4. MeToa BeTBeil U rPaHUI]

3ajaun TUCKPETHOM ONTHMH3ALUM MUMEIOT KOHEYHOE MHOXKECTBO JIOITYCTH-
MBIX PELICHHH, KOTOPBIE TEOPETUUECKH MOXKHO IepeOpaTh W BHIOPATh HAMIyd-
mIee (Jaroliee MUHAMYM HJIH MaKCHMyM IieineBoi (yHKuuu). [IpakTiHyecku sxe
3a4acTyIO 3TO OBIBaeT HEOCYIIECCTBUMO JaXKe JUIs 331a4 HeOONBIIONW pasMepHO-
CTH.

B Meronax HesBHOrO nepebopa jenaercs MOIbITKAa TaK OPraHU30BaTh Iepe-
60p, HCIIONB3YysI CBOWCTBA PAacCMAaTPHBAEMOW 3aJadd, 4TOOBI OTOPOCHTH YacTh
JIONYCTUMBIX penieHuid. Hanbomnbliee pacpocTpaHeHHe Cpein CXeM HESIBHOTO
nepebopa MOXy4YHs Memoo eemeell U epanuy, B OCHOBE KOTOPOTO JIEKUT UAes
IOCIIE0BATENIFHOT0 pa30ueHns] MHOXKECTBa JOMYCTUMBIX pemeHnii. Ha kaxmom
I1are MeTo/a 3JIeMEHTHI pa30ueHns (OAMHOKECTBA) MTOBEPTAIOTCS aHAIU3Y —
COJIEP)KHUT JIM JIaHHOE MOJMHOXECTBO ONTHMAaJIbHOE pelleHne Wiu HeT. Ecin
paccMaTpHBaeTCs 3aja4a Ha MHHHMYM, TO MPOBEPKA OCYILECTBISETCS ITyTEM
CpaBHEHUS HIKHEIl OLICHKU 3HAYCHHUS LENIeBOH (DYHKUUHM Ha JaHHOM IIOIMHO-
JKECTBE C BepXHEH omeHKkol (QyHkumoHanma. B kadecTBe OLEHKHM CBEpXy HC-
HOJIB3YeTCs 3HAUCHUE LeTIeBOH (DYHKLIMH Ha HEKOTOPOM JOIYCTHUMOM PEIICHHUH.
JomyctuMoe pemieHue, Jaroliee HAUMEHBIIYI0 BEPXHIOI OLCHKY, Ha3bIBaIOT
pexopoom. Ecnu oneHka cHu3y 1eneBol (YHKIMHM Ha JTAHHOM ITOJMHOXKECTBE
HE MEHBIIE OLICHKH CBEPXY, TO PaccCMaTpUBAEMOE ITOJMHOXKECTBO HE CONCPIKHUT
pelIeHns JTydlle peKopaa U MoxeT ObITh oTOpomeHo. Eciu 3HaueHue neneBoi
(YHKIMM Ha OYepeHOM PELICHHH MEHbIIEe PEKOPIHOTO, TO POUCXOIUT CMEHA
pexopna. bynem roBoputh, 4To IOAMHOMXKECTBO PELICHUH NpOCMOmMpPEHO, €CIn
YCTaHOBJIEHO, YTO OHO HE COJEPXKUT PEIEeHHs JIydIlle peKopAa.

Ecnu mpocMoTpeHs! Bce 3JeMEHTHI pa30MeHHs, ajlrOpUTM 3aBepiiaer pabo-
Ty, @ TEKYyIIHH PEKOPJ SABISIETCS ONTHMAJBHBIM pelleHHeM. B poTuBHOM city-
Yae cpelr HENPOCMOTPEHHBIX DIIEMEHTOB pa3OMeHHs BHIOMpaeTCs MHOXKECTBO,
SBISIIOIIEECS] B ONPEIEIICHHOM CMBICIe IepcrekTHBHBIM. OHO monBepraercs
pa3buenuio (BeTBieHHI0). HOBBIE MOIMHOKECTBA aHAM3UPYIOTCS MO OMHCAH-
HOIl BBIE cxeme. [Ipomecc mpogoipkaeTcst X0 TeX IOp, ITOKa He OyAyT Hpo-
CMOTPEHBI BCC DJIEMCHTHI paS6PIeHI/I${.

4.1. ®dopmajbHOe ONMCAHUE

HYCTI) pacCcMaTpuBaCTCAd 3aaavda BUaa

fix) = miDn,

rae f(x) — BemecTBeHHast QYHKIUA, a D — KOHEYHOE MHOXKECTBO JOITyCTHUMBIX
pemennii. Ilycts d < D. @yaxumio b(d), CTaBANIyIo B COOTBETCTBHE MHOXKECTBY
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d pazbueHne ero Ha MOAMHOXeCTBa d|, ..., dy, N > 1, OyneM Ha3bIBaTh emeéiie-
HUeM.
Bemiecrsennas Gynkims H(d) Ha3bIBaeTCs HuicHel epanuyeti Ui d, eciiu

1) H(d) £ min f(x);

2) Ha OTHORJIIEMEHTHOM MHOXKECTBE {X} BepHO paBeHCTBO H({x}) = flx).

AJNTOpUTM, peanu3yIoIui METO]] BETBEH U I'PaHMUI], COCTOUT U3 MOCIIEI0Ba-
TENBHOCTH OIHOTHITHBIX MmaroB. Ha kaxiom mare ussecteH pekopa x u 1moj-
MHOXECTBA 11, t,, ... , t;, HEIPOCMOTPEHHBIX pemieHnid. B Hagame paboThl anro-
putma L =1, t; = D, x” — npou3BONbHEIH 31eMEHT MHOXeCTBa D MM TycToe
MHOXKECTBO (Ha IIyCTOM MHOXXECTBE ITOJIOKHM 3HaueHHe (DYHKIMOHATIAa PaBHBIM
0GECKOHEUHOCTH).

Ha xaxoM 1mare ajaroputm HauMHaeT paboTy C MPOBEPKHU IJIEMEHTOB pas-
6uenus. IlycTs npoBepsAeTCs MHOXKECTBO #. MHOXECTBO f; OTCEKAETCsA B OJTHOM
U3 JABYX, OCIEJOBATEIBHO MPOBEPSEMBIX CIy4aeB:

a) ecu H(t) > Sx");

0) ecin H(t) < fix") v Haiiyien Takoii 3MeMeHT Vi€ t;, uto f{y;) = min f{x)=
Xet

= H(). .
B ciydgae 6 IpoHCXOAUT CMEHa peKopAa X = ;.
Mycts ¢, B, ... , tyy (M < L) — HEOTCEUCHHBIE MHOKeCTBa (OyIeM CUHTATh,

YTO OTCEUEHBI MHOXKECTBa ¢ HOMepamMu M + 1, ..., L).

B cnyqae M = 0 anroputm 3akaHuMBaeT paboTy, ¥ B KaUECTBE PEIICHHS 3a-
Jaun npuHUMaeTcs pekopa x°. [Ipu M > 1 cpesm MHOXKECTB 1, ..., ), BbIOHpa-
©TCsI MHOKECTBO JIJISl HOBOTO BETBIICHUS. I1yCTh TaKOBBIM SIBIISIETCSI MHOKECTBO
t,. Torna ocymiectBisieTcs BeTBienue b(t) = (d,, ..., dy), B pe3yJabTare KOTOPOro
MOJIy4aeM CITUCOK MHOXKECTB d1, ..., dy, ty, ... , ty. DTH MHOKECTBA HYMEPYIOTCS
grcaamu oT | 10 L, 1 HAaYMHACTCSI HOBBIH IIAr aJlTOPUTMA.

HetpynHo yOeauTECS B TOM, YTO OMUCAHHBIA AJITOPHTM HAXOIUT ONTHMANb-
HOE PEUICHUE 32 KOHEYHOE YHCIIO IIaroB.

OrnrcaHHas MOCIEN0BATELHOCTD IEUCTBUAN SABIISETCSA OOIIEN CXEMOM METO-
Jla BETBEH W TpaHUIl s pelIeHus 3afad Ha MEHUMYM. [Ipu pemeHnn KOHKpeT-
HOW 33aJjauu CIIEAYeT YKa3aTh CIIOCOOBI MOCTPOCHUS HIKHEH 1 BEpXHEH OIIEHOK,
METOJ BETBJICHHUS, a TaK)Ke MPABHIIO BHIOOPA MEPCHEKTHBHOTO MHOXKECTBA IS
pa3OueHms.

[Ipu ompeneneHNN «IIEPCIIEKTUBHOTO» JJIEMEHTa pa3OMEeHHs B OCHOBHOM
MPUMEHSIIOTCS JIBE CXCMBI: 0OHOBPEMEHHO20 (MHO2OCMOPOHHE20) U 0OHOCMO-
ponneeo BeTBieHus. [Ipu 0JTHOBPEMEHHOM BETBICHUU (PYHKIUS b MOXKET OBITh
MPUMEHEHA K JIFOOOMY 3JIEMEHTY pa3oueHus. HacTo B KayecTBE TAKOTO 3JICMCH-
Ta BBIOMPACTCS TIOJMHOYKECTBO #; C MUHUMAIILHOU HIDKHEH TpaHUIIeH

H(t,)= min H(z).
1<i<L
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ITpn 0HOCTOPOHHEM BETBICHHH HOMEP Pa30MBAaEMOTO IOAMHOXKECTBA H3-
BECTEH 3apaHee. B 3ToM cimydae, He orpaHuuuBas OOIIHOCTH, MOKHO CUHMTATh,
YTO «IIEPCIEKTUBHBIMY ABIISETCA MOAMHOXECTBO f;. OTMETUM, YTO NPH OIHO-
CTOPOHHEH CXeMe BETBJICHHUS HET HEOOXOAMMOCTH 3allOMHHATh BCE JJIEMEHTBHI
pa3OueHus, 10CTaTOYHO UMETh MH(DOPMAIIUIO O MEPBOM JJIEMEHTE pa3OueHHs U
00BEMHEHNH OCTAILHBIX 3JIEMEHTOB.

Pa3buennss MHOXKECTB pelIeHuH (BETBIICHHE) yIOOHO NPEJCTaBISATh B BUJIE
nepeBa pemennii. Ha puc. 4.1 npuBeneHbl IpuMepbl OJJHOBPEMEHHOH (@) 1 of-
HOCTOpOHHEW (0) cxem BeTBieHHs. Kaxmas BepIIMHA JepeBa COOTBETCTBYET
HEKOTOPOMY TOAMHOXKECTBY pelieHHuid. J[yru, ucxomsimme U3 BEpIINHBI, O3Ha-
YafoT, YTO Ha HEKOTOPOM IIare 3TO MOJMHOXKECTBO OTCEYh HE yNAIOCh U OHO
ObLT0 pa3dbHUTO Ha MOJMHOXKECTBA. BepIInHBI, B KOTOpBIE BXOIAT 3TU IYTH, CO-
OTBETCTBYIOT IIOAMHOKECTBAM, MIOyUYCHHBIM B PE3YNbTaTe BETBICHUS. 3a4epK-
HYThI€ BUCSYHE BEPILIMHBI 03HAYAIOT OTCEUEHHBIE OAMHOXKecTBa. He3auepkry-
ThI€ BUCSYME BEPIIMHBI COOTBETCTBYIOT HEIPOCMOTPEHHBIM MHOXKECTBAM, Cpe-
I KOTOPBIX Ha CIEYIOLIeM Ilare alropuTMa BBIOMPAeTCs MOJAMHOXKECTBO U
JaJIbHEHIIero BeTBICHUS.

®A®Q ®O
A

® O ® &

Puc. 4.1.

B cxeMe 0THOCTOpOHHETO BETBIICHUS BEIOMpaeTcs iepBast (J1eBas) BEpIIMHA
Ha HWKHEM YpPOBHE, a JUISl CXEMbI OJHOBPEMEHHOT'O BETBJICHHSI TaKOH BEpILU-
HOIl MOXeT OBbITh JI00asi. AJITOPUTM 3aKaH4YMBaeT paboTy, €ciM 3a4epKHYTHI
BCE BHCSAYUC BEPIIMHBI IepeBa BETBICHHUH.

I'padmyueckoe mpepcTaBIeHHE METOAa BETBEH M IPAHUI] WUIIOCTPUPYET €ro
CYTb — OTCEUEHHE BETBEH JepeBa IOUCKA, KOTOPOE OCYIIECTBISIETCS Ha OCHOBA-
HHUU CpaBHEHMs HIDKHEH I'paHULBl M 3HadeHUs (yHKIHOHANA HA pekopxe. JTo
0OBACHSIET Ha3BaHUE METOJA.
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IIpu ucnonb30BaHUM ONMCAHHOM BBILIE CXEMBI JUIsl PELICHHS KOHKPETHOU
3aJaull HEOOXOAMMO €€ yTOYHEHHE, YUHUTHIBAIOIIEE OCOOCHHOCTH PaccMaTpH-
BaeMoH 3anauu. B paznene 4.2 npuBeneH npuMep peanus3aluy MeTo/1a BeTBEH U
rpaHuvl JJjid peuICHUA 3aJa49 KOMMHUBOSKEpA.

[pumep 4.1. [MocTpouTh MoSHOE AEPeBO BeTBIcHHS (0€3 OTCEUCHHUH) s
3

x <2
3a/1a4u z filx) > max I7ie MHOXKECTBO D 331aHO YCTIOBUSIMH 4
i=l
x €{0,1}
Pemienue. 31ech MCXOHOE MHOMKECTBO JIOMYCTHMBIX pelieHuid D pa3ouTo
Ha JIBa HEMEepeceKaloUMXcsl MOJMHOXKECTBA: BEKTOPHI ¢ (PUKCHPOBAHHBIM 3Ha-
4yeHueM x| = 1 u BekTopsl ¢ x; = 0. MHOXecTBO {x; = 1} menurcs HA ABa MOJ-
MHOXecTBa {x,= 1} u {x,=0}. MuoxectBo {x; =1, x,= 1} sBuseTcs o,uHoane-
MEHTHBIM (B CHJIy OTpaHHUYCHHMs 3a1adu), modTomy x; = 0. MHOXecTBO {X; = 1,
x,= 0} pa3buBaercs Ha J1Ba MogMHOXKecTBa {x3= 1} u {x;=0}.

Puc. 4.2

Awnanornuno MHOxecTBo {x; = 0} pa3OuBaercs Ha moxmHoxecTBa {x; = 0,
X, =1} u {x; =0, x, = 0}, u 1. 1. [lonHOE NEPEBO BETBICHHS HU300pPaKECHO
Ha puc. 4.2.

4.2. PemieHue 3a1a4 KOMMUBOSIKePa

Hammomuaum hopMyTMpoBKy 3a/1auil KOMMHBOSDKEpa (CM. TI. 1).
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3amaH TONHBIA opueHTHpoBaHHBIN Tpad G = (V, E) ¢ MHOXKECTBOM Bep-
mmH V = {1, ..., n} u mHO)XecTBoM nyr E. Kaxnoit nyre (i,j)e E npummcana
onuna c; > 0. B o0meM ciyyae 3a1aua KOMMMBOsKEpPa (OpMynupyercs Ha
MIPOMU3BOJIHOM Tpade, MO3TOMY AJIHHBI HEKOTOPHIX (B YAaCTHOCTH, HE CYIIECT-
BYIOIIKX) pebep MOryT OBITh CKOJb yrogHO OosbmmMHu. Tak, cuWTaem, 4To
Ci =+

TpeOyercst HATH raMUIBTOHOB KOHTYP MUHHUMaIbHOU JUTHHBI. O003HAYMM:

—{i1, ..., i} — TIPOCTOM IyTb U3 i| B i,;

- fli, ..., i,) — IUIAHA KOHTYpA {i1, ..., iy i1}.

Bynewm cuutats, uto i; = 1.

[ToamHOXecTBa JOMYCTUMBIX PEIICHHH 3a1aiuM napoit MHoxecTs (1, J), e

—1={i, ..., i,} — 9aCTHYHBIA MapIIPyT (IIOCJIEAOBATENBHOCTD IIOCEICHHU
TIEPBBIX p TOPOJIOB);
—J=1{ji, ... Jqy © VI — COBOKYIIHOCTb 3aIPETOB Ha MEPEXO/IbI U3 MOCIE-

HEro ropojia i, YaCTUYHOT0 MapipyTa /.

B coyqae p = n -1 umeem ¢ = 0 u mapa (/, J) 3a1aeT OJHORIIEMEHTHOE
MHOXKECTBO.

Jns cnyyas p < n— 1 onpenenuM (QyHKIHIO BETBICHHUS, KOTOpasi pa30uBaeT
MHOXXECTBO KOHTYpoB (/, J) Ha nBa moamHOXecTBa. IlepBoe MOIMHOMXKECTBO
BKJIFOUaeT B ce0si KOHTYpBI, B KOTOPHIX KOMMHBOSDKEP M3 KOHEYHOIO ITyHKTa
YaCTMYHOTO MaplipyTa Iepee3kaeT B HEKOTOPbIH (UKCUPOBAaHHBIH ropoa, a
BTOpOE — BCE KOHTYPHI, B KOTOPBIX ATOT Iepee3] 3alperieH.

Jlnst npesicTaBIeHUs] MHOKECTB pa3buenus BoioepeM B V' =V \ (I U J) He-

KOTOpBIH 25emMeHT i. Eciiu kpome siiemenTa i B V7 €CTh TOJIBKO OJIMH 3JIEMEHT K,
TO MCKOMBIe MHOXecTBa ([ = {iy, ..., iy, I}, J = &) u ([ = {i\, ..., iy, k},
J = ©). B npotuBHOM citydae nepBoe MHOXkeCTBO — (I = {iy, ..., iy, i}, J = ),

aBropoe — (I = {i}, ..., iy}, J = {1, s figs i})-
OnumreM OAWH W3 CIIOCOOOB BBIYHCICHHS HIWDKHEH rpanuubl H([, J) mis

noamHoxectsa (1, J). byaem cumrars, uto ir = 2, ..., i, = p < n. Paccmorpum
! .. o ! . .
MaTpuILy HCii I, i,j =1, ..., n, B KOTOpOW ¢, =+, i=1.,n jeln
! . !
C,=+0, )€ {1, ..., p — 1} U J, a Bce oCTaIbHBIC AIEMEHTHI C; =Cy - Ot

W3MCHCHHS B MAaTpPHUIIE PACCTOSIHUH CIENaHbl JUIS TOTO, YTOOBI 3alpelicHHBIM
MapIIpyTaM COOTBETCTBOBAIN OECKOHEUHBIE THHBI JYT.
BBenem BeIMUMHEL

_ . ' .
;= min c¢,, i=p,..,n,

" OIPCACIINM HUKHIOIO T'paHUIly

46



n+l

p-1 n
HUJ) = 2e,, + Do+ 24,
i=1 i=p i=p+l
nonaras f,+1 = fi.
pumep 4.2. TlpumeHsas MeTox BETBEH M PAHUL], PEUINThH 3a1a4y KOMMHU-

BOsDKEpa ¢ MaTpHUIIEH pacCTOSHNH, 3aanHoi Taom. 4.1.

Tabauya 4.1

Mo ropona
1 2 3 4 5

S| - [48]27 3143
Sl 2 33 — [28 4443
&1 3 [41[ 28] — 4036
= 4 [37[35[ 29| - [46
°s

48 | 48 | 25 | 29 | —

Pemrenye. [Tonaraem pexopy x° paBHBIM MyCTOMY MHOXKeCTBY H fix") = + co.
BbluriciuM HUXKHIOIO TpaHMIy HA BCEM MHOXECTBE JOMYCTUMBIX perieHuid D.
B stom cimyuae umeeM p = 1 (KOMMHBOSDKED HaXOIUTCA B TIEPBOM TOPOZE),
U={1},J=09), cp=cy nasBeex i, k=1,...,5.

Haxonnm:

g = min ¢ = min {48, 27, 31,43} =27,

k=1.2,...5

&= min c% = min {33, 28, 44, 43} =28,

k=1.2,..5

o= min c% = min {41, 28, 40, 36} =28,

k=1.2,...5

a4 = min c’% = min {37, 35,29,46} =29,

k=1,2,..,5

os = min c¢’% = min {48, 48, 25,29} =25.

k=1,2,..,5

= min{0, 0, 0, 0} =0,
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= min{4, 16, 12, 4} = 4,
fs =min {c’s — o;} = min {43 — 27, 43 — 28,36 - 28,46 — 29} =

i=l,...5
=min{16, 15,8, 17} =8.

Pe3ynbraThl BEIYHCICHHUA MOXKHO TIPEAICTaBUTH B TaOMI. 4.2, TIe K MaTpuIle
|lc %|| moGaBensI cTonbenr « u cTpoka L.

Tabruya 4.2

1 — | 48 | 27 | 31 | 43 | 27
2 |33 — |28 |44 |43 |28
3 [ 41 [ 28| — |40 | 36| 28
4 137135129 | — 46129
5 |48 48 |25 129 — |25

Bl s5]olo]als

HaxoauM HMXKHIOIO TPaHHILY:

n+l

HD) = H{13,@) = Yc,, + Ya + D =

i=1 i=p i=p+l

0 5 5
DD WY AW A
i=1 i=1 i=2

=0+Q27+28+28+29+25)+(5+0+0+4+8)=154.

HaiineMm BEpXHIOIO OIIEHKY Ha PacCMaTPHBAEMOM MHOKECTBE JOITYCTHUMBIX
pELIeHUi, TTOCTPOUB JOMYCTUMOE PEIICHUE JHCAOHbIM AN2OPUMMOM. «HIOH B
OmKalIMi 1Oy CTUMBIN TOpoJ, T/e eme He Obl». [Toayunum koutyp y = (1, 3,
2, 5,4, 1). 3naucnue 1eneBort pyukuuu fy) =27 +28 +43 +29 +37 =164.

Hockonbky fy) < Aix"), To Haiinen HoBBI pexopn x” =y = (1, 3,2, 5, 4, 1),
KOTOpBIi1 1aeT BepxHioko rpanuiy fix") = 164.

Hockonbky H({1}, @) < fix’), To ocylecTBIsEM BETBICHHE €HHCTBEHHOIO
MHOXXecTBa D Ha JjBa MOJMHOXECTBA:

DI={1,2},J=0,

2)1={1},J={2}.

PaccmoTrpuMm mepBoe moaMHOXKECTBO. B 3ToM cimywae p = 2, a marpuma
|lc %|| mpuHUMaeT Bux Tabn. 4.3 (3aTeMHEHHBIC 3JIEMEHTHI MATPHIIBI COOTBETCT-
BYIOT HEJIOIIYCTUMBIM IIE€peX0aM, UX 3HAUCHHS PaBHBI OECKOHEYHOCTH).
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Tabnuya 4.3

Tabnuya 4.4

1
2
3
4
5
B

Huxuss rpanuna

1 5 5
H({L2L, @)= D Cn + 20+ Bt 2B =
i=1 i=2 i=3

=48+ (28 +36+29+25)+ (5+0+4+0)=175> fix").
CrenoBaTenbHO, COINIACHO II€PBOMY IPaBUITy OTCEUEHHH, OTCEKaeM MHOXKECTBO
peurenuii ({1, 2}, & ).
PaccmoTrpum BTOpoe nogmHoxecTBO pemennit, / = {1}, J = {2}. IToctpous
MaTpHLL ||C %|| ¥ BBIYMCINB BEJIMUUHBI ¢ U [, ToaydaeM Tadi. 4.5.

Tabauya 4.5
1 2 3 4 5 a
1 — 27 | 31 | 43 | 27
2 |33 — |28 |44 |43 |28
3 [ 41 28| — |40 36 | 28
4 [ 37135129 ] — |46 ] 29
5 |48 |48 25129 | — |25
B |5 0 0 4 8
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Huxnss rpanuna

0 5 5
H{1L 2= D Cont D, A+ B =
i=1 i=1 i=2
=0+(27+28+28+29+25)+(5+0+0+4+8)=154.

Hockomeky H({1}, {2}) < f(x"), To oTceur paccMaTpuBaeMOe MHOKECTBO
HeJIb3s.

BblunciuM BEPXHIOIO OLEHKY Ul 3TOr0 MHO)ecTBa. JKaaHbId alropuT™M
ctpout KoHTYp ¥ = (1, 3,2, 5,4, 1). Ero mmHa f{y) =27 +28 +43 +29 +37 =
=164 = fix"), u pexopy He MeHsETCA.

Texymiee nepeBo BeTBICHUS H300pakeHO Ha puc. 4.3.

E HI' =154

HI' =175 HI = 154

o (o)

Puc. 4.3

OcyImiecTBUM  BETBJIICHHE EIMHCTBEHHOTO HEOTCEUCHHOIO MHOXKECTBA
(I= {1}, J = {2}) Ha nBa mogmuoxectBa ([ = {1,3},/=Q)u( = {1},J= {2,
3.

Paccmotpum nepBoe u3 Hux. Umeem p =2, I = {1, 3}, J = . Tlony4aem
Tabm. 4.6.

Tabauya 4.6
1 2 3 4 5 a
1 — |48 | 27 [ 31 | 43 | —
2 |33 ] — |28 |44 143 ]33
3 |41 | 28| — |40 | 36 | 28
4 |37 135129 — |46 ] 35
S |48 148 25129 | — |29
Bl O 0| — 1] 0 8

Huxusis rpanuna
H({1,3},0)=27+33+28+35+29)+(0+0+0+8)=160.
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Umeem H({1, 3}, @) < fix"), cremoBarennHo, MHOXKECTBO HE OTCEKAETCSL.

[MpumMenss >kafHBId QITOPUTM [UIS IIOCTPOSHHUS JIOIYCTUMOTO DPEIICHUS,
B KOTOpOM rniepexon u3 1 B 3 ¢ukcupoBan, nonydaem ooxon y = (1,3,2,5,4,1)
nmmoi f{y) = 164 = f(x"). Pexopn He Mensiercs.

Hwxnass rpanuna st Maoxkectsa [ = {1}, J = {2, 3} paBHa
H({1},{2,3}) =0+ (31 +28 +28 +29+25) + (5+ 0+ 0+ 0 + 8) = 154 < fix"),
MIO3TOMY MHOXECTBO HE OTCEKaeTCsl.

YKannstit anroputm crpout koutyp y = (1, 4, 3,2, 5, 1) nnmuuoit f{y) =179 >
> fix"), cnenoBaTensHO, peKOp/ HE MEHSETCH.

Texymiee qepeBo BETBICHUS IPEICTABICHO Ha puc. 4.4.

Puc. 4.4

[TpoomKUM BBITIOJHEHUE MIAroB ainroputMma. Koria Bce MHOMXKECTBA OKa3bl-
BAlOTCSl OTCEYCHHBIMHU, PEKOPIT x*=(1, 3, 5, 4, 2, 1) sBIsICTCS ONTHMAIBHBIM

peIHCHI/IeM 3aJa4u, JaroliuM JUINHY KpaT‘-IaﬁHleI‘O TaMUJIBTOHOBA KOHTypa
0
1x°) = 160.
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[TomHOE AEpeBO BeTBICHUN N300paKeHO Ha puC. 4.5.

Ynpaxnenus

1. IIpuMeHsist METOA BETBEH M T'PaHUI], PEIIUTH 3a/ady KOMMHUBOSDKEpa C
MaTpHIIeH pacCTOSHUN

Mo ropojna
1 2 3 4
gl 1 — | 27| 44 | 28
§ 2 |47 — | 43| 36
L3 1291260 - |29
©l 4 |34 3534 ] -
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2. llpumeHsist MeTo[ BEeTBEH M IpaHMI], PEIINTH 3a/ady KOMMHBOSDKEpa C
MaTpULIeH pacCTOSHUMI

Mo ropona
1 2 3 4 5

JLL - [32[37[37]29
Sl 2 [40] — [40]28]31
E1 3 [41 [34] - [34]37
=| 4 [36 37 [33] — [27
°Is

31 |39 |33 |38 ] —

3. Ilpumensst MeToj BETBEH M IpaHUIl, PEIIUTh 3aJadyy KOMMHBOSIKEpa C
MaTpULEeH pacCTOSAHUI

Mo ropona
1 2 3 4 5 6 7

L[ - [ 2913431 [44][36]50
ol 2 [ 310 - [34[34]49]47]31
S 3 4330 -~ [46 [ 483636
&l 4 |43 |28 [28 | — [ 45|25 | 34
S5 [35[40[48133] - [48 ]33

6 | 25504547 46| — | 44

7 13648 [43 [ 4237 [33] -
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