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Tabauua ucTnHHOCTH QYHKUMH F

X X2 X3 F(x), x2, x3)

0 0 0 F©,0,00=0-0-0v0-0.-0=0v0=0
0 0 1 FO,001)=0-0-1v0-0-T=0v0=0
0 1 0 FO,1,00=0-T-0v0-1-0=0v0=0
0 1 1 FO,1,)=0-1T-1v0-1-T=0v0=0
1 0 0 F(1,0,00=1-0-0v1.-0-0=0v0=0
1 0 1 F1,0,1)=1-0-1v1-0-T=1v0=1
1 1 0 F(1,1,00=1-1T-0v1-1-0=0v1=1
1 1 1 FA,1,)=1-T-1v1-1-1T=0v0=0

3agaga 21. Ilycte nipu » = 3 OyneBa GYHKUMSA 3aJaHa TaOaulEei
ucTUHHOCTH (T1abin. 4.21). CocraButh CIH® n CKH® gna maHHoit
(GYHKLHMH.

Pewenue. Kaxnomy Habopy rnepeMeHHBIX (CTPOKE) ITOCTABHUM B CO-
OTBETCTBHE 3JIEMEHTAPHYIO KOHBIOHKIIHUIO, TIPHYEM KaXIOMY apryMEHTY
x; = 1 OygeT CoOTBETCTBOBATH X, a KAXIOMY X, = 0 OyzeT COOTBETCTBO-
BaThb X, B COOTBETCTBYIOLIEH 37IeMEHTApHO! KOHBIOHKLIMH.

CocraBuM OyneBy (PyHKLMIO, OOBbeIUHUB TU3BIOHKILIHMEH Te 3Jie-
MEHTapHble KOHBIOHKLIMHM, KOTOPHIE JaloT 3HaYeHHEe COOTBETCTBYIOLETO
OyJieBa BBIDaXEHUSA, paBHOE eIUHHULE: F (X, X3, X3) = X1X3X3 V X1XoX3 V
v X1%,X3. B pesynbrate monyywin CIH®. DTo npaBWwiIo cripaBeLIuBO
IUTsI 110001 6yneBoi QYHKLIMH.

Y1066 noctpouts CKH® mnst HekoTOpoi dyHkuuu F, Hago mo-
ctpouth FB CIIH®, T.e. B3ITh IU3BIOHKLIUIO 3JIEMEHTAPHBIX KOHBIOH-

Taonuuma 4.21

Tabnauua ucTHHHOCTH OyneBol GYHKIMH TpexX mepeMeHHbIX

X| X X3 F(x;, x3, x3) |DneMeHTapHble KOHBIOHKLUU
0 0 0 0 X| - Xp - X3
0 0 1 0 X| - Xy - X3
0 1 0 1 X1 Xy - X3
0 1 1 1 Xy - Xy - X3
1 0 0 0 x| Xy - X3
1 0 1 0 X| - Xy - X3
1 1 0 1 XXy X3
1 1 1 0 X X) - X3





[image: image2.png]KUMH, JAIOLUX 3HAaY€HUE, paBHOE HYMIO, U B3STh OTpULIaHUE OT F,
TaK KaK F = F.

B HaweM ciydae F(x;, Xy, X3) = X1 XX3 V X1XX3 V X1XX3 V X1 XpX3 V
v X1X,X%3. C nomouibio 3akoHa /le MopraHa oTpullaHUE TU3BIOHKIUHU
IIPEBpPATUM B KOHBIOHKILHIO OTPHLIAHMIT U MHUHUMU3UPYEM BhIpaxe-
HHe, COXpaHsIsl €ro BHI, T.€. KOHBIOHKTUBHYIO dopmy. Toraa

F(x), x3, x3) = F(x), X5, X3) =

—XIX2X3VXIX2X3VXIX2X3VXIX2X3VXIXZX3—

= X| X3 X3+ Xj X3 X3 - X xz x3 X xz X3 X1 XaX3 = (X Vv X3 v X3) -
VX VX)) (X v vxs) (v v X)) (X VX voXs).

ITonyyeHHoe BeIpaxeHue siBasiercsi CKH® pmanHoi ¢yHKUHUH
F(xla X2, x3)'

IIpaktnyeckuM nocrpoeHneM CIIH®P nmoka3aHo, yTo JM10b6ast Oye-
Ba QYHKLMSA, He SIBJISIOIIAsICS KOHCTAHTOM, MO TabjHuLe HCTUHHOCTH
pa3yiaraeTcsi B COBEpPIIEHHYI0O HOPMaJIbHYI0O OpMYy, T.€. B KOMITIO3H-
LIMI0O OTPULIAHHUS, KOHBIOHKIIMM Y OTU3IBIOHKLHMHU. A MOCKOJIBKY TO Xe€
OBLIO CIeJIaHO M IJISI KOHCTAHT, TO YTBEPXIECHHE JOKA3aHO IS II000oH
OyneBoil GYHKUMHU TTIPOU3BOJBLHOTO YHUCJA ITepeMEHHBIX.

CymectBoBanue CJIH® no3BosisieT IIpoBeCTH MpoLieaypy, Ha3bIBa-
EMYIO pa3jiokXeHHeM OyyieBoi (PyHKLMH IO MepeMeHHOH x;. Pa3noxe-

HHME TO03BOJIAET IPEACTABUTh MPOU3BOJIBHYIO QYHKIMIO f(X), ..., X,) B
BUIC f(xla ooy xn) = Xk p(xl: ooy Xh-ly Xierly +oo xn) vV X q(xl: ey Xk—1»
Xils -5 Xn)-

D10 nerko cuenats, otaensds B CIH® Bce ciaraeMsle C x; OT X; U
BLIHOCSH X, WU X, 32 CKOOKY. Torza BeIpaxXeHus: B cKobKax 6yayT He-
KHUMH QYHKUUSMM p M ¢, HE 3aBUCAILMMM OT X,. B 3agaye 21 uMeem
F(x), X3, X3) = X1XX3 V X1XX3 V XX X3 = X1 (X3 v XX3) v X1(X%3) =
= x,(x,)) v x;(x,x;). CnenoBaTenbHO, MBI IIPOU3BENHU pastoxeHue F(x;,
X5, X3) 10 X;. AHAUJIOTMYHO MOXHO IMPOMN3BOAUTh PA3J0XEHUE IO IPYII-
re nepeMeHHBIX. [Ipole Bcero 3To MOXHO caeaaTh IOCJeIOBaTE/Ib-
HBIM pa3JIOXXEHUEM I10 OOHOI MEePEMEHHOM, BXOASUIEH B 3Ty I'PYIITy,
a 3aTeM MPUBECTH OCTABIIMECS BBIPaXEHMS (B YAaCTHOCTH, P U q) K
CIH® ot MeHblLIero Yyucaa nmepeMeHHBIX.

4.6.2. llornvyeckue cxembl

OmHolt U3 1ieyeil OyJieBoil aireOphl ABASETCS ONMMCAHHE TTOBEJE-
HHUS M CTPYKTYpHI JJoTHYecKHX cxeM. JIorHyeckas cxeMa MMeeT BUI
«4epHOTo SIIIIMKa», B KOTOPOM BXOI — Ha0op OyJIeBEIX IEpEMEHHBIX,
a BeIxog — OyneBa ¢yukuusa F(x, ..., x,) (puc. 4.6).

MeTon «4epHOro fALIMKa» MCIOJB3YyeTCHd B TE€X CJydasx, Korga rnpeame-
TOM HM3Y4YEHHS SABJAETCA NMOBEAECHHUE CIOXHBIX CUCTEM, a HE UX YCTPOMCTBO.




[image: image3.png]x| HccnenosaTtenss MHTEPECYIOT JHUIUb BXOIHBIE U BbI-
x2—> F XOAHbIE CUTHaJIbl, @ HE NMPOLECCHI, MPOUCXOAALIHUE
m—— 3  BHYTPH CaMOTI0 YCTPOWCTBa. BrniepBbie MOHATHE «Yep-
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M OKpYXalollei cpenoit, Koraa rnpeaMeToM UCCIeao-
Puc. 4.6. Jlornyeckass  BaHHS CJIyXaT NMOTOKH HHPOPMALIMH.

cxema JIIst TOro 4TO6BI OMMCATh IMOBEACHUE <«UEP-

HOTO SIILMKAa», JOCTATOYHO BBIPA3UTh BhIXOH F B

BUJe PYHKLHMHU OT [TIEPEMEHHBIX X|, X, ..., X, WIHA ITIOCTPOUTH UICTUHHBIE

BhIpaXX€HHSI, COOTBETCTBYIOLILME JIOTUYECKON CBSI3U MEXAY BXOOTHBIMU

TIEpeMEHHBIMH, WJIK MUHUMHU3HUPOBATh AHAIUTUYECKYIO POPMYITY 3TUX
CBsI3€eid.

IIpuMepaMu JIOTMYECKHUX CXEM CITYXaT OOBIKHOBEHHBIE MUKPOCXE-
MBI, KOTOpbI€ B OOJBIIIOM KOJHYECTBE MPUCYTCTBYIOT B 3JIEKTPOOBITO-
BBIX MPHUOOpax U KOMIIbIOTEpPax. B 3JIeKTpOTEXHUKE IPUHATA MapKH-
pOBKa MHKpPOCXEM ITO TOM (PYHKIHMH, KOTOPYIO OHU peain3yroT. OHa
nmeetr Bun U—HE, 2U—HE u 1.41. Eciu 3nmeMeHT MMeeT BXOOHOE
HarpsixeHue B rnpeaenax oT 0 1o 0,4 B, To OHO paccMaTpUBaeTCs KakK
sorndeckuit 0, ecnu HanpsxeHue B npeneiax ot 0,7 no 1,5 B, To oHO
paccMaTpuBaeTcs Kak 1. IIpyMepHO TakMe Xe XapaKTepUCTUKUA UMEET
BBIXOJHOE HalpspkeHUe. PaboTy mogobHoit MUKPOCXEMBI YIOOHEE BCe-
ro aHAJIM3UPOBATh C NMMOMOIBI0 ocuwuiorpada. Jlormyeckas cxema HE,
peaJM3yIolllass OTpUllaHUe, Ha3bIBaeTcs1 HHBepTOopoM. OHa repeBopa-
YyMBaeT CUTHAJ Ha 3KpaHe ocuwuiorpada.

KoMOMHaMOHHAasA cXeMa — 3TO JIOTMYeCKasi CXxeMa, B KOTOpOM 3Ha-
YyeHHsI BXOJIHBIX [TEpEMEHHBIX B JaHHBIII MOMEHT BPEMEHM MOJTHOCTHIO
OIpeNEIISIIOTCS 3HaYeHUSIMHM BBIXOJIHBIX NepeMEeHHbBIX. C pa3BUTUEM BbI-
YUCJHUTEJIBHON TEXHUKHM MaTeMaTH4eCKasl JIOTMKa OKa3ajiach TEM HH-
CTPYMEHTOM, KOTOpPBI 1aeT BO3MOXHOCTh aHAJIU3UPOBATh 3JICKTPH-
yecKHue LemnH NpHu npoekrupoBaHuu OBM. Jlornueckas cxema ycTtpou-
CTBa OCHOBBIBAE€TCS Ha OOBECAMHEHHM IJIEKTPOHHBIX 3JIEMEHTOB,
peUTH3YIOLUX KOHKPETHEIE JIoTHYyecKue onepauuu. IIpouecc nocrpo-
eHUsI GYHKLIMOHAIBHBIX CXeM IJIST pa3padoTku ycrpoicTBa [TK MOXHO
IIpeICTaBUTh B BUJE CJIEAYIOLIETO aJITOPUTMA.

1. AHanu3 QYyHKLMIA.

2. CocraBiieHHe TaOJIUL HICTUHHHOCTH MO pe3yJbTaTaM II. 1.

3. CuHTe3 Jornyecko pyHKUMH MO TabIULE UCTUHHOCTH.

4. MyuHUMHU3aLMS TTIOJTY4eHHOMN IOrn4eCKOM QYHKIIMH.

5. ITocTpoeHue JJorm4ecKoi cxeMbl YCTPOMCTBA IO pe3yJibTaTaM II. 4.

B cBOlO o4Yepenb, aJITOPUTM CHHTE3A JIOTUYECKOM QYHKUMHU UMEET
CJCAYIOLLUI BUI.

1. B 3apanHoi#t Tabaulle MICTUHHOCTH HaXOISATCA HAa0OpHI IIEPEMEH -
HBIX (CTPOKH), B KOTOpBIX F(Xxy, ..., X,) = 1.

2. JIst kaxnoro Habopa 3alMCHIBAeTCsI KOHBIOHKIIMS BCEX BXOIHBIX
TepeMEeHHBIX, 3Ha4eHHe KOTOPhIX paBHO 0.




[image: image4.png]3. Bce nonyyeHHble KOHBIOHKIMHU OOBbeIUHSIOTCS JU3BbIOHKLIMENA B
JIOTUYECKYI0 QYHKLUHIO 1 MUHUMHU3UPYIOTCS].

IToHsaTHO, 4TO Takass norudyeckass PyHKUUS TpeACTaBJsieT cOOOM
JH®, MUHUMH3UPOBAHHYIO TaK, YTOOBI OBUIO MEHbIlE JOTHYECKHX
orepaLum.

3anmaga 22. ITo 3agaHHOI Tabnule HICTUHHOCTH (Ta6i. 4.22) HaAUTH
JIOTUYECKYIO @YHKIIHIO.

Taonuua 4.22

3agannas Ta0MMIA HCTHHHOCTH

X X X3 F(x1x3x3)
0 0 0 1
0 0 1 1
0 1 0 1
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 0
1 1 1 0

Pewenue. HaiineM OCHOBHBIE KOHBIOHKIIMH, UCXOOSI U3 UICTUHHBIX
3Ha4YCHMUH JaHHOI pyHKLUHU (Tadi. 4.23).

Taonuuma 4.23

Ta0aHuLa OCHOBHLIX KOHBIOHKIIMIA

x % % FO0) | commmonns
0 0 0 1 X| - Xy - X3

0 0 1 1 x| X - X3

0 1 0 1 X| - Xy - X3

0 1 1 0

1 0 0 0

1 0 1 1 x|+ Xy - X3

1 1 0 0

1 1 1 0





[image: image5.png]Torna F(x1x,x;) = X1 ,X3 v X XpX3 V X1 XX3 V X XpX3.

MMUHUMH3HpYEM TMOJNYYEHHYIO QOPMYITY:

F(x1xy%3) = (EEE v x1x2x3) v (x1x2x3 v xlx2x3) = X1 X300 v Xp) v
vV X2 X3(x v X)) =xx3- 1 vxx; - 1 = X3 v oXoxs.

3anmayva 23. IIo 3agaHHO# TabauLe HICTUHHOCTH (Tabn. 4.24) cocra-
BUTD JIOTUYECKYIO CXEMY.

Tao6bnunua 4.24
3ananHas Ta0J1MIa HCTHHHOCTH

X X3 X3 F(x1x2x3)
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
1 0 0 0
1 0 1 1
1 1 0 1
1 1 1 1

Pewenue. HaiiieM 0OCHOBHBIE KOHBIOHKIIMU U COCTaBMM OyJieBY QyHK-
100%0.0 F(XIX2X3) = X1 X X3 V x1x2x3 V X1X2X3.

MuHHUMH3HUpYEM pE3YJIbTAT:

F(x1x9x3) = (X1X2X3 V X1X5X3) V X1 X X3 = X1 X3(X V X3) V XXy X3 = X1 X3 V
V X1 X X3 = xl(x3 A\ X2X3) = xl(X3 A\ X2) = X1X3 V XX,

ITocTpouM nBa BapuaHTa jJoruyeckux cxem (puc. 4.7) no OyneBy
BLIDAXEHUIO: a — F(x;x5x3) = x1(x3 v X3); 6 — F(x1%x3) = X1X3 Vv X1%,.

Hanee OymeM cienoBaTh 3JIEKTPOTEXHUUYECKOMY IMpPaBUIY. €CIU B
y3Ji¢ Ha PUCYHKE CXOISITCSI TPHM JHUHHUH, TO COEIMHEHUE €CTh, 4 €CIIU
YeThIpe — TO HET, T.€. MepeKpellBalOIIHeCcs JUHUN He CBSI3aHBbI, I10-
3TOMY BBIKOJIOTYIO TOYKY PUCOBAaTh He OymeM.

Jlornyeckast cxema Ha puc. 4.7, a COCTOUT U3 IBYX 3JIEMEHTOB, a Ha
puc. 4.7, 6 — u3 Tpex. CpaBHHMBAsI JOTHYECKHE CXEMBI, TIOCTPOECHHEIEC
IUISA OMHON U TOM Xe OyneBoil GyHKLMH, IIpeACTaBJIEHHOM B pa3jiMy-
HBIX (popMax, BUIAMM, 4YTO OoJjiee pallMOHaJIbHA 3amuch yepe3d KHO.

PaccMmoTtpum ripuMep. I1o 3agaHHoit torndyeckoii cxeMme (puc. 4.8, a)
COCTaBUTH OyneBY PYHKIIUIO © MUHUMHU3UpOBaTh ee g0 JJTHOD.

ITocTaBMM B COOTBETCTBUE KaXIOMY BXOIy OYJIeBY ITEPEMEHHYIO X,
X,, X3. MOXHO B IpOM3BOJILHOM ITOPSIAKE, HO TOIAa UTOroBast QyHKILMS
OyHeT ornpeneacHa IMO-IApyromMy, a MMEHHO C TOYHOCTBIO JO COOTBET-
CTBYIOLLEN MOACTAHOBKH apTYMEHTOB.
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Puc. 4.7. Jlornyeckas cxema 6yneBoit PyHKUUH F:

a — F(xixpx3) = x1(x3 v X3); 6 — F(x1X5%3) = X1X3 v X;X;

Ha BbIxomax 3HayeHHUsI KOMIIOHEHTOB, COCTaBJISIOIINX OyJieBy QYHK-
LIMIO, MMEIOT BUL: 1) X1 v X35 2) Xy 3) X, v X35 4) X35 5) X1 v X35 6) (% v
v X3)(x; v X3)(X; v X3).

MunumMu3upyeMm pe3ynbrat, 1oBens ero 10 JHD: F(x;x,x;3) = (x; v
v X3)(x; v X3)( v X3) = x1(x, v X3) = 1%, v X;x3. A3 moxydeHHOTrO

X1

X X2 _ " F=(%v x3)x;
X9V X: >
WIn 23

Puc. 4.8. Jlornyeckue cxeMbl OyseBoit GyHKUUM F:

a — 3aJlaHHas cxeMma; 6 — MHUHHUMHU3INPOBAHHAA CXEMaA




[image: image7.png]pe3yabTaTa BUAUM, YTO 3Ta Xe OyneBa QYHKILHSA MOXET ObITh 3aJaHa
IpYroil CxeMom, coiaepxalleil Bcero Tpu 3yeMeHTa (puc. 4.8, 6).
IToTpe6bHOCT, B MUHUMH3AL MK OyjieBbIX QYHKLMHA BO3HHUKAET KakK
IPpY CUHTE3€ JIOTUYECKHUX CXeM (B LeJsIX 3KOHOMHMH), TaK U MpH pellie-
HUHU JIOTUYECKHMX 3a7ay I MOMCKAa MHUHHUMAJIBHOTO YMCa IIepeMeH-
HBIX M CBSA30K Mexny HUMH. [Ipy pelneHMHM JTOrM4eCKMX 3agad OTBET
ynooHee npeactasiasaTts Wik B CIITH®, wiu B Bune KH®. Eciu pe3yib-
TaT AOJIKEH OBITh MPEACTABJIEH B BUIE YCIOBHOTO MpeMIOXeHUsT (MM-
TUTUKALIUK), TO TIepexon K Heil BO3MOXEH M3 JU3bIOHKIIHH.




