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E. 0. Pomanosa (PT'CY)

B pabore mpemmaraercs meron cuHTe3a HEU3OBITOYHBIX CXEM U3
GYHKIIMOHAJIBHBIX 3JeMEHTOB B 0Oasuce ZKerankwmHa, peaH3yIOIIIX
[IPOU3BOJIbHBIE OyJIEeBbI (DYHKITNU 63 JIOTIOTHUTEIBHBIX BXOJIOB U BBIXO-
JIOB U JIOIYCKAOIIIX OTHOCUTE/IFHO IIPOU3BOJIBHBIX KOHCTAHTHBIX HEUC-
[IpaBHOCTE HA BXOJAX W BBIXOJAX 3JIEMEHTOB €IUHUYHBIE ITPOBEPSIIO-
[I[€ TECTHI, JIJINHA, KOTOPHIX OIPAHUYEHA CBEPXY KOHCTAHTOU 16.

KiroueBbie ciioBa: cxema n3 OyHKIIMOHAJIBHBIX 3JIEMEHTOB, I1PO-
BEPSIONINII TeCT, KOHCTaHTHAas HeWclpaBHOCTb, dyHKnus IllenHnona,
JIETKOTECTHPYEMAs CXEMA.

B jramHOi cTarbe paccMaTpuBaeTCs 3ajada CHHTe3a HeM3ObITOUHBIX JIer-
KOTECTUPYEMBIX CXeM 13 (QyHKIHOHAJILHBIX 31eMeHToB (CDPD) npu oxuHOU-
HBIX [IPOU3BOJILHBIX KOHCTAHTHBIX HEHCIIPABHOCTSIX a) Ha BXOJAX M BBIXOJAX
s/1eMenToB (0603HAYMM MCTOYHMK TakuX HeucnpasHocTeil depes 1OO"Y) u
6) Ha BXOJaX M BBIXOJAX JEMEHTOB /I BXOJaX CXeMbl (0DO3HAUNM HCTOY-
HUK TaKuX Heucrpasnocreit uepes PIOP"Y). Bee neobxoumbie ope/esieHust
MoryT ObITh Haifigensl B crarbe [1]. Ilycrs By = {x & y,x @& y,1} — Gasuc
Kerankuna, B’ = {x &y, z @y, x ~ y}. Hacrosmas pabora yirydimaer oneH-
ku dbyuknuii [TlenHona jmHBL TecTa, MOTyYeHHbIe B craThe [2] (¢ yuerom [3,
crp. 113-116)).

Teopema 1. Ilpu awbom n € Ny arwbyro byresy dynxuyuro f om n nepe-
MEHHBLT MOHCHO peasudosamsv neudbvimounot CPD e Gasuce B' (B1) ¢ n
6rodamu U 00HUM BBLT000M, donyckrarou,et eQUHUYHBLT NPOBEPAIOULUL Mmecm,
dnunv, ne 6oaee 16 ommocumenvro IO,

HoxkaszarenbcTBo. [Toctponm nemsbuiTounyio cxemy S B 6azuce B’, peayu-
3y1omyo GyHKIMIO f 1 JIOMYCKAIOILYO €JIMHIIHBII TIPOBEPSIIONIINA TECT JIJTH-
ubl 16 (111 6asuca By paccyxienust anajgoruusbl). [lycrs f(Z") — npous-
BOJIbHasA OyseBa (DyHKIMA, 3aBUCAIIAS OT IIEPEMEHHBIX 1, L2, . . . , L. CXeMbI
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B 6asuce B’ ny1s Beex QyHKIMIA, 3aBUCAIIMX He GoJlee yeM OT JBYX IepeMeH-
HBIX, OIHCaHbl B pabore |1, puc. 6 u ciayuail 2 B 10K-Be TeopeMbl 1|, — oHU
ABJIAIOTCS HEM3OBITOIHBIMU M oTHOCHTeabHO 1O, Tlyerh Teneph dyHK-
st f CyIiecTBEHHO 3aBUCUT HE MEHee YeM OT TpeX repeMeHHbx. O603HauInM
foro0(T3, ..y xn) = f(o1,09,x3,...,2y). Pasnoxum dysknuo f 110 nepBbiM
aByM mepemennbiM: f(Z") = Z1Z2foo © T1z2for © v1Z2f10 © w122 f11. OTO
pasJiokeHne OyJiIeM pacCMaTPUBATh C y4YETOM CJIEYIOIINUX JIONOJIHEHUI: ec-
JIN KaKasg-To QYHKIWA fq, 5, TOKIECTBEHHO PaBHa KOHCTaHTe (), TO COOTBET-
CTBYIOIIEE elf caraeMoe MpoIraiaeT B JJAHHOM Pa3JI0ZKEHUN, & €CJIU KaKasg-TO
dyuxus fy, s, TOXKIECTBEHHO paBHA KOHCTaHTE 1, TO COOTBETCTBYIOIIEe eil
cjaraeMoe B JAHHOM pasjioxeHnn npuobperaer suj z7'zg?. To ects B najb-
HeiilrieM Oy/ieM CUUTATh, YTO KaxK/1as MojeupyemMast GYHKIUA [y, o, TOXK/IE-

CTBEHHO HE PABHA KOHCTAHTE.
010
Bamumem nosmuom ZKerankuna Gyskiun fo,., B Buge @ K77 @
=1

010 010 g10

a(() 192) e Kl( 192) _ \OHOTOHHBIC KOHbIOHKIJH, a((] 192) ¢ {0,1}. IIycrs
(o102) )

Ky = Ty 1Thorop2 " L oy s(or,09)  CHATAEMOE MIUHHMAJBHOTO PaH-

ra B HOJUHOME PYHKIUH [y 5,, OTJIMYHOE OT KOHCTAHTBL. YCJIOBUMCS, YTO B
. " (0102) 1. 55— .
KazKJI0fl MOHOTOHHOII KOHBIOHKIMN K (i = 2,ty,0,) TOCTETHAN MHOKII-
TeJIb OTJIMYEH OT & .
0102,5(01,02)

Horosopumcss mon cxemoit S77 mpu 0 = 1 IOHEMATL CXEMy C JIEBBIM
BXOJIOM ¥, SIBJISIIOIIUMCSI BBIXOJIOM CXeMbI, U ¢ ((PUKTHBHBIM) PABBIM BXOJOM
z, anpu o = 0 — cxemy, Mogesmpyomyio dopmyiy (y & z) ~ z. Cxema Sg°
upu o = 0 mozesiupyet bopmyiny £y, aupu o = 1 — dopmyiy x ~ y. [lycrs

(0102)
K; = Ty, Ty, -+ * Ty, — CHaraeMoe nojunaoma 2Kerankuua Gyskiun [y, o,
(re{l,2,....,n—2} 1n € {3,...,n}). locrpoum cxemy SK(0102>, npu

7

yeaosun (r1 = 01) & (xg = 09) Ha CBOEM BBIXOJIE€ pPeasU3yIOILy 0 Ki(m@)

(puc. 1). Cxema Scomp (PHC. 2), UTPAET POJIb CXEMbI CDABHEHHUs 3HAYEHUIL,
I0/]aBaEMbIX Ha ee BXOJBI Y1, Y2. CxeMa Sgetect MOAeUpPYET hopmyity (21 B
22)(Y1 S w3) @ (21 B w2)(y2 ©23) © (12 S Y1) (Y2 O 23) © (12 S Y1) (11 B 73) S Y2
¥ UI'PAET POJIb CXEMbI II€PEeJIavi Ha BBIXOJ, CUTHAJA O TOM, YTO Y| 7 X1 WK
Y2 # 1.

g10
JI1s1 KazKJIoro cJIaraeMoro KZ( 192)

(o102
Ha QYHKIUK fy 5, TOCTPOUM CXeMy S;

O] )
Kl 1 SK§

= Ty, Ty, - * - Xy, HosIHOMA 2Kerayku-
) cienyomuM obpasoM. Bozbmem
JBe Komuu S ooy) CXEMBI S Kle1o2) U I KaXKI0W mapbl ay0/im-

PYIOIIUX JIPYT JIpyra 3JEMEHTOB 3TUX CXeM BO3bMEM <«COOCTBEHHYIO» IOJI-
cxeMy Scomp, K HEPBOMY I BTOPOMY BXOJaM KOTOPOIl IOJICOeMHIM BBIXOJIBI
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Puc. 1. Cxema SK(JIJQ). Puc. 2. Cxema Scomp-

JlyOJIMPYIONINX 3JIEMEHTOB IIEPBOIl U BTOPOI KOIUKU COOTBETCTBEHHO, & Tpe-
THH BXOJ aCCOIUUPYEM C BXOIHOW MEPEMEHHON x1. BbIXomaMu I0JIydIeHHOM

1

CXEMBI 52(0102) OOBSIBUM BBIXO]I bgmm) rozexensr S 25102) (06ozHAIMM 3TOT
K

K3

1
BBIXOJL B CXEMe Si(m@) Jepes plo192);

i ), & TaKyKe BCe BBIXOJbI HOJCXEM BHUJIA
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Secomp- 1locTponm Tenepn cxemy Sloro2) COJIEPIKAIIYIO B KA4eCTBE TOJICXEM

010
[OCTPOEHHBbIE paHee (M He MMEoIue OOIMUX JEMEHTOB) OICXEMbI S£ ! 2),

(0102)
T Moo

Ecmu t50, = 1 1 a((]am) = 0, To 5@192) copnamaer ¢ 550102), BBIXO/I

0102),1
bg 192), OO BSIBIISIETCST BBIXOIOM plo102) MOJCXEMBI S ("102), IIPU 9TOM BBIXOIbI

BCEX IOJICXeM BUIA Scomp TAKIKE CUNTAIOTCS BBIXOJAMH CXEMBI S (0102)  Ecom

tojoy = ln a(()awz)

= 1, To oTIMYMe OT MPEIbIAYINEro CIydasl 3aKJI0TaeT-
(o102),1

Csl JIMIIb B TOM, YTO BBIXOJ by

ITOJICXEMBI BIJIA SINO (IpaBBIit BXOJ| 9TOM MOJCXEMbI aCCOIUUPYETCST ¢ BXOJI-

HOIi TIepeMeHHOM '3). BbIX0 9TOM 110/1CXeMbl 0O'bSIBIISIETCST BBIXOIOM plo1o2)

nogexeMst S(7192) | pu 5TOM BBIXOBI BCEX HOLCXEM BUJA Secomp TAKKe CIATa-

g10
rores Bexogamu cxembt S(7192), Ecim ty 5, > 11 a(() 192) _ 0, TO K HoJCXeMaM

550102) 5(0102)

tor o nodasigercda nernodka C' (0102) g to10o — 1 37IEMEHTOB CJI0-
JKEHUSI 10 MOJLYJIIO 2, IIPU 3TOM K IEPBOMY BXOJLy KarKJI0I0 JIEMEHTA IEOUKN
C (“1"2), Ha4YMHAs CO BTOPOTO, ITOACOEINHAECTCSA BBIXO IIPEIBIIYINEro 9JIeMeH-
Ta L[eHOLIKI/I7 K OCTaJIbHBIM BXOJ/IaM 3JIEMEHTOB IICIIOYKHN ITOJCOCINHAIOTCA BbI-

1 1
XO/JIBI b§01a2), - (0102),

IIOJICOEIUHSACTCA K JICBOMY BXOY HOBOI

g ey

s O, B «€CTECTBEHHHOM» IIOPAIKE. BbIXO,ZL mocJie Hero
192

3JIeMeHTa TEMOYKN C(9192) oGLapnsercs BBIXO/IOM plo102) ojCXeMbl S (“1"2),

OIpu 9TOM BBIXOJbI BCE€X IIOACXEM BHIa Scomp TaK>Ke€ CUHUTAIOTCA BBIXOJaMHN

010
exempr S$(0192) B tyypy > 1 m a(() 192) = 1, To mocieHUM 3JIeMEHTOM

IIEITOYKH C(9192) gpngercs 31€MEHT SKBHBAJIECHTHOCTH.

(1)

1
IToctpoum nozcxemy Y p, COCTOSIILYIO U3 IOJCXeMbI Y,
HECKOJIBKHX IIOJICXEM BHUJIA Scomp W IETHIPEX MOJICXEM BH/JIA SINO. IToncxema

(2)

7 (2
, TIOJICXEMBI Xy’

E%) mogesnpyer 4 dopmyast: d00) = (21 & @) ~ 22)&((22 @ 1) ~ 1),
dOV = ((z1 @ x2) ~ z2)&x2, A1) = 21&((x9 @ 21) ~ 1), A1) = z1&s.
IToncxema Z(DQ) — KOS TTOJCXEMbI X Dl , B KOTOPO#1 yJaJ€Hbl KOHbIOHKTOPHI,
BBIXO/bI KOTOPBIX HMEIOT Takoe obozHadenune d(7192) uro agflaz) = 1. Ina
KaXKJ0i mmaphl AyOJUPYIOMIX APYT APyra 3JEeMEHTOB ITOICXEM E(Dl) u Eg),
KpoMe 371eMeHTOB Fog n Fas, BO3bMEM «COOCTBEHHYIO» IIOJICXEMY Scomp, K
[IEPBOMY W BTOPOMY BXOJIaM KOTOPOI ITOJICOEMHIM BBIXObI JIyOJIUPYOIINX
9JIEMEHTOB IIEPBOI M BTOPOIl KOIIMU COOTBETCTBEHHO, & TPETHUI BXOI, aCCOIMH-
pyeM ¢ BXOJHO# mepeMenHol x1. Boixoanl astemenToB Fog u Fas B momcxemax
Eg) u Zg) [IOJCOEIMHUM K IIEPBBIM BXOJAM HOBBIX IIOJICXEM BHJA SINO (Ha-
30BEM UX Séé), Sé?, ég), é?), BTOPBIE BXOJbI 9TUX IOJACXEM ACCOIUUPYEM
C BXOIHOH IlepeMeHHOI xo. CxeMa Y p IOCTPOEHA IOJHOCTBIO. BbIxomamu
[TOJTy YEHHOH CXeMBI X OOBSIBUM BBIXOIBI d(00)7 d(m), d(w), d I10JICXEMBbI
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1
253) (coxpaHuM 711 HUX 9TH 0003HAYEHUS W B IOJCXEME ), BCE BBIXOIBI

(2) ¢2)

HOJICXEM BUIA Scomp, @ TAKKE BBIXOJBI MOJCXEM Sé(l]), S’%), 52?) , Sor -
[TocTponm moacxeMy Ygetect- DTa MOJACXEMA MTPEICTABIISIET CODOI METOUKY
HOICXEM BUIA Sgetect, IPUIEM KOJUIECCTBO HOACXEM Sgetect B TOM LEIOUKE Ha,
3 GoJbIITe O0IIEero Yncia IMOJCXeM BHJIA Seomp B HOJCXEMAX S (00) ' (01) " g(10)
Sy 3. Tlocaeame Tpu BXOLA KAXKION HOICXEMBL Syetect ACCOIUUPYIOTCS
C BXOJIHBIMU I[IEDEMEHHBIME T'1, T2, T3 (B 3ToM mopsijike). K nepsomy BXoy
KayKI0M IOACXEMBI Sgetect B LENOUKE, HAYMHAS CO BTOPOM, IOICOEINHSIET-
Cs1 BLIXOJ, IPEABIAYIIEH MOICXeMBl Sgeiect B LEMOUKe. K ocTaabHBIM BXOomaM
HOJCXEM Sgetect MOACOCTUHSIOTCs (BOOOITE TOBOPsI, B IIPOU3BOJILHOM TIODSIJI-

) g g2

1 2
K€) BBIXOJBI IOJCXEM BHIA Scomp, & TAKIKE BBIXOJBI HOICXEM Séo y O95"5 So0

Sé?)). Buixo, mociieiHeil moacXeMbl Sgetect B IEIIOYKE CUUTACTCS BBIXOIOM IO/
CXEMBI Ygetect — ODO3HAUMM €ro depes €. JIerko 3aMeTuThb, YTO B OTCYTCTBUE
HEUCIIPABHOCTEN B Yjetect €CAN HA, OJIUH W3 IEPBBIX JIBYX BXOJIOB OJHON U3
MOJICXEM BHUIA Sgetect B MOICXEME X jetect OKA3AIOCH MIOIAHO 3HAUIEHUE, OTJINI-
HOE OT 3HAYEHUsI EPEMEHHON X1, TO Ha BBIXOJIE € MOSIBUTCS 3HAYCHUE T1.

[Toncxema Yoy MoOmeIUPYeT POPMYITY d(00)p(00) gy GO1) p(01) ¢y g(10)(10)
dMpY) ¢ 1 @ e. EAUHCTBEHHBIM BLIXOLOM CXeMbL S OObSIBIISICTCS BBIXOJ
HOJICXEMBI Loyt Cxema S ocTpoeHa, IMOTHOCTHIO.

Jlerko mokasarb, 4TO IpU OTCYTCTBUM HEUCIPABHOCTEH cxeMa S pea-
smzyer yukuuo f. ITocsegoBareabHOl MPOBEPKOR yCTAHABJINBAETC, 9TO
eIUHUYIHBIA [IPOBEPSIIOIIMIA TEeCT IJIs CXEeMBI S MOXKET COCTOATL U3 CJle-
ayronmx He 6Gosnee vem 16 HabGopos: a) He Gosiee uweM 8 HaGOPOB BH-
ma & = (ag,a9,as,...,a3); 6) He Gosee uem 4 Habopa BHIA Bloro2) =

g10 010 g10
(01,09, ?() ! 2),..., n ), Te B]( 192) _ 1 torma u TOMBKO TOI/Ia, KOIJIa
(o102)

MHOKUTENb X BXOJUT B KOHBIOHKIHIO K} (j €{3,...,n}); B) HE Gosee
1eMm 4 Habopa BUIA :},(0102) = (01,092,1,...,1,0,1,...,1), rjie eIMHCTBEHHBII
(cpenu KoopamHAT ¢ 3-€if 1O M-10) HOJIb ABJISIETCS] 3HAYECHUEM MEPEMEHHO

Tjy o s(o1s09) Teopema moxazana.

CaencrBue 1. IIpu awobom n € Ny 6 6asuce B' (B1) ¢ynxyus [lenno-
na daunvt edunuHo20 nposepatouLezo mecma ommuocumenvno PIOSO™S (npu
peaaudauuy GyHKUUG n nepemennus neudbvimourvmy CDPI ¢ n exodamu u
00num evixodom) umeem eud 2n — 2logon + O(1).

CaencrBue 2. [Ipu mobom n € Ny 6 6azuce B' (By) mobyio 6yaesy dyrik-
YUIO T NEPEMEHHHLT MONHCHO PEAAUI08aMD Heudbvimounot CPI ¢ n sxodamu
U ¢ 3-Mma 6vzodamu, donyckarouets eduHUYHLT NPOGEPAIOULULT MECT OAUNHDL
ne 6oaee 18 omnocumenvno PTOSOSE,
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