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CP3

Cxemotii 13 dyHKUMOHANbHbIX 3nemeHToB (CPI)

S(Xla"'axn;yly"'7ym)

B basuce By = {x&y, x V y, X} Ha3biBaeTCs

1) opuenTuposanHbiii rpad G = (V/, E) 6e3 opueHTnpoBaHHbIX
LUMKJIOB, npuyemM B rpacge G

2) niobas BepwwmHa rpaca G
, Ha3bIBAETCS! BXOAHOI (MM BXOLOM) U €l NPUMNChIBAETCS
Kakasi-TO BXOAHAsi NEPEMEHHast X;;

3) ntobas sepwmHa rpaca G
, Ha3blBAETCS BHYTPEHHEIA;



4) noboii BepwuHe rpacpa G
, MPUNNCLIBAETCA OTpULAHNE ~;

5) ntoboii Bepwnte rpacpa G :
npunucbiBaeTca Anbo KoHbIOHKUMA &, MO0 AN3bIOHKUMS V;

6) HekoTopble (BXOfAHbIE UM BHYTPEHHME) BeplnHbl rpada G
Ha3bIBAKOTCS BbIXOAHBIMU (MM BBIXOAAMU) U UM MPUNUCHIBAOTCS
(pa3nnyHble) BbIXOLHbLIE MEPEMEHHBIE Y1, . .., V.

CnoxHoctbto L(S) CPS S HasbiBaeTCs HUCIO e BHYTPEHHUX
BEPLUMH.



®PyHkyun, Bbivncasemole CPI

Mycte CPI S B basuce By = {x - y,x V y, X} nocTpoeHa no
oprpacpy G = (V, E).
Torga B ntoboii ee BepwmHe v € V' BbIYMCASIETCA HEKOTOpast

dyHkums f,(x1,...,x,) € P2, N0 MHAYKLAN OLHO3HAYHO
onpegensiemas no CPI.,



®PyHkyun, Bbivncasemole CPI

bazuc nHgykyun. Ecnn v — BxopHasi BepwunHa CPI n eii
npunucaHa BxofHasl NepemMeHHas X;j, TO

fv = X,

T.€. B BEPLUNHE V BbIHNCIAETCA beHKLI,VIH, TOXAECTBEHHO paBHasA
nepemMeHHOl X;.

WngykTusHbiii nepexog. 1. Ecnu v — BHyTpeHHss BepwuHa CPI n
el npunucaHo otpuuanve ~, npudem e = (w,v) € E, o

fv = fw:

T. €. B BEPLUNHE V BbIYNCAAETCA PYHKUNS, paBHast OTPULIAHUIO TON
pyHKLUMMN, KOTOPasi BbIYUCSETCS B BEPLUMHE W, U3 KOTOPOI BemeT
Jyra B BEPLUUHY V.



®PyHkyun, Bbivncasemole CPI

WHaykTushbii nepexoa. 2. Ecan v — sHyTpenHas sepwnHa CPD n
ell npunncaHa KOHbIOHKLMS & (COOTBETCTBEHHO, AN3BIOHKLMUS V),
npudem e; = (wy,v) € E, &g = (wo,v) € E, rae e1 # e, TO

fv = Iwy - fwz (fv = fwl \ fW2)7

T.€. B BEPLUMHE V BbIYNCASETCS DYHKLUWUS, PaBHAst KOHBIOHKLNAN
(COOTBETCTBEHHO, AN3BIOHKLMN) TeX PYHKLUNA, KOTOPbIE
BbIYNC/ISIOTCA B BEPLUMHAX Wi U Wo, U3 KOTOPbIX BeAyT Ayrun B

BEPLUNHY V.
Ob6biuHo cunTatoT, 4to CPI S(x1,..., Xn V1, .- -, ¥Ym) BbIYNCASIET
cnctemy dyHkuunii F(S) = {fi,..., fm}, KOTOpblE BLIMUCAAIOTCS B

BbIXOAHbIX BEPLUWMHAX Y1, .., Ym.



Yuncna B 4BOMYHOI CMCTEME CUHUCNEHNS

Mycte n € N.
Ecm (x1,...,x,) € EJ, rae E2 = {0, 1}, To nonoxum
n
(Xl, - ,X,,)2 = E x;- 2",
i=1
T.e. (x1,...,Xp)2 060O3HA4AET YNCNO, KOTOPOE B ABOVNYHON

CNCTEME CHUC/IEHNS 3aMNCbIBAETCSA KaK X{XD . .. Xp.

OTmeTum, yTto
0< (X1, yXn)2 <2"— 1.



CymmaTop

CymmaTopom S, nopsigka n, n > 1, HasbiBaeTcs Takas CPI c 2n
BXOAAMMW X1, ..., Xn, V1,...,Yn W N+ 1 BbIXOAaMN zg, 71, . . ., Z,, 4TO

(20,21, --y2n)2 = (X1, -y Xn)2 + (V1,-- -, ¥n)2.

T.e. cymmatop S, Ha CBOMX BbIXOAAX BbIHUCASET CYMMY ABYX
n-paspsifiHbIX YMCes, KOTOpble NOAAIOTCA HA €ro BXOAbI.

Cymmatop S, Takxe Ha3blBaeTCs N-pa3psiiHbIM CYMMaTOPOM.



Cymmatop S

MocTponm opHopaspsgHblii cymmaTop Si(Xx, y; 20, 21)-

Haiigem dyrkumn zo(x,y) n zi(x, y):

X Y|l20 21
0 0|0 O
0 1/0 1
1 010 1
1 1{1 0O

MNostomy

=x-y, 21=(xVy)-(XVy)=(xVy) (xy).

3HaunT, B H6asuce By MOXHO nocTpouTb cymmaTop Si co
CJIOXKHOCTbIO 4.



Cymmatop S

OgpHopaspsigHblii cymmatop Si(x, y; 20, 21):
n=xy, z=(xVy) (xy).

X y

S



SAuelika cymmaTopa

Hazosem suetikoii cymmaTopa S takyto CDI ¢ Tpems Bxogamu
X, Y, P W OBYMS BbIXOAaMU (¢, Z, 4TO

(q,2)2 = (x)24 (¥)2 + (p)2-
HeCJ'IO)KHO NpOBEPUTL, 4YTO
g=x-yVx-pVy-p, z=x®y®&p.

B 6asnce By MOXHO nocTpouTb siveiiky cymmaTopa S co
CNOXHOCTbIO 9.



SAuelika cymmaTopa

Aueiika cymmartopa S(x,y, p; q, z):
g=x-yVp(xady), z=(x®y)®p.

p




CnoxHocTb cymmaTopa S,

Teopema. B basuce By = {x - y,x V y, X} MoxHo noctpouts
cymmatop S, co caoxHocTbio 9n — 5.

[doka3aTenbctso. [TpuMeHnM anropuTm CNOXKeHUs N-paspagHbIX
qncen (x1,...,%n)2 M (Y1, -+, ¥n)2 B CTONOUK>.



CnoxHocTb cymmaTopa S,

dokasatenbctBo. CHavana BO3bMEM OfHOPa3PAAHbIl
CyMMaTop Si v nMpunuiieM ero Bxogam x, u y,.

Mnagwinii paspsig Bbixofa 3TOro ofgHOpaspsagHoro cymmartopa Sy
Ha30BEM BbIXOIOM Z,, a CTapLuunii paspsif ero Bbixoaa
obosHauum p,_1.

Hanee pns kaxgoro i = n—1,...,1 noBTopum cnegyiowime
paccyXaeHuns.

Bosbmem HOBytO siveiiky cymmaTopa S, npugagum e Homep i un
OBYM ee BXOAaM MpUNULLEM X;, Yj, @ HAa TPETUiA BXOL HaNpaBuMm p;.

Mnagwnii paspsig BoiIxoga 3Toii siveiiku cymmatopa S ¢ HoMepoMm |
Ha30BEM BbIXOAOM Z;, a CTapluunii pa3psg ee Bbixoda
0bo3HauuM p;_1 nNpu i > 2 1 Ha30BEM BbIXOAOM Zg npu i = 1.



CnoxHocTb cymmaTopa S,

CymmaTop Sp(X1, ..y Xny Y1y -« Yni 20521y - - -y Zn):

X1 n Xn—1 Yn-1 Xn Yn

20 4 Zn—1 Zn



CnoxHocTb cymmaTopa S,

dokazaTtenbcrBo. [MonyyerHas B ntore CPI sensertca
n-paspsiiHbIM CyMMaToOpoM Si,.

OLI,eHI/IM €ro CNOXXHOCTb:

L(Sn) < (n—1)L(S)+ L(51) <9(n—1)+4=9n—5.



BolyntaTtens

Bobiuntatenem W, nopsigka n, n > 1, HasbiBaeTca Takass CP3 ¢
2N BXOAAMU X1, ..., Xn, Y1, -+, Yn N N BBIXOAAMW U1, . . ., Uy, Y4TO

(ula" '7u")2 = (Xla'”?Xn)Z - (ylv"' 7.yf7)27
ecnn
(Xla s 7Xn)2 = (}/17- .. 7yn)2-

T.e. Bbl4MTaTEND Wn Ha CBOUX BbIXOAaX BbIHYNCAAET Pa3HOCTb ABYX
N-paspsafHbIX HNCeEN, KOTOpPbl€ NOAAKOTCA Ha €ro BxoAbl, npu
YyCNnoBun, 4TO NepBoe U3 3TUX HYNCEN HE MeEHbLLUE BTOPOro.

Ecnn nepBoeE N3 3TUX HYNCeN MEHbLUE BTOPOro, TO BXoAbl
HEMpPaBWJIbHbIE, N HE BaXXHO, YTO BbI4YUCNAETCA Ha BbIXo4aX.

BbluuTatens Wn TAKXXE HA3bIBAE€TCA N-pa3pAgHbIM BblHUTATENEM.



BcrnomoratensHas nemma

Nemma. Ecm xp,...,x5 € Ep, TO

(Xl,...,Xn)2—‘r()_(1,...,)_(,,)2 =2"—1.

HokazatenbcTBo. Paccmotpum cymmy:

X1 ... Xn—1 Xn
+ X1 ... Xp—1 Xn
1 ... 1 1

Hanee 3ametnm, 4to

(1,...,1)=2"—1.



CnoxHocTtb BblduTaTens W,

Teopema. B basuce By = {x - y,x V y, X} MoxHO noctpouts
Bbiyutatesns W, co cnoxHoctbro 11n — 5.

HokasaTtenbcTtBo. [loctpoum BeldntaTens W, B cootBeTcTBUM C
TOXAECTBOM:

(ul,...,u,,)z:2"—1—((y1,...,y,,)2—|—(2”—1—(X1,...,X,,)2)).

Mpu nocTpoeHnn NpPUMEHMM BCMOMOraTe/bHYIO JIEMMY.



CnoxHocTtb BblduTaTens W,

Boruntatens Wo(X1, ...y Xny Y1, -« vy Yo ULy« -+, Up):
?1 ?2 {(n Y1 Y2 ... Yn
W, : Sn




CnoxHocTtb BblduTaTens W,

OueHnM CNoXHOCTL nosny4yeHHoro BeluuTatens W,:

L(W,) <2n+ L(S,) <2n+9n—5=11n—5.
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