Pacuernas pabota Ne4 OcHOBBI aJIre0pbl JJOrMKH

[TockonbKy B HU(POBBIX YCTPOWCTBAX HCIIOJB3YIOTCS TOJBKO ABa cumBoia O u 1, anreOpa
JIOTUKU UCTOJb3YeT JOTUYECKHe MepeMEeHHbIE U (DYHKIIUU OT HUX, KOTOPbIE TaK)Ke MPUHUMAIOT
Tonbko nBa 3HaueHus - 0 u 1. B moruke cumBonsl 0 u 1 He mudpel. Eqununa obo3Havaer
a0COJIIOTHYIO UCTHUHY, CUMBOJ () - abCoMOTHYIO J10Kb. OCHOBBI aJIreOphl JIOTUKU MPUIyMAT B
cepenune XIX Beka upnanjackuii marematuk J[x. Bynb, mostomy anreOpa JIOTMKM WHOT/A
Ha3bIBaeTcs OyneBa anredpa.

B oTnuume oT oOBIYHONW MaTeMaTWKH, B anreOpe JIOTMKW OTEpPalMH CIOKCHHS M YMHOXCHUS
3aMEHSIIOT OIEepaleil JIOTMYECKOT0 YMHOXXEHMsI (KOHBIOHKIMS), W ONEpaluell JOTrH4ecKoro
cioxeHus (Mu3bIoHKIMA). [[ns1 0003HaYeHHS omeparuii CII0KEHUSI ¥ YMHOXKEHHS HUCTIOJIB3YIOT
CIIELHATIbHBIE CUMBOJIBL: V - JIOTHYECKOE CIIOKEHUE, A - JIOTHUYECKOE YMHOKEHHE.

Omneparust JOTHYECKOTO CIOKEeHHsI o0o3HauvaeTcsi corozoM "MJIN" Beipaxenue a v b o3Haudaer
"unm a wm b". T. €. ecniu U a, ¥ b paBHO HYIIO, TO M pe3yJbTaT paBeH HYy/II0. Pe3ynpTar paBeH
CAUHUIIC, €CIIU XOTA 6]:1 OIHa W3 NCPCMCHHBIX paBHAa CAWHUIIC. Pe?)y.HI:TaT TaKXKe 6y,Z[GT
eAMHUILICH, eclii 00e ePEeMEHHBIX PaBHBI €ANHHUIIE.

Jlornueckoe ymMmHOXKeHHE o0o3HauyaeTcsi corozoM "U. Beipaxkenne a Ab o3HagaeT "a u b", T. €.
eclii a U b paBHBI HYJIO, TO U pe3yJbTaT paBeH Hymo. Ecin ogHa M3 NEpEeMEHHBIX paBHA
eAMHMUILIE, Ipyras HYJI0, TO Pe3yJabTaT BCe paBHO paBeH HYy0. Pe3ynbTar paBeH equHMUIIE, €Clu
00e TIepeMeHHBIX PaBHBI €AHHHUIIC.

BpIBOA: M JOTMYECKOIO CIOKEHHUs PE3YNbTaT PABEH HYIIO TOJBKO IIPU COBIAJCHUM HYJIEH,
JUIS JIOTUYECKOTO YMHOXKEHUS Pe3ybTaT PaBEH €IMHUIIE TOIBKO IIPU COBIIAJIECHUH €IMHHII.

Ectp eme monsrue orpunanus, oboznavaemoe "HE". O0o3HawaeTcs oTpuIlaHUE YEpTOW HaJ
0003HauCHHEM NEPEMEHHON WM CHMBOJOM —, CTOSILUM Iepen mepeMeHHoil. Hampumep, a
O3HayvaeT oTpuuanue a. [lo-agpyromy 3To oTpuiiaHue Ha3biBaeTcs MHBepcuen. To ecthb, ecinu a =
1, To @ = 0 u Hao6opoT. OTpUIlaHHE MOXKET ObITh HE TOJILKO OAHOM NMEepeMEHHON, HO U IIeJIOT0
BBIPAKCHHUS.

[Tonsitue nBoWYHOW TepeMeHHOM, Jormueckux omepanuid M, MM, HE o6pa3ytor cucremy
AKCUOM aJIreOphl JIOTHKH.

AHasnornyHo OOBIYHOM anreOpe, B Oy/neBOH JEHCTBUTEIbHBI CBOWCTBA I€PECTAHOBKH,
COYETATEeNIbHOCTU M PaclpeleInTEIbHOCTH:

avb=bva

anb=bna

av(ibvec)=(avb)vce

anbac)=(anb)ac

anbvce)y=anbvanc

[TomMuMO 3THX €CTh U APYTHE, CBOMCTBEHHBIC TOIBKO anredpe JIOTUKH, 3aKOHBI:
3aKOHBI OJJUHAPHBIX JIIEMEHTOB

anl=a
avl=1
an0=0

avO=a



3aKOHBI OTPULIAHUS
(mpaBuna e Moprana)

ana=0
ava=0
anb=avb
avb=anb

PacnipenenutenbHOCTh TU3BIOHKIIUN
av(bac)y=(anb)v(anc)

[IpaBuiia noraonieHus
av(anb)=a
an(avb)=a

OTH npaBWila M 3aKOHBl IIO3BOJIAIOT 3HAYMUTENIBHO YIPOCTHTH JIOTUYECKHE YpPABHEHHS U
GyHKIHIH.

Cxema """

JIByXBXOJIOBBIiA JTorH4ecKuii aemMenT "M" o603Hayaercs BOT TaK:

X1— &
X2 —]

—Y

>—~>—OO><
— OO
—o|o|o|

Takast TabnnuKka Ha3bIBa€TCS TAOIUIEH HCTUHHOCTH JOTMYECKOro 3jeMeHnTa. OHa MOosICHSIET, Kak
pa60TaeT DJIEMECHT, T. €. KaKOM CUTHa/l Ha €ro BBIXOZC IMPU ONPCACIICHHBIX CUTHAJIaAX HAa BXOZC.
Tabmuipl ICTHHHOCTH MPHUCYIIE BCeM MUGPOBBIM yCTpoicTBaM. B 3Toit Tabnuiie cuMBOJIBI X1 1
X2 03HAYaT BXOJAHBIC CUTHAJIBI, Y - BBIXOIHBIC. Hpnqu BXOAbI IMPUHATO 0603Ha‘{aTb CJIEBa
(9TO KacaeTcs JIOOBIX YCTPOMCTB), BBIXOJIBI - cripaBa. [lepemenHas x ¢ uHaekcoM 1 o0o3HavaeT
MITaIIHH paspsf, x2 - crapmmii. Cyast mo Tabnuie, equHuIa OyeT Ha BBIXOJE TOJIBKO TOT/A,
KOr/Jia Ha 000MX BX0/aax OyayT enuHHIbl. CUMBOJI & TOBOPHUT O TOM, UTO 3TO AneMeHT "N".

Cxema "UJIN"

Jlornueckuii anement "MJIN" o603HavyaeTcs Tax:

X1— 1
X2

—Y

Ero ta0iauna uCTUHHOCTH:



X1 | X2
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To ecTth, enWHUIIA HA BBIXOJIE TOT/A, KOTJa XOTS OBl HAa OJHOM M3 BXOJIOB IMPHUCYTCTBYET
eqununa. CumBoi 1 roBoput o Tom, yTo 310 351ement "MUJIN".

Cxema "HE"

Jlornueckuii anemeHT "HE", KOTOpBI MHa4Ye HAa3bIBAE€TCS MHBEPTOP, 0003HAYAETCS TaK:

Tabauua UCTUHHOCTH:

XY
01
110

O TOM, 4TO 3TO MHBEPTOP, TOBOPUT KPY>KOK HA BBIXOJE 3JIEMEHTa. B 3JIEKTpOHUKE MPUHSTO
KPY>KKOM 0003HauaTh HHBEPCHUIO CUTHAJA, T. €. IepeBOpoT ¢a3sl Ha 180 rpaaycos.

Ba3ucHeble 2JjeMeHThI

basucoM Ha3pIBaeTCs COBOKYINHOCTH 3JIEMEHTOB, C IOMOLIBI0 KOTOPBIX CXEMOTEXHHYECKU
MOYKHO PEaM30BaTh YCTPOMCTBO JIFOO0H CIIOKHOCTH.

Basuc "U-HE"

U-HE - 310 cxema U u cxema HE, cnoxxennsie BmecTe. Onepanus, KOTOPYIO MPOU3BOJIUT TaKOM
3JIEMEHT Ha3bIBAECTCSI MHBEPCUEH JIOTMYECKOTO YMHOXEHUS WIA OTPULAHUEM JIOTHYECKOIO
YMHOXXEHHS, HY WJIM WHBEPCHUEW KOHBIOHKIMU U €II€ KPAaCHUBBIM CIOBOCOYETAHUEM ILITPUX
[eddepa. Tpux Illeddepa HazpiBaeTcs moromy, uyto B Buae dopmynsl omneparus U-HE

3anuceiBaeTcsa Tak: Y = X 1|X 2.

Jlornueckuii anement U-HE o603HauaeTcs Tak:

X1— &
X2 —

Tabnua UICTUHHOCTH TSI HETO:




0 |1 1
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1

1 1 |0

CHauvaJia JJOTHYeCKH YMHOXAEM, a TOTOM BCE 3TO JIOTHYECKU OTPHUIACM.
Bbaszuc “UJIN-HE”

3neck Bce mo aHanorum ¢ snemeHToM U-HE. Onepanus, Bemmonnsiemas snementom WJIM-HE
Ha3bIBACTCA HHBCpCHCfI JIOTUYECCKOI'O CJIOXCHHUA WIIN HHBCpCHCfI AU3BIOHKIIUN WU CTpe.HKa

[upca. CTpenka moToMy, 9To B BHae GopMyIbl GYHKIMS 3amucbiBacTes Tak: ¥ = X144 X2

O6o3nauaercs anement NJIN-HE Ttak:

X1— 1
X2 —

—Y

Tabmuia ICTUHHOCTH:

X1 [X2|Y
0 [0 |1
0 |1 [0
1 10 |0
1 1 |0

AmnanoruyHo, eciu k Boeixonay snementa MJIM-HE npunenuts nHBEPTOP, TO MOTYUYUTCS SITEMEHT
WJIN.

Bbazuc "UCKIIIOYAIOIIEE-UJIN"

Omnepanus, BBITIONHsAEMAass TaKUM D3JIEMEHTOM Ha3bIBae€TCS CIOXKEHHUE IO MOIYJII 1Ba U
o0o3HavaeTcs TUTIOCUKOM B KPYXKOYKe, T. €. BOT TakuM cUMBosioM @ . B Buume ypaBHeHUs
dbyHkus 3anuceiBaercs Tak: X 1@ X 2. Unraercs 3710, kKak "nub0 MKC OAWH, JTHOO WKC ABa'.
O6o3nauenue snementa UCKIIFOYAIOUIEE-NJIN cnenytomiee:

x1— =1
X2

—Y

Tabauua UCTUHHOCTH:

X1 [X2|Y
0O [0 |0
0 |1 1
1 |0 |1
1 1 |0

KcraTtu, 3TOT 311€MEHT MOXKHO 3aMEHUTH JiornueckuMu demenTamu U, MJIW, HE, nockonbky

X1® X2=(X1AX2)V(X1AX2)



3amaual

B cxeme, npuBeaeHHON Ha puc.] onpeaenuTs JOrMYECKYI0 BEJIMYMHY HA BbIXOAaxX Y. 3HAYEHUS

BXOJIHBIX BEJIMYMH:
X1 =0
X, =0
X3=1
Xy =1
X5 =1

Puc.1

Pemenue:
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O0603HaunM Ha BBIXOJIaX JIOTUUECKHUX JIEMEHTOB MOPSIOK neicTBrid (Puc.2).

Puc.2

Beenem o00o3nauenme Fk g JIOrMdeckoil BEJIUYUHBI

aneMeHTa( k = 1,5 MpUHATHINA TOPSIAKOBBIA HOMED IEUCTBHUA).
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X1o—
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X4o
X50 |

DE3 337(7

Ha BBIXOAE Kk-0ro JOTHYECKOTO



TabmuIbl HICTUHHOCTH COOTBETCTBYIOIINX JIOTUYECKUM OIEPAIUSM MO3BOJIIOT ONPEACTUTH IO
3aJaHHBIM BXOOHBIM BetuurnHaM X 1+ X5 BpIXoaHEBIE JIoTHUecKre Beauunubl F1+-F4 n'Y.
PesynbTarhl perneHus mpuBeeHbI HUKE B TAOJIUIIE Pe3yIbTaTOB PEIICHUH.

Pe3ynbTarhl peneHnii

Howmep Howmep Jlornueckasa BxoaHbie 1eMeHTEI Brixogurnie
,Z[GI>'ICTBI/I$I 3JICMCHTA onepaum{ DJIEMCHTBI
1 DD2 nJIn X2=0 X3=1 Fl=1
2 DDI1 41 X1=0 F1=1 F2=0
3 DD3 WJIN-HE X4=1 X5=1 F3=0
4 DD4 HU-HE Fl=1 F3=0 F4=1
5 DD5 NJIIn F2=0 F4=1 Y=1

Ha ocHOBaHUY BBIMOJHEHHOTO PEMIEHU 10 BXOHBIM BEJIMUMHAM 3aJJaHHOM CXEMBbI TOJTyYEHa
BBIXOJIHAS JIOTHYECKas BeauunHa Y=1.

3anaua. B cxeme, npuBeeHHOM HA puc.3, ONpeaennuTh JOTHYECKUE BEIMYMHBI Ha BhIXoAax Y 1,
Y2,Y3. 3HaueHus BXOAHBIX BEJIMYNH IaHBI B TaOIuIE 1, a JIOTHYECKUE DIIEMEHTEI B TA0IHIIE 2.
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Taomuua 1 BxogHsle nanabie

X6 | X7
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Tabmuua 2 Jloruueckue dJIEMEHTEI

Ne | DDI1 DD2 | DD3 DD4 DD5 DD6 DD7 DD8 | DD9 | DD10 | DDI11
1 n HE | WN- WM | UCKIL- | W-HE 71 I HE " n
HE I
2 | wm HE 7 V-HE W U-HE | UCKIL- 7 HE | WIN- WJIN-
W HE HE
3 | W HE W " WCKJL- | W-HE 7 WIM- | HE | WIK- U-HE
I HE HE
4 n HE | WN- I " WM | UCKJL- | WIA- | HE | W-HE V-HE
HE I HE
5 | WHE | HE | WIN- T I 7 7 WUCKJI- | HE | WIU- U-HE
HE W HE
6 | WHE | HE 7 WJIH- WIN- | UCKIL- | WJIH W HE 7 7
HE HE I
7 n HE n WCKJL- | W-HE V- V- W-HE | HE I I
I HE HE
8 | UCKJL- | HE 7 " T W WJIH- U-HE | HE | WIK- U-HE
W HE HE
9 | WIKW- | HE | UCKI.- 7 " WJIH- U-HE W HE W U-HE
HE I HE
10 | WHE | HE I I " " U-HE WIN- | HE | WIM- | UCKIL-
HE HE I
11| wim HE | WJIH- T 7 T 7 WIN- | HE | UCKIL- | W-HE
HE HE W
12| Wii- | HE | WIW- | UCKIL- | WK V-HE T 7 HE 7 U-HE
HE HE W
13 | ICKJL- | HE " " V- I " I HE | WIN- V-HE
I HE HE
14 | wim HE 7 U-HE | UCKIL- | WIN- WJIH- W HE W U-HE
W HE HE
15 | wm HE W T WIN- | UCKIL- 7 U-HE | HE 7 WJIN-
HE N HE
16 | Win- | HE I I I U-HE WIN- | UCKJL- | HE | W-HE V-HE
HE HE I
17 " HE | W-HE I I I " WIN- | HE | WHE V-HE
HE
18 | Wwil- | HE 7 WJIH- T T T U-HE | HE | UCKIL- 7
HE HE WU
19 | Wn- | HE | UCKIL- " W-HE I I I HE n VJIN-
HE I HE
20 " HE | W-HE 71 U-HE U-HE 71 A HE I I
21 | UICKJL- | HE | WN- U-HE " V- I I HE I "
W HE HE
22 | WIU- | HE 7 U-HE | UCKIL- | WM T W HE 7 WJIN-
HE W HE
23| WHE | HE | WN- " " I WM | UCKIL- | HE | WIN- V-HE
HE I HE
24 | WHE | HE | W-HE V- I " I W-HE | HE | WIM- | UCKIL-
HE HE W
25 | wm HE 7 WUCKIL- | WJIH- WJIH- T U-HE | HE 7 7
W HE HE
26 | WM HE | UCKJL- | WIX- | UCKIL- " U-HE " HE n V-HE
I HE I
27 | wm HE " I U-HE WIN- | UCKJL- | UCKJL- | HE I I
HE W W
28 | wm HE W T T 7 WJIH- WIN- | HE N W
HE HE
29 | UICKJL- | HE | WIN- I I I U-HE W-HE | HE | WHE I
I HE
30 | WHE | HE | UCKJL- | W-HE I VI I I HE n VJIN-
W HE
31| WHE | HE | W-HE V-HE V-HE 7 T WIN- | HE | UCKIL- 7
HE WM
32 n HE I " V- I WM | UCKIL- | HE | W-HE n
HE I
33 | UICKJL- | HE WM | UCKIL- | WA I I I HE | WIN- U-HE




W NI HE
34 WJIn- HE nJm " NI NI NCKII.- nJm HE 14 H-HE
HE WJIN
35 H-HE HE H-HE nim- nim nu nim nJu- HE nJu- n
HE HE HE
36 nim HE nJu- HCKIL- nim- nim- nim n HE nJu- NCKIL-
HE I HE HE HE W
37 W HE H-HE NJIN- NCKII.- " H-HE nJIn- HE 151 15
HE WJIN HE
38 nim HE n nim N-HE nim- HCKIL- nJu- HE n H-HE
HE W HE
39 nim HE NCKIIL- nim nim nu nim- MCKIIL- HE nim nim
W HE W
40 WJI- HE 15 NI NI NI H-HE 15 HE nJm nJm
HE
41 nJm HE nJm H-HE NI NI NI nJn- HE H-HE nJm
HE
42 nim HE nJu- nim nim HUCKIL- | UCKIL- n HE n nJ-
HE NI N HE
43 W HE NCKIJIL.- NI NI NI H-HE 15 HE NCKIIL.- 15
WJIN WJIN
44 H-HE HE H-HE NI HCKII.- NI NJIN- H-HE HE H-HE 15
I HE
45 nim HE nim nu nim nim- nu H-HE HE H-HE n
HE
46 nJm HE nJm NJIN- NI " NJIN- 15 HE nJIn- nJm
HE HE HE
47 nJm HE nJm " H-HE NJIN- NJIN- NCKIIL.- HE nJm nJm
HE HE WJIn
48 n HE H-HE nim- HCKIL- nim- nu n HE nim nim
HE NI HE
49 WJ- HE WJI- " NJIN- NJIN- " H-HE HE nJm 15
HE HE HE HE
50 nJm HE H-HE NI NI NCKII.- NI W HE nJn- nJI-
NI HE HE




