EESTI NSV TEADUSTE AKADEEMIA TOIMETISED. XIII KOIDE
FUCUSIKA-MATEMAATIKA- JA TEHNIKATEADUSTE SEERIA. 1964, NR. 4

W3BECTUA AKAJIEMHMHM HAVK 3CTOHCKO¥ CCP. TOM XIII
CEPHSl ®113UKO-MATEMATHYECKUX M TEXHUYECKHX HAVK. 1964, No 4

OBb AJITOPUTMAX MOCTPOEHHY JIOTHYECKHUX CXEM
1. XAHKO

§ 1. AaroputM JJsi TO3HAHHS KBa3HOECTIOBTODHOH pPeasH3yeMocT#
(yHKUMU aaredpbl JOTHKH

B cratbe [*] nokazaHo, 4TO 17151 YCTAHOBJIEHMs KBa3uOECIOBTOPHOM peaJiu-
3veMocTH (yHKUHH adaredpsl JOTHKH [4], 3a7aHHOi CBOe# JIH3DBIOHKTHBHOM
HOpMaJbHOH (Gopmoit (1. H. (].)

NPUXOAUTCS KOMOHHHPOBATL YJIEHBI 3TOH M. H. . MO TpH M HCCJAEA0BaTh KBa-
3u0eCcrnoBTOPHYIO peaNn3yeMocTb [.H.(D., MOJVUEHHBIX TakuM o6pasom. Ecan
KaxkJaas TpexuJeHHas 1.H. }.

Ro VI VR, - p==1, 2\, = ge= 28 0 a3 e (1.2)

nMeer cBoiicTBO A aGconoTHO, To n A.H.¢. (1.1) umeer cBoiictBo A abco-
JIOTHO * W sABJAsIeTCst (POPMYJIOi NPOBOAUMOCTH HEKOTOPOiH KBa3HOeCHioBTOD-
HOHIl CXEMEL.

Tpexunennas a.H.¢d. (1.2), He umelomas csoiictBa A a6CcoOMIOTHO, NPH-
MeT MOCJIe BbIAeJeHUsT 00UX uacreil Doy, Dyr, D,y €€ ClIaTaeMbIX BHL

Qlugpq@pr V i)[quq@qr V ?Ir@prmq,, (1 3‘

B KOTOPOM HH oJHa mapa KoHbIOHKIMI R, Ag, A, Dyy, Dpr, Dy HE TIEPECE-
kaercs. B crarbe [3] mokasaHa caenyiouiass Teopema:

Teopema JA.H¢p. (1.3) asaserca d)OpMJ/ZOLi nposoOUMOCTU TAKOL
KBaauéecnosTopHou cxemol, 8 horopuu Wy, W, UAr, Disy Dory Dyr 03HAUAIOT
nocaedoBaresbHo coedunenrbie pebpa, Toeda u TOAbKO T020a, K020a BblNOA-
HAETCs1 0OHO U3 YCA0BUILL

1° 9 =1 " AAA, =0
22 A =1 it AN, =0

(MHIeKCHl 7, j, K BO BCeil cTaThe He PaBHBI MKV COOO0I0 M HMEIOT 3HaueHHe
WIH p, WIH g, WIH 7).

* CaoiictBo A(a,b) n. H. ¢. (1.1) cocToHT B CienyiOmeM: ecyi XOTsi Gbl 0JHA KOHBIOHK-
g R, conepkur OyJeBy NEpPeMEHHYI0 @ H XOTs Obl 0OJHAa KOHBIOHKIHS 512 (i5=j) comep-
JKHT 6yJIeBy nepemennyio b (b == a), T0 HH 0JIHa KOHBIOHKIUS HE COMAEPIKHT ab O.w ¢, (1.1)
HMeeT cBoiicTBO A a6c0momo €CcJIH HH omm napa OyJeBbIX nepeMeHHbXx B A.H.d. (1.1)
He Hapyuwaer cBoiictBa A.
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B Hactosiniem maparpade uccieayeM BONPOC O KBa3HOECNOBTOPHOI pea-
nusyemoctu 1. H.. (1.3) B 6osee obuiem cayyae, Korja 0OJaHa UM JBe KOHD-
fonkuuu u3 A, Ay, Ar, Dpgy Dypr, Dy pa3LEAAOTCT HA ABE YACTH, IpHYEM COe
YaCcTH O3HAYalOT B CXeMe IOCJe[0BaTeNbHO COeHHEeHHbIe pe6pa

1. Pasnenum B 1.H.¢. (1.3) onHy n3 KOHbIOHKIMK A; HA IBE YaCTH, KO-
TOpble HE HMEIOT MepeceueHui
5‘)1; == ?L‘l %[iQ.
.. b. (1.3) npumer BUL
9[[1 ‘9I12 @[,‘@,‘k \% 2[]@,’,‘@,‘/3 \% Q[kgik@jk- (14)

Teopema 2. Ecau 00HC u3 ycaosuil

1 ?I,'Z @ik A ?Ij@ilg v S‘)I[l ka =)
2% WA VAL A VA A =0
6binoareno, 1o d.1.¢p. (1.4) asasercs opmyact nposodumocTy Takol Kea-

aubecnosroproi cxemol, 8 KoTopol Aty A2, Ay, W, Dyj, Dix, Dy 08HaUAOT NO-
2e008aTeLbHO COeOUHeHHbIe pebpa.

2. Ilycere ;=9 A2 u W;=A A2 Oud. (1.3) npumer BuI
A 2D Die V U AD,; D V U DD (1.5)

Teopewma 3. Ecau 8oinoanero 00HO u3 ycrosutl

1% <)I,ZMI\V‘)[Z e VAU, =0,
20 E)[L ik Vv Sl[[l %[,'} \% 9[;1 9(;2 ‘?[k,v[,' - 0,
32 ?L] E)Ijl \"4 2112 '%;2 v E)I,'l 2[,'2 91/3@[1' Vv %12 EX,‘I ?Ikgij =10
- 170 0.H.¢p. (1.5) s6anercs ¢op My/zoﬁ rzpoaoduuocru TQKOU K68a3ubecnosTop-

Hoti cxemol, 8 KOoTopol A, A2, AL, A2, A, D Dij, D, Djp 03HAUAIOT NOCAO0-
8aTeNbHO coeduHerHble pebpa.

3. Ilycre % =A! A2 u Dy = D! Dip?. A.u.b. (1.3) npumer Bug
9[ 1 9[1 Y ,vlk Vv S)I,,\,,]Df/;l Q,‘kQ v E’Ik:g,'k@jk] @,‘kQ. (16}

Teopema 4. Ecau 8sinosnero 00HO u3 ycao8utl

1° A2D2V ALV AL AD; =0,
2° A D! V A2 Dy? V A AA, =0,

10 0.H.¢p. (1.6) a6aserca popmyroi nposoduMOCTu TaKOU KB8a3ubecnosTop-
Hott cxemol, 8 Koropoti AL, A2, As, Wp, Dijy Din, D!, Djx2 03HauaroT nocaedo-
BaTENbHO cOoeduHeHHble pebpa.

[lokaszateabcTBO Teopem 2, 3, 4. Jlerko Bugerh, 4YT0 [I.H. .
(1.4) asaserca (GopmyJoil INPOBOJAHMOCTH CXeMbl |, eclH BBIIOJHEHBL YCJIO-
Busa 1° uau 2° treopemnl 2; x. H.¢. (1.5) siBasiercst pOpMYJI0O# MPOBOIHMOCTH
CXeMbl 2, ecaM OJHO M3 ycaoBui 1°, 2°, 3° teopeMbl 3 BBINOJNHEHO; I.H. d.
(1.6) siBnsiercss GOpPMYJION POBOAUMOCTH CXEMBI 3, €CJIH BHINOJHEHO OJHO H3
ycaosuit 1°, 2° teopemst 4. Cxembl 1, 2, 3 KBa3uOeCMOBTOPHLI, TaK KAaK HH Of1-



Ha napa u3 konnionkuuit A, A2, Wl A%, Ak, Dijy Din, D!y Djp? He- nepece-
kaercsi. Teopembl J0Ka3aHbI.

Cxema 1. Cxema 2. Cxema 3.

[Tpumeuanue 1. Koraa BHINOJIHEHO. Kakoe-1uMGO M3 YCJIOBHH Teo-
peM 2, 3, 4 WM ycJ0OBHE, COCTABHONH YacCTbIO KOTOPOTO SIBJISIETCS HEKOTOPOE
Uz ycJaoBuil Teopem 2, 3, 4, T0 1. H. . (1.4—6) moryr saBaaTbcsa GopMyaamMu
TTPOBOAUMOCTH HE TOJEBKO cxeM 1, 2, 3, HO W HEeKOTOphIX Apyrux cxem. [1pu-
meHeHneM aaroputma TpaxtenGpora-Tluapuak|[?] xk a.H.}. (1.4—6) MOK-

HO BC€ 3TH CX€Mbl HaWTH.
HMrak, TpexuneHHasi A.H.¢. (1.3) KBa3nMOeCHOBTOPHO peaJjusyeMa, €cJu

BBIIIOJIHSIETCS HEKOTOpoe M3 ycaosuit Teopem 1—4. Teopembr 1—4 nomye-
KaloT oO0belHHEeHNe K C/aeayloliell TeopeMe:

Teopema 5. Ecau 6 d.H.¢0. (1.3) soinoarnsercs 00HO u3 ciedyrouyux
yeaosu ?

1B @,‘j =3 H QL'?I,'?'[/\- == 0,

25 i)(, == u 91,91 == 0,

3° 9/[[2 @ik \'% 91,'2 @z‘k \% 91,'1 91,'1 ka FE 0,

4° A2D; VAL AL VA A2 AD; =0;

5° 9-[,-1 @ik] A" 9«[[2 @jkz A %1 ‘l[j%Ik =)

6° 91[1 (‘)/Ijl \% '?I,'Q 52/[,"2 Vv 2[[] 91,'2 E)Ik@,'j \'% g[i‘("-.i)[j] Qlk@ﬁ - 0,
10 0.H.¢p. (1.3) 58a5€TCa Popmyrot nposoOUMOCTU TAKOL KBa3ubecnosTopn-
Hoil cxemol, 8 kortopou A, A2 AL, A2, Wp, Dii, Dir, Dji!, D2 03HauaOT
110c2e006aTeAbHO COeOUHEHHble pebpa.

Cxema 4. Cxema 3. Cxema 6.

Ilpumeuanue 2. IL.H.O.
QIi@ik Vv QI,'@M \" %Ik@[kgik \"% Sl[,@lﬂtk (17)

siBJasgercd (OpMyJOH NPOBOAMMOCTH s KBa3uOECHOBTOPHOM cxeMpl 4
" 1H.¢.
DiiDie V AiDiiDje V ApDixDje V A A (1.8)
JJIs CXeMBI 5; ec/H
91[2 gjk Vv 91,'2 @ik == O,
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TO 1.H.0.
A A2 DD VU A2 DiiDije V DD V A A (1.9)

siBJIsIeTCs (DOPMYJIOii IPOBOAMMOCTH /151 KBa3UOECNOBTOPHOH cXeMbl 2, I.H.{.

U A2 D Dis VA A2 DD V AU DieDje V A A (1.10)
— NJIsT CXeMBI 6.

Chopmyaupyem caeayiollee NpaBH/i0, HYZAKHOe NPH HAXOXKAEHHH Tex
TpexusieHoB (1.2), KoTopble He HMEIOT CBOilcTBa A a0GCOMIOTHO:

IMpasuao 1. J.u¢. (1.2) umeer ceotictéo A abcortoTHO, ecau obujue
qacty ee caacaemnix N, UM, Yyoo6ALTEOPAOT YCAOBUID

o

~pq = ~pr;

€ 0.H.¢p. (1.2) csoiictreo A (Dpg, Dpr) Hapyuiaercs, ecau

qu Dors Dpq :i: 15 Dor :%: 1.

JeHcTBUTENBHO, TIOCJAE BhLIEJNEHUsT OOLUIMX YacTel cJ/araeMbix B A.H.(.
{1.2) moayuum

RV R VR = WoDpgDpr V D5y Dir V A DprDgr (137)

{Hn onHa mapa u3 KOHBIOHKUHE Ap, Ag A, Dy, Dpr, Dy He NepecekaeTcs).

Ecau B (1.7)

TO B I.H.(.

R, VR, VR =ADVADD, V AUDDar = (%, V A Dr V A, Dyr) D

HH OJHAa napa OyJeBbIX MEpeMEHHBIX HE MOXKeT HapyuUTh cBoiicTBa A.
Eecan B (1.7)

Dpg + Dpr, Dpg F 1, Dpr F1,
T0 JIerKo BUAeThb, uTO cBOUCTBO A (D, D,r) HapyIEHO.

AJTOpHTM /51 NMO3HaHHS KBa3HOECMNOBTOPHOH peau3yeMOoCTH (DYHKIIUH
aare0pbl JOTHKH, 3a7aHHOU cBoeil A.H.¢. (1.1), cocrour B ciaenymouem:

a) CocraBuM napst (W, N,) u3 uneroB AaHHO# A.H.Q. (1.1), BeIIEdNM
o0uIyIo yacto D,, A8 KaKA0d mapbl u BhnuimeM ux B taba. 1. Ecan N, He

nepecekaerca ¢ Ny, 10 Dpg = 1. Ilocne cocrasieHuss Ta6a. | mepexoaum
K NYHKTYy 0).

6) Tlonb3ysce MeTOAOM CpaBHEHHS BeJIHYHH D,, MeXKAy co000, HaiaeMm
Te KoMOHMHauuu uyjaeHoB A.H.¢. (l.1) mo TpH, KOTOpble HE HMEIOT CBOHCTBA
A a6conoTHO:

CpaBHHM Dy ¢ Dp,. Ecatut D,y =), To 1.H.O. (1.2) umeer cBoiicTBo 4
a6coaoTHO (MpaBuao 1) M MBI MEPEXOAMM K pPaCCMOTPEHHIO CJleAyIouleH
KoMOHHaAUWH ujeHoB M.H.¢. (1.1) mo Tpld

Ecmu D0 FDpr, DpeF1 u DprF1, To B AH.G. (1.2) Hapymaercs
<BoiicTBO A (Dyy, Dyy) (mpaBuso 1). Ias BeIACHEHHS KBa3HOECHOBTOPHOM
peasnusyemocTd A.H.. (1.2) mepexoauM K MyHKTY B).
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Tabruya 1
2, 2, o R, i %,
P/ Dip Dis Dy, 11 Dy
Ny Dog Do 41 Doy
[ S Di_941 Dp ot
N1 ; Dr1,¢t

Ecnn D,,+D,, U OJHA U3 HHUX DaBHAETCS €AMHHIE, TO NPHXOLUTCS
HMETb B BHAY 3HaueHHe D,: ecin D, paBHgeTca D,, HIH D,, TO LH.Q.
(1.2) umeer cBoiicTBO A aGCOMIOTHO ¥ MBI MEPEXOAUM K PACCMOTPEHHIO Clle-
Ayloleidl koMOuHanuum uyaeHoB A.H.. (1.1) mo Tpu; B OCTanbHLIX CJay4asx
Hapymaercsi cBOUCTBO A (Dpg, Tyr) niu A(Dyr, Dg) B LH.D. (1.2) u MBb
nepexoguM K NMYHKTY B).

B) Ormerum B m.H.¢p. (1.2), kKotopast He umeer cBoiicTBa A aGCOMIOTHO,
B3SITHEM B CKOOKH OOIIME YaCTH KOHBIOHKUMH N, N, N, Tak uto A.H.O.
(1.2) nmpumer BHJ

U Do Dor ¥ Do yr V UrDr Dy (1.3)
(nu oxna nmapa u3 KoHBIOHKUHE A, g Ar, Dygy Dpry Dgr GoJiblIE HE MEpE-
cekaercs). Jlns mo3HaHHs KBasuOECHOBTOPHOI peanusyemoctd A.H.(. (1.3)

GyaeM TOOYEpPETHO MPOBEPsiTh, BEINOJHEHO JIH HEKOTOPOe H3 YCJIOBHI Teo-
pembl 5. JIJst 3TOTO MEPexXoAuM K NYHKTY T).

r) Ecan okaswiBaercs, uto B A.H.0. (1.3)
=1 H AAA, =0,
10 1.H.0. (1.3) KBa3uGecnoBTOPHO peaju3yeMa; ec/u
D=1 u ANAA, =+
to mposepuM, sBaserca Ju AAA, uwrenom am.O. (1.1), Tak xKak LH.Q.
(1.7) xBa3uGecnoBTOpPHO peasnnsyeMma. B o6oux ciayyasx nepexojHMm K pac-

CMOTpEHHIO cJjenyiowieil komOuHauuu uiaesoB A.H.¢. (1.1) no tpu. Ecoum stu
‘YCJIOBUSI HE BBINOJIHEHBI, TO TMEPEXOIHM K MyHKTY ).

1) Ecan oxkaspiBaercsi, uTo B A.H. ¢. (1.3)
A= 1 m AW =0,
10 1.H.¢® (1.3) KkBa3ubGeCnoBTOPHO peasndyeMa; eciu

E)I,' =il o QI,'?Ik :‘: 0,
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T0 npoBepuM, sipasiercst Jau A, unernoMm . H.d. (1.1), 1axk Kax 1. H.d. (1.8)
KBa3n0eCNOBTOPHO peajun3yeMa. B o6oux ciayuasix nepexoauM K paccMOTpe-
HHUIO cJeaylolleli KoMmOuHanuu uiaeHos 1. H. . (1.1) mo tpu. Ecan stu ycao-
BHSl He BBbINOJHEHDbl, TO MEPexXOJAUM K NYHKTY e).

e) Ecau okasbiBaercs, 4To B 'JI.H.(b. {123}
A2 DV A2 D V AL AL A, =
.To o.H.¢. (1.3) xBa3ubGeCcnOBTOPHO peaJiudyema; eciau
2D VAZ D =0 u A1 AL, ==0

ro mposepum, sipasiercst au AL AL waw A A, wnenom 1. H. ¢. (1.1), Tak Kak
1.H.¢. (1.9) u (1.10) xBa3u6ecrnoBTOPHO peadusyeMbl. [Ipu BbINOJHEHHU
OJIHOTO M3 3THUX YCJOBHH NepexonuM K pacCMOTPEHHIO CJeayiolleidl KoMOuHa-
min uiaeHoB 1.H.d. (1.1) mo Tpu. Ecaum 3t ycaoBug He BBINOJHEHBI, TO
TMepexoauM K NYHKTY XK).

k) Ecau oxaswiBaercsi, uto B A.H.¢. (1.3)
9152 sjk A% 9[[1 52[,‘1 Vv ‘i)I[I i)[,'z ’2[16:33[]' — O,

o A.H.®. (1.3) KBa3ubGECmOBTOPHO peaaudyemMa H MbI IEpexoauM K pac-
CMOTpPEHHIO CJeayiolneli KoMOUHanuu y1eHoB 1. H. ¢. (1.1) mo Tpu. Ecau sto
YCJIOBHE HE BBHITOJHEHO, TO MEPEXOJUM K MYHKTY 3).

3) Ecau okasmiBaercs, uto B 1. H. . (1.3)
9[ 1 @ kl V ?[L M]/LQ V ?I[l i)[,?[k — 0

to I.H.. (1.3) KBaBHOEC]'IOBTOpHO pea/u3dyeMa H Mbl IE€PEeXOJHUM K pac-
CMOTPEHHIG CJefyIollell KoMOMHAIMK uaeHoB A.H. ¢. (1.1) no tpu. Ecaum 310
yCJOBHE He BLIIIOJHEHO, TO NIePEeX0IHM K NYHKTY H).

i) ‘Ecan oxasniBaercst, uto B a.H. . (1.3)
i)/[ ! 52[ 1 \' iI @ 2[ \% Sl[ ! 9[ 2 q[k\,,, Vv ?Il} 32‘[_,‘1 i).[kis},'j = 0,

To A.H.Q. (1.3) KBa3uOeCNOBTOPDHO peanudyeMa M MBI IepeXOAMM K pac-
CMOTPEHHIO caeavIolleii komOuHauuu uaeHor A.H.¢. (1.1) mo Tpu. Ecau 310
yCJIOBHE He BBillOJIHEHO, TO HaM NMPHXOIHUTCS] HNOBTOPUTb HEKOTOPble KOHTAK-
THl B CXeme, peaausyioliei A1.H.§. (1.3) (cm. B ciaeaymollem naparpade ajro-
PUTM ] ONpefeseHls MOBTOPEHHH B CXeme).

K) BrimonneHue myHKTOB 6) — H) uyepepyercst 0 TeX MOp, MOKa pac-
CMOTpPEHBl BCe KOMOUHaUuu uneHoB A.H.¢. (1.1) mo tpu. Ecniu Bce KoMOu-
Halu¥ 4JeHoB OA.H.¢. (1.1) mo Tpu OKasbIBAalOTCSI KBa3HOECIOBTOPHO pea-
JHU3yeMbIMH, TO U 1.H.¢. (l1.1) kBa3zubecnoBTOpHO peaJudyema.

[IpencraB/ieHHbll HAMH aJTOPUTM IIO2BOJSIET YCTAHOBHTH KBa3HOeCIOB-
TOPHYIO peajiu3yeMOCTh [IJisg IIHPOKOTo MOJAKJIacca KBasuOecnoBTOPHO pea-
Ju3yeMblX (QyHKIME aare6pel JOrHKH. KpoMe TOro, OH BBIje/NseT Te KOM-
OUHALHK YJIEHOB M. H. . QYHKUHH anreGpul JOTHKH, KOTOPblE «MELaloT» ee
KBa3HOECIICBTOPHOH peasn3yeMoCTH, H TaKHM 00pa3oM HMeeT 3HaueHHe /1A
CHHTe3a KBa3duOeCNOBTOPHO HepeaudyeMbix (DyHKIIHIA.
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§ 2. AdaropuTtm 1Js onpejieJieHusi TIOBTOPEHHH B CXeMe

Jlnsi cuHTe3a KBa3uOeCHOBTOPHBIX cXeM pa3paboraH aaroputm Tpaxrte-
opora-ITunpuax [!-2]. IToT anroput™ Jonyckaer o6o0IIeHHEe HA Caydald CXeM,
COAepsKallNX NMOBTOPEHHs HEKOTOPBIX KOHTAKTOB. PacmpocTpaHeHine Meroia
CHHTe3a KBa3HOECHOBTOPHBIX CXeM Ha CXeMbl, COjiepzKaliue MOBTOPeHune, 0c-
HOBAHO Ha TOM NPOCTOM COOOpazKeHHH, YTO eCJIH B HEKOTOPOH CXeMe KaxkKIoe
sIBJIEHHE HeKOTOPOI'0 KOHTAKTa YCJIOBHO PAacCMaTPHUBAThL KaK CAMOCTOSITE]b-
HLIl KOHTAKT, TO OHAa NpEeBpPaTHTCS B KBA3UOECNOBTOPHYIO. BhIsiCHHM BbIle- .
YKa3aHHOE IPH NMOMOLIH 'C/eIVIOero mpuMepa:

[Ipumep 1. . H. ¢. QyHKUHH aJareOpbl JOTHKHU
f(x,0,2,@0) =xyzVxyzoViywViyzw

SIBJISIETCST (POPMYJIOH NPOBOJIMUMOCTH CXEMbI 7a.

Z

Cxema 7a. Cxema 760.

Ecaun B 310l cxeme IIOBTOPHLbIE SIBJ€HHSI KOHTAKTOB X H !/ paCCMaTpHUBaThb
KAaK CaMOCTOsITe/IbHble KOHTAKThl U 0003HAuaTh HX pa3HbIMH CHMBOJIAMH

X1, Xo M Y1, Yo, TO OHa TPEBPATHTCS B KBa3uOECHOBTOPHYIO cxemy 70
¢ (opMyJ10if TPOBOAMMOCTH

f1:;1 QIEVXQIE@V/Q;l;Q{W—V;];Qyé@

B Hacrosimiem mnaparpade paccmaTpuBaercsi cJaydai, Koria B . H. .
QyHKIHU aare6pbl JOTHKH

NR=M VRV...VR (2.1)
HeKad KOM6HHaL{I’IH €e YJIEHOB II0 TpI/I
WD Dpr V %D Diar V %, D, D, (2.2)

He YAOBJETBOpPSIET YCJAOBHSAM KBa3HOeCNOBTOPHOH peaJH3yeMOCTH H TaKHM

00pa3om «MeliaeT» KBa3nOeCnOBTOPHON peannsaunuu Bcei 1. H. . (2.1). Hasn

TAKOTO CJAyyasi JaeTcss MeTOJ ONpejes]eHUsi JOCTATOYHLIX MOBTOPEHHI B CXe-

Me H COOTBETCTBEHHOTO Ipeo0pa3oBaHust (POPMYJbl TPOBOAHUMOCTH CXEMBL.
Ccopmyaupyem ciaenyiomue aBa MpaBuia:

I[IpaBuao 2. A.A¢. (2.2) moxHo 6ceecda peaiu208arsy cxemou, 8 Ko-
TOpOll nog8ropatoTcs 08ascdvl KOHTAKToL Dy t Dy, u Popmysol nposooumo-
CTU KOTOPOU S161A€TCS

WA (D) 1 (Die) 1 V U (Dif) 2Dje V Wi D) 2D (2.3)
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ecau |
?Ii?f,-?[k@,-,- = 0,

70 0.H.¢0. (2.2) peaiusyercs cxemoul, 8 KOTOPOU NOBTOPAETCA 06aHObI KOH~
1aKT Dy U Popmya0l npOBOGUMOCTU KOTOPOU A617€TCS

W (Dij) 1Die V Ui (Dij) 2Dje V WeDin D (2.4)

TleiicTBUTEIBHO, . H. ¢. (2.2) Bcerja peaausyercs cxemoii 8 ¢ popmyaoi
nposoguMocTi (2.3); ecau

AAADy; = 0,
TO OHa TakKzKe peanusyercs cxemoit 9 ¢ gopmy.oit mpoponumoctu (2.4).

(Dy),

ﬁDl'/f)i mi,‘r

+<
: o

52[ k (1’1‘/.') 2 (%_l/)?
Cxema 8. " Cxema 9.

Ilycts B A.H.¢. (2.2)

JA.H.d. (2.2) npuMer TOra BHI

UiDie VUDjr V WD D (2.5)

IMpasuao 3. A.u.¢. (2.5) moxiHo 8ceeda peaiusosars cxemoil, 8 KO-

TOPOU nosTOpaeTca 08ancdvl KOHTAKT Dy, U YOpMYyrol npo600UMOCTU KOTO-
pou a8a5€TCA

A (Die)1 Y ADje V U (Dir) 2D : (2.6)
ecau 8 0.H.¢b. (2.5)
s‘).[f@[/, — 0,

70 OHQ PeasusdyeTcs TaKdxice CXemoll, 8 KOTOPOL NOBTOPAETCs 08A%NCObL KOHTAKT
Dix U PopMYyA0LL NPOBOOUMOCTU KOTOPOLL ABARETCS

W (Dir)1 VYV UDje YV A (Die) 1 (Din) 2D (2-75

uaru
QIi (@ik) 1 (@ik)2 \" Q[,‘@,‘k \" ?/(k(g,p) 1:53]‘k. (28)

HeiicTBurtenbHO, 1.H.¢. (2.5) Bcerna MOxKHO peanu3oBaTh cxemoil 10a
¢ (opmymoii nposoaumoctu (2.6); ecau ;

%[l‘gil\’ == Ov

TO OHa peajusyercs eme U cxemoit 106 ¢ dopmynoit nposoaumoctu (2.7),
unn cxemoit 106 ¢ gopmyaoit mpoBonumoctu (2.8).

8 ENSV TA Toimetised T-4 64.



D, ¢

(D) )

Cxema 10a. Cxema 106. Cxema 10s.

AJTOpPUTM A/ OnpejeseHusi N0CTaTOYHOTO uYHuc/Ja MOBTOPEHHi B CXeMme,
peanusytomen I.H. . (2.1), COCTOUT B CIeAYIOLIEM:

a) B xole mpuMeHeHHs aJropuTMa YCTAHOBJEHHsI KBa3HGECIOBTOPHOIk
peasu3yeMoCTH BblAesieTcss KomOuHanus (2.2) uwiaeHos A.H.9. (2.1) no Tpu,
KOTOpasl He V/OBJETBOPSET YCJIOBHUSIM KBa3HOECIOBTOPHOH pealn3yeMOCTH.

6) Ecnu okasmiBaercs, yto B A.H.d. (2.2) D; =1, T0 oT™MeTHM, uTO He-
00XOIMMO NMOBTOPEHHE KOHTAaKTOB Dy, HIU Dj, H MEPEXOJUM K pacCMOTpe-
HUIO CJefyloulell KoMOuHauuyu uiaeHoB A.H.Q. (2.1) mo tpu; ecan D;F 1, 10
nepexoauM K MYHKTY B).

B) Ecam okaswmiBaercs, uto B 1.H.¢. (2.2) D;= 1 u AAA, =0, T0 oT™me-
THM, 4TO HEOOXOJHMO NOBTOPEHHE KOHTAKTa D WU Dy, HIH Djp, U NEpexo-
UM K PacCMOTPEHHIO caeayiolileii koMOHHAaUWK 4jleHoB A.H.9. (2.1) mo Tpu;
ecan D;F 1 u YAA,=+0, TO mepexoauM K IYHKTY T). :

r) Ecau okasniBaercs, uto B A.H. . (2.2) D;;F+ 1 u AD; = 0, T0 0T™e-
THM, YTO HeOOXOAHMO IIOBTOPEHHE KOHTaKTa ; HIAH Napbl KOHTAKTOR
(Dir, Djr), U NEPeXOJUM K PACCMOTPEHHIO Cjleayiolleii KOMOHHAIMM YJIE€HOB
n.H.¢. (2.1) no tpu; ecin D;; F 1 u ApD; + 0, To NepexonuM K NYHKTY 1) .

1) OrtmeruM, uTo HeOo6XoauMO moBTOpeHne mapbl (D; D) wan (DiDjr).
ui (DipDix), U NepexoauM K PacCMOTPEHHUIO clleayiollell KOMOMHALMU YJle-
HOB 1.H.®. (2.1) mo TpH.

e) BuimosHeHHe MYHKTOB a) — 1) uepeayercs A0 TeX IOop, IoKa ompene-
JeHbl BCe Te HaOOpbl KOHTAKTOB, NMOBTOPEHHE KOTOPHIX JAOCTAaTOYHO JJis pea-
JIM3allHH HEKOTOPOi KOMOHHAIUHK 4ieHoB X. H. . (2.1) mo tpu. Ilycth aTuMH
Hab0paMH KOHTAaKTOB OYIyT

(€ nau € nau €;3)
(G mim €oy uau Eo3)
M (2.9)

(€ un €pe van €pg).

k) Haiinem MHHHMaJIbHBIH Ha6Op KOHTAKTOB, TOBTOPEHHE KOTOPLIX 00ec-
MeyuT peasausyemMocTb Bcej A.H.G. (2.1): u3 nHabopor (2.9) oOpasyem HO-
Bble HaOOPbl KOHTaKTOB

(@ll’ (§21’ »ilor oty @m—]. 1 @ﬂll)
(€11, €a1, - - -, Epmr, 1, €i2) (2.10)

TaKHe, 4TO KaXK[bli H3 HHX CONEp:KHT OaHH 3JeMeHT €,3 M3 Kaxk10ro Ha-
6opa (2.9). IToBTopeHHe KOHTAKTOB B HeKOTOpoM HaGope (2.10) obecmeuut
Torja peaausyemocts A.H. . (2.1). Tak kak HexoTopbie u3 3JeMeHTOB Eug;
(a=1,2,...,m; p=1,2,3) Moryr 6biTh PaBHEIMH MeX1y C0G6OI0, TO Habo-
pir (2.10) 6ynyT conepkaTh pa3Hbie KOJMHYECTBA HEPABHBIX 3/1€MEHTOB. BoIGH-
paeM u3 HabopoB (2.10) Te HabGOpHl, YHCJIO HEDABHBLIX 3JEMEHTOB KOTOPHIX
OV/leT HaUMEHBLLIHM.
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ITocse BLIA€IEHHST MHHUMAJbHLIX HAa60poB H3 (2.10) nepexoium K MyHK-

Ty 3).

3) Ilpeo6pasyem n.H.d. (2.1), npunuceiBas HHAEKCH K MOBTOPSIOUIHMCSE

KOHTaKTaM. ’

I[Tpumep 2. OnpelesuTb KOHTAKTbI, HOBTOPEHHE KOTOPLIX JOCTATOUHO

g peanusdaunuu JA.H. . QyHKIUH a/aredpnl JOTHKH

1 1I III v
f(x,y,2,u,0,0 )= 2tV xyo V xyzu V xyzo V

s - (2.11})
V xuvt V uvwt
peseiiHO-KOHTAaKTHOH CXeMOH.
CocraBuM TabJ. 2 o0LIUX yacTell YJEHOB JaHHOU 1. H.d.:
Tabauya Z
II I11 IV v VI
I 1 z = t ¢
I1 Xy xy 1 w
11 xyz u u
1V 1 1
\% uot

Caenyomue KOMOHHAIMH YJI€HOB JAAHHOU J.H. . M0 TPH HE UMEIOT CBUI-
crBa A a6CoOJIOTHO, HO YAOBJIETBOPAIOT YCJOBHUSIM KBa3HOECNOBTOPHON pea-

ausyemoctd (cm. § 1 Teopema 5):

() Vv (III) V (V)

(@) VLV (V)

(I) Vv (IV) V (VI):

(IT) V (IV) V (VI):

(2).(6) V xy(2) (u) Vx(2)0 (1)

%I] = 1, %[2:)Cy, 2[3:)—62)
(2) (1) V xy(2)v V xuv(t)

(2) (1) Vxy(2)v V uvw (£)

(xy) (w) V (xy)zo V uo(w)t

Dogs =1, =1, Ay =20, Ay = uvt

Do =1, A e 159 = wyn, Wy — xuv

Doz =1, A = 1, Yo = xyov, A = uvw

(Yzmosa. yea. 2°)
(Ymosa. yea. 1°)
(Ynosa. yea. 1%p

(Ymosa. yea. 1%
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(1) V(V) V (VD):  xy(w) Vx(uvt) V (uot) (w)
g =k Y=y, W=, W =1 (YnoBa. yea. 19)
(L) V (IV) V (V):  (xy2) () V (xyzjuvz(u)at :
Dos=1, A =1, Yo=1v, As=x0f  (YmoBL. yci. 1°)
() V (IV) V (VI):  (xy2) () V (xy2)0 V (u) 0wt
D=1, W, =1, =0, Az = vt (Yosa. yea. 1°)
Caenytonine KOMOMHALMY YJIE€HOB AaHHON M.H.Q. MO TpPH HE Y/IOBJETBO-

PSIIOT YCJIOBHSIM KBa3MOECHOBTOPHOH peasiu3yeMOCTH H TPeOyioT MOBTOpe-
HHSI HEKOTOPbIX KOHTAKTOB:

(VAN V(ID):  (2)tV (x)@V () (2 u

D=1, W=t Wo=1w, Ya—=u (IToBT. 2 Hau xy)
(H VD V(IV):  (2)tV (xy)wV (xy) (2)v
D=1, M=t Wo=w, Us=1v (TToBT. z WK XY)

(v ANV (VI): 2zt Vxy(w) Vao(w) ()

D=1, Wy =2z, W= xyy, Wa— g (TToBT. @ wau 1)
() V() V(VI): (2)(¢) Vxy(z) (2) V ()o@ () -

W=1, Y= xy, As=vw (TToBT. zu win 2t wnu ut)
(D VIV (V): (xy)@V (xy)z(u) Vx(u)ot

D=1, Ay =w, Ao=2, As = x0t (IToBT. u wan xy)
(1) V (II) V (VD):  (xy) (@) V (xy)z(u) V (1) v (@)t

AW=1, =2 As=0t (TIOBT. UW HIH XYyu HIH XYWD)

OcranbHbie ceMb KOMOMHAUMH Y4J€HOB J.H.(. IO TPH HMeEIOT CBoicTBO A
a6contoTHO (mpasuao 1).

O6pa3syem Te HaGOPHI KOHTAKTOB, ITOBTOPEHHE KOTOPBIX OOECHEeuHT pea-’
auzauuo A.H.0. (2.11):

(zuw), (xytu) wu T I

MHuHHMAJIbHBIM H3 3THX Ha6opoB siBasietcsi (zuw). IlpeoGpasyem I.H.d.
(2.11), npunuceiBasi HHAEKCHl K OyJeBbIM NMepPeMEeHHbIM 2, U, W:

f": Elt nyal V xyggul nyEQU \" ;u25t \'% u{v—wzt. (21 1’)

Hnd. (2.11') yHKUMH aareGpsl JOTHKY [/ KBa3HOECNIOBTOPHO peaH3yeMa.
Jlerko yBuaeTh, uTo OHa peaJusyercsi cxemoir 11:
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Cxema 11.

[Tpe/cTaBiedHbId aJTOPUTM CONOCTABJSIET HEKOTOPOH (PyHKIIMH aareOpht
JOrHKH (opMy.a1y MPOBOJAUMOCTH HEKOTOPOH KBa3MOECIOBTOPHOW CXEMBI, M
TaKUM 00pas3oM pacnpoCTPaHSeT METOJ CHHTe3a KBa3MOECHOBTOPHBLIX .CXEM
Ha CXeMbl, coJleprKaliie MOBTOPEHHS. |
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LOOGILISTE SKEEMIDE SUNTEESIMISE ALGORITMIDEST
P. Hanko
Resiimee

Esitatakse kaks algoritmi, mis on vajalikud loogiliste skeemide siinteesimisel. Esimene

. algoritm eraldab antud loogilise funktsiooni disjunktiivses normaalkujus need liikmetle

kombinatsioonid, mis ei rahulda kvaasikordumisteta realiseeritavuse tingimusi. Juhul, kui

selliseid kombinatsioone ei leidu, teeb algoritm kindlaks valemi realiseeritavuse kvaasi-

kordumisteta skeemina. Teine algoritm maédrab kindlaks vajalikud kordumised otsitavas
skeemis.

Eesti NSV Teaduste Akadeemia Saabus toimetusse
Kiiberneetika Instituut : 17. 111 1964

ON SOME ALGORITHMS FOR A SYNTHESIS OF LOGICAL NETWORKS
P. Hanko

Summary

Two algorithms which can be used for the synthesis of logical networks are pre-
sented. The first algorithm enables to determine those combinations of members of the
disjunctiye normal form of the logical function which do not satisfy the condition of
quasinonrepetitionality. If aforementioned combinations do not exist, the algorithm
allows to determine whether the logical function can be realized by a quasinonrepeti-
liotnal }\network or not, The second algorithm determines the necessary repetitions in the
network.

Academy of Sciences of the Estonian S.S.R., Received
Institute of Cybernetics March 17th, 1964



