Marepuains kK cemuHapy Ne 4 Mo 0CHOBaM KHOCPHETHUKH:
MoleTupoBaHue GOpMyII U TT-CXEM, SKBUBANCHTHBIC peoOpa3oBaHus
xoHTakTHEIX cxeM (KC)

PaceMoTpuM KIace KOHTAKTHBIX CXeM, B KOTOPBIX peasli3aliis
(DAJT 0CYIIECTEISCTCH HE ¢ [TOMOIIBIO MPeobpasoBatisl BXO/-
HLIX SHAMEHUH B BBIXOIHBIR, KAK IO IPOHCXOINT, HAIIPHMED. B
CXEMAX U3 (DY HKIMOHAIBHEX SAEMEHTOR (e §4), a B pEBYIbL-
TaTe Mepejadi 2HATEHHN 10 pebpan rpapa, MPOBOIMMOCTHIC
KOTOporo «yIpanisiors sxozinie BIL Pebpo nm ayra rpacda ¢

noserkofl x; (T;) HASBIBALTCA 3CMbiK@ow s (COOTBETCTBEHHO

A

pasasicarougiae) kontaxton BIT o (e pue. 6.1).
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Crrwraeres, aro wowrast ria 7, o € {0,1}, mporomr
Lo M TOLBKO TORAR, KOULA T3 = 0, UPAYeN OPUeHTHPOBAH-
HLI KOHTAKT, TO €CTh KOHTaKT, CBIS8HHBIN ¢ JIyTOH, MPOBOIHUT
TOALKO T COOTBCTCTRYIONICM HAIIPABICITHHE.

Cernb ¥ ¢ BXOZAMHE (], . .. . 0, 1 BEIXOJAMH ay,...,a], B KoTO-
hoft Bee pebpa (yrH) MoMeHeHbl TepeMeHHBIMA X1, . . ., Ly WA
; 1: y bmy

WX OTPHIAHUAMA T, ..., Tn, HasbIBACLC (P, q)-ROUMAKMIHON
coemott (KC) om BII xy,...,%p W obosHauaeTcH YL =

— N i wyr ) - ARU Y G A @ gl [y A
=Y (1, ) Wi L =X (21, ., Tpi G, - .., Op3 01 - - Ug)-
[Ipy 5TOM UHCIO KOHTAKTOB HAZBIBACTCH CAOXHCHOCTIDIN0 KC X

1 obozHa .
pute Kouxpertsie KC or BIT @1, 22, @3 ¢ BXOIOM a1 1 BBLIXO/AMI
an, 3.

Puc. 6.3: nexoropeie KC or BIT x1, 29,23




Mycrs & — KC or BII X(n) ue = (ag,... L) — Ha-
Gop uz B™. OnupenennM cers L|, Kak ceTh, MOJIYUAIONLYIOCH
13 ¥ B PesWILTATC ViARJICHHSI BeeX pefep (JyTr) ¢ NOMCTKaMH

iy T Te ecTh pebep, KoTopble He HPOBCAAT Ha Habo-

pr* a, T CHSITHST DOMETOK € 0CTaIbHHX pefiep . JIs BepIIHH
v 1w KC Y ppeeM fynryuio nposcdumocinit O GEPUURY V)
cpuiurte  Kak QAL g (21, ..., ), KOTOpPaA paBHa 1 ua
natope o = (ay,..., () € O™ TOrmA B TOJLKO TOTIE, KOTIa
i Y|, cymecTyer (v — u)-Lellb, TO ecTh TOTAA W TCJIb-
18 b Y HMCCTCSE IICTIL B3 HPOBOJISIIIHX Ha nabope
A KOHTAKTOB BHJIA |, ..., 20", WIyIas 03 ¢ B .

i

KO TOCJI, KO

PaccuoTpuM Tellepdb NapaliledbHO-TIoCHe/I0BaTebHbIe HIH,
FHATe, T-CXeME, KOTOPRE Araaorest wacTaRM cryaaen KO.

Ipocrefimett 7-cxemolt cunraeress modag (1,1)-KC, ko-
TOPas COCTOMT U3 OJHOTO KOHTAKTS, COCMUHAIIEro MoJ0ca
(ent. pue. 6.6a). Eean m-cxeMbl Ly 1m0 g yIKe ONpee/IeHHl, To
(1, 1)-KC 57 V), wotopast nonydaercs B PesyikTaTe wx fla-
PAIITEIBHOTO (COOTRBETCTEEHHO HOCIE0BATEILHOIO) COeIHHe-
mra (ov. pue. 6.6b 1 6.6¢) TOKC ABASCTC T-CXCMOIL 3anMOTHM,
WL HEHL HTOM BXOH (il.’;l‘:»L‘((_l,il) E, ABAAXTCS IJ(:B}’)lh’rkifl‘Ui\l [SRRY: O
JICCTRIICHIS BXOIOR {COOTBETCIBOHHO BBIXGIOB) Xy # Xg, TO-
[JIa KK BXOJIOM XY anieTest BXoJ, L1, BLIXoAoM X - BLIXOJ
Yy, & BBIXOZ eCTBAACTCH C BXOAOM Xy H CTSHOBATCH
F’xH}?’I"'flﬂ'li'l'{izt'ifl R{‘!}'H['H»{H("}ﬁ S:II‘ »,’TIVF:TK(“J BWIIETH, YTO T-CNEMA, MOKA-
samHas Ha puc. 6.6a, peasmayer ATl 27, a m-cxemb ¥ 1 XY
(e pue. 6.6b 1 6.6¢) — DAL f1V fo it f1& f5 COOTBETCTREHHD,
e 1 7 f» @Al peasmsyenble T-cXeMoMH Y H Mo COOT-
BETCTBEHHO.
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Pue. 6.6: K onpejedeHnio w-cxeMbl

Jlemma 6.1. Jw060tl T-creame X Am0MCHO CONOCTNAGUING IKBUBO-
aenmaapo el gopamyay T us UP ¢ noduamovmu ompuyaHuAm
maxiyo, wmo R (F) = L () u obpammo.

Ha puc 6.7a nox
Lf (T}y e

ZaHA T-CxXeMa, Koropay peadzyer QAT
J B COOTBRTCTRYET popMylie:

a #a puc. 6.7b — T-cxema, KoTopad IMOCTPoeHd HA OCHOBE KOH-
TAKTHOLUD depesa 1 IJ(:‘/&L)l.lli_%’yf:'%’.l‘ q).'j\.ﬂ: Loy M‘y}lb‘l‘ull.ll(ﬂk((.'(,)p}-ly H




DA nopsijiKa 1, — B COOTBETCTBHH ¢ (pOPMYIIOH

Mo (,1111-, e By YOy s Yomo1) =
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Cxema, Mogesmpylomas copepiiennyio  JTH® DA £,
waseipaerces kanonuveckoti KC g oroit GATL

Puc. 6.7: ripuMepsl T-CXeM




BA,ILALIA HA SKBUBAJIEHTHBIE IIPEOBPA3OBAHUs KC

Konosonos B. A.

CxeMBbl HAa3BIBAIOTCS YKBUBAJECHTHBIMA (3] ~ o), €CIM PEeATn3yIOT OJHY U Ty Ke (DYHKIMIO (W OJHH U Te
ke DYHKIH MEXK/Ty BCEMHU HapaMy IIOJIIOCOB).

OcHoBHbIE TOo2KAecTBa.
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Ecnu 3amgano HekoTopoe TOXKIAECTBO, TO 9TO O3HAYAET, YTO BMECTE C HAM 33JaHbl TOXKIECTBA, IOIYICHHbIE
U3 HEro:

(1) ommHAKOBOII IEpeHyMepaIueil IIOJI0COB B 00enX YacTsX ¢ BO3SMOXKHBIM OTOXK/IECTBIIEHUEM, HAIIPUMED,
B TOXKJIECTBE t5 MOXKHO OTOXKJIECTBUTD MOJIOCA 2 U 3:

1
x1 O x1
1o~ W2 ~ 1< 02
x1

(2) IIepenMeHOBaHUEM ITEPEMEHHBIX (B 00enxX JacTIax TO2KAECTBa OJMHAKOBBIC IIEPEMEHHBIEC MEHAIOTCA Ha
O,Z[HH&KOBI)IG), HallpUMEpP, B TOXKIECTBE t4 MOZ2KHO T2 3aMEHUTDb Ha I1:

1 z1
lo—2 069 ~ 1 2

x1 1

(3) 3aMeHOI B 00eMX YacTAX HEKOTOPBIX IMEPEMEHHBIX Ha WX OTPHUIlAHUS, HAIIPUMEDP, B TOXKIECTBE T4
MOXKHO 3aMEHUTh T2 HA T2:

) 1

Kaxue nodcxemv, mootcno evidennams? Tlomexema — 31o noarpad, eciau ropopurh rpybo. Ho BaxkHO Bblje-
JISITH MPABUJIHLHO MOJIIOCa MojicxeMbl. Eciu B cxeme BepiHa OblIa TMOJIOCOM, TO OHA U OCTAHETCHA MOJIOCOM
B moucxeMe. Eciau ecTh pedpo M3 HEKOTOPOH BEPIIMHLI IOICXEMDI, HAYIIee BOBHE ITON IOICXEMLI, TO €CTh
He IprHajjexkallee e, TO BepIlInHa JOJIXKHA ObITh OObsBIEHA IIOJII0COM. Kpome TOro, Jao0yio BEPIIHHY
IIOJICXEMBI MOYKHO OODBSIBUTH IIOJIIOCOM.

x
Houemy 6asicno cmompems na noaoca? B cxeme 1 OLQ 2 HeJb3d BBLLICIUTDL MOJCXEMY
y

x
x
1 (__© 2 U IPUMEHUTH TOXKJECTBO 13, TaK KAK BHYTPEHHsIsl BEPIINHA JIOJIKHA OBITH HOMIOCOM (13

Y

T

Hee ujeT pebpo, KOTOpoe He HPUHAJJIEKUT IojcxeMe) 1 2 , a B TOXKJIeCTBE t3 BHYTDPEHHSIS

N~
y
BEPIIUHA — HE TIOJIIOC.

DKBUBaAJIEHTHOE PEOOpPaA30BaHNE COCTOUT B NPUMEHEHUU TOXKJECTB — BBIJIEJIEHWH IOJCXEMBbI, COOTBET-
CTBYIOIIEH OJIHON YaCTHU TOXKJIECTBA U 3aMEHBI € Ha BTOPYIO YacTb. [Ipu 3TOM BHECEHHDbIE TIOMETKHU IIOJTIOCOB
CHUMAIOTCH.

Beckoneunasi cucrema Toxzaecrs {ti,...,1s, tél), téQ), ce. ,tém), ...} sIBJIsIeTCs TOJIHOf. DTO O3HAYAET, YTO
JJIsI JTIOOBIX JIBYX 9KBUBAJIEHTHBIX CXEM CYIIECTBYET Ipeodpa3oBaHue HA OCHOBE 3TOW CHCTEMBI TOXKJIECTB,
IIepeBo/Isiliiee OJHY U3 HUX B APYTyIo. IIpu aTOM Xoneunoti MOJTHON CUCTEMBI TOXK/IECTB HE CYIIECTBYET.

1



ITpumepsr pernenus 3aga4d. Bo Bcex 3aja1uax Tpedyercss MOCTPOUTH SKBUBAJEHTHOE ITPeobpa3oBaHue Ha
OCHOBE CHCTEMbI OCHOBHBIX TOXKJIECTB, IIEPEBOJISAINEE OJHY U3 CXEM B JIPYTVIO.
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SKBI/IBaJ'IeHTHOCTI/I, BBIBO/JI, KOTOPbIX 2KeJiaTe/JIbHO ITIOMHMUTDL.
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HpI/I peneHun CJIOKHBIX 3a/la9 Ha II€ePBOM 3Talle MOXKHO ITIOJIb30BATbCA 3THUMHN 9KBUBAJICHTHOCTAMMU JIJIsd
HaXOXKJICHUsT HY2KHOI'O Hpeo6pa30BaHI/151. 3areM KaxK/10€ U3 HUX PaCHIuPUTDh, IIO/ICTaBUB BBIBO/, JInOO BBIBECTH
X OTAEJIbHO.

*Haxoxkxagenne HeobxoauMbIX ToxKaecTB. Cupaseiius ciaemyomuii pakT — s JIOOBIX JBYX SKBUBA-
JIEHTHBIX KOHTAKTHBIX CXEM, PeaJu3yIomux (DyHKINK OT 1 IEPEMEHHBIX, CYIIECTBYeT SKBUBAJIEHTHOE IIpeob-

(1) (n)
pasoBaHue Ha OCHOBE TOJIBKO TOXKIECTB t1,...,t5,15 ..., 15 -
uxnomarnieckum unciaoM rpada G = (V(G), E(G)) Ha3bIBaeTCs BeJIMIHHA

0(G) = [E(G)] = [V(G)| + |e(G)];

10 |¢(G)| — 4nciI0 KOMIIOHEHT CBA3HOCTH 9TOr0 rpada. BricTpo cunTarh MUKIOMATHYECKOE YUCIO0 B IPOCTeli-
IMIUX Caydadax HOMOTaIOT CBOWCTBA:

(1) Huknomarnueckoe 1ucso rpada 6e3 1mukiaos pasto 0.
(2) Huknomarnaeckoe 4ucsio rpada ¢ OJHUM IIPOCTHIM IIUKJIOM PABHO 1.
IIycrs ¥ — KC, st Kaxk10ro Habopa @ 3HaYeHU IePpEMEHHbBIX, YIPABJIAIONINX €€ KOHTAKTaMU, OIPEIEIAM
rpad Y|, — rpad, noayuennsiit u3z rpada X yuajsenuem tex pebep, KOTOPble He MPOBOJAT Ha Habope «.
Hanpumep st nabopa (011) 3HaueHwii nepemMeHHBIX (1y2) :

Y: lo—< 02 Eloy: 1o « o2

z
[ukiioMaTuyecKoe 9uCjI0 CXEMbI X
0() = > 0(Z]a)-
aeBn"
ITukromaTrveckoe 9mucao cxeMbl 00J1a71aeT CASLYIONUMHA CBOWCTBAMMT:
(1) Tocie sKBEBATIEHTHOTO IPEOOPA3OBAHNS Ha OCHOBE TOXKIECTB t1 — t5 MUKIOMATHIECKOE YUCIIO JI000it

KC ne uzmensiercs.
(2) Eciim ¥4 u 39 — ase KC, peanusyomue GyHKIUE OT 1 IEPEMEHHBIX, TAKOBBI, UTO Yo MOJIYYaeTCs
1 k
73 Y| 9KBUBAJIEHTHBIM ITPe0OPA30BAHUEM HA OCHOBE TOJIBKO TOXKJIECTB t1,...,ts, té ), e ,té ), k <mn,

to BesmumHa |0(31) — 0(9)| memures ma 27,

C noMOIIBIO 9TUX CBOMCTB PEIaeTCs CJIeIyIoNas 3a1a9a.
IIpumep. Jlanv dse axsusarenmmvie KC:

x1 x2 T2
212 1 2 222 1 2

1 3 1 xr3



Vrazamov munumasvroe maxoe ’i, npu Komopom 3K6UBANEHTTHOE npeo6pa306aHue 21 22 BGO3MOIMNCHO C UC-

1 i
NOAL3OGAHUEM MONHCIECTNE tl,...,t5,té),...,té).
Tak kak peasmsyeMmble (YHKIUA 3aBUCAT OT N = 3 IEPEMEHHBIX, TO C IIOMOIIbIO TOXKIECTB
1) ,(2) ,3
t1,...,15, té ),té ),té ) 3aBEIOMO MOXKHO IIPOM3BECTH TAKOE KBUBAJIEHTHOE IIpeobpa3oBaHue.

Jlst pemenus 3a1a9u HaiieM IUKIOMATHIECKUE YUCIIa CXEM.

Cxema X1. Ecmn 1 = 1, To KOHTaKT T1 He IIPOBOJMT, a IIOTOMY €IMHCTBEHHBINH IUKJI BO3MOYKEH TOJILKO
Ha ojHOM Habope (111), Korja mMpoBOAAT KOHTAKTHI T U '3, HA OCTaJIbHBIX Habopaxa ¢ 1 = 1 rpad Xi|q
HE COJEPKUT IUKJIOB, M MOTOMY ero IukKJjoMarudeckoe duciao 0. Anagorndno npu x1 = 0 TOJIBKO B CIydae
Habopa (011) rpad comepxut ruki. Ilosyaaem, aro

0(X1) = 0(Z1](111)) + 0(Z1]o11)) =1+ 1=2.
Cxema Xg. IIpu Becex nabopax «, kpome (011), coorBercrBytommit rpad Ya|, He COMEPKUT IUKJIIOB, a rpad
Y2]a COCTOUT U3 €JMHCTBEHHOTO IUKJIA, OTOMY
9(22) = 9(22|(011)) =1
|0(21) —0(X2)| = 1. Ecau 661 5KBuBajieHTHOE IIpeobpa3oBanue Y1 Yo OBLIO BO3MOYKHO C UCIIOJIH30BAHIEM

1 _
TOJIBKO TOXKJIECTB 11, .. .,15, té ), TO yKa3aHHAs BeJMYNHA, paBHas 1, nesmnack 661 Ha 21 = 4, 4T0 HEBEPHO.
AnajiornuHo, ecqu Obl 9TO IpPeoOpa3oBaHHE OBLIO BO3MOYKHO C WCIOJIBL30BAHUEM TOJIBKO TOXKIECTB

1) (2 _
t1,...,ts, té ),té ), TO 5Ta €JIMHUINA JeJHIACh Obl Ha 2772 = 2, 4TO TOXKe HEBEPHO.
Kak vyxke Obuio ckazaHo Ka3aHHOe IIpeodpas3oBaHue MOXKHO IIPOM3BECTU C HUCIIOJIBL30BaHUEM
b

t1,...,1t5, tél),té?),tég), IIOTOMY OTBET Ha 3314y ¢ = 3.
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4.1. Tlpu momomu 5KBUBAJIEHTHLIX IpeobpasoBaHui ty — tg,,tgn)(m =
1,2,...) HOKa3aTh SKBUBAJICHTHOCTE CXeM:
T x T
2) O—0 o——0 ¢
1 2 1 2
#= % £ €’ '69 pd
20 9c ) < ——)
X X H = oo 70 L,
t~._. "2 Ak 9e )2 1







