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MokpbiTus

[loKpbITVie MHOXKECTBA

MokpbiTnem MHOXecTBa A Ha3blBAaeTCsl TaKOe CEMECTBO
HENYCTbIX ero NOAMHOXeCTB Az, ..., Ak, 4TO

UA,-:A.

i=1

Opyrumu cnosamu, ecnn Ag, ..., Ax — NOKpbITUE MHOXECTBA A, TO
Nto0OoW 31eMeHT a € A neXxnT XOTs Obl B O4HOM N3 MHOXECTB
A, Ax.

B oTtnnume ot pasbuenust B nokpbiTun He Tpedyercst, 4Tobbl
MHOXecTBa Aj, ..., Ax HE Nepecekanunce.



MokpbiTus

[lokpbITre MaTpuLbI

Mol Bygem paccMaTpuBaTh MaTpuLbl U3 HYNER eanHul, He
coaepikaliume HyneBbliX CTONOLO0B.

MokpbiTuem matpuubl M pa3mepa m X n Ha3bIBaETCS TaKOe TaKoe

MOAMHOXXECTBO €€ CTPOK i1, ..., Ik, YTO AN KaXKAoro J,
J=1,...,n, naiigetcs Takoit Homep s = s(j), 1 < s(j) < k, uto
ms(j) = 1.

Opyrnmu cnosamm, NOAMHOXKECTBO CTPOK i1, . . ., ik MaTpuubsl M

ABMSIETCA ee NOKPbITUEM, eCi B noaMaTpuLe, obpa3osaHHO
3TUMM CTPOKaMK HET HYNEBbIX CTO/0L0B.

rIOKprTI/Ie MaTpPULbl TaKXXE HAa3blBA€TCA MOKPbITUEM CTOJ76L{OB
MaTpuybl €€ CTPOKamMu.



MokpbiTus
[lpuMep NOKpbITUS MaTpPULb

Mpumep 1. lMycTtb

= = O O
— o oK
O O - =
O = = O

Torpa 1-51 n 2-51 CTpOKM He MoKpbiBatoT MaTpuuy M:

0110\
001 1)

a 1-9 n 3-5 CTpoku — ABAAOTCA NOKpbITMEM MaTpuubl M:

0110
100 1)/



MokpbiTus

KpaTuaiiliee NokpbiTie MaTpULbl

Yucno CTPOK B MOKPbITUN MaTpULbl Ha3blBaA€TCA €ro MOWMHOCTbIO.

MoHsTHO, 4To Anst maTpuubl M (6e3 HyneBbix cTonbLOB) pa3mepa
m X n BCErga HAAETCs MOKPbITE MOWHOCTY m (nodemy?).

KpaTuaiwmnm nokpbiTueM MaTpuubl M HasbiBaeTcs ee NOKpbITUE
HaWMeHbLUEA MOLLHOCTW.



MokpbiTus

[ pafileHTHOE MOKpPbITUE MATPULbI

paguneHTHbIM nokpbiTueM MaTpuubl M Ha3bIBaeTCA ee MOKPbLITUE
iy, Ik, NOAYYEHHOE NpY NOMOLLN CAeAyHOLLeli NOLaroBoii

npoueaypbl:

LLar 1. B matpuuye M Bbibupaercst cTpoka i1, cogepxalyast
HanbosbLIee YNCNo eanHnL; n3 maTpuubl M BbluepKnMBaeTcs aTa
CTPOKa 1 BCE CTONDLbI, HA NMEPECEYEHNN KOTOPbIX CO CTPOKONA i1
CTOAT eAuHnLbI; nony4vaetcs matpuua M.

Lar (s + 1). MycTb y>xxe npoAenaHo s Waros, n NojyyYeHa MaTpuua
Ms. B matpuue M Boibupaetcs cTpoka isi1, COAepXallas
Hanbosblee YncNo eanHunl; n3 maTpuubl Mg BblYepKUBaETCA 3Ta
CTPOKa 1 BCe CTONDLbI, HA NEpPeceveHmn KOTOPbIX CO CTPOKOIA fs41
CTOSIT efuMHMLbI; nony4daetcsa matpuua Msg.

Mpouenypa 3akaH4mBaeTcs, ecnm MaTpuua Mg He copepxunT
efnHNL,.



MokpbiTus

[lpuMep rpafieHTHOrO MOKPbLITUS MATPULbI

Mpumep 2. Paccmotpum maTtpuuy (cneBa ykasaHbl HOMepa CTPOK):

= = O O
= O O
O O = =
O R Rk O

Ha nepeom wware Bbibepem cTpoky 1, nonysum matpuuy Mi:
210 1
Mi=1 3|1 1
411 0

a Ha BTOpOM wiare Bblbepem cTpoky 3, noaydum matpuuy Mo = ().

'pagmeHTHOE NokpbiTue — 1-9 1 3-51 CTpoKuU.



MokpbiTus

[lpuMep rpafieHTHOrO MOKPbLITUS MATPULbI

Mpumep 2 (npogosmxenue). ns a1oii e maTpuusl M Mbl Moran
No-ApYromMy CTPOUTb FPaMeHTHOE NOKPbITUE:

110 1 10

M=13l1 001
4111 0 0
Ha nepeom wware Bbibepem cTpoky 2, nony4um matpuuy M:
1/0 1
Mi — 311 0 ;
Torga Ha BTOPOM LIare Hago BbibpaTk CTPOKY 4, NOSy4MM MaTpuLy
M5 = 0.

['paguneHTHOE NOKpbITUE — 2-51 1 4-9 CTPOKM.



MokpbiTus

H€Oﬂ,HO3Ha‘-IHOCTb rPaAnNeHTHOrO NOKPbITUA MaTpULbI

[Mpumep 2 nokasbiBaeT, YTO FPagUEHTHOE NOKPLITUE MATPULbI,
BOODLLE roBopsi, He ABNSAETCS O4HO3HAYHO onpefesieHHbIM.

ITO NPONCXOAUT MOTOMY, YTO Ha KaXKAOM Luare rpagueHTHO
npoueaypbl BbIOOp CTPOKM C HAUBONBLIUM YUCAOM efUHUL, MOXKET
ObITb HEOAHO3HAYHbBIM.



MokpbiTus

CooTHOLLIEHME MeXAY FPaAVEHTHBIM 1 KpaTHallumm

MNOKPbITUAMN MaTpPULLbI

Ons maTpuubl n3 npumepa 2 rpajueHTHasi npouesypa Bcerga
CTPOMT ee KpaTHaiiluee nokpuiTue (MPOBEPLTE, YTO 3TO
LeACTBUTENBHO Tak!).

OpHako B obuieM cny4yae rpagMeHTHOE MOKPLITUE HE SIBNSIETCS
KpaTyanwmnm,



MokpbiTus

[ pagmeHTHOE MOKPbLITME MATPULLLl He 0bA3aTENBHO

KpaT4ailee

Mpumep 3. PaccmoTpum maTpuuy (cneBa ykasaHbl HOMepa CTPOK):

11111 0 00
21 0 0100
M= 3010010
410 0 1 0 01

Torga Ha nepBoMm Lare Mbl 0bsi3aHbl BbIbpaTh CTPOKy 1, nony4nm
maTpuuy My:
2110 0
Mi=1 3|0 1 0 |;
410 0 1
3 KOTOPOIi Mbl NOC/IEROBATENBHO 0bA3aHbI BIOpaTh CTPOKK 2, 3, 1
4, n NOMy4NTb rPagUEHTHOE NOKPbITUE U3 BCEX CTPOK MaTpuubl M.

A kpaTyaiiwee nokpbiTie MaTpuubl M — 2-5, 3-9 1. 4-5 cTpoku.



MokpbiTus

MouiHOCTb rpaAneHTHOro MOKPbLITUS MaTpULbI

MouwHOCTbIO FpagNeHTHOro NOKpbITUA MaTpuubl M byaem
Ha3blBaTb HAUDONbLUYIO MOLLHOCTL €€ MOKPLITUS, MOJYHEHHOrO
Mpy NOMOLLW FPagMEHTHOW NpoLueaypsbl.

B cnegytowein neMmme L0OKa3bIBaeTCA BEPXHSISt OLLEHKA MOLLHOCTU
rPagMEHTHOrO MOKPbLITUS.



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMma 0 rpafMeHTHOM MOKPbITUN

Nemma 1 (o rpagueHTHOM nokpbiTum). lycts M — matpuya ns
Hyneii v egnuny (6e3 Hynesbix cTONOLOB) pasmepa p X q, Npu4em
B KaxzoM ee cTonbuye HaxoanTcs He meHee t eguumy. Torga Ans
110600 rpaaneHTHOro MokpbiTusi I 3Toi MaTpuLbl BEPHA OLJEHKA:

t
]F|§1+p|n<e-q),
t p

roe e = 2,71... — oCHOBaHue HaTypasibHOro A0rapugma.

HDokazaTtenscrio. [lycTs s — gons ctonbuos matpuusl M, He
NoKpbITbIX nocsie wara s. [o onpegenenuto dg = 1.



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMma 0 rpafMeHTHOM MOKPbITUN

JokasatenbcTBo (npogosxerne). MocMoTpuM Kak MeHsieTcst
3HayeHUe Js 41 NO CPABHEHNIO CO 3HAYEHUEM Js.

B maTpuue Ms Bcero ds - g cToNbLOB, B KaXKAOM U3 KOTOPbIX HE
MeHee t egnHuy,.

MNoaTtomy B maTpuue Ms ecTb He MeHee Js - g - t eguHULL.

B maTtpuue Ms Bcero (p — s) cTpok.

55qt

Cﬂe,ﬂ,OBaTeﬂbHO B Heil HaVI,lJ,eTCﬂ CTpOKa, B KOTOpOVI HE MEHEE s

eanHunL,

(Ssqt

3HaunT, B maTpuue M1 byoet He bonee ds - q — cTonbuos.

Otcroga B maTpuue Mgy 1 He Bonee ds - g (1 — %) cTonbuos.

5s+1§55‘<1t>-
p

MNony4yaem:



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMma 0 rpafMeHTHOM MOKPbITUN

Joka3atenbctBo (npogosxerue). 13 HepaBeHcTBa

Ost1 < ds - (1 — %) c yyetom &g = 1 nonyvaem:

5sg<1—t> .
p

T.k. nocne wara s ocTaeTcs maTpuua c ds - g cronbuamu, ans
Moboro rpagneHTHOro nokpbiTust I BepHa oueHKa:

M <s+ds-q.
Bocrnonb3osaswmck HepaseHcTBoM (1 — )® < e npu |a| < 1u

nonarasa
t
s=[2hn (")1,
t p

noJsly4aeM OUEHKY N3 YTBEPXKAEHNA NEMMBbI.



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMma 0 rpafMeHTHOM MOKPbITUN

HokaszatenbcTBo (npogomxenne). [eicTButensHo,

t _t[P qt
MN<s+q-e 7 < (%'” (Cﬂf)1 + ge sren(5)! <
p

<1l+- |n(qt>+qe I<%><1+ | (e-qt>.
p

p



Jlemma o rpapgneHTHOM MOKpbLITUMN

[lpuMeHeHUe NeMMbl O TPagUEHTHOM MOKPLITUK

I'Ipm noMowin N€MMbI O TrPAANEHTHOM MOKPLITUN Mbl MOXEM
nosly4aTb OUEHKN MOLUHOCTM I'IOKprTI/II7I MHOXXECTB.

Mbl paccMOTPUM MPUMEHEHNE 3TOV JIEMMbI K PELLEHNIO ABYX
3a4ay: O NOKpbITUM Kyba EJ TEHAMU 1 O AAMHE NONUHOMUANBHBIX
HOopMasbHbIX hopm byHKLUE anrebpbl JOrMKM.



Jlemma o rpapgneHTHOM MOKpbLITUMN

Tenb Habopa

TeHbto Habopa o € EJ Ha3bIBaeTCS MHOXECTBO
S(e)={Be€E |1l =lal-1,8<a}.

T.e. TeHb Habopa, 3TO MHOXeCTBO HabopoB HenocpeaCcTBEHHO
NpeaLwecTBYIOLWNX 3TOMy Habopy.

Hanpumep, S((0,1,0,1)) = {(0,0,0,1),(0,1,0,0)}.

OboszHauum k-ii cnoii kyba Ej kak B, T.e.

Bl = {a € £f | a] = k.

3ameTum, yto ecnn o € BJ, To S(a) C B ;.

OTmeTum, 4To B TeHu Habopa Beca k nexxuT poBHO k Habopos.



Jlemma o rpapgneHTHOM MOKpbLITUMN

3aTeHsitollee MHOXXECTBO Kyba

TeHbto MHOXecTBa Habopos A C EJ Ha3blBaeTCA MHOXECTBO

S(A) = S(o).

acA

MuoxecTtso Habopos T, T C E; HasblBaeTcsa 3aTeHAOWNM
MHOXecTBOM (Kyba EJ), ecnmn

S(T) =B\ {1, ..., 1)}
T.e. 3aTEHAOLWEE MHOXKECTBO NOKPbIBAET TEHAMMU BCe Ha60pbl

kyba EJ, kpome eanHMHHOro Habopa.

(MoHATHO, YTO eaNHNYHBIA HABOP He NEXMUT B TEHN HUKAKOTO
Habopa.)



Jlemma o rpagneHTHOM MOKpbITUN
3aTeHstollee MHOXecTBO Kyba E3

3arensitowee mHoxecteo T = {(1,1,1),(1,1,0),(0,1,1),(0,1,0)}.




Jlemma o rpapgneHTHOM MOKpbLITUMN

KpaTuaiilee 3aTeHstoLlee MHOXKeCTBO Kyba EJ

MoHsTHO, 4TO cam Kyb EJ sBASieTCS 3aTEHSIIOWMM MHOXECTBOM
kyba EJ.

KpaT4aiilumm 3aTeHsoWNM MHOXKECTBOM Kyba Ej HasbiBaeTcs
€ro 3aTeHAWEE MHOXECTBO C HanMeHbLUE MOLHOCTbHO.

MbI OLEHNM MOLLHOCTb KpaTHaillero 3aTEHSIOLLErO MHOXKECTBa
Kyba Ej.



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMMbl 0 MOLLIHOCTN 3aTEHSIOLWEr0 MHOXECTBA Cost Kyba

Nlemma 2 (HWXKHAA OLEHKA MOLLYHOCTMW 3aTEHSIOLLLEro
MHOXecTBO cnost Ky6a). llyctb n>1,0< k< n-—1. [lna
npon3sosbHoro Takoro mHoxectsa 1,), T, C B! L1, 4TO
S(T}) = B}, BepHo HepaBeHCTBO:

Ck
T > ——.
| k‘—k+1

HokasaTtenbcTBo. [ns fokasaTenbcTBa NPMMEHNM MOLLLHOCTHOWM
MeTog,.

3ameTum, 4To opuH Habop o € B, ; 3aTeHsieT posHo (k + 1)
Habopos u3 cnos B].

MosTomy, ecnn 4ucno Habopos B MHOXecTBe T, byaeT MeHblue
k

% TO UX NPOCTO He XBaTWT, 4TobbI 3aTEHNTL BCE HAabopbl Cios

4+ KOTOpbIX POBHO Ck.

&l



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMMbl 0 MOLLIHOCTN 3aTEHSIOLWEr0 MHOXECTBA Cost Kyba

Nemma 3 (o BepxHei oueHKe MOLLHOCTM 3aTEHSIIOLWEro
MHOXecTBa cnost kyba). llycte n > 1,0 < k < n— 1. MoxHo
nocTpouts Takoe MHoxecto T, T, C Bl?+1' S(T7) =By, ans
MOLHOCTN KOTOPOro BEPHO HEPABEHCTBO:

k+1
- p In(en),

T' <1
| TE| < +n

rge e =2,71... — ocHoBaHue HaTypasibHOro sorapugma.



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMMbl 0 MOLLIHOCTN 3aTEHSIOLWEr0 MHOXECTBA Cost Kyba

Hoxaszatenbctso. [loctpoum matpuuy M, u3 Hyneit n eaunmy,
pasmepa CKT1 x Ck.

B aToli MmaTpuye cTpoku nomedeHbl Habopamu uz cnos BY , a
cTonbubl noMeyeHbl Habopamu n3 cnos By,

Ha nepeceueHun cTpoku, nomedeHHoli Habopom «, n cTtonbua,
NOMEYEHHOro Habopom [3, HaxXoANTCS eANHULA, B TOM U TOJbLKO B
ToM cny4ae, korga 5 € S(a).

3ameTuMm, 4TO Mo NOCTPoeHNto MaTpuLbl My, ;. ecan MHOXeCTBO
CTpOK T sABNSIETCA ee NOKPbLITUEM, TO OHO 3aTeHsieT cnoii B}, T.e.

S(T)=Bj.



Jlemma o rpagneHTHOM MOKpbITUN
Vinntoctpauus nokpeitus matpuubl M,

B kauectse npumepa paccmotpum matpuy My o:

o[ofof1]1]1
ol1]1]0]0]1
1/o0l1/0l1/0
1/1/0l1/0/0
0,1,1,1|1]1]1]0]0]0
100 0
LiLo1joj1jol1|o]1
1,I,1,0|0[0]1 11

Mokpeitne T = {(0,1,1,1),(1,0,1,1),(1,1,0,1)} matpuubl Ms >
3aTeHsieT cnoii Bj.



Jlemma o rpapgneHTHOM MOKpbLITUMN

JleMMbl 0 MOLLIHOCTN 3aTEHSIOLWEr0 MHOXECTBA Cost Kyba

Hokasatenbctso (npogosmxenue). [ns matpuubl M, , noctpoum
rpaueHTHoe nokpbitue T/

MOIJJ,HOCTb OTOro NOKpPbITUA MOXHO OUEHUTbL NO JIEMME O
rPagueHTHOM NOKPbITNA.

B Hauwem cnyyae: yucno ctpok p = CKT1: qucno cronbuos
g = Ck; 8 nobom cTonbue posro (n — k) egunnu.

MNostomy
Ck+1 Ck(n— k)
Tl < 1+ pln (ecm>

3ameTum, 41O
Ck(n—k) n (k+1)!

ckt Kl nl =kt+lsn

Otcropa |T]| <1+ i"kt In(en). O



Jlemma o rpapgneHTHOM MOKpbLITUMN

Teopema o KpaTyaiiluem 3aTeHsOLEM MHOXKeCTBe Kyba EJ

Teopema 4 (0 kpaTyaiillem 3aTEHSIOLEM MHOXECTBE).
lycte n > 1. [ins MoLHOCTY KpaTyalillero 3aTeHsHoLEero
mHoxecTea T kyba EJ BepHo pBOJiHOE HepaBeHCTBO:

2n+1 n+1
—1<ITAI <
n+1 —’k‘—"+n+1

In(en),

rge e = 2,71 ... — oCHOBaHue HaTypasibHOIO JIOrapughma.



Jlemma o rpapgneHTHOM MOKpbLITUMN

Teopema o KpaTyaiiluem 3aTeHsOLEM MHOXKeCTBe Kyba EJ

HokazatenbctBo. [yctb T — KpaTyaiiwee 3aTeHsOLWee
MHOXeCTBO Kyba Ej .

n __ n —
Mycte T)=TNB] , k=0,...,(n—1).
T.e. T/ — 3To HacTb 3aTeHslOWEro MHOXeCTBa T, 3aTeHstowWan
cnoii BY.
3ametum, yto T, — 3TO KpaTHaiillee 3aTEHAIOLEE MHOXECTBO
n
cnost B (nouemy?).

Mo nemmam 2, 3 BepHo (Noyemy BepHa BEpxHsisi oLeHKa?)

G gy, G
<77 <1
P L —

In(e - n).



Jlemma o rpapgneHTHOM MOKpbLITUMN

Teopema o KpaTyaiiluem 3aTeHsOLEM MHOXKeCTBe Kyba EJ

HokaszatenbcTBo (npogosmxkerne). 1. HuxHss oueHka.

n—1 n—1

T T Ck n!
Tl = Z' Kz < k+1 ; (n— k)! -

(GRS s

(k+)(n—K)!(n+1) n+1 nt+l =

S
|
-

>
Il

0 k=0
2n+1 —92 2n+1

1 n
- c .= > —
n+1; n+l n+1 ~—n+1




Jlemma o rpapgneHTHOM MOKpbLITUMN

Teopema o KpaTyaiiluem 3aTeHsOLEM MHOXKeCTBe Kyba EJ

Hoka3zatenbcTBo (npogosxernue). 2. BepxHss oueHka.

n—1 n—1 k+1
T =570 < Z( ln(en))

n—1 nl
< n+In(en) z;) CES eSO =

n—1 1)
= | =
”+"e”kz_; k+1 k)!(n—l—l)

e”) k+1 _ In(en) ~
Z Cori = n+1 ; ¢

2n+1
] In(en).




Ouenka cnoxHoctn NMHD

|_|pVI MEHEHNA 3aTEHAOLLNX MHOXXECTB

3a4eM Mbl UCKaAM 3aTEHSAIOLME MHOXECTBA 1 OLEHNBaAN UX
MOLLHOCTM?

OpHO 13 NpUMEHEHNt — Mbl MOXKEM OLIEHUTbL AJINHY
NOJNIMHOMUANBLHBIX HOPMabHbIX hopM byHKLMIA anrebpbl noruku.



Ouenka cnoxHoctn NMHD

,D|VI3'bI-OHKTVIBHbIe HOPMaJibHbI€ N MOJINHOMWAJIbHBIE

HOopMaJibHble POPMbI

Or

BcnomHmum, 4To Bbipakenune Buaa X; ' -+ - X7, B KOTOPOM
r
- x, o=1,
MepemMeHHbIe X, MOMapHO PasnnyHbl, a X7 = ¢ _ 0
x, o=0;

Ha3blBAETCS 3/IEMEHTAPHON KOHbBIOHKLUWEA paHra r.

BbipaxeHue Bnga , B KoTopom K; — nonapHo
pasfnYHble 3NeMeHTapHble KOHBIOHKLMU, HA3bIBAETCs
AVN3BIOHKTUBHOW HOpMasnbHoi copmoii (AHP) gnuneb /.

blpa>xeHune Buga Ki @ - - - /, B KOTOpoM K; — nonapH
Beipa Ki®---®K oTtopom K o o)
pasfinyHble 3/eMEHTAPHbIE KOHBIOHKLUMW, HAa3bIBAETCS
nosMHOMuManbHOW HopManbHoi cgopmoii (MHP) gnune /.



Ouenka cnoxHoctn NMHD

Teopembl 0 coseplueHHoi JAHD n cosepuienHoli [THD

Teopema 5 (o cosepenHoin JH®P). Kaxgas ¢yHkymns
anrebpsi norvuku f(xi,...,Xn), HE PABHAs TOXAECTBEHHO HYJIO,
MoxeT bbITb 3agaHa coseplueHHol JH®:

f(x1,...,%n) = Pt X,

Teopema 6 (o coseperHon MHP). Kaxgas pyHkymns anrebpei
sorukn (X1, ...,Xn), HE PaBHAasi TOXKFECTBEHHO HYJIIO, MOXET ObITb
3agaHa coseplueHHoii [THP:

(X1, .. %n) = @ xgtee X7,
(01,...,00) € E]:
f(o1,...,0n) =1

Hoka3zbisaetcs Teopema o CITH® ananoruyno teopeme o CAHD.



Ouenka cnoxHoctn NMHD

Ceotictea AH® un MNHD

CAH® n CMH® umetoT MHOrO xopoLmx CBOWCTB, HO obnagatoT
CYLLECTBEHHbLIM HELOCTATKOM: KaK MpaBujo, NX AJnHa 4OCTAaTOYHO
Benmka. Ho ans HekoTtopbix dyHkuuii MoxxHo Halitu JHP u NMHP
C MeHbLUeN AJINHOIA.

Hanpumep, ans dpyrkumn f(xi, x2) = x1 V X2 BEpHO
f(Xl,Xg) = X1x2 V X1X2 V X1X0 = X1 V Xp;
f(Xl,Xg) = X1 X0 D X1 X2 D X1X2 = X1 X2 D X1.

A HaACKONbKO MOXHO yMeHbwnTb AanHy AH® nan MHD?

Bonpoc 06 ynpowenun AHD paccmatpusaercs B kypce “OcHoBbl
KnbepHeTukn'.

VYnpoueHue xe NMH®P mMoxHO npoBoanThs Npy NOMOLLN
3aTEHSIOLNX MHOXECTB Kyba.



Ouenka cnoxHoctn NMHD

[TonuHom Meranknua

HanoMHuM, 4TO snemeHTapHast KOHBIOHKLMSA Be3 oTpuLaHunii
MepeMeHHbIX Ha3blBaeTCsl MOHOTOHHOI. [1o onpeaenerunto
noJiaratoT, YTO KOHCTaHTa 1 ABASETCA MOHOTOHHOI 3J1eMeHTapPHOIA
KOHBIOHKLUMEIA.

BblpaxkeHue Buga Ki & - - - b K, rae K; — nonapHo pasnundHble
MOHOTOHHbIE 3JIEMEHTapHble KOHBIOHKUMK, | > 0, Ha3biBaeTCs
nonuHomom XKerankuHa. BepHa Teopema XerankuHa.

Teopema 7 (MKerankuna). Kaxgas ¢yHkyunsi anrebpbi norvku
f(x1,...,Xn) MOXET bbITb 33gaHa nonnHoMom MKeraskuHa,
pUYeM OAHO3HAYHO.

Monunom MeranknHa — vactHeiii cnydaii NMH®. OgHako n B
nonmHome MKerasiknHa MoXeT ObITb AOCTaTOYHO MHOMO
cnaraembix. B xygwem cnydae, — 2" ans dyHKUMM, 3aBUCSLLER OT
N NepeMEHHbIX.



Ouenka cnoxHoctn NMHD

CooTBeTcTBUE Mexxay MOHOTOHHBIMU SJIEMEHTAPHBIMK

KOHBIOHKLUAMMN 11 Habopamu Kyba

HanoMHuM B3aMMHO OfIHO3HAYHOE COOTBETCTBUE MEXAY
MOHOTOHHbLIMW 2N1EMEHTAPHBIMUA KOHBOHKUNAMU OT NEPEMEHHbIX
X1,...,Xn N Habopamn kyba EJ.

Ecwm a = (a1,...,an) € EJ, To nonoxum K, = [ xi.
a,-:l

Hanpumep, nycte n = 3. Toraa
K0 =xxe; Ko =

Mo onpepenexunto K .. 0) = 1.



Ouenka cnoxHoctn NMHD

VnpouieHune [THD npu nomoLy 3aTEHAIOWETO MHOXECTBA

Boiwe Mbl nocTponsin 3aTeHsOLEe MHOXECTBO Kyba E23:
T= {(17 L 1)7 (17 L 0)7 (07 1, 1)7 (07 1, 0)}

[NocMoTpyM, Kak Npy MOMOLLM STOrO 3aTEHSIOLLErO MHOXECTBA
ynpowaTe MHD dyHkuuii, 3aBUCALNX OT TPex NEpPeMEHHBLIX.

MycTb Ham AaHa dyHKUMS B BUAe nosuHoma XKerankuHa:
f(x1,x2,X3) = x1x0x3 B X1 %2 D x1x3 B x2 D 1.

HnuHa ee nonnHoma pasHa b.



Ouenka cnoxHoctn NMHD

VnpouieHune [THD npu nomoLy 3aTEHAIOWETO MHOXECTBA

T ={(1.1,1),(1,1,0),(0,1,1),(0,1,0)}.

LLjar 1. Beibepem B NMH® dyHkumn f BCE MOHOTOHHbIE
3/1eMeHTapHble KOHBIOHKUMYK paHra n — 1 = 2:

f(X17X2,X3) = X1X0x3 B X1X0 P x1X3 P x2 P 1.

T.k. T — 3aTeHsI0LIEE MHOXKECTBO, B HEM €CTb Habopbl, KOTOpble
3aTEHSIOT BCE COOTBETCTBYIOLLME STUM KOHBIOHKLUSAM Habopbl. B
Hallem ciiydae — 3To oguH Habop (1,1,1) € T:
{(1,1,0),(1,0,1)} € S((1,1,1)).
Paccmotpum K1 11) = x1x2x3. 3ameTum, 4T0

x1%0x3 = x1(x2 ® 1)(x3 & 1) = x1x0x3 B x1x2 B X1X3 B Xq.

Moatomy nepenuem cyHkumto f(x1, X2, X3) B BUAE

f(x1,x2,Xx3) = x1%0X3 B x1 ® x2 B 1.



Ouenka cnoxHoctn NMHD

VnpouieHune [THD npu nomoLy 3aTEHAIOWETO MHOXECTBA

T ={(1,1,1),(1,1,0),(0,1,1),(0,1,0)}.

Ljar 2. Boibepem B MHD dpyrkyun f, nonyyeHHol Ha
NpeAbIAYLLEM LUAre, BCE MOHOTOHHbIE 3/IEMEHTAPHbIE KOBIOHKLMN
paHra n—2 =1:

f(X17X2a X3) — Xl)_(Z)_(:’, D &b 1.

Muoxectso T — 3aTeHsitoLLee, MOSTOMY B HEM €CTb Habopsl,
KOTOPbIE 3aTEHSIOT BCE COOTBETCTBYIOLLNE STUM KOHBIOHKLUSIM
Habopbl. B Hawem cnyyae — ato Habop (1,1,0) € T
{(1,0,0),(0,1,0)} C S((1,1,0)).

Tenepb paccmoTpum K(q 1) = X1X2. 3amMeTuM, 4To
X =x®1) (1) =xx® @ 1.

MNoaTomy
f(x1,x2,x3) = X1 X0X3 @ x1X0 B



Ouenka cnoxHoctn NMHD

VnpouieHune [THD npu nomoLy 3aTEHAIOWETO MHOXECTBA

B utore mbl Hawau MH® gns dyrkumm f(x1, x2, x3):
f(x1,x2,x3) = x1X2X3 B x1X2 D X1 X2.

Ee anuna pasHa 3. T.e. ucxogtyto NMH®P (noantom Merankuna)
Mbl YNpOCTMN.

B obuiem cnydae, anuHa nony4darowelica no 3ToMy anropuTmy
MH® dbyHkumy, 3aBucsLel OT N NEpeMeHHbIX, He ByneT
npeBocxoanTh BenuyuHy 2 - | T|, roe T — 3aTeHsiioLee MHOXKECTBO
kyba Ej (nouemy?).



Ouenka cnoxHoctn NMHD

OueHkn gaunbl [THO

Teopema 8 (Kupuuenko). Kaxgasi cpyHkymns anrebpol norvkm
f(x1,...,%n) MOXeT bbiTb 33gaHa [TH® c gaunroii, He
npesocxogswei Beanquty | T| + 1, rge T — mowyHocTs
KpaTyaiillero 3aTeHsitoLYero MHoxxecTea Kyba Ej.

Cnepcteue 7.1. Kaxgas ¢pyHkuyus anrebpol nornkm f(xi, ..., xn)
mMoxeT bbiTb 3agaHa [MTH® gaunnbi I(n), rae

2n+1
I(n) < |
(n) < n+ = In(en),

rge e = 2,71 ... — oCHOBaHue HaTypasibHOIO JIOrapughma.



Ouenka cnoxHoctn NMHD

Mporpammupyembie norudeckne matpuust (MJIM)

A 3avem ynpowats AH® n MHP?

CuMBoOsIbHBIE NpeacTaBneHnst PyHKUNA anrebpbl Noruku
NPUMEHSIIOTCS B LUMPOBLIX YCTPORCTBAX.

Hanpumep, B nporpammupyembix norndeckux matpuy (MJIM).

Crpyktypa MJIM TakoBa, 4yto oHa cooTBecteyeT AH® unn MNMHP
yHKLMM anrebpbl norukn (Uam cuctembl yHKLMN).

N yem meHbwe ganna JH® wan MHD, Tem meHblinii pasmep
MJIM MOXHO NpUMEHATL A5 peannsauun 3Toli PyHKLUKN, 1 TEM
schbdbekTusren MJIM.



3aja4un Ansi CaMOCTOSITENIbHOMO peLleHus

1. [2] Tn. IX 1.6-1.7.

2. MpumennTs anroputm ynpouwerus NMH® k dyHkumusm:
1) f(x1,x2,x3) = x1x3 D x1 D X2 D Xx3;

2) f(x1, X2, X3, Xa) = x1X2X3 B X1X2X4 B X1X3X4 D X2X3X4D
X1 D X2 D x3 D Xq.

3. [okazaTb, 4Tto no anroputmy ynpotyernus NMHP ans
npou3BonbHOi yHKumn f(x1, ..., x,) byaet noctpoeHa MH® c
O/MHOW, He bosee, YeM B ABa pa3a NpeBbllLaOLLEli MOLHOCTb
KpaTyaiiwero nokpbiTus Kyba EJ.
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Koneu, nekuun
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