHuTenbHAA [Tpoananu3upyem padOTy CXEMBI.
PCICHHO-KOHTAKTHAsA | [Jepempruka (aHajior Jyior.1) B juHUM | oOecrnedMBaeT MOCTOSHHOE
cxema

NpoTEeKaHWe TOKa uepe3 OOMOTKY peine P, He3aBUCHUMO OT
MOJIOKEHHUS Kitoueil B muuuM 2. CleqoBaTenbHO, JTHHUIO 2 MOXHO
HCKIIFOYHMTh M3 CXEMBI ITPH 3TOM JIOTHKA €€ paOOThl HE U3MECHHUTCS.

P
L—O
J1st mosmydeHHOM cxeMbl cripaBeinBo 3anucath P =1.
CnenoBarenbHo, X - X, v1=1

O

Jlornueckas cxema

JIQT.
- 1
y=1

Kak crnenyer w3 TaOnuIbl MCTUHHOCTH JIOTHYECKOTO JIIEMEHTA
JU3BIOHKIMK (Ta0u1.5) Mpu HaaM4uu XOTs Obl HA OJTHOM U3 BXOJOB
JTAHHOT'O 3JIEMEHTA JIOT.1 He3aBUCHUMO OT COCTOSIHUSL APYroro BXoJa
Ha BBIXOJIe Bceraa Oyzaet Jior. 1

CrnenoBaTeibHO,:

— ecnM Ha BxoJie X =1, To Ha Beixoze Y =1,

— ecnu Ha Bxoe X =0, To Ha BbIxoJie BCE paBHO Y =1

KommenTapnii

B pe3ynbrare norudeckoro cioxkenus 000 nepemennon (OAJI) ¢
eIMHULICH, pe3yNIbTaT PaBEH €IUHUIIE

3. Jlornyeckoe yMHOKeHHE HA eJUHUILY

OO0t BUI
aHAJIUTHYECKOH 3aIIicu

X-1=x

AHanuTHyecKas 3anuch
nipu cynepnozuuu GAJI

[ToacraBum BMecTo mepeMeHHON X Hekoropyto DAJL f | momyunm
f-1=1.
Hanpumep, DAJI umeer Bu:

a) f =x,-X,,To cnpaBemuBa 3amuch X - X, -1= X - X,,

6) f =X VvX,,TocnpaBemmsa 3armuce & v X, :1=& vX, u

B xauectBe f M™oxer Obite mro0as DAJL. Ecom,




T.1.

TlosicuurensHas
peNeHO-KOHTaKTHAs
cxema

Dopmyiy: P=f-1= € v X, -1
peanm3yeT CleAyIomIas pejaeiHO-KOHTAKTHAs CXeMa
P

O4eBUIHO, NEPEMBIYKY MOYKHO HCKIIOYMUTH cxeMbl 0e3

HN3MCHCHUA JIOTUKH pa60TBI

ns3

1 X
XZ

JU1s IoIy4eHHON CXEMBI CIPaBEAIUBO 3anucarb P =X v X,
~
CnenosarensHo, € v X, :1=X VX,

Jlornueckas cxema

JIOT.
- &

Kak cnegyer w3 TaOnMIbl HCTUHHOCTU JIOTHYECKOTO 3JIEMEHTA
KOHBIOHKINU (Ta01.5), MpH HaTU4YMKA HA OJHOM U3 BXOJOB JaHHOTO
AIIEMEHTA JIOT. |, BBIXOJHOW CUTHAN Y MOBTOPSET CUTHAT X
CrnenoBatenbHO,:

— ecqn Ha Bxoe X =1, To Ha BeIxoze Yy =1,

— ecnu Ha BXoze X =0, To Ha BeIxoze Y =0

KommenTapuii

Pe3ynbTar 10ruueckoro yMHOKEHUsI IEPEMEHHON Ha €IUHUILY PaBeH
CaMOM IIEPEMEHHOM.

4. Jlornueckoe yMHOKEHHE HAa HOJIb

OO0t BUI
aHaJINTHYECKOH 3aIIicu

x-0=0

AmnanuTtudeckas 3ammuch

[ToncraBuM BMecTo mepeMeHHO X HekoTopyto ®AJl f , momyunm
f-0=0. B kauectBe f wmoxer ObITh Jr00ass DPAJL. Eciiu PAJI
AMeeT BUI:

pu cyrepriosuun OAJI ~
preynep & a) f =X VvX,,Tocnpasemmsa 3amuce € vX, :0=0;
0) =X XXX, TO— X X, - % -X,-0=0 ut.1.
®opmymy: P=x-0
peausyeT crieayromnas peneifHo-KOHTaKTHas cXeMa
P
[MosicHuTENbHAS o 0 X ( ) o
o 1 T N
pelIeiHO-KOHTaKTHAS
cxema OOMoTKa penme P Hukorga He OyIeT MO TOKOM, MOCKOJBKY

HE3aBUCHUMO OT IIOJI0KEHUS KOHTAKTa X B LIENMMA MHUTAHUS BCETaa
Oynet oOpeIB. CrieroBaTEIbHO, KOHTAKT X MOYKET OBITh MCKITIOUCH U3
CXCMBI.




P
0
O—
Jl1s mostyd4eHHOM cxeMbl ciipaBeInBo 3anucarb: P =0
CnenoBatensHo, X-0=0

Jlormueckas cxema

JIOT.
~ &

Kak cnegyer w3 TaOnMIbl MCTUHHOCTU JIOTMUYECKOTO 3JIEMEHTA
KOHBIOHKIIUU (Ta0J1.5), MPU HATMYMHA HA OJHOM M3 BXOJIOB JaHHOTO
anemeHTa Jior.0, BBIXOJHOW CHUTHAJd Y HE3aBHCHUMO OT 3HAYCHHS

BXOJHOTO CHTHaja X paBeH HYIIIO.
CrnenoBarenbHO,:
— ecnu Ha Bxoze X =1, To Ha Beixozae Yy =0,

— ecnu Ha Bxoze X =0, To Ha Bexozme Y =0

KommenTapuii

Pe3ynprar JOrM4eCcKOro yMHOXKEHHMS IEPEMEHHOM Ha HOJIb PABEH
HYJIIO.

5. 3aKOH JIOTHYECKOM TaBTOJIOTHH (JIJ151 KOHBIOHKITUH )

OO0muit BUI
AHAIUTUYECKON 3aIUCH

X X-.- X=X

AHanutnueckas 3aruch
npu cynepnosunnu GAJI

MHorokpatHasi KOHbIOHKITUSI 0JTHOM U ToM ke DAJI, Hanpumep:
~ ~ ~ ~ )
‘(1\/)(2/' ‘(1VX2/"(1VX2/"(1VX2/: 1V Xy,
Xpo Xy o Xy o Xp o Xy = X - Xy - Xg
®AJI moxkeT ObITh TH000M. BaxkHO, 4TO BCe MOBTOPHBIE BXOMKIACHHUS

OAJI (mepeMeHHOM) BBIUEPKUBAIOTCS U3 KOHEYHOTO BBIPAKEHUS U
IIPY 9TOM PE3YJIbTAT HE MEHSAETCS.

Tlogacuurensruas
peneiHO-KOHTaKTHAs
cxeMa

Dopmymy: P =X X, - X - X, - X,
peanusyeT clieyronas peaeiHO-KOHTaKTHas CXeMa

X X X X X3 (P) .
Kak BHAHO W3 NPUBEACHHON CXeMbl, Mapa Kiouedl X, Oymer

3aMBIKaTbC OJHOBPEMEHHO, B Cllydae, €clii OOMOTKa pene X,
(oOMOTKa penie B KOTOpPOE OHU BXOJAT), OyIET MOJ TOKOM, TaKKe
OJTHOBPEMEHHO OHM OYIyT Pa3MBIKaThCs B MOMEHT OOECTOUYMBAHUS
oomoTkn pene X;. Ilockonbky o0a KiIo4a OJHOTO — pelie
KOMMYTUPYIOT OAHY M Ty € LI€lb, TO JOCTATOYHO OCTABUThH OJUH
KJIIOY X, 3aMEHUB TyOJIUKAT IPOBOAHUKOM. T0 ke MOXKHO CKa3aTb U
o mape kmoueil X,. CuenoBaTenbHO, CXeéMa MOXET OBITh
nmpeoOpa3oBaHa K CIEIYIOIEMY BUIY:

Xl XZ X3 P
O_‘\’_\'_\‘ ( ) o
[TonydyenHnass cxema omwuchkiBaeTcs (opmymnoi: P =X X, X;, HO

paboTaer Takke Kak UCXOAHAs. DTO JIETKO YBUAECTh: 0OOMOTKaA pese P
I o0eMx cxeM OyneT 1oJ TOKOM TOJIBKO B Cllydae, eciu




X, =X, =X;=1, T.e. Bce INEPEUYHUCICHHBIE DeI€ HAXOIATCS MOJ

TOKOM. CleJOBaTENbHO, X; « X, + X + X, « X3 = X, = X, - Xg

Jlornueckas cxema

Xy
—
&

Y =X X X Xy 0 Xy

X3

Kak crmenyer w3 T1abm. 5, Ha BBIXOJE DJIEMEHTAa KOHBIOHKIIUU
dbopmupyetcs equauna (Y=1) ToJpKO B cllydae, eciii Ha BCEX BXOJ1aX
INPUCYTCTBYIOT JIOTUYECKHE €AMHUIBL. Ecu XoTs Obl Ha OJTUH BXOJ
dJIeMEHTa OyAeT MOCTYyNaTh JIOTMYECKH HOJb, TO Ha BBIXOJE
aneMeHTa Takke Oyzaer yorumueckuid Houb (Y=0). B manHO#W cxeme
CUTHAJI X] Pa3BETBISETCS Ha JiBa BXOJa JJIEMEHTa KOHBIOHKIUH,
CHUTHAJI X TaKKe pa3BeTBISIETCS Ha JBa BXO/Aa OJJIEMEHTa
KOHBIOHKIIUW. 3HAYUT, JJOTUYECKHE €IUHUIBI OyqyT MOCTYyNaTh Ha
BCE IATH BXOJOB JJIEMEHTAa KOHBIOHKIWHU B CJIy4ae, €CIU paBHBI
eIUHHIE TPU NEPEeMEHHBIX X; =X, = X; =1. B ocrampHbIX cirydasx
Ha BBIXOJE dJeMeHTa OyneT (GOopMHUPOBATBHCS JIOTUYECKUN HOJIb.
CrnenoBarenbHO, MATHBXOIOBBIN JIOTHYECKUHN JIE€MEHT KOHBIOHKIIHU
Oyzet paboTaTh TaK)Xe Kak U TPEXBXOIOBBIH.

X, Yy =X X0 X

KommenTapuii

MHOrokparHoe JIOTMYeCKO€ YMHOXEHHE OJHOH U TOol xke
nepemeHHoil (PAJI) camoil Ha cebs B pesynbrare Aa€T Ty XKe
nepemerHyto (PAJI)

6. 3aKOH JIOTHYECKOHN TaBTOJIOTHH (JIJIs1 JU3BIOHKITUHN )

OO0muii BUI
aHAJIUTHYECKON 3aIuch

XVXV..VX=X

AHanutnyeckas 3auch

[ToacraBum BMecTo mepeMeHHOH X Hekoropyto DAJL f | momyunm
fvfiv.vf=1f.Bxauectee f moxer ObiTh mobas ®AJL. Eciu
®AJI, HanpuMep, UMEET BU:

a) f =X vX,,TocrnpaBemnmBa 3anuch

‘(1\/)(2:\/‘(1\/)(2:\/‘(1\/)(2::)(1\/)(2;

npu cynepnosuruu GAJL | 6) f =X -X, X -X,, TO ClIpaBeAINBa 3aINCh
Xy Xy o X Xg VX Xy o X Xy VX X Xy Xy =X Xy Xy Xy
B)lvliv..vl=1
r) f =X, -X,, To cnpaBeanMBa 3amMKCh
Xp * Xy VeV Xg - Xy =X Xy HTJ
ITosicaurenpHas DQopmyny: P=X X, v X - X,

peNeHO-KOHTaKTHas

peanmn3yer Cleayronias peJeiiHO-KOHTaKTHAs CXeMa




cxXemMa

X

XZ
l_\l_

[Tpoananu3upyem paboTy CXEMBI.

B nunusax 1 1 2 mo oAMHAKOBOM CXeMe BKJIFOUECHBI KOHTAKTHI Pelie X1
U Xo. B pesynbrarte nuHMM Ay0oaupyrot apyr apyra. CiaenoBaTelbHO,
mo0asgs MX HHUX MOXET OBITh HCKIIOYEHA O€3 M3MEHEHMS JIOTHKHU

paboOTHI CXEMBI
Xl XZ

JUIst TIOJTyIeHHON CXEeMbl MOXKHO 3arucars P =X, - X,
~ ~ ~
Taxum obpazom, €& VX, V& VX, v& VX, =X VX

Jlornueckas cxema

Peamnzyem ®AJl Buga y=f v f, roe f=x -X,. Oynkuuio f
peaM3yeM Ha 3JEMCHTE KOHBIOHKIIMU TaK, KaK MPEJCTAaBICHO Ha
pHCyHKE

X2

& f

X

BeIX0HO# CHTHAN 3JIeMEHTa KOHBIOHKIMH TpecTaBiseT coboit f
KoTOpass Oyzmer mojaBepratbesi omepanuu Ttaprojorun y=f v f,

CJIICAOBATCIIbHO, BBIXOJ OJJICEMCHTA HaAO0 IIOAKIOYHTL K BXOJaM
ABYXBXOJOBOI'O JJIEMCHTA MOU3BIOHKIHHU, TAK KaK II0OKa3aHO Ha

pPUCYHKE

X2

& f 1 Y=X Xy VX - X
Xl

[Ipoananuzupyem padboTy snemMeHTa Au3bloHKINUA. 13 Bcex HabopoB,
NEPEYNCICHHBIX B Ta0N.5, NaHHBIN 37eMeHT paboTaeT TOJBKO Ha
JBYX Habopax:

— 1pu OPMHPOBAHUHU Ha BBIXOJIE DJIEMEHTa KOHBIOHKIIMH CHTHAJa
f =1 na ero Bxomel mocrymaer (1,1), a Ha BbIXOmE (GopMHpYeETCs
y=1,

— mpu OPMHPOBAHUHU Ha BBIXOJIE DJIEMEHTa KOHBIOHKIIMHM CHTHAJa
f =0 Ha ero Bxoas! mocrymaer (0,0), a Ha BbIXO/E (OPMHPYETCS
y=0.

Takum 00pa3oM, 3JIEMEHT IU3BIOHKIUHU MPOCTO MOBTOPSET CUTHAI
f, a, cnemoBaTenpbHO, €r0 MOKHO HCKIIOYHTH, HE MEHSS JIOTHKH

paboThI CXeMBI. 3HAYUT, X, - X, V...V X, - X, =X, - X,

Kommenrtapuit

MHOroKpaTHO€ JIOTUYECKOE CIOKEHUE OJTHOM U TOH KE MEPEMEHHOMN
(DAJI) B pezynbrare 1aét Ty ke nepemeHnyro (PAJI)

7. ®AJI oT IpsIMBIX U UHBEPCHBIX 3HAYEHUM (IU3BIOHKIUA)




OO0mui BUI
aHaJIUTHYECKON 3aIicu

Xvx=1

AHanuTU4ecKas 3anuch
nipu cynepnoszuiuu GAJI

[ToncraBuM BMecTo mepeMeHHoi X HekoTopyto ®AJl f, momyunm
fv f=1. B kauectBe f Moxker ObITh Jt06as DAJL. Eciu DAJL,

HarpuMep, UIMeeT B

a) f =X, VvX,,To cupaBemtnpa 3amuch € v X, \ mz =1

Ilpumeuanue: MHBEPCHS UMEET IPUOPHUTET, AaHATIOTUYHBIA CKOOKaM

0) f =X, -X,, To cnpaBemnuBa 3anuck X, - X, vV X, - X, =1 u 1.1.

Ilogacaurensruas
peNEeiHO-KOHTaKTHAs
cxeMa

@opmynoii P =XV X MoXeT ObITh ONHCaHa CIEAYIOIIas pelerHo-
KOHTAKTHas cXxema

P

[Ipoananusupyem cxemy.

Ob6moTka pene P OyaeT HaxoIuThCs IMOJ TOKOM Kak B ciydae
HAXOXXJCHHS PeJie X MOJl TOKOM (3aMKHYT (DPOHTOBOM KOHTAKT), TaK
U 1pU 00ECTOYEHHOM pejie X (3aMKHYT ThUIOBOM KOHTakT). Takum
0o0pa3oM, HE3aBUCHUMO OT COCTOsIHUS penie x pene P Bceraa Oyner
HOJl TOKOM (Tpouecc mnepenéra KOHTAKTOB HE pPaccMaTpHUBAETCS).
CnenoBarenbHO, 00a KOHTaKTa pejie MOXKHO UCKIIOYUTh, 3aAMEHUB UX
IPOBOJHUKOM

P
L—0-
© J
751 MOTydeHHOM CXeMbl MOKHO 3aIlicaTh CIEAYIOUIEE BhIPAXKEHHUE:
P =1. Takum obpazom, Xv X=1

Jlornueckas cxema

DAIJI BHuaa Y = XV X Ha JOTHYCCKHUX JJIEMCHTAX PCaIM3yCTCs TaK

X

1 y=XV X

[Tpoanamu3upyem paboTy Jormdeckoro sieMmeHta. Kak BumHO, U3
BCEX BO3MOXHBIX HAOOPOB BXOJHBIX CHUTHAJIOB, B JIU3BIOHKIIUH
yuacTBYIOT Tolbko Habops! (0,1) u (1,0), To ecTh Ha OUH U3 BXOJIOB
AIIeMEHTa Bcerja OyaeT MoCcTynarh Joruveckas eauHuna. Bmecre ¢
TeM, U3 TabI.5 cleayeT, 4TO IPU PAaBEHCTBE €AMHUIIC 3HAUCHUS XOTS
Obl OMTHOW W3 TEPEMEHHBIX PE3YNIbTAT TU3BIOHKIINHM TaKXe Oyner
paBeH enuHuie. ClenoBaTelbHO, BBIXOJAHOW CHUTHAJT JIOTHYECKOTO

Xvx=1.
BMECCTO nepeMeHme

aneMmeHTa Bcerna Oynmer Yy=1. Takum oOpazom,
AHaJOrMYHBI pe3ynabTaT Oyder, eciu

ucnosabp3oBate PAJI (cynepnozunns OAJI).

KommenTapnii

PGSYJ'II)TaT JIOTUYCCKOI'0 CJIOKCHUSA IIPOTUBOIIOIOXKHBIX 3HaUCHUI
NCPCMCHHBIX PABCH CAMHUIIC.

8. DAJI

OT MPSMBIX U MHBEPCHBIX 3HaYEHUMN (KOHBIOHKIIHS)

OO0muit BUI
aHAJIMTUYECKOU 3aIIMCH

X-x=0




AHaMTHYECKAs 3aUCh
nipu cynepnoszuiuu GAJI

[ToncraBuM BMecTo mepeMeHHOi X HekoTopyto ®AJl f, momyunm
f.f=0. B kauectBe f Moxer GObITh sr06as OAJL Eciu DAJL,
HalpuMmep, UMeeT BUA:

a) f =X, vX,,TocrnpaBennusa 3anucs & VX, X VX, =0;

0) f =X, -X,, To cnpaBemIuBa 3amuch X, - X, - X; - X, =0 U T.1.

Tlogacuurensruas
peneiHO-KOHTaKTHas
cxeMa

@®opmyny P =X-X peanusyer cienyrwouas penelHO-KOHTaKTHas
cxema

X X OP
[Tpoananu3upyem cxemy. OOMoOTKa pene P HUKOrAa He OyAeT mox
TOKOM, IOCKOJIBKY IpU 3aMbIKaHMM (DPOHTOBOrO KOHTAKTa PEJe X
Lenb nNutaHus oOMoTku pene P Oyner pa3pbiBaTh THUIOBOM, a HpuU
3aMBIKAHUU ThUIOBOrO — (poHTOBOM. CrenoBaTeNnbHO, JaHHYIO

JIMHUIO MOJKHO YJAJINTh, 3aMCHHUB Pa3pbIBOM LICIIU, IIPXU 3TOM JIOTUKA
pa6OTLI CXEMBbI HC U3BMCHUTCA.

P
0
Oo—
JI71st mosTy4eHHO# cXeMBbl MOXKHO 3alucaTh CIeAYIOIIee BhIpaKeHUe:
P =0. Takum obpazom, X-X =0

Jlornyeckas cxema

@AJl Buaa Yy = XX Ha JIOTUYECKUX DJIEMEHTAX pPEeaIn3yeTcs TaKk

X
& =X-X

[Ipoananu3upyem paboTy Jormueckoro snemenrta. Kak BuaHO, U3
BCEX BO3MOXXHBIX HAOOpOB BXOIHBIX CUTHAJOB, B KOHBIOHKIUH
y4acTBYIOT Tojibko Habopsl (0,1) u (1,0). Bmecte ¢ Tem, u3 tabn.5
clefyeT, YTO €JUHMIA Ha BBIXOJE JIOTMYECKOTO »JIIEMEHTa
dbopMHupyeTCs TOJBKO MPU HAJTMYUM HAa BCEX BXOJAaX JIOTHYECKUX
enunui. [lockonbky komOuHanus (1,1) Ha BXOABI JIOTMYECKOTO
9JICMCHTAa HUKOraa HE MOCTyluT, TO, €ro BI)IXO)IHOI\/JI CHUT'HaJI BCEraa

oyner y=0. Takum oOpa3om, X:-X=0. AHalOru4yHbIii pe3yabTar

Oynmer, eciau  BMECTO TEPEeMEHHBIX  HCmoib3oBath  DAJI
(cynepniozunust GAJL).
. Pe3ynpTar TOru4eckoro yMHOKEHHUSI IPOTHUBOIIOIOXKHBIX 3HAUCHHUHA
Kommenrapuii N
MIEPEMEHHOI paBeH HYIIO.
9. 3aKOH JBONHON MHBEPCUU
OO0t BUI =

AHAJIMTUYECKOU 3aITMCH

X=X

AHanmuTHnyeckas 3anuch
npu cynepnosunun ®AJI

[ToncraBuM BMecTo iepemMeHHoi X Hekotopyro DAJl f , momyaum

f= ? . B xauectBe f moxer ObiTh r00ast ®AJI. Hanpumep, eciu

DAl nmeer Bux T = € v X, SX,, TO CIPaBETHBO

\ =\
€ VX,  X;=€ VX, 3X; HT.LL

Tlogcuurennruas

Jns peanuszauuu dopmynsl P =X B BuIe penelHO-KOHTAKTHOM




peneriHO-KOHTaKTHAs
cxema

CXEMBI BOCIIOJB3YEMCA MNPHUHOUIIOM CYHCPIO3ULUN, TJId 4YEro

BBeaéM HekoTopyio DAJI P/ =x, torna P=x=P’. HuBepcuio X
OyIeT peaan30BbIBATH BCIOMoraTensHoe pexe P, a pene P Gyzer
peanu3oBBIBATh MHBEPCHIO curHama pere P’. Cxema nmeer
CIIEYIOIINUNA BUJI.

[Tpoananu3upyem padOTy CXEMBI.

Kornma pene x mox TOKoOM, IeNb MUTAHUS OOMOTKHU peJie P, Oyzner
pa3opBaHa, HO CBOUM TBHUIOBBIM KOHTAKTOM pelie Oynmer
oOecnieunBarh nuranue peiae P. Ecinu pene x o0ecTtoueHo, TO LEmb
nurasus 06MoTkH pee P 3aMKHYyTa ¥ OOMOTKa pelie P’ Haxonures
0]l TOKOM, B TO € BPeMs ThUIOBOW KOHTAKT PEJe Pa3phIBACT LICIh
nuTaHuss oOMoTku penie P. Takum oOpasom, pee PP pabotaeT B
npotuBodaze W peanu3yeT MHBEPCUIO X, a pene P pabortaer B
npoTuBo(dase Mo OTHOUICHHUIO K pene P U, ClieIoBaTeIbHO, B OJHOM
¢aze mo orHomeHHO K pene x. [loaTomy, ABa THUIOBBIX KOHTAKTa,
YUYaCTBYIOUIMX B BKJIFOUEHHH pelie P MOXHO HCKIIIOYUTH, 3aMCHHB
UX OTHUM (PpOHTOBBIM.

P
ot O
I[J'IH HOHy‘lGHHOfI CXCMbI MOKHO 3alliCaThb CICAYIOMICC BBIPAKCHHUC:!

P = x. Takum obpa3zoMm, X =X.

Jlornueckas cxema

Jns peanuzauuu @AJl BUuga y = X Bocrosib3yeMcs dieMeHTamu M-
HE. Korna o6a Bxoxa snementa U-HE (MJIU-HE) o0bennHensl, oH
pean3yeT MHBEPCHUIO BXOAHOIO CUTHAJIA, 3TO HECIOKHO BBISICHUTD,
BOCIIOJIb30BABIIUCE Ta0M. 5. Tak Kak OUH 2JEMEHT Pealnu3yeT OfHY
WHBEpPCHIO, TO AN  pealu3aluu  JBOMHOM  MHBEpPCUU
MIOCJIEI0BATENIBHO C HUM BKIIIOYMM €II€ OJUH TAKOW K€ JJIEMEHT.
Jlornueckast cxema UMeeT BUJL.

& & /

<
Il
<<
Il
x|l

[Ipoanamu3upyem paboTy mosydeHHOU cxembl. [lycTh Ha BXxoze
X=1, Torma Ha BBIXOJE NEPBOrO JIOTMUECKOIrO 3JeMeHTa OyneT
dopmupoBathes curan Yy’ =0. BBIXOAHOH CHIHam MeEPBOTO
AJIEMEHTA SABJSETCS BXOJIHBIM CHUTHAJIOM BTOPOTO, CIIEIOBATENBHO,
Ha BBIXOJIE BTOPOTO 3jieMeHTa Y =1, TO €CTh MOBTOPSIET BXOJHOMI
curHan X . Takum 00Opa3om, mapbl MOCIEIOBATEIHLHO BKIFOUEHHBIX

UHBEPTOPOB  MOXHO HUCKIIOYAaThb M3  CXEMBI, 3aMeHAd UX
IIPOBOTHUKOM.

KommeHnrtapuit

Pe3ynbTaT ABOMHOW MHBEPCHU TEPEMEHHOM pPaBEH Camou




MepEMEHHOMN

3aKOHEI AJI1 IBYX 1 Ooitee TNCPCMCHHBIX

1. IlepemecTuTesbHBIN 3aKOH

O6umii BU X VX =X VX
AHATMTUYECKON 3aucu X X =X, X
B COOTBeTCTBMM ¢ TPHHIMIIOM CYIEPIIO3UIIMK OOy W3

AHanuTHdeckas 3almch

MEPEMEHHBIX WX Bce MOXHO 3aMeHuTh PAJI. Hanmpumep, 3ameHum
nepemeHHyto X, Hekoropoil ®AJI f, momyuum fvXx,=x,v f.

npu cynepnosunun ©AJI VEVIVE

PH CyTep t [Tycts f =X, v X, Torna TOXJIECTBO uMeeT BUJ
X,V Xy VX =X, VX VX, HT.I
@opmynel P, =X VvX, u P,=X,VvX peamu3ylT Ccleaymlue
CXEMBI

P P,
1 X; 1%
[TosicHuTenpHas 2 2
peneiHO-KOHTaKTHas X, X,
cxema

O4eBUIHO, YTO 00€ CXeMBbI PabOTAIOT OJJUHAKOBO BHE 3aBUCHUMOCTH
OT TOTO, K KaKOW M3 MapaUIeIbHbIX JTMHUNA TMOIKITFOYUEH KaXKIbIA U3
KJIFOueH, cnenoparenbio P, =P,.

Jlormyeckas cxema

BXOI[HI)IG CUTrHaJIbl K JIOTUYCCKOMY DJBJICMCHTY AU3BIOHKOHWHU MOTYT
OBITh MNOAKJIIOYCHBI B T000M NopAIKE, ITO3TOMY o0e HpI/IBe,Z[éHHBIC
HNXKE CXEMbI pa60TaIOT OJJNMHAaKOBO

X2

X2

f=x VX,

X, V X,

X, Xy

Ot MNEpEeMCHbI MCCT apryMCHTOB JU3BIOHKIUH (KOHT;I-OHKL[I/II/I)

KommenTapuii
pe3ybTaT HE MEHSIETCS.
2. CoueTaTenbHBIN 3aKOH
[lepeuniciieHHbIe  OmEpalid  MOTYT  BBIIOJHATBCA B JIIO0OM
MOCJIEAOBATEIBHOCTH
X VX VX =X V€V X, =€ VX, Y X
O6HII/H>1 BT 1 2 3 1 2 3 _A 1 2 3

aHAJIUTUYECKOH 3aImucu

xl.xz.x3:xl-((2.xa} ((1‘ij><3;
X®X,®x®X =€ DX, Px,=€®DX, Bx, DX, =
- €Ox, PEOX, - €OX, PDEDX, =

AHanutnyeckas 3aluch

npu cynepnoznnnn GAJI

Ecau BMecTO NEPCMCHHBIX APTYMCHTAMU BBIPAXKCHUA ABJIAIOTCA
DAL X, > f =xVvX,, X, >f,=%,, X;=>f,=x,®%x, 10
COYeTaTeNIbHBI 3aKOH MOXET OBITh TPEJICTABICH B CIEAYIOIIEM
BUIC:

VXV ve€&®x =khveéex Vxvx, =

= lzvxlvxz}xlvx2
B kadecTBe apryMeHTOB B BBIpaXEHHU MOTYT OBITh 110061 DAJL.




Tlogacuurenpruas
peneriHO-KOHTaKTHas
cxeMa

\
Peamusyem dopmyny P =€ -X, 5X,. Onepamus X,-X, [IOKHA
BBINIOJIHATECSL B TIEPBYIO ouepenb. Bo BTOpy odepens ciemyer
OCYHICCTBJAATh KOHBIOHKIHUIO MCKAY PE3YJIbTaTOM ornepanuun

/ o
P' = X; X, B NEPEMCHHOM X, . CJ'IC,Z[OBaTeJ'IBHO, CXE€Ma peaiu3aluun

DAJI P = ((1 X, ;x3 =P/ - Xy OyZHeT UMETh CIEeAYIOUHUN BU

/

Xl XZ 2
l_\

P X

~
Dopmyny P = € -X, X, peanusyem aHanoruyHo, Ho P’ = X, - X,

/

Xl X3 P
l_\

P/ X, B

AHaJOorm4HBIM  00pa3oM  MOXKHO  peanu3oBaTh  (Hopmyiry
™ o
P=6&, %, >X,. [IpoMexXyToUHBIH pe3ynbTaT OyAeT NpeACTABIATH

DATIP =X, -X,.

/

XZ XS R
l_\

P xR
I_\

®opmyny P =X, X, -X;, TIOCKOJIBKY B HEH OTCYTCTBYET MPUOPHUTET
OTIepallvii, peaJu3yeM MOCieI0BaTeIbHBIM BKIFOUCHHEM (DPOHTOBBIX
KOHTAaKTOB peJie.

P
X, X, X
— O

[Ipoananu3upoBaB TMEPEUNCICHHBIE CXEMbl Ha BCEX BO3MOXHBIX
Ha0oOpax MEepPEeMEHHBIX, MOXHO YBHUIETb, 4YTO 0OMOTKa pene P Bo
BCEX cXeMmax Oyzer moA TOKOM TOJIbKO B ClIy4dae, €cCIH
X, =X, = X; =1. CnenoBareinsHo,

~ ~
X1'X2'X3=X1'(2'X3)_‘ (1'X2)X3

Jlornyeckas cxema

IIpu nocrpoennn sorudeckoii cxemst PAJT y= € ®x, D €, DX,
CHayaJla  Ha  JIOTMYECKMX  dJJIeMeHTax  noiydaroT  DPAJI
HPOMEXYTOUHBIX  PE3yJIbTaTOB  (OT  BBIYMCICHHS  3HAYCHHMIA
HIepeMeHHBIX B CKoOKax): f, =x @ x, u f, =X, ®X,, a 3aTtem k ux
BBIXOJIAaM  IPHCOCAMHSIOT  BXOJBI  OJIEMEHTA  BBIOJHSIONIETO
3aKITI0YATENBHYIO onepanuio: Yy = f, @ f,




Xl
® f,=x®X,
XZ
D y=1,®f,
X3
® f,=X®Xx,
X4 -
Y=(1®X239(3®X4,

AHaAJOTMYHO TOCTPOUM JIOTHYECKYIO cXxemy, peanusyromyro DAJI
S
Buma Y=€, © €, ® X, P X,

X

X2

fi=X,®x;, f,=x,®f,=x D€ DX, _
= fz(-DX4=(1(-D((2(-BX3: X4

<
|

Jlornueckast cxema, peanusyomas DAl y=X DX, ® X DX,
Hpe/CTaBIsET COO0 MHOTOBXOI0BBIH CyMMATOp 110 MOJYJIIO JBa

X

®

X

X3

X,

Bocnonb3oBaBimck Tabn.5 U MOACTaBUB 3HAUEHUS apryMEHTOB U3
moboro  Habopa  MOXHO  JIETKO  yOeauTbcs, YTO  BCe
CHUHTE3MPOBAHHBIE  JIOTMYECKHE  CXEMBbl  Jal0T  OJMHAKOBBIN
pesynbrar. CrenoBaTenbHO, Onaromaps COYETAaTEIbHOMY 3aKOHY,
JIOTHYECKUH 3JIEeMEHT Ha JI000€ YUCIIO BXOJIOB MOXKET OBITh MOJyYeH
C UCITIOJIb30BAHUEM JIBYXBXOJOBBIX.

[Topsii0K BBINOJIHEHHS SIIEMEHTAPHBIX JU3bIOHKIINNA, KOHBIOHKIU,

KommMmenTapuii .
orepaiuii CcyMMUpOBaHUs IO MOAYJIO 2 Ha Pe3ybTaT HE BIMSIET.
3. PacnipenenurenbHblii 3aKOH
\ .
OO0t BUI Xl'(z\/xz/: Xy o Xy VX Xg g

aHAIUTUYECKOH 3aIIiucu

X1VX2'X3:(1VX2;(1VX3:




AHanuTHdeckas 3aImch

[Mpousseném 3ameny X, — f., momyunm
fvi,-f,=€ v f, € v, . DAJl B BbIpaXKeHHH MOTYT ObITH

moObIMH, HanpuMmep, myctb f, =X, X, - X;, f, =X, , f; =X;, Torna

npu cyneprosuiuu GAJI CIIPaBeUIMBO CJIEyIONIee PAaBEHCTBO:
— _\ =~
X, Xy Xy VX, X = € X, -x3vx2)(1-x2-x3vx3/nm[.
E € >
ciu dopmyna X, - €,V Xs =X X,V X X; COBmAmaer ¢
IOPUHATBIME B OOBIYHOI anreOpoil MpaBHJIaMH, TO CIIPABEIUBOCTD
\ <
bopmymel X, vV X, - X; = € VX, € VX, HeoueBuaHa. UToObI
JI0Ka3aTh PABEHCTBO, CHHTE3UPYEM PEJIeHHO-KOHTAKTHBIE CXEMBbI IS
JIEBOW M MPABOM YaCTEH PAaBEHCTBA, a 3aTEM IIPOAHAIIU3UPYEM HUX.
®opmyny P =X VX,-Xy, peamusyer CIeayomas perneiHo-
KOHTaKTHasl CXeMa:
P
X, X
X
[ToscauTenpHast
. ~ ~
peneitno-koutaktHas | @opmyny P=€ Vv X, € Vv X, = f -f, peamsyer konraktHas
cxema

CcX€Ma BHaa:

Jlerko yBUIeTh, UTO B 00€UX CXeMax 0OMOTKa pelsie P oKakeTcs Mmoj
TOKOM TOJIBKO B ClydasiX, €clid X, =X, =1 He3aBUCUMO OT

COCTOSIHHS X, UM, €CJIM X, =1, HE3aBUCUMO OT COCTOSIHUM X, U X, .

- N
CrneoBaTeNbHO,  BBIDAKEHHE X V X, X, = € v X, € Vv X5
CIPABEUIMBO, & KOHTAKTHBIE CXEMbI 9KBUBAJICHTHBL.

Jlornueckas cxema

[TocTponm nOrHyYecKyro cxemy, peanusyouyro OAJI

Y =X, V X, - X;. IlockosibKy npy BBINOJIHEHUH JOTMUECKUX ONEepanuit
KOHBIOHKIIMS MMEET IPUOPHUTET Iepe]] AU3BIOHKIMEH, TO CHadaia
ClIeyeT pealn30BaTh Ha JIOTUYECKOM DIEMEHTE KOHBIOHKIIUU
HekoTopyro npomexytounyro PAJT f, =X, - X;, a 3aTem Ha BTOpOM
JIOTUYECKOM DJIEMEHTE Pealn30BaTh JU3BIOHKIMIO CHTHAJIA IIEPBOTrO
snemenTa f, mcurnama X;: y=x v f;

X

X, y

X3

IToctpouM norudeckyro cxemy, peanusyromuryro OAJI




™~ = )
y=6€ VX, € VX, . Tlpu TOCTPOEHHH JIOTUIECKOH CXEMBI
CHayayia, Ha JIOTHYECKUX DIIEMEHTax cieayer peanusoBath DAJ
IIPOMEKYTOYHBIX pe3yibratoB f, =X v X, u f, =X Vv X;, a 3arem

pcann30BaTh KOHBIOHKIUIO BBIXOAHBIX CUTHAJIOB Y = fl : fz

XS
1 f,
X & y
1
LR
X2

O06Ge CHHTE3UpPOBAHHBIE CXEMbl OSKBHUBAJICHTHBI, UTO JIET'KO
MIPOBEPHUTH, BOCIIOJIH30BABIINCH TAOJHMIIAMH HCTHHHOCTH (Tabi. 5)
JIOTHYECKUX DIIEMCHTOB.

KommenTapuii

4. 3aKOH IOTJIOIIEHUS

OO0t BUI
aHaJIUTHYECKON 3aIicu

X, VX Xy = X
Xl"(l\/XZ/:Xl

AHamuTnyeckas 3aMuch

[lpousseném 3ameny X, — f; B BepaxeHHH X, VX X, =X,
nonyunm f, v f - f, = f,. Ilockonsxy ®AJI B popmyine MoryT OBITH

mobObiMHM, TO, Hampumep, mnpu fi=x-x, um f,=xVvX,

npu cynepnosunun GAJI
CIPaBeIMBBIM OyJI€T U BbIPA’KEHUE BUAA:
_ — —
X, "Xy V Xy - €V Xy SX =X, Xy BT
a) BesicHMM cIipaBeAIMBOCTb paBEHCTBA X; V X, - X, = X;. [l aToro
IOCTPOMM  cxeMy,  peanmsywomyro  DPAJl P=x vX-X,.
KOoHBIOHKIIMA B PpENEHHO-KOHTAKTHBIX CXEMax OCYILECTBISAETCS
IIOCJIEIOBATEIbHBIM  COCAMHEHUEM KIKOYEH, a JIU3BIOHKIUSA —
napauieabHbIM. KpoMe TOro, KOHBIOHKIIMS UMEET IPUOPUTET NEPE]
JU3BIOHKIMEH, CIIe0BaTeNbHO, TU3BIOHKIMS B BBIpaKEHUU OyneT
OCYILIECTBIAATECA C PE3YyJIbTaTOM BBIIIOJIHEHUS KOHBIOHKIUU, T.€.
P=x v f, rne f =x-X,. Takum oOpa3om, peneifHO-KOHTaKTHas
TosICHITEILHAS cxema npuooperaeT BUJI:
peNeiHO-KOHTaKTHas p
cxema 1 X X,
2 T~
X,

Jlerko 3amMeTuTh, 4TO, €CIM (POHTOBOM KOHTAKT X, PA30OMKHYT, TO
00MOTKa pesie HUKOT/Ia He Oy/AeT Moj, TOKOM, €CJIH K€ OH 3aMKHYT,
TO pelie OKa3blBaeTCs TOJ TOKOM HE3aBUCUMO OT TIOJOKEHUS
KOHTaKTa X, . CienoBaTesibHO, TMHUIO 1 MOYKHO U3BATh, HE U3MEHSA
pe3ynbTaTa paboThl cxemMbl. OKOHYATEITLHO CXeMa MPUOOpETaeT BUI:




O—,X\ly—O—o
Ona moxer ObITh onucaHa BelpaxkeHueM P =X,. Takum oGpazom,
JeBasg M IpaBas 4YacTH PaBEHCTBA JCHCTBUTEIBLHO SKBHUBAJICHTHBI
X, VX Xy =X
6) Jlns okasaTenbCTBa CIPaBeUIMBOCTH paBeHCTBa X, - & Vv X, =X,

paccyxnas  aHaJOTMYHBIM  00pa3oM,  TOCTPOUMM  peleiiHo-
KOHTAKTHYIO cxeMy, peanusyromyo @A P =X, - & Vv X,

P
X, 1 Xy

~ 2

X,

AHanm3upysl TaHHYIO CXEeMY, JIeTKO YBHIETh, 4T0 0OMOTKa pene P
OyJIeT 1oJl TOKOM TOJIBKO B CIIydae, €ClId 3aMKHYT KJIOY X, HO €ClIU

OH 3aMKHYT, TO KJIIOY X, OKa3bIBa€TCs 3alIyHTHMPOBAHHBIM, M €rO
HIOJIOKEHHE Ha padoTy pelle He BIUSET, €CIHU KII0Y X; Pa30MKHYT, TO
K04 X, TOK€ OOECTOUCH M €ro MOJ0KEHHE TAKXKE HE BIMSACT Ha
nMTaHue 0OMoTKu pesne P.

Jlornueckas cxema

PaccyxneHusl Mpu MOCTPOCHHHM JIOTHYECKOW CXEMbl aHAJOTHYHBI
pacCyxaCHUusAM MpU NOCTPOCHUHN PCIICHUHO-KOHTAKTHOU CXCMBI.

a) Peanuzyem QyHkmuto y =X Vv X -X,. [Iockonbky B BbIpakeHHH
MNPUCYTCTBYIOT JBE ONEpalWd, KOHBIOHKIHUS W AU3BIOHKIUSA, W
KOHBIOHKIIUS HMMEEeT NPUOPUTET, TO CHAYaja Ha JIOTHUYECKOM
DJIEMEHTE KOHBIOHKIIUU PEATH3yeTCsl JIOTHYECKOe YMHOXKCHUE
BXOJHBIX CHTHATOB f =X, -X,, a 3aTeM Ha 3JIE€MEHTE TU3bIOHKIINU

peanm3yeTcs JIOTnueckasi CyMMa BXOJHOTO CHTHaJIa X, ¥ BBIXOJIHOTO
currana f,

X,

& f,

miy

Kak cnenyer u3 3akoHa X, VX, -X, =X, (3TO MOXHO IPOBEPUTH HA
OCHOBE aHanu3a pabOThl CXEMbl C HCHOJIb30BAHUEM TaOIIHUIIBI
UCTUHHOCTH (Tab. 5)), mojiydeHHasi cXeMa MOXKET OBITh MOJIHOCTHIO
UCKJIIOUEHa, TMOCKOJIbKY €€ paboTa CBOAMTCA K MOBTOPEHHIO Ha
BBIXOJIE Y 3HA4YCHHsA BXOAHOro curHana X,. IIpm sToM BXOmHOM
CUTHal X; M BBIXOAHOW Y CleAyeT COEIUHUTb MEXIy co0oi
IIPOBOJHUKOM.

Xy y

0) AHaJIOTMYHO TIOCTPOUM JIOTHUYECKYIO CXEMY st DAJI
y=X-€& VX, .




i

Pa6oTa HaHHOﬁ CXEMbI TAKKC€ CBOAWUTCA K IOBTOPCHHIO HA BBIXOJAC
Y 3HaA4YCHHs BXOJHOI'O CHrHalia Xl U TaK)K€ MOJKET OBITh 3aMEHEHa

MIPOBOJTHUKOM.
KommenTtapuii -
5. 3aKOH CKJICUBAHUS
a) v o =% %
0) x1~x_2vx2 =X VX,
OOwmwmii Bug B) X; - Xp VXt Xy =X

aHAJIMTUYECKOU 3aIIMCHU

r) (<1vx23(1vx2::x1
IIpumeuanue: ¢dopmynsl ckienBanusi (B) u (r) Hamboiee dYacto
UCTIONB3YIOT 1pu  MuUHMMH3amuu DAJl B  JU3BIOHKTHBHOM U
KOHBIOHKTHBHOM HOPMAJILHBIX (POpMax COOTBETCTBEHHO.

AHanutnueckas 3aruch
npu cynepnoznnnu GAJI

[IpousBeném 3ameny X; — f; B BeIpakeHHH X, X, VX, =X V X,,
nonyuyum f, - f, v f, =1 v f,. [lockoasky ®AJI B hopmyne moryt
OBITH MIOOBIMH, TO, Hampumep, nmpu f =X -X, u f, =X Vv X,
CIIpaBeUIMBBIM OYZIET BBIpa)KEHHE BHIA:

X, Xy o X, VX, VXV Xy =X X, VX VX, BT

Ilpumeuanue: TloCKONIBKY HMHBEPCHS HMEET IPHOPUTET IEPEN

JIPYTUMH ONEpaLUsIMU, TO BBIPAXKEHHE X, V X, 3aKII04YaTh B CKOOKU
He TpeOyercsl.

Tlogacuurensruas
peneiHO-KOHTaKTHAs
cxeMa

BpIsICHUM cHpaBeNIMBOCTh PABEHCTBA X, - X, V X, =X V X,. Jlus

3TOr0 CHHTE3UpyeM cxemy, peanusyromyro ®AJI P =X -X, v X,.
ITpu noctpoenun yutém crnenyromiee. dopmyna conepXKUT Tpu
onepanvn: MHBEPCUIO, TUIBIOHKIWIO U KOHBIOHKI[UIO. HpI/IOpI/ITCTI:vl
orepanuii pacrnpenesstoTcs B MOpsSAKe YObIBAaHHMs TakK: HHBEPCHS,
KOHBIOHKIIMIA HW JU3BIOHKIIHA. Onepaum[ HHBCPCUHU BXOJHOT'O
CUTHaja X, OCYILECTBISIETCS MOAKIIOYEHHEM BMECTO ()POHTOBOIO —

TBIIOBOTO KOHTaKTa. CxemMa uMeeT BU:

1 X, X

Ecnu mpoananu3upoBaTh CXeMy, TO MOXHO BBIICHHTb, YTO
€AMHCTBEHHAs CHUTyalusi MpU KOTOpodW oOMoTKa pene P Oyaer
obecToueHa, korga X, =X, =0. B ocranpHbIX ciydasx oHa OyzneT
noj TokoMm. CriemoBaTenbHO, TaONIMIa UCTUHHOCTH JAHHOW CXEMBI
HOJHOCTBIO COBHAJAET C TAaOMUIeH HCTHHHOCTH ABYXBXOJOBOTO




snemenTa WMJIM, paBeHCTBO CIPaBEAIMBO X, X, VX, =X VX,, a

JaHHas CXCMa OKBUBAJICHTHA HpHBeHeHHOﬁ HMKC:
P
Xl

X,

AHAJOTUYHO MOXHO J0Ka3aTh CIPABEAIUBOCTh OCTAIBHBIX (OPMYI

= A
ckineuBanusi.  Hampumep,  dopmyny P=6€ VvX, (1 VX,
peanu3yeT Cleayrolas pejleiiHO-KOHTaKTHAsI CXeMa:

JIerko 3aMeTHTb, YTO IIPU 3aMbIKAaHUU (POHTOBOIO KOHTAKTA pelle
X, (X, =1), u m000M COCTOSHHMHU pene X, TOK OyneT MOoCTynarh B

oOMoOTKy pene P mubo mno nuHuu 1, nmubo mno nuHUU 2.
CrenoBaTenbHO, COCTOSHIE OOMOTKH pelie HE 3aBUCUT OT COCTOSIHUS

peic XZ n Cro KOHTAaKTbl MOXHO HCKIO4YUTHb, 3aMCHHB
IMPOBOAHHUKOM.

X1
X

Bocnonp30BaBIIMCh  3aKOHOM — TaBTAJOTMM  MOXHO  YAAJIUTh
OyOonupyromue KOHTakTel pene  X,. B pesynaprare cxema
puoOpeTaeT BUA:

O Xl ( ) O
[Tomy4yennas cxema OTIUCBHIBACTCS bopmyoii: P=x,

—_N

\
Crenosarensro, € v X, 5€ v X, =X HT.J

Jlornueckas cxema

u—

IToctpoum noruueckyro cxemy aiust GAJl y = ((l V X, o X,. JlaHHas
dopMyna comepkKMT TpPU OHEpalMu, KOTOpble HEOOXOIUMO
BBIIIOJIHATh B CIEAYIOIIEM IPHOPUTETE: HHBEPCHUS MEPEMEHHOM,
JU3BIOHKIMS, KOHBIOHKIUSA. O0o3HaunM DAJl mpomexyTOUYHBIX
pesynbratoB Kak: f, =X,, f,=X v f,, Torma mormueckas cxema
UMEET BUJ:




X

: 1 f,

X—Zl_l <>i —I—& y
—

B cooTrBercTBHUM ¢ 3aKOHOM cleuBaHUS (MOKHO IPOBEPUTH
HE3aBUCUMO, MOCTPOUB TAOIUIy UCTUHHOCTU JUIsI TAaHHOM CXEMBbI),
IIOJIy4YCHHAsA CXE€Ma JKBMBAJEHTHA OJHOMY J3JIEMEHTY KOHBIOHKIIMHU

y=X "X,

| x
<

&

| >
N

KommenTapuii

6. 3akoH nHBepcHuH (3akoH Ae MopraHa)

OO0t BUI
AHAJIUTUYECKOM 3aIUCH

a) X VX VXV VX =X Xy Xyt X

0) X+ Xy X ot Xy =X VX, V Xy Ve VX,

AHanmuTHnyeckas 3anuch
npu cynepnosunun GAJI

B Belpaxkenuu X, v X, =X, - X, HIPOM3BEAEM 3aMEHY NEPEMEHHON Ha
DAl x; —> f;, momyunm f v f,=f -f,. Iockomsxy DAJl B
(bopmyre MoryT OBITH JIFOOBIMH, TO, Hampumep, npu f, =X, - X, u

f, = X, MOHO 3amucaTsb:

X Xy VX = F =X X%, - %

Bocnonp30BaBIINCh 3aKOHOM JBOMHOM MHBEpCUU (Mapa MHBEPCHUH,
N300paKEHHBIX YEpTONH OJHOU JJIMHBI M PACIOIOKEHHBIX JIPYT MOJ
JpPYroM B3aMMHO YHHUYTOXKAIOTCS) YIPOCTUM  BBIPAXKEHHUE M
OKOHYATEJIHO MOJIYYUM PAaBEHCTBO B CIEAYIOLIEM BHUJE:

X+ Xp VX =X+ X, X M T

[ToscauTensHast
peNeiHO-KOHTaKTHAs
cxema

BbIsicHUM CIIpaBeJIMBOCTh PaBEHCTBA X, - X, =X V X, . g 3TOro
CUHTE3upyeM cxeMbl, peanusytoume DAJI u3 neBoil u mpaBoit
qacTel paBeHcTBa: P =X vX, u P, =X X, .

(I)opMyna Pl =X+ X, COOCPXKUT ABE OICpalUi: KOHBIOHKIUIO H
HHBCPCHIO. HOCKOHBKy HWHBCPCHA OXBATBIBACT 3HAK OIICpallun
KOHBIOHKIIUU U IEPEMCHHBIC, YHACTBYIOIINEC B KOHBIOHKIWHN (Kpas[
YCPThI AHAJIOTUYHBI IIape CKO60K), TO OHa OCYHCCTBIIACTCA C

pe3yIbTaTOM BBINOTHEHHS KOHBIOHKIMH P’ =X Vv X,, TO ecTh BO
BTOpyl0 ouepens P, =P’. Peammsyiomas Qopmyny peneiiHo-
KOHTAKTHAsi CXeMa UMEET BUJI:




®opmyna P, =X, Vv X, COIEpXKHUT TpU OIEPALUH, JBE UHBEPCHH U
OJIHYy JAU3BIOHKLMIO. VIHBEpCUM HE OXBaThIBAIOT 3HAK JAU3BIOHKIIUHY,
3HAYUT, OHU JOJDKHBI OBbITh BBIIIOJHEHBI paHEe, 4YeM olepauus
OU3BIOHKIMM. TakuM o00pa3oMm, CHadaja cileqyeT IOJIyduThb
UHBEPCHbIE 3HAYEHMs OTACIbHBIX IIEPEMEHHBIX X, U X, , a 3aTeM

OCYIIECTBHUTDH MX JIOTHYECKOE CIOkKeHHE. UTOOBI N3MEHHUTh 3HAUCHUE
npoctoii nepemerHon (He DAJI !!!!, a ogHOTO BXOMHOTO CUTHAJIA)
JIOCTATOYHO BMECTO (PPOHTOBOIO MCIOJIB30BaTh THUIOBOM KOHTAKT, a
YTOOBl ~ JIOTUYECKH  CIIOXKHUTh, JOCTaTOYHO  COCAMHHUTH  HX
napajuieNbHo (CM. Ta0JI.5), TOTIa PeIeHHO-KOHTAKTHAS CXeMa UMEEeT
BUJI:

— P,

Ecnu npoananusupoBath paboTy 00€UX CXEM, TO JIETKO 3aMETHTh,
yro oOMoTku pene B, u B, Gyayr obecToueHsl, TOIBKO B Clydae,
Koraa X =X, =1, a B OCTalpHBIX CiIydasx OyAyT MOJ TOKOM.
CnenoBarenbHO, ©00€ CXE€Mbl OSKBUBAJIEHTHBI, a PaBEHCTBO

Xl . Xz = Xl Vv X2 CIIpaBCAJINBO.
AHaJIOrIYHO MOXKHO ITOKa3aTh CIIpaBCIJINBOCTE paBCHCTBA

X,V Xy VXg Ve VX, =Xy Xy + Xy teet X,

Jlornyeckas cxema

IToctpoum normgeckyro cxemy it GAJL y, = X, - X, . Paccyxnenns
IPU TOCTPOSHUH JIOTHYECKOH CXEMBI aHAJIOTHYHBI PACCYKICHHSIM,
UCMOJIb30BAaBUIMMCA HAMU TPU MOCTPOCHUU PpelIeHO-KOHTAKTHOM
cxeMbl. Takum 00pa3oM, CHavasia Ha JIOTHYECKOM IJIEMEHTE CIIeTyeT
peannu3oBaTh KOHBIOHKIIMIO CHUTHAOB X, M X,, a pe3yiabTar
BBITTOJIHEHUS orepanuu MHBEPTUPOBATb. Hannas
MOCJIEIOBATEIBPHOCTD OIEPAlNi peaTn3yeTcsi OJHUM JIOTHYCCKHM
anemeHToM — M-HE (DAJI «tpux Illeddepa») (cMm. obo3HaueHwUs,
MPUHSATHIE TIPU H300paKEHNUHU JIOTHIECKUAX DJIEMEHTOB).

| &

X,

. Y1

[Toctpoum normueckyro cxemy mnss DAJl y, =X v X,. JlanHas
dopmyna Takxke MOXKeT ObITh peaJr30BaHA OJHUM JIOTUYECKUM
aneMeHTOM. IloCKOJIBKY 1O BBINOJIHEHHS OIEpAalMM JAU3BbIOHKLIUU
clelyeT MHBEPTUPOBATh 3HAUEHMsI NEPEMEHHBIX, TO JIOTMYECKHUH




AIIEMEHT UMeeT BUJ (CM. 0003HaUEHUsI, TPUHSATHIC MPU U300pKCHUHN
JIOTHYECKUX DJIEMCHTOB):

Ecnu mocTpouTh TaOmuIbl MCTHHHOCTU Ui OOOHMX JIOTHYECKUX
3JIEMEHTOB, TO MOXXHO YBHUJ€Th, YTO OHM WMJIEHTHYHBI, TO €CTh 00a
JOTUYECKUX JJIEMEHTAa peaau3yloT ogHy u Ty ke DAJL
CrnenoBarenbHO, JU3BIOHKLUS HWHBEPCHBIX 3HAYEHUH BXOJHBIX
CUTHAJIOB, AHAJOTMYHA MHBEPCUU BBIXOAHOIO CHUTHaja IOCIIE
KOHBIOHKIIMU BXOJHBIX CUrHaJoB. II0CKOJIBKY, MHBEPCHS BXOIHOIO
CUTHaJIa JIIOOOr0 JIOTMYECKOTO 3JIEMEHTa MOXKET ObITh 3aMEHEHA
MHBEPCUEH  BBIXOAHOTO CHUTHajla HPEAbIAYIIEro  JOrMYECKOro
AJIeMEHTa (TOro, BBIXOJ KOTOPOTO MOJKIIOYEH K BXOJY JAHHOTO), a
JIBOMHAs WHBEpCUS HSKBUBAJICHTHA HEMHBEPCHOMY 3HAYCHHUIO
nepeMeHHoH, To norudeckas cxema g DAJL y, Moxker ObITh

MMpEACTaBJICHA HA 3JIEMCHTAX OAHOI'O BHJa CJICAYIOIIUM 06pa30M:

X, 1 %

Y,

.
X, 1 il_

JlanHas cxema monHOCThIO coOpana Ha asnemeHTa WJIM-HE. Ona
MOXKeT ObITh 3ameHeHa oaHuM anemeHtom HM-HE. OG6Ga
NEPEUYUCICHHBIX 3JIEMEHTa OTHOCAT K Oazuchvim (00pa3yroUM
MUHUMAaNbHBI 0a3uc), T.€. TEM D3JIEMEHTaM, COEAMHHUB KOTOpPbIE
onpeie€HHBIM 00pa30M MOXKHO peanuzosams 1100yio PAJL

KOHBIOHKIIMS WHBEPCHBIX 3HAYEHUH IEPEMEHHBIX SKBHBAJIEHTHA
WHBEPCHUH JTU3BIOHKINH TEX K€ EPEMEHHBIX.
JIM3BIOHKIMST MHBEPCHBIX 3HAYEHMM IEPEeMEHHBIX SKBUBAJICHTHA
KommenTapuit WHBEPCUH KOHBIOHKIIMU TEX K€ MEPEMEHHBIX.
Hcnonp3oBanue 3akoHa 1e MopraHna 1mo3BosisieT peoopa3oBbIBaTh
mobsie DAJI k onpenenénnomy 6azucy: U, NN, HE; U-HE; NJIU-
HE.

Qbo3nauenuss, npuHAMbLE NPU U300PAANCCHUU TOSUYECKUX IIEMEHIO0B.
ITycTp TOrMYeCcKui SJIEMEHT UMEET BU/I, IPEACTABICHHBIA HA PUC.
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Bxoapl y J1F000ro JIOTHUECKOTO 3JIEMEHTa BCErJa PacroJlaratoT CJIE€Ba, a BBIXOJ
(zb1) — cnpaBa. OKpy>KHOCTBIO Y OCHOBAaHHMS BBIBOJA « O » 0003HAYaeTCsd UHBEPCHUS
COOTBETCTBYIOILIETO CHUrHajia. MIHBEpCHs MOKET OCYLIECTBIATHCA C BXOJIHBIMU U
(M) BBIXOJHBIMH cUTHajgamMu. Hampumep, y JOTMYECKOTO 3JIEMEHTA,
M300paKEHHOTO Ha puc. EcTh MHBEpPCUS BXOAHOTO CUTHAJIA X, U BBIXOJHOIO
CUTHaja, KOTOPBIH MpeoOpa3yeTcss B CUTHAMT Y .

[TocnenoBarenbHOCTh PEOOPa30BaHUA JIOTHYECKUX CUTHAJIOB 3JIEMEHTOM BCEra
o0o3HavyaeTcst 0IMHAKoBO. OHa cleayroas:

1) CHauana JIOTMYECKME CUTHAJBI MMOCTYHAIOT HA BXOJbI JIOTUYECKOIO 3JEMEHTA
(cm. puc. ). Ecin Ha BXOJax MMeETCS MHBEPCHS, TO COOTBETCTBYIOIINE CUTHAIIBI
npeoOpa3yroTcs B MHBEPCHBIE (CM. pUC. MyHKTUpHAs o0aacTh Nel).

Hampumep, wu300paXEHHBI Ha PHUC. 3JEMEHT HMMEET WHBEPCUIO CUTHANA X,,

MO3TOMY B TMOCHEAYIOIIMX OMepalusXx BMECTO X,, OYIeT Yy4acTBOBAaThb
IIPOMEKYTOUHBIA CUTHAN X, =X, . JInsg yooOCcTBa MOKHO B TaOIMIly MCTHHHOCTH

JIOTUYECKOTO DJIEMEHTAa BBECTU €II€ OJIMH CTOJOMK B KOTOPOM 3allucath
COOTBETCTBYIOIIME 3HAUCHHS CUTHAJIA X,

X X | X=X
0 0 1
0 1 1
1 0 0
1 1 0

Curnan x, ocTa€Tcsi HEU3MEHHBIM, IMOCKOJIbKY MHBEPCHUM Ha €r0 BXOJE HET.

2) Jlamee c¢ mpeoOpa30BaHHBIMU CHUTHAJaMU BBITIOJTHSETCS OIepalus, KOTopas
0003HaueHa BHYTPH MPSMOYTOJBHUKA (CM. pUC. MyHKTUPHAsE 0071acTh Ne2).

Hanpumep, npenacraBieHHbIA Ha PUCYHKE JIOTUYECKHMW JJIEMEHT pPEAIU3yeT
OTIEPAIUIO0 «IU3BIOHKIUS» (CM. TalJa. ), OpUYEM apryMeHTaMH [Jis JaHHOMN
orepanuu OyayT CUTHAIbl X, B X,. O003HaYMM Pe3yabTaT OIepaIi CHMBOJIOM I,
OpUYEM I = X, v X, . 3aIIOJHUM €II€ OJUH CTOJIOMK TaOJINIbI HCTHHHOCTH 3JIEMEHTA!

/
X2 Xl X2 = X2

""""" 1

N
=1 =
ook

=




[Ipn 3amonHeHWM TAOMWIIBI WCIOJb3yeM TaOMUIly WCTHHHOCTA DJEMEHTa
«TU3BIOHKIHS (cM.Ta0. ). [TocKOMBbKY MepeMeHHas X, He y4acTBYET B OINEpallnHy,
COOTBETCTBYIOIINH CTOJI0€1] 0003HAYCH ITyHKTHPOM.

3) Ecnin umeeTcs MHBEpCUS Ha BBIXOJE, TO PE3YJIbTAT BHITIOJHEHUS TPEIbITyIIeH
orepanyu cjeayeT MHBEPTUPOBATh y=r. EcIu Ha BBIXOJE HET MHBEPCUM, TO
y =r, TO €CTh JIONOJHUTEIbHBIX MPeoOpa3zoBaHuil HE TpeOyeTcs.

[TockonpKy B HaIlleM MpPUMEpPE HMMEETCS WHBEPCHUS Ha BBIXOJIEC JIOTHYECKOTO
3IeMeHTa (CM. pUC. MyHKTHPHYIO obmacTh Ne3), To y=r. 3anumeM B TaOmuIe
UCTUHHOCTH emé OAWH cToyderl y. 3HaueHHUs HTOr0 CTOJIOMKA 3alojJHUM I10

Ta0NWIe WCTHHHOCTHA OJJIEMEHTa OTpullaHus (cM.Tabi. 5), TAe B KadecTBe
apryMeHTOB OyAyT MCIIOIh30BaHbI 3HAYCHUS CTOJIONKA I .

R X X=X | o« y
_____ O . 0 ¢ 1 | 1 0
_____ o .. 1 : 1 | 1 0
R 0 .0 0 1
_____ 1 i1 .0 | 1 0

4) Tak Kak BXOJHBIMH CUTHaJIaMU JJIsl U300paKEHHOTO HA PUCYHKE JIOTMYECKOTO
SIIEMEHTA SBJISIOTCS X, U X,, @ BBIXOJHBIM — Yy, B TO BPEMs KaK CHUTHAJIBI X, U I

CUMBOJIM3UPYIOT IPOMEXKYTOUYHBIE TMpeoOpa3oBaHUS BHYTPH  JIOTHYECKOTO
AJIEMEHTA, TO, BEBIYEPKHYB CTOJIOMKH MPOMEKYTOUHBIX ITPeoOpa3oBaHUM, OIYIUM
TaOJIUITy ICTUHHOCTH U300paKCHHOTO Ha PHC. 3JIEMECHTAa B OKOHYATEILHOM BHJIC:
Tabauna 9

bed
N

x
i

R OO0

RO O
R IO O

0
Ona omMChIBaeT B3aMMOCBS3b MEXKIYy BXOAHBIMH CHUTHAJIAMH DJIEMEHTa W
BBIXOJTHBIM CUTHAJIOM.

Teneps, BOCTIOIH30BABIINCH MPUHIIUIIOM CYTIEPIIO3HIINH, BBIBEIEM aHAIUTUYECKOE
BhIpakeHue, 3anaroniee GAJl anementa, n300pakEHHOTO Ha PUCYHKE.

B pesynbrare npeobpazoBanus (1) 6sma nmonyuena ®AJI, mocne mpeodbpazoBaHus
(2) 6buta momydena DAJI r=x,vx,, a mocne npeobpazosanus (3) — y=r.

[Ipou3BeneM IOCHIENOBATENbHBIE MOACTAHOBKU. I10JCTABUB X, =X, B =X, Vv X),
HOJIYYUM I = X, V X, , 3aTEM, TIOJCTABHB I =X, vV X, B Yy = TOJIy4YHUM aHAIUTHYCCKOE

BeipaxkeHne  DAJl  omuchiBaroliee  B3aMMOCBSI3b  BBIXOJJHOI'O  CHUTHaJIa
M300paKEHHOTO HA PUCYHKE JIOTHYECKOTO JIEMEHTA y C BXOJAHBIMU CUTHAJIAMH X,

M X, Y=X VX, .

[Ipoananu3upyem mnoaydeHHyro ¢opmyrny. Dopmyna COAEPKUT HECKOIBKO
AJIIEMEHTApPHBIX NMPeoOpa30OBaHMil: 1B MHBEPCUU U OJHY IU3BIOHKIMIO. B Hel xe
yKa3aH MOPAIOK BBIMOJIHEHHUS JIOTHYECKUX OIepaluid, KOTOPbIA MOXET ObITh
OTpEJIEJIeH Ha OCHOBE CJICTYIOUIUX MPABUIL:



— HWuHBepcuss umeeT NOPUOPHUTET MEpPEN APYTMMH ONEPAlMSIMH, AHAJOTUYHBIN
CKOOKaM.

— WuBepcus, o6o3HaueHHast 0ojiee KOPOTKOM UEpPTOM, UMEET MPUOPUTET TEpe.l
HWHBEpcHel, 0003HaYeHHOM O0J1ee JUTMHHON YepTOH.

— MHBepcust, 0XBaThIBaKOIIasl YEPTOU APYTUE JOTUUECKUE ONIEPAIIUH, BBITTOIHACTCS
MIOCJIE BBIMIOJIHEHUS ATUX ONEPALUi.

st ynoOGcTBa BOCHPUSITHS MOCIEI0BATENILHOCTH ONEPAIii MBICJICHHO BBIICIUM
YaCTU BBIPAXKEHHUS, OXBAYECHHBIE YEPTOM COOTBETCTBYIOIIEH HHBEPCUM MapaMu
CKOOOK, 3TO MO3BOJIUT HATJISAHO YBUIETh B KaKOW MOCIENOBATEIBHOCTH JOJIKHBI

BBITIOJIHATHCS IEUCTBUS B IPUBEACHHOU popmyrie: y = (J A%

Wtak, cHavama TpeOyercs HMHBEPTHUPOBATH 3HAauYEHUE IepeMeHHou Xx,. llepen
BBIMIOJIHEHUEM CJIEAYIOUIEH HHBEPCUUM HEOOXOAMMO BBIOJHUTE AU3IBIOHKLUIO,
NIOCKOJIbKY ~ HMHBEPCHsSI  OXBAThIBAET YEPTOM  ONEpalvi0  JU3BIOHKIUA U
y4acTBYIOIIME B HEH apryMeHThl. B mocieqHio ouepenb pe3yiabTaT HYKHO
UHBEPTUPOBATD.

Ecnu  conocTaBuTh  MOCHEAOBATENBHOCTh  AHAIUTHYECKUX W TaOJIMYHBIX
npeoOpa3oBaHuid, TO MOXHO 3aMETHThb, YTO OHA OJMHAKOBA, a, CJIEJOBATEJIBHO,

GopMyna y=x, vX, HOIHOCTBIO COOTBETCTBYET MOIYYEHHOH IS JIOTHYECKOTO
3JIEMEHTa Ta0JIMLe MUCTHUHHOCTHU (Tabia.9). DTO JIEerko NMpoBEpUTH MOACTAHOBKOM
3HAYECHUH NTIEPEMEHHBIX.

Hanpumep, BO3pMEM cienyroninii Habop NepeMeHHBIX X, =1, a x, =0. [loxcraBum

3HaueHus B (Qopmyiay: y=0v1. BBIIOIHMM HMHBepcHIO, 0003HAYEHHYIO Oolee
KOPOTKOH 4epToi, mnomyuuMm: y=0v0. BbIIOIHUM [U3BIOHKIMIO Y =0.
BrinonHuM ocraBurytocst UHBEPCUIO Yy =1. [loaydeHHBIA pe3ysibTaT COBNAAAET, CO
3HaUY€HWEM (YHKIMM Yy, 3aldCaHHbIM B Ta0nuile MCTHUHHOCTU (Tabn. 9) nns

JAaHHOTO Habopa MEepeMEHHbIX. AHAJIOTHMYHO MOKHO IPOBEPUTH COOTBETCTBHE
ananutuyecku 3amanHor ®AJI ¢ Taba. 9 Ha ocTalbHBIX HAOOpaX.

3. HaboOp apryMeHTOB, Ha KOTOPOM MAakKCTE€pPM NMPUHUMAET CBOE €AMHCTBEHHOE
HYJIEBO€ 3HAUYEHUE cognadaem ¢ HAOOPOM apryMeHToB, Ha koTopom DAJI,
3a/laHHasg Tabnuie WCcTUHHOCTH (kaptod KapHo), mpuHHMAaeT OJHO U3
CBOMX HYJIEBBIX 3HAYCHUH.

3anauya nonyuenuss KCH® moxer ObITh pa3zesieHa Ha TpU 3Tana, aHAJOTUYHBIX
stanam noigyuyenus JJCHO:
— OMpeJeIeHre KOJIMYECTBA MAKCTEPMOB;
— OMpeJelIeHNe AHATUTUYECKOTO BBIPAXKEHUS IJIs1 KAKIOTO MaKCTEpMa;
— cocrasiieHue BeipaxkeHuss KCHO.

Onpedenenue Koauuecmea Makcmepmos.
B obmem ciywae KCH® coumepkuT CTONBKO MaKCTEPMOB |, CKOJBKO HYyJEH
COJICPKUTCST B CTOJIOIE 3HAaYeHUW (YHKIMMU TaONHIBI MCTUHHOCTH (B sYCHKaX
kaptbl KapHo).
Hanpumep, mns DAJl 3aganHoi Tabmuuedt uctuHHOCTH (Tabn.l) mpu 3amucu
KCH® Heo6xoauMo UCIobh30BaTh TPU MakCTepMa, T.€.:

fQ]: D1 Py P (21)




Kak BuaHO u3 cpaBHeHusi cooTHomeHui (20) u (21) KoIMYecTBO MUHTEPMOB U
KOJIMYECTBO MAKCTEPMOB MPH OMHCAaHWUU OAHOM U Toi xe PAJI B olmieM cirydae
Pa3JIN4YHO.

Onpedenenue anatumui4ecKko20 8blpaicetus 0Jis Kaxrco0020 U3 MaKCmepmos.
AHQJINTUYECKOE BBIPAXKEHUE JJIS1 KAXKIOr0 MaKCTepMa MOJy4aroT Tak.
CHavasia BBOJST AHAJIUTHUYECKHE BBIPAKEHHS I 3HAYEHUW IEPEMEHHBIX,
BXoasmux B Habop. I[lpu »ToM, eciu B TaOnuile WCTUHHOCTH 3HAYCHUE

IIEPEMEHHON X, PAaBHO EIUHMIE X, =1, TO 3aNMCHIBAIOT X, €CIU K€ 3HAYCHUE

MEPEMEHHON pPAaBHO HYIO X, =0, TO 3alUCHIBAIOT X,. Ba)XHO OTMETHUTH, YTO
aHAJUTUYECKUE BBIPAKEHUS IS TIEPEMEHHBIX, BXOJSIIMX B MAaKCTEPM HHBEPCHBI
[0 OTHOIICHHIO K AaHAIMTHUYECKUM BBIPAKCHHUSM IEPEMEHHBIX, BXOJAIINX B
MUHTEPM.

AHaTUTHYECKOE BBIPAKECHHE MaKCTepMa TMPEACTABISICT COO0OM JAM3BIOHKITUIO
(JrormuecKkoe CIIOKEHWE) aHATUTUYCCKUX BBIPAKCHUN 3HAYCHHA TEPEMEHHBIX,
BXOJISINX B HA0OP, HA KOTOPOM 3HAYCHHE MaKCTepMa JOHKHO OBITh PaBHO HYJIIO.
Hampumep, MakcTepMm ¢, €IWHCTBEHHBIA HOJIb Y KOTOPOTO OYIET MOJIyd4aThCs Ha
Habope No O Ta6n. 1, mmeer Bua: f,=x,vX,vx (Tabm 6), makcrepm f,,

€AMHCTBEHHAsl €AMHMIA y KoToporo Oynaer (opmupoBatbcsi Ha Habope No 4 —
f, =X X, - X, AT.I.

Tabnuma 6
No X, ) ) ” KOMMGHTava/II‘/JI
opa | 1| 2| M| | o et
0 0 0 0 0 P =X VX, VvX,=0v0v0=0
1 0 0 1 1 Q=X VX, vX, =0v0vli=1
2 0 1 0 1 | @,=%XVvX,vx =0vlv0=1
3 0 1 1 1 P =X VX, VX =0vlvl=1
4 1 0 0 1 | @,=%XVvX,vx=1v0v0=1
5 1 0 1 1 P, =X VX, VX =1v0vl=1
6 1 1 0 1 | ¢=%X3VvX,vx =1viv0=1
7 1 1 1 1 P, =X VX, vX =1lvlivl=1l

f®:Qv&v&:@v@vg;kvgv&;

IIpumep nocmpoenus madaUybl UCMUHHOCIIU:
PaccMmoTpum nociie1oBaTeNbHOCTD MMOCTPOEHUS TAOIHIIBI HCTUHHOCTH,
ONMUCHIBAIONIEH PYHKIIMOHUPOBAHUE HEKOTOPOTO TMCKPETHOTO YCTPOICTBA,




HalpuMeEpP, CXEMbI, COJEpKamed Tpu KiIroda W OOMOTKy peme. Cxema wux
CO€JIMHEHHUS MPUBEJIEHa Ha pUC. 3

ol

X, X,

Puc. 3

a) Ilpu mocTpoeHun TaOMMIBI MCTHUHHOCTH B TEPBYIO OYepeb HEOOXOIUMO
OMPENICIUTh KOJUYECTBO CTOJIOIOB B HEH. [[7s 3TOro MOXKHO BOCIOJIB30BaThCS
cneayroieit GopMyIIoi:

X=n+m
I7I€ N— KOJIMYECTBO BXOIHBIX NIEPEMEHHBIX;
m— KOJM4YeCTBO BhIXOAHBIX DAJI;
MoxHO B TaOJIMIly UICTUHHOCTH 100aBUTH €€ OJUH CTOJOEI, B KOTOPhIA OyaeT
CIYXXUTh JiJI1 HyMEpallM¥ JBOWYHBIX HAOOPOB TMEPEMEHHBIX B JICCATUYHOMN
CHCTEME, XOTS 3TO 1 HE 00s3aTENIBHO.
[Ipoananusupyem cxemy (puc. 3). HeTpyaHO 3aMEeTUTh, YTO COCTOSIHUE OOMOTKHU
pere y B CXEMe OIpeeNsieTcsl COBOKYIMHOCTBHIO COCTOSIHUM KITIOUEH X, X,, X,

KaXIbI U3 KOTOPBIX MOXET UMETh JIBA IOJIOKECHUS: 3AMKHYT — IPOIYCKAET TOK
WM Pa30MKHYT — TOK HE mponyckaeT. Eciu yuecTs Takke, 4To Jyisi OOMOTKH pelie
y B JJAaHHOM TIpUMEpEe BO3MOXKHBI TOJBKO JBa COCTOSHUSI: «IOJi TOKOM» U «0e3
TOKa», TO, KaK CIEAYET U3 MPUBEAEHHOTO BBILIE ONPEACICHUS, PENE BMECTE CO
cxemoil peammsyer HEKOTOpyro PAJIL. IIoCKOIBKYy B CX€M€ TOJIBKO OIHO pele,
BKJIFOUAEMOE WJIM  OTKJIIIOYa€MOE€ OT HCTOYHMKA TOKa TMPU  Pa3IUYHBIX
KOMOMHAIMAX TOJOKEHUI KItouel, To peanusyercss Bcero onHa DAJl, 3HauuT
m=1. KonuuectBo BXOAHbIX TmiepeMeHHbIX i1 DAJl y onpenensiercs
KOJIMYECTBOM KIJTFOYEH, BKIIOYEHHBIX B II€Th MUTaHUS OOMOTKU peie, TO eCTh
n=3.

Wtak, Tabiniia MCTUHHOCTH JOJIKHA COJEPXKAaTh X=5 CTOJNOLOB, MNpU YCIOBUU
HaJM4us CTOJI011a HOMEPOB HAOOPOB MEPEMEHHBIX U X =4 TIPU €ro OTCYTCTBUM.

No
Habopa
0
0) Ilocie TOro, KaK OMPEAEIICHO KOJMYECTBO CTOJIOIIOB B TaOIWIIE MCTHHHOCTH
DAJL, HE0OX0UMO OTIPEIETUTH KOJIMIECTBO CTPOK. KomndecTBO CTpok B Tabnuile
PaBHO KOJMYECTBY YHHUKAJIbHBIX (HEMOBTOPSIONINXCS) HAOOpOB TMEPEMEHHBIX,
KOTOpOoe MOXHO ompenenuts mo dopmyse (1). IIpu 3TomM cTpoka 3arosioBka He
yuntbiBaercsa. [lockonbky y nanHot PAJI n=3, TO KOJHWYECTBO CTPOK PAaBHO

N =2° =8. Homepa HaOOpORB B TaOJIMIIC HICTUHHOCTH 3aIlOJIHUM oM Hy/ist 10 N .

Xy X, X3 y




Habopa

~NoogbhwWwNE

B) Temepp HEOOXOOMMO MEPEUYHCIUTh BCE YHUKAJIbHbIE HAOOPBI BXOIHBIX
nepemeHHbIX PAJL. TlocnegoBarenbHOCTh 3amoiaHeHUs: Takas. OObIYHO, CHayalia
3aMoJHAETCs caMblid MpaBbli cronlen BXoAHbIX nepeMeHHbix DAJL Ilpu 3ToMm B
COCEHUX [IBYX sU€iikax cToJIOlla dYepeayloT HOJAb M eauHully. Haumnaror
3aMO0JHEHUE OT HYJISL, KOTOPBIN MPOCTABIISIETCS B TYEIKE CTOJIONA, PACTIONOKEHHON
B cTpoke ¢ Habopom Ne (.

r) OcTtanpHble CTONOLBI TAONMIIBI MUCTUHHOCTU 3aIOJHAIOTCA TakuM 00pasoM,
4TOOBI B KaX/I0OM IMOCJIEIYIOIIEM CTOJIOIE IPYNIbl SYEEK C HYJIIMU U €IUHULIAMU
ObuUIM B JBa pa3a Oojblie yeM B mpenpiaymieM. [Ipudem siueliku Bcex CTONOLOB,
OTHOCsIKecs K cTpoke Habopa Ne 0, 00s3aTenbHO 3aM0IHSIOT HYJISIMU.

Hag(g)pa & & % g

0 0 0 0

1 0 0 1

2 0 1 0

3 0 1 1v

4 1 0 0

5 1 0 1

6 1 1 0

7 1 1 1
“

2 2

[Ipy mpaBUIBLHOM 3aIlIOJIHEHHMH BCEX CTOJIOIIOB camas BEPXHSSA SUeKa KaxKIoro
cToyiOa IobkKHaA coAepkaTth «0», a camast HIKHSSA — «1», mpuuém, B MOCICTHEM
3aIOJTHEHHOM CTOJIONEe BEPXHsS MOJOBMHA HAOOPOB JOJDKHA CONEPXKATh HYNH, a
HUKHSIS — €IUHULIBL.

n) Jlanee ycrmoBUMCS, YTO IO COCTOSIHHEM JIO0OTO Kitodua cxembl «0» Oymem
MOHUMATh €ro Pa3OMKHYTOE COCTOSIHME, TO €CTh COCTOSHHE, KOrja OH He
MIPOITYCKAET TOK, a MOJT COCTOSTHHEM «1» — €ro 3aMKHYTO€ COCTOSTHUE. AHATIOTHYHO
OyJeM CUUTaTh, YTO B COCTOSTHHH «1» 0OMOTKaA pejie y HaXOAMTCS MO TOKOM, a B
cocrossHun «0» — obOectoueHa. Torma, HEMOCPEACTBEHHO aHAIU3UPYS CXEMY,
MO>XHO 3arOJHUTH CTOJOCI] y TaOJIUI[bI UCTUHHOCTU. PaccyxIeHus Mpu 3TOM
MOKHO CTPOUTH CIEAYIOINUM 00pa3oM.



Ecam x, =0, 3HaYNT KIIIOY X, PA30MKHYT; X, =1, 3HAUUT KJIIOY X, 3AMKHYT; X, =1,
3HAYUT KJIKOY X, 3aMKHYT, TO y=1, TO €CTb ILielb NHUTaHUi OOMOTKU peiie

HaxoAuTcs 1oj TokoM. ClieioBaTeNbHO, B STYEHKE, COOTBETCTBYIOINICH Habopy Ne 3
CHENYET 3amucarh «1».

Han((_;pa & X2 & y
0 0 0 0
1 0 0 1
2 0 1 0
3 0 1 1 1
4 1 0 0
5 1 0 1
6 1 1 0
7 1 1 1

Paccyxmast aHaIOTHYHBIM 00pa3oM, MOXHO 3allOJHUTh BCE OCTAIBHBIC SYCHKH
ctosdua f. OKOHUATENbHO, TAOJMI]Aa UCTUHHOCTU JJISi CXEMBbI, MPUBEACHHON Ha

puc. 3, UMeeT BUI:

Hanf)pa % X2 % Y
0 0 0 0 0
1 0 0 1 0
2 0 1 0 0
3 0 1 1 1
4 1 0 0 1
5 1 0 1 1
6 1 1 0 1
7 1 1 1 1

Ilpumeuanue: Ecau B cxeMe HUCHOJIb3YIOTCS KOHTAaKTHbIE TPOWHUKH pele, TO
IPUHATO CUYUTATh, YTO MPU BKIIOUEHUU TPOMHUKA B CXEMY C HMCIOJIb30BAaHUEM
(GpPOHTOBOrO KOHTakTa (3aMbIKAaeTCs, €CIM OOMOTKa peje TMOoJ TOKOM),
COOTBETCTBYIOIIAas MEPEMEHHAasi MMEET MPSIMOE 3HAUYECHHUE X;, €CJIH K€ TPOUHHK

BKJIFOUEH THUIOBBIM KOHTAKTOM (3aMBIKAeTCsl, €CIM 0OMOTKa pesie 00ecToueHa), TO
COOTBETCTBYIOIIAsl IEPEMEHHAsT HMMEET MHBEPCHOE 3HaueHue. (0o03HauvaeTcs
VHBEPCHUsI YEPTOU HAJ IEPEMEHHOH X; .

[Tonyuennass @AJI onuceiBaeT PyHKIMOHUPOBAHKUE TOJIBKO CXEMBbI, PUBEIEHHON
Ha puc. 3. OueBUIHO, YTO MPU UHOM CXEeMe COEAMHEHMs KJtodei pene y Oynaer
peanu3oBbiBaTh Apyryto @AJI. KoamdecTBo KOTOPHIX MOXKET OBITH JOCTATOYHO
BEJIUKO.
Jleknus 3
Munumusayusa yukyuii aneedpol 102uKu

ITycTh (QyHKIMOHHMpPOBAaHHE HEKOTOPOH KOMOMHAIIMOHHOM CXEMbI OIMCAHO
Tabnuuell UCTUHHOCTH. OAHOM M TOM e TalnMile MCTUHHOCTH, KaK MpPaBUIIO,
MOI'YT COOTBETCTBOBATH HECKOIBKO PA3JIMYHBIX AHATUTUYCCKUX BBIPAKECHUM.




Tak, Hanpumep, Tabnuie UCTUHHOCTH (Tabs. 10), COOTBETCTBYIOT CIEAYIOIINE
BBIPAKECHUS:
fL=X "X, VX - X VX - Xy s

- N
f=x- (2 V Xy Xyt Xy No Ta6anua 20
f3 = X_l 4 X_2 : XJ_ 1 Ha60pa XZ Xl y
f, = Z v X_1 Xy, 0 0 0 1
fo=X, VX 1 0 1 1

5 2 1 ] > 1 5 .

BTO JICTKO IIPOBCPHUTH HCTIOCPCACTBCHHOU 3 1 1 0

MOJICTAHOBKOM B (hOPMYJIbl 3HAYEHUHN MEPEMEHHBIX
U3 BCeX HAOOPOB U BBIYUCIICHUEM 3HaUeHUN QyHKui. g mpumepa mpousBeacm
MoACTaHOBKU B pyHkuuu f,, f,, f,
— Habop NeO (x, =x, =0):

=X X, VX -XVX-:X,=0-0v0-0v0-0=1-1v0-1v1-0=1vO0v0=1,

f, =X, VX, X =0v0-0=1v1.-0=1v0=1;

fo=x,vx, =0v0=1v1=1;
— Habop Nel (x, =0, x, =1):

fi=X X, VX X, VX -X,=1.0v1.0v1-0=0-1v1-1v0-0=0v1v0=1;

fo=X VX, X =1v0-1=0v1-1=0v1=1;

fo=x,vx =0vi=1v0=1;
— Habop Ne2 (x, =1, x, =0):

fL=X X, VX X, VX X,=0-1v0-1v0-1=1.0v0-0v1.1=0vO0v1=1;

fo=X VX, % =0v1.0=1v0-0=1v0=1;

fo=x,vx =1v0=0v1=1;
— Habop Ne3 (x, =1, x, =1):

fL=X X, VX X, VX +X,=11v1-1v1.1=0-0v1-0v0-1=0v0v0=0;

fo=X VX, % =1v1-1=0v0-1=0v 0=0;

fs =X, vX, =1v1=0v0=0.
Jns Kaxaoro W3 aHAIMTHYECKUX BBIPAKEHUH MOXKET OBITh CHHTE3WPOBaHA
peanu3ymomias ero KoMOuHarmoHHass cxema. CreaoBaTelbHO, MOXET OBITh
CUHTE3UPOBAHO MHOXKECTBO pa3JIMYHBIX KOMOWHAIIMOHHBIX CXE€M, KOTOpHIE
OMUCHIBAIOTCSL OJTHOM M TOW ke TabJuIle MCTUHHOCTH, HO OTJIWYAIOTCS APYT OT
JIpyra BXOISAIIMMU B HHUX JIOTMYECKUMH DJJIEMEHTAMH, HMX KOJWYECTBOM H
CJI0’KHOCTBIO B3aUMOCBSI3€M MEXK1Yy HUMU.

Tak kak KaXIOMy CHMBOJIy AHAIUTHYECKOTO BbIpakeHUs PAJl B KOHTAKTHOU
CXEM€, KaK NpPaBWJIO, COOTBETCTBYET OJIMH KOHTAKT, & KaXKJIOMY OIEpaTopy B
JIOTUYECKON CXEME — OJWH JIOTUYECKUW DJIEMEHT, TO OYEBHIHO, UYTO CIIOKHOCTh
KOMOWHAITMOHHOM CXEMbI peanu3yomnied Ty win unyro OAJl, momumo mpodero
3aBUCUT OT CJIIOKHOCTHU €€ aHAJUTUYECKOTO BBIPAKEHUS (KOJIMYECTBA CUMBOJIOB U
OMEPaTOPOB, BXOMASIINX B BbIpaxeHue). Eciu y4ecTh, 4To 4eM cxema Mpoile, TeM
SKOHOMHYHEE (JICIIEBJIE M3TOTOBUTH, MEHBIIE PACXOAbl HA 3KCIUTyaTalyio), TO



HACyIIHOM CTAaHOBUTCS 33J1a4a MAaKCUMAaJIBbHOIO yHpoIIeHHs peanusyrommx PAJI
cXeM. YTPOIIEHUIO JIOTHUECKUX (KOHTAKTHBIX) CXEM CIOCOOCTBYET, B YaCTHOCTH,
munumuzayus OAJI

[Ton Munumuzarueir ®AJI moHuUMaT mpeoOpa3oBaHHWE MCXOTHOM (YHKIIUU
anreOpbl JTOTUKU, MIPUBOSIICE K YMEHBIICHHUIO YKCIIa CHMBOJIOB, B TOM YHUCIE, U
YyCia ONepaTopoB, BXOASIINX B €€ aHAJTUTUYECKOE BBIPAYKEHHUE.

Kanonuueckaa 3adaua munumuzayuu @A/l 3axknoyaeTca B HAXOKICHUU
aHanutuueckod ¢opmbel 3amucu DAJl, coxmepkamieli MHHHMATbHOE YHCIIO
BXOJKJICHU MIEPEMEHHBIX — TaK HAa3bIBAEMOU MUHUMANbHOU (hopmbl. VICXOTHBIMU
dbopmMamMu TIpU peNICHWH KAaHOHWMYECKOW 3a7adll MHUHHUMH3AIUN  SBISIOTCS
kaHoHn4deckue popmnel 3anmucu GAJI, K KOTOPHIM OTHOCSITCS:

1) TM3BIOHKTUBHAS coBeplIeHHass HopMalibHas GopMma (ICHD);

2) KOHBIOHKTHBHAs coBeplieHHast HopMaiibHas hopma (KCHD).

Kanonuueckuie popMbl BXOJAT B TPYIITY HOPMATBHBIX (HOPM.

Bcero BbIACNSAIOT TSATH MU3BbIOHKTUBHBIX HOPMAJIbHBIX (OpM, OFHA U3 KOTOPBIX
KaHOHUYECKAasl, M TISATh KOHBIOHKTHBHBIX HOPMAIbHBIX (OpM, BKIIOYAS OJHY
KaHOHMNYECKYI0. Bce OHM OTIIMYarOTCs IPYT OT ApyTra B IIEPBYIO OYEPEb CTEIIEHBIO
MUHUMU3AIUU.

[Tpu nu3broHkTHBHOM 3anucu ®AJI HCTIONB3YIOT cieayromme GOpMBI:
JTU3BIOHKTHUBHAS HOpMaibHas ¢hopma (JJHD),

JTU3BIOHKTHUBHAS cOBepLIeHHass HopMalibHasa popma (JJCHD),

COKpalll€HHas TU3bIOHKTUBHAs HopMaibHas popma (CAHD),

TYNUKOBas IU3bIOHKTHBHAs HopMaibHas ¢popma (TAHD),

MUHHMMAaJbHas TU3BIOHKTUBHAS HOpMaibHas popma (MIHD).
KOHBIOHKTUBHOM 3anucu OAJI ucnoias3yroT Takue (GOpMbI:

KOHBIOHKTUBHAasg HopMmanbHas ¢popma (KHD),

KOHBIOHKTUBHAs coBepIieHHas HopManbHas popma (KCHD),

COKpaIéHHasi KOHbIOHKTUBHAs HopMasbHas opma (CKHD),

TYyNUKOBas KOHbIOHKTUBHAsI HOpMaibHas ¢popma (TKHD),

MUHUMAaJIbHAss KOHbIOHKTHUBHAS HOpMasbHas hopma (MKHD).

Ha pucyHke npuMeHUTENbHO K IU3bIOHKTUBHOW 3anucu DPAJI mpencrtaBiieHO
COOTHOIIICHHE MEXKY Pa3IMUYHBIMU (POPMAMH.

CoomHouienue mexcoy OU3bIOHKMUSHLIMU HOPMATbHbIMU hopmamu DAJT
Huzvronkmusnas cosepwennasn nHopmanvras popma (JJCHD) npencrasnser codoit
TA3BIOHKIMI0O MUHTEPMOB. Kaxxapiii Bxoasamumii B JJCH® mMuHTepM CONEPKUT BCE
nepeMeHHbie, Bxosanme B GAJl, coenuHeHHbIE MEXIy COOON 3JIeMEHTapHBIMU
KOHBIOHKITUSIMH. KomuuectBo MUHTEPMOB paBHO
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KOJTMYECTBY HAaOOpOB TMEpEeMEHHBIX, Ha KOTOphiXx DPAJl mpuHUMAeT eTuHUYHBIC
3HayeHus. s xaxmon DAJl, 3amaHHOW TaOMUIIEH HMCTUHHOCTH, CYIIECTBYET
tosibko oxaHa JICH®. Hanpumep, Tabnuiie ucTuHHOCTH (Tabn. 11) cooTBeTCTBYyeET
enuHcTBeHHasa JJCH® cnenyromero Buaa:

fof v, v v v o =X X, X VX X, X VX Xy XV Xy Xy XV X - X, - X, (15)

Tabnuna 11
Haggpa & & % Y
0 0 0 0 0
1 0 0 1 0
2 0 1 0 0
3 0 1 1 1
4 1 0 0 1
5 1 0 1 1
6 1 1 0 1
7 1 1 1 1

Huszvronkmusnas nopmanvhas gopma (JH®D) — npeacrasiser co00il AUZBIOHKIIUIO
KOHEYHOTO YHCJIa DJIEMEHTAapHBIX KOHBIOHKIIUM, TOJYYEHHBIX B pe3yJbTaTe
CKJICMBaHUA, TaK Ha3bIBa€MbIX, coceOHux umnauxkaum. [JTHD xopoue [JCHD,
MOCKOJIBKY MOKET COJIEpKaThb MEHbIIEE YHUCIIO AU3IBIOHKIMH, a y4acTBYIOIIHUE B
IU3BIOHKIUAX YICHBI BBIPAXEHUS MOTYT COJEpXk aTh He Bce mepemeHHble DAJL
CnenyeT OTMETUThb, UYTO HUMIUIMKAHTHI OBIBAIOT COCEIHUMH, HECOCEIHUMH H
HECOU3MEPUMBIMH.

Coceonue umnaukanmael JOJKHBI YIOBIETBOPSITH ABYM CIEAYIOUIUM YCIOBUSIM:

— 00e cozepxaT OAMHAKOBOE YHUCIIO TEPEMEHHBIX;

— OTJIMYAKOTCA APYT OT Apyra NpeICTaBICHUEM TOJIbKO OJHON MEPEMEHHOM.

Hanpumep, coceaHuMH SBISIIOTCS HUMIUIMKAHTBL X, - X, - X3 X, M XX, - X5+ X, ,

MOCKOJIbKY ~ YJOBJICTBOPSIIOT OOOMM  TMEPEUYMCICHHBIM YCIOBUSIM, a HMEHHO,
COoZepKaT OAWMHAKOBOE YHCJIO MEPEMEHHBIX M OTJIMYAKOTCA Jpyr OT Apyra
NpeACTaBICHUEM TOJIBKO OJHOM TIepeMEeHHOM — X, (B OJHONW MMILIUKAHTE
nepeMeHHas X, HpeJCTaBleHa B IPAMOM BMJE, a B JPYroil - B MHBEPCHOM X, ,
OCTAJIbHBIE TEpEeMEHHbIE B O0EUX WMIUIMKAaHTaX WMEIOT OJWHAKOBBIA BUJ).
[IpuMepaMu COCEIHUX MMIUTMKAHT SABIISIOTCS TAKXKEe Mapbl X U X X, -X, U X, X, |
X, X, M X, -X,) X(+Xy, U X Xy, X -Xp-Xg U X -X, X, U T.JO. (Kaxknas MHBEPCUS B
MMIUIMKAHTaX OXBaThIBACT TOJIBKO OJHY IIEPEMEHHYIO M HE OXBaThIBACT 3HAKA
KOHBIOHKITUH ).

Hecoceonumu SBISAIOTCS UMIUIMKAHTBI, KOTOPbIE OTJIMYAIOTCA JpYr OT Jpyra
3HAYEHUEM HECKOJIbKUX TMepeMeHHbIX. Hampumep, HeECOCETHUMH SBISIOTCS



CIIEYIONINE MMIUIMKAHTBI X, -X, M X -X,, IOCKOIbKY OHU OTJIHYAIOTCS APYr OT
Jpyra 3HA4eHUsIMU JIBYX MEPEMEHHBIX: B OAHOW 00€ NMepeMEeHHbIE UMEIOT MPsMOe
3HAuY€HUE, a B APYyror — uHBepcHoe. [IpumepamMu HeCOCeTHUX UMIUTMKAHT SBISIOTCS
TaK)KE CIEIYIONIUE: X, X, X3 M X -X,-X, (OTIMYAIOTCS 3HAYEHUSMH JIBYX
MEPEMEHHBIX); X, X, X; H X, -X, X, (OTJIMYAIOTCA 3HAYCHHEM TPEX MEPEMEHHBIX);
X, + Xy Xg X, M X+ X, - Xg - X, W T

Cpenu HecoceTHUX UMIUTMKAHT €CTh TaK HAa3bIBAEMble HECOM3MEPUMEBIE.
Hecouzmepumple WMIUIMKAHTBI COJIEpKAT Pa3IMYHbIE TIEPEMEHHBbIE WM UX
pazIMYHOE KOJIMYEeCTBO. [IprMepoM HECOM3MEpUMBIX HMMIUIMKAHT SIBJSIETCS Mapa

X, X, X3 U X, - X5, IOCKOJBKY OJIHA U3 HUX COJEPKUT MEPEMEHHYIO X,, KOTOPOU HET
y npyroii. Takke HecoM3MepHMble MMILUIMKAHTHI MPEACTABIAET Mapa X -X, X, U
X, - X, - X, , TAK KaK B OJIHy U3 HUX BXOJIUT IIEPEMEHHAs X,, KOTOPOH HET B IPYTOi, a B
IPYTOM €CTh NIEPEMEHHAs X, , KOTOPOM HET B IEPBOM.

JIH® MoxeT ObITh MOJYYEHO MyTEM CKJICHMBAHMS TOJBKO COCEIHUX MUMIUIMKAHT. B
JICH® uMImMKaHTaMu SABJISIFOTCS MUHTEPMBbI — KOHCTUTYEHTBI €TUHUIIBI.

Onepanys CKJIECMBAHUS COCEAHUX MMIUIMKAHT OCYIIECTBIISICTCS C MCIOJIb30BAHUEM
(bOpMyIIBI CKICUBAHUS: X, - X, V X, - X, = X - (X, vV X,) = X -1=X,. B pe3ynbrare ckienBanus
pasMyaroniascs nepeMeHHas ncue3aeT, IMPU 3TOM o0pa3yeTcs HOBas MMIUIMKAHTA,
YUCJIO TEPEMEHHBIX B KOTOPOM YK€ Ha OJHY MEHbBIIE, a YHCIO JIOTHYECKUX
omnepanmii cokpamaercss Ha Tpu. Hampumep, X, X, - Xg X, VX X, Xz X, =X X3 X, H
T.0. Cuuraercd, YTO UMIUIMKAHTA, TMOJyYEHHass B PE3YyJbTaTe€ CKICUBAHUS
HEKOTOPOTO MHOKECTBAa KOHCTUTYEHT IMOKPBIBAET 3TH KOHCTUTYEHTHI ((popmupyer
Te XK€ 3HaueHWs (QYHKIMU Ha BCEX HAOOpax 3HAUYCHUN TMEPEMEHHBIX, UYTO U
CKJICCHHBIC KOHCTUTYEHTHI 1).

[Tockonpky JJCH® MoxkeT comepkarh 0ojiee OAHOU Maphl COCETHUX MMIUIUKAHT, a
CKJIeHKa Tr000M M3 HUX npuBoauT K mosiBiaeHuro JIH®, to omnoit JJICHD moxer
cooTBeTcTBOBaTh Heckoiabko JIH®. Hanmpumep, JICH®, 3anannoit dhopmysnoii (15),
IIOCJIE IEPBOTO CKIICMBAHUS MOTYT COOTBETCTBOBATH clieayromue JJHD:

fa =X Xy X VX Xy o Xy V Xy Xy Xy V X s Xy s

fy =X, XV Xg Xy o XV Xg o Xy o XV Xy Xy X

fo =X X, VX3 Xy V X3+ Xy - Xy 5

fg =X, X VX3 XV Xg - X, - X5

fo =X X, - X VX5 X, V Xy - X, UT.I.

Ecnmu B pe3ynprare CKIEWKM CHOBA MOJYYAKOTCS COCENHUE MMIUIMKAHTBI, TO OHU
TOXKe MOTYT ObITh ckJieeHbl. Hammpumep, JIH® f, comepxut cocenHne MMIIMKAHTHI

X, X, M X -X,, KOTOPbIE MOYHO MOABEPIHYTh CKIEHBAHHIO.

[Iporiecc MHOTOCTYNEHYATOTO CKJICWMBAHMS MPUBOIUT K TMOJYYEHHUIO WMILUIMKAHT,
KOTOpPBhIE HE CKJICUBAIOTCA C JPYyrUMHU. Takue WMIUIMKAHThl Ha3bIBAIOTCS
npocmeimu. JIOTMUECKYI0O CyMMYy BCEX MPOCTBIX HUMIUIMKAHT  HAa3bIBAIOT
cokpawénnon /[HO (CAH®D). [na JICHD (15) cokpamennoir [IH® siBnsercs,
Harpumep, caenyromas OAJIL:
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f =X X, VXs. (16)
OxBuBaneHTHOCTh DAJI B Bunme JCH® u CAH® nerko npoBepuTh, BBIUKCIIWB
3HadueHns obenx DAJI Ha BCeX BO3MOXHBIX HabOpax MEPEMEHHBIX, W IMOCTPOUB
Tabnuiy uctuHHOCTH. O0emM QopMysnaMm OyneT COOTBETCTBOBATh OAHA U Ta Ke
Ta0JIuIla UCTUHHOCTH.
[Tockonbky JICH® conepKUT UCXOHBIE UMIUIMKAHTHI (KOHCTUTYEHTHI 1), a CJITHD
— OpocThie (HECKJIEMBAEMbIC) UMILIUKAHTBI, TO MO CTerneHrn MuHuMuzanuu JIHD
HaxoxasaTcsa Mmexny JICH® u CIITHO.
CHH® yacto siBnsieTcss U30BITOYHOM, TaK KaK OJHA M Ta € KOHCTUTYEHTa MOXKET
MOKPBIBAThCS HECKOJbKMMH HWMIUIMKAaHTaMH (y4acTBOBaja B CKJIEHKe Tpu
MOJIYYCHUHM HECKOJIbKUX MpOCThIX HMIUMKAHT). [locie wuckmouenuss uz CJHD
JUIIHUX UMIUIMKAHT noiydyaioT mynukogyio /JH® (TAH®). [lpu ynanenun us
TIAH® mo6oit umiuiikanThl moaydaercs JJH®D, koropoit cootBercTByeT DAJI, He
HKBUBAJICHTHAS MUHUMU3UPYEMOH (C OTIIMYAIOIICHCS TaOIUIEeH UCTUHHOCTH).
Crnenyet 3aMeTUTh, uT0 Y MUHUMHU3UpyeMont @AJI moxeT O0bITh Heckoabko TIH®.
Ilytém cpaBuenuss THH® wmexay coOOW, BBISBISIOT Munumanwvhyro [IH®
(MJH®), xoTopas COAECpKUT HAUMEHBIIIEE YUCITIO IEPEMEHHBIX.

Coomnouienue mexncoy KOHbIOHKMUBHbIMU HOpManbhbimu hopmamu DPAJI
CooTHolIEHHE MEX]y KOHBbIOHKTUBHBIMH HOPMAJIBHBIMH (OpMaMy aHAJIOTHYHO
COOTHOILICHUIO MEXKTy AU3bIOHKTUBHBIMU HOPMaJIbHBIMU (popMamu.
Konvronkmuenasn coseepuiennan nopmanvhas ¢opma (KCHOD) npencrapisier
coOOl KOHBIOHKIIMIO MAKCTEPMOB (CIMEIUAIbHO BBOJWUMBIX KOHCTUTYEHT 0).
Kaxnpiii Bxoasumii B KCH® makcTepM COACPKUT BCE NEPEMEHHBIC, BXOASIINE B
®AJI, coequHeHHbIE MEXAY COOOM dIIEMEHTAPHBIMU TU3BIOHKIUAMU (6€3 CKOOOK U
MOBTOPSIOIIMXCA TEPEMEHHBIX). KoJIM4ecTBO MakCTepMOB pPaBHO KOJUYECTBY
HAaO0OpOB TMEpEeMEHHbIX, Ha KOTOphiX DAJI mpuHUMaeT HyJeBble 3HAYCHHUS (CM.
HopMainbHbie Gopmbl DAJI). Jlna ognont DAJI cymectByeT Toapko onHna KCHO.
Hampumep, tabnuiie uctuanoctu (tabdn. 11) coorBercrByer enuncrBeHHass KCH®
CJIEIYIOLEro BUA: .

f=fvi,vif,= ((3VX2le:(3vX2vX_13(3vX_2vX1,(18)

Kownvronukmusnas nopmanvuas gpopma (KHD) — npeacrapiser co00H KOHBIOHKITHIO
YMEHBLIEHHOTO YHCJIa 3JEMEHTApHBIX AU3BIOHKIMN 1o cpaBHeHH0 ¢ KCH®. Ilo
crenenn mMuHumuzauuu KH® naxomurea mexany KCH® u CKH®, nockoibky
MOXET COAEPKAaTh MEHBUIEE YHUCIO IEPEMEHHBIX M JIOTMYECKHX OIllepaluui, a
YYACTBYIOIIME B KOHBIOHKUUSAX WICHbl BBIPAKEHUS (MMIUIMKAHTBI), MOTYT
cozepxkath He Bce nepeMerHbie DAIJL.

KH® mnonydaercs n3 KCH®, tem xe cmocobom, uro u JJH® uz JJICHO, T.c.
CKIICUBAHUEM COCeOHux umniaukanm. OIpENEICHUE COCEIHUX WMIUIMKAHT JTaHO
panee. [lpu ckiieMBaHMM HUCIOJIB3YETCS] 3aKOH CKJIEMBAHUS, a B IMEPBYIO OYEPElb
Gopmyna: € v x, - vx_z} X VX, -X, =X v0=x IIpuMepamu cOCeHUX MMILIMKAHT B
KH® sgBnswoTcs cieayromme naphl:

— X ¥ X (B pe3ynbTaTe CKICMBAHMUS MOTy4aETCs MMILUIMKAHTA x-x=0);

—&vx, n ¢\x _ (B pe3ynbTaTe CKIIEHBAHMS MOJYYaeTCsl UMIIMKAHTA X, ),
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(VX VX, H (—VX \/X (B pPE3YIbTATC CKIICMBAHUA I1O0JYYACTCA HMIIIIMKAHTA

¢ x _HT.J.

Bo Bcex mnepeunciaeHHbIX Iapax o0€ MMIUIMKAHTBl COJEpPKaT OJUHAKOBBIE
IIEPEMEHHBIE U OTJIMYAIOTCS APYT OT APyra 3HaY€HHEM TOJBKO OJHOU MEPEMEHHOM,
TO €CTh YJOBJIETBOPSAIOT TPEOOBAHUSAM K COCEJHUM UMILIMKAHTAM.

[Tockonbky MuHMMH3anusg DPAJl ocyliecTBiIs€TCS TOJBKO C HCIOIb30BAHHEM
COCEHUX UMIUIMKAHT, TO Ba)KHO OTJIMYATh UX OT HECOM3MEPHUMBIX U HECOCEHUX. B
CBSI3U C JTUM IPUBEAEM IO HECKOJBKY IPHUMEPOB HMMIUIMKAHT IOCIEIHUX ABYX
BHJIOB.

Hecoceqaumy MMIUIMKAHTaMU SBISIIOTCS T€ NAPhl, B KOTOPBIX KaKJas MUMIIMKaHTa
COJIEP’KUT OJAMHAKOBBIE MEPEMEHHBIE, HO MPU 3TOM 00€ MMILIMKAHThl OTIMYAIOTCS
ApyT OT Ipyra 3HaueHUueM Oosiee, YeM OJHOM MePEMEHHOM:

— MMIUIMKAHTRL, OTJIMYAIOUIMECS 3HAYCHUEM [IBYX TNEPEMEHHBIX OJHOBPEMEHHO:

(VX VX3 H (vx vX3 ¥ (( VX, H ‘<_vx2 K

— MMILTMKAHTBI, OTIMYAIOMMECS 3HAYCHHEM TPEX MEPEMEHHBIX OJTHOBPEMEHHO:
(vazvx3 u ( VX,V X (—vxzvxgvx_ € v, v v, _U T
HeconsMepuMbIMM HMMIUIMKAHTAMH SBJISIOTCS T€ IApbl, B KOTOPBIX COAEPIKATCS
pa3HbIe IEPEMEHHBIE WIM KOJIMYECTBO IIEPEMEHHBIX PA3IIMYHO:

— UMIUTHKAHTBI, COTIEPIKANIIE PA3THIHbIC nepeMeHHme
¢ x V X I/I(VX VX, €V X &GV
— UMIUTAKAHTBI, COJIepKaIUe Pa3InuYHOE KOJTUYECTBO NMEPEMEHHBIX:

(vXZVXLI/I (:\/X_z,’ cvxzvxsvx_hn (I\/X_ZAI/IT.I[.
Jlormueckass cyMMa BCEX MpPOCTHIX (HECKJIEMBAEMbIX) HMIUIMKAHT Ha3bIBAeTCS
cokpawénnoiu KH® (CKH®D).
Tynuxosan KH® (TKH®) noiyyaeTcs W3 COKpaUIEHHOH, BbIYEPKHBAHUEM
JIIIHUX OPOCTBIX UMIIJIMKAHT.
Munumanvnaa KHO® (MKH®) — sto TKH®, coxepailias HaMMEHbBIIIEE YHUCIIO
OYyKB (CIMBOJIOB).

Memoowvl munumuzayuu PAJI
@aKTUYECKHA BCE METOJIbl MUHMMH3AllMA OCHOBAaHbBI Ha 3aKOHE CKJIeUMBaHMs. Bmecrte
¢ tem, ecinu paccmoTpers JICH® (15), To nerko 3amMeTuTh, YTO YK€ MPHU MEPBOM
CKJIEMBAHUU BO3MOXHBI HeckoyibkO JIH®, koropeie, B CBOXO oyepeab, MOILYT
COZIEpKaTh COCEIHUE MMIUIMKAHTBI, @ MOTYT U HE coaepxkarb. CileqoBaTeNbHO, B
OJHOM CJydyac MHUHUMH3ALMA MOXET 3aBepluThes TynukoBon JIH®D yxe mocie
IIEPBOTO CKJIEUBAHMS (COKpPALIEHUEM OJHOM HMMIUIMKAHTBI U YAAJICHHEM OJHOU
MEPEeMEHHOM), a MOXXET BKIOYaTh B Ce€O0sl HECKOJIBKO TIOCIIEI0BaTEIbHbBIX
ckienBaHuil (cMm.puc.). Takum o0pazom, pe3ynbmanvl MUHUMU3AYUU 3A8UCANL OM
NOpAOKA CKNeUGAHUA UMNIUKAHM.
Jyist mpuMepa Ha pUC. KPaCHBIM KpYy>KKoM oOo3HadeHa HekoTopas JJH®. Kak BumHo,
npu e€ MUHUMU3AIMK MOXKeT ObiTh monydeHa TH®, vo MJIH® cknenBanunem
nanHoi JIH® nonyuena ObiTh He MoxeT, XOTs u3 JJCH® e€ MOXHO MOTYy4IHUTH.
[TosToMy, mepea NpUMEHEHHEM JIOOOr0 M3 paccMaTpUBaeMbIX Jajieeé METOOB
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MUHAMH3AIMU, CIeayeT oOs3arenbHO mpeobOpazoBath DAJI Kk omgHOM W3
kaHonnyeckux ¢popm: JHCD nnu KCHO.

B 6oapmMHCTBE METOI0B MUHUMU3ALIMH JIEKUT aJTOPUTM Nepedopa paBHOCHIIbHBIX
JTHO.

Knaccudukanus Hanbosee U3BECTHBIX METOJIOB MUHUMHU3AIIUK TIPE/ICTABIICHAa HUXKE
Ha PUCYHKE.

MeToapl MUHUMHU3ALUU

OAJI
] L] Li
AnreOpandeckue AJITOPUTMUYECKHE Tabnu4HbIe METOTBI
npeoOpa3zoBaHus METO/IbI
rREThaxenuii MDA TT
g = <IN Merton
5 8 T peoOpa3oBaH
n < H = =2 p p
N Q °c g vg kxanT Kanuo
= L 5 3
o > 3 ¢
5 = = €
= = 5 F

Meron muanmu3zanuu OAJl npu nomotum anredpandeckux mpeodpa3zoBaHU

Paccmorpum  meton  muHMME3zanuu  DPAJlI  mpu  momomm - anredpandecKux
npeobOpa3oBanuid. J[aHHBIM METOJT OCHOBAaH Ha NPUMEHCHHH OCHOBHBIX 3aKOHOB
anreOpsl  Joruku (OyneBod anreOpbl), KOTOpble OBUIM PACCMOTPEHBI paHEeE.
Haubonee »(p(dexkTuBHBIMM M YaCTO HCMNOJIb3YEMBIMU MPU MHUHHUMH3ALUU C
MOMOIIBI0 AJITeOpanYecKuX MpeoOpa3oBaHUM SBIISIOTCS 3aKOH CKJICHMBAHUS U 3aKOH
MOTJIOLIEHUS.

PaznuuaroTr mnonHoe u HemoJiHOe ckieuBaHue. Ilocie BBIMOJHEHUS MOJHOTO
CKJICMBAHMSI OCTAE€TCS TOJBKO MMIUIMKAHTA-pe3yJbTaT, a HUCXOJHbIE COCEAHHE
UMILUTMKAHTHI, TOJIBEpriuecs ckiehke ynanstorcs. [locime mosHoro ckjieuBaHUs B
BolpaxkeHne DAJl BXOAAT KaKk HCXOAHBIE HWMIUIMKAHTHI, TaK WU WMILUIMKAHTA-
pesyinbTaT. Hampumep, npu IMOJHOM CKJIEMBAHUM HUMIUIMKAHT HekoTopou [IHO,
TOMYTHM: X - X, X3V X - X, - X = X, - X,, JUIA Te€X )K€ HMIUTMKAHT TIPH BHIIOJHEHUH
HEMOJIHOTO CKJIEMBAHMSI, pe3yJbTaT OyAeT TaKou:

XX X VX Xy Xy = XK o Xy s Xg VX - X - Xy VX - XKy

Bonee apdexTBHO TpUMEHEHNE HEMTOJTHOTO CKJICUBAHUS UMIUIMKAHT.

B sToM ciiyyae MUHMMHA3ALKS OCYLIECTBISETCA B ClenyrolleM nopsaake. Ha nepsom

dTare MUHUMH3ALUHA MCHOJIB3YIOT OINEPALMM HEIOJHOTO CKJICMBAHUS MMILIMKAHT.
[Ipy HEOOXOAMMOCTH OHHM MOBTOPSIOTCS BIUIOTH A0 OOpa3OBaHUs MPOCTHIX
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uMmIuMKaHT. [lociie Toro, Kkak Bce onepauvy CKICHBAHHS BBIIIOJHEHBI, HCIIOIb3YIOT

omepauuu TmoryomeHud. MHorma, Ha mociegHEW CTaaud, TMPUMEHSIOT 3aKOH

JIOTUYECKON  TaBTOJIOTMH (TIOBTOPEHMS), C IIEJAbI0 yJIaleHus HU30BITOYHBIX

MMIUIAKAHT.

Paccmotpum npumenenne ganHoro meroja Muanmuzauu Kk JICH® u KCH®.
Munumuzayus JJCH® memoodom ancebpauyeckux npeobpazosanuil

[TycTe nmeercs HEKOTOpas I[CHCD

f =X Xy Xy VX Xy Xy VX Xy Xy VX Xy Xy VX - Xy - Xy (45)

HCFKO 3aMCTHUTb, YTO OHA COI[Cp)KI/IT IIATH MI/IHTepMOB (KOHCTI/ITyeHT CI[I/IHI/IHBI):
f=fvivivivi.

Ka)KJIbIH M3 KOTOPBIX HMEET CIIeTyIOIIHi BUI:

fl_X1X2 XS’ f2_X1X2 X31f3_X1X2 X3’ X1X2 X31f_X1X2 XS

1. B navane muanmuzanuu JJCHO nponsBeJ:[eM HETOJIHOE CKIIEMBAHUE UMIUIMKAHT.
JI7151 3TOTO BBLAEIUM BCE MAPBI COCEAHUX UMILJIMKAHT:

faf, fuf, fuf, f,uf, f,uf,.

B pesynprare cxiieMBaHUs Iap COCEIHMX UMILIMKAHT IOJYYUM IIOKPBIBAIOIIUAE UX
VMMIUIMKAHTHI CIEAYIOIIErO BUAA!

v
fo=f v i, =X X, X3 VX X, X3 =X - X VX F XXy,
fo=T v =X X X3 VX Xy Xy =X - X (vxz)_ “Xs;
— —N
fo=f v I =X X, X3 VX - X, - X3 =X, Xg vxljx ‘X3,

f =T, v i, =X X, Xg VX X, - Xy =X, - Xy - ( vxzj_x1 Xq 1

fo=f vf X, ¢ .x .
au =1V 4:Xl'xz'xs\/xl'xz'xa:Xl'xz' 3 VX3 7 X Xy
Bripaxxenne @AJI nocie nepBoro HEMOJIHOTO CKIEUBAHUS COAEPKUT KaK UCXOIHBIE
UMIUIMKAHTBI, TaK ¥ TIOKPHIBAIOIINE UMIUIMKAHTBI, U, CJIEIOBATEIHLHO, UMEET BUI:
f=fvi,vivfi,vivi,vivi,vi,vf,=
=X, Xy Xy VX Xy Xy VX Xy X VX Xy Xy VX Ky Xy VX Xy VX Xy VX - Xy V
VX X_s VX X_z
Jlerko 3aMeTHUTh, UTO B TIOJIYYEHHOM BBIPAKEHUU CPEU MOKPHIBAIOIIUX UMIUIUKAHT
TaKX€ UMEIOTCSI COCEHUE, YTO MO3BOJISET OCYIIECTBUTh MOBTOPHOE CKIICUBAHUE:
foa = T vV Ty =X X, VX X, :Xl'(z VX, F X,

JR— ( _\ .
fraos = fia Vv foy =X Xg vX - Xy =X - 3 VX3 F X,
[Tocne TOBTOPHOTO CKJIEMBAaHHS OOJBIIE HE OCTAIOCH COCEAHMX WMIUIAKAHT.
PesynbraTr umeer Bua:
f=fvi,vi,vf,vivi,vi,vi.vfi,vi,vi,,vi,=
=X, Xy Xy VX Xy Xy VX Xy Xy VX Xy Xy VX Xy Xy VX Xy VX X VX - Xy V
VX Xy VX Xy VX VX
Bocrnonp3oBaBmuch 3aKOHOM JIOTHUECKOW TaBTOJIOTMH (CM. 3aKOHBI) MOYHO

VAQIUTh  TIOBTOPSIOIMIUECS ~ UMIUIMKAHThl.  OYEeBUIHO, TAaKUMU  SBISIOTCS
UMIUTMKAHTHI f,,, U f,,,. B OKOHYaTEIbHOM BBIPAKEHUH MOKHO OCTABUTH JIIOOYIO

U3 HUX:
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f=f,vi,vi,vi,vivi,vi,vi,vi,vi,vi,,=
=X, Xy Xy V Xy Xy Xy VX Xy Xy VX Xy Xy VX Xy Xy VX Xy VX Xy VX - X V
VX, Xy VX Xy VX
2. K nony4eHHOMY BBIPAKEHUIO CIEAYEeT MPUMEHUTH 3aKOHBI norjioiienus. OauH u3
HUX HWMEET CIHEAYIOWMMN BHI: X VX -X,=X. JaHHOE TOXAECTBO JErKo
noKa3piBaeTcs. JlJisi 3TOro cHavalia HUCHOJB3YIOT PaclpeleIuTEIbHbIA 3aKOH U
BBIHOCAT X, 3a CKOOKHU: X VX X =X -€vX, . Ilocme Yero ocCymiecTBISIOT
npeoOpa3oBaHusl B CKOOKAaX C y4E€TOM 3aKOHA JIOTMYECKOTO CIIOXKEHHUS C €IUHMIIEH
(cm.panee) x -€vXx, =x-1 H, B TIOCIEIHION OYEPEAb HCIONL3YS 3aKOH
JIOTUYECKOTO YMHOXKEHUSA Ha EIUHHILYy, MOJYYalOT OKOHYATEJIbHBIA PE3yJIbTAaT:
X -1=X
N3 npuBen€HHOro TOXKAECTBA MOXHO CHENaTh CIEAYIOIIAN BBIBOJ: IpHU
n3bIOHKTUBHOM 3ancu OAJI ummnmkanTa, coaepkanas HEKOTOPYIO MEPEMEHHYIO
X, MOTJIOIAEeT BCE MMIUIMKAHTBI, COJEPIKAILIHME ATy K€ IEPEMEHHYKO B TOM XK€
3HAUYEHUU, HO UMEIOIITUE TIPU STOM OO0JIbIIIEE YUCIIO TEPEMEHHBIX.
HaubGonee s>dpdexkruBHo mMunumuzupyer DAJI mornomnieHue ¢ HCHOIb30BaHUEM
IPOCTBHIX UMIUIMKAHT, UMEIOIIMX HAUMEHBIIEE YKCIO TNEPEMEHHBIX, MO3TOMY B
BBIPAKCHUHU, IOJIYYEHHOM IIOCJE HEIMOJIHOro CKieuBaHus uMIDIMKaHT DAJL, B
Ka4eCTBE MOIJIOMIAIOIICH MOMBITAEMCS MCIOJIb30BATh MMIUIMKAHTY, COAECpPKAILYIO
OJHY IEPEMEHHYIO — X, .
Jlerko 3ameTWTh, YTO JaHHAs WMIUIMKAHTA B TOJIYYEHHOM BBIPAKEHUU MOMKET
NOTJIONIaTh JPYrue, IMOCKOJIbKY NEPEMEHHas X, BXOAUT TAaKKE B HMIUIMKAHTHI
f,, f,, f5, £, T Tig, oy Tous cozeprKalme OoJplliee  YHCIIO IIEPEMEHHBIX.
CnenoBarenbHO, OCYLIECTBUM  omepauuio  norjomeHus. Jusg  storo ¢
HCTIOJb30BAaHUEM PACIIPEICTUTEILHOIO 3aKOHA BRIHECEM X, 32 CKOOKU:
=X Xy Xy VX Xy Xy VX Xy X V Xy Xy - X V Xy Xy Xy V Xy Xy WXy X VX ¢ Xy
le-X_Sle~X_2le :Xl~‘(2 ‘X3 VX, -X_SVX_Z-XSVX_2-X_3VX2VX3VX_3VX_2V1:\/X_1-X2 X3V
V Xyt Xy
N3 3akoHa JOTMYECKOro CIIOXKEHHUS C €IMHULEH CIIeIyeT, YTO BCE BBIPAXKEHHUEC,
HaxoJsIIIeecs: B CKOOKax paBHO €AMHUIIE, TOT/1a MOYKHO 3aITUCaTh:

f =X VX Xy Xy VX, - X
[TockonpKy ApYyrux MMIUIMKAHT, COJIEPKAIMX OAHY MEPEMEHHYK) HE OCTalO0Ch, TO
MoNpoO0yeM OCYIIIECTBUTDH OIEPAIUIO MOTJIONICHUS Il UMIUTUKAHTHI, COJIEpKAIICH
JIBE TIEPEMEHHBIX.
Kak cneagyer u3 BbIpakeHHUs], MOCJIE NMEPBOTO MOTJIOLICHUS OCTAJIACh TOJBKO OJIHA
UMIUTMKAHTa, COJepKalias JBE MEepeMEeHHbIX — f. =X, x,. JlaHHas WMITMKaHTa

MOXET IOIIOAaTh MMIUIMKaHTy f,. Ilormomenue ocymecTBUM aHaJIOTHYHBIM
obpazom:
— N
f =X, VXX X VX, - X, :xlvxz-x3-€v1):x1vx2-x3 (47)
[TockosbKy B MOJyYEHHOM BBIPQXKEHMM OOJIbLIE HET MMIUIMKAHT, KOTOPBIE MOYKHO
MOTJIOTUTH, TO MOody4YeHHast popma f =X, v X, - X, sBasercss M/IHO.
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IIposepka:

Kak wu3BecTHO, MpaBUIBLHO BBIMOJHEHHAss MuHuMM3anus DAJl He NpUBOIUT K
UCKKEHUIO TaOJUIbl ICTUHHOCTA KOMOWHAIIMOHHOTO aBTOMAaTa, HO, KaK MpaBuJIo,
YIOPOIIAET €r0 CXEMY.

a) ®opmyna (47) comepKUT MeHbIe OYKB, ueM dopmyia (45), clieioBaTelIbHO, i
COOTBETCTBYET OoJiee mpocTast KOMOUHAIIMOHHAS CXEMa.

0) Jlerko mokaszath, uto (opmyna (47) skBuBasieHTHa ucxogHot JICH® (45), nus
ATOrO0 JOCTATOYHO TOJACTAaBUTH B 00€ QOopMyasl BCEe BO3MOXKHBIE HAOOPHI
MEPEMEHHBIX X, X,, X;. O0e (HOpMyJIbI TaIOT OJMHAKOBBIM PE3yJbTaT, T.C. TAOIHUIIBI
ucTuHHOCTH 00emXx DA J] OqMHAKOBEL.

B) ®opmyna (47) cOaepKUT MPOCThIE UMIUIMKAHTBI, CIEI0BATEIbHO, ITO TYITUKOBAs
JHO (TAHD).

r) Ckopee Bcero dopmyna 47) nericrButenbHo siBisgercs MJIH® (moxHO y3HATH
TOJIbKO CpaBHEHHEM ¢ Ipyrumu TynukoBeiMU JJH® nonyyenusivu u3 JJICHD).
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[MTPMJIOXKEHUE

OCHOBHBIE 3AKOHBI BYJEBOH AJITEBPHI

Axcuomol dﬂ2€6l?bl JO2UKU.

3akonuwbl ancedpwvl 102uUKU 018 08YX U OoJIee NepeMeHHbIX:

1) KOMMyTaTUBHBIN (TIEPEMECTUTENbHBIN ) 3aKOH
a) X+Y=Y+X; 06)X:-Y=Y-X;
2) accolnMaTUBHBIN (COUETATEIBHBIN) 3aKOH
a) X+Y+Z=X+{NY+2)=(X+Y)+Z;
0) X-Y-Z=X-(Y-Z)=(X"-Y)-Z;
3) nucTpuOyTUBHBIHN (pacrpeaeUuTeIbHbIN) 3aKOH
a) X-(Y+Z2)=X-Y+X-Z;-0) X+Y-Z=(X+Y)-(X+2);
4) 3aKOH TOTJIOIICHUS
a) X+X-Y=X; 0) X-(X+Y)=X;
5) 3aKOH CKJICBaHUS
a) (X+Y)-Y=X-Y;6) X-Y+Y=X+Y;
B) X-Y+X-Y=X;1) (X+Y)-(X+Y)=X;
6) 3akoH Je Moprana
) X+Y+..=X Y1 6) XY= X +Y +.....

o1

(I11.10)

(T1.11)
(T11.12)
(I11.13)

(T11.14)
(I11.15)

(I11.16)



