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Vl,ﬂ,eﬂi PasNoOXXNM MHOXECTBO NO NOTOPOMY 6y,u,eM NCKaTb B
6I/IH3pHO€ AEpPEBO C NPOCTbIMN YCNOBUAMWN N KOHKPETHbLIMI
TOYKaMWN B y3sax.

1. o yukny, unm paHgoOMHO BbIbMpaeM OCb.

2. Nwem meguany (Touky, pa3bnBatoLyto MHOXECTBO Ha
KaK MOXXHO bosiee paBHble HacTn).

3. loBTopsiem 1-2 Ans KaXKgoro n3 nosy4duBLLNXCS
NOJAMHOXECTB

CnoxHoctb noctpoerusi: O(nlogn)
CnoxHocTb noucka: B sydwem caydae O(logn), B xygwem —

O(n)
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+ Oaux n3 Hanbonee NPOCTbIX METOAOB

— PaboTaeT To/IbkO NMpU ManoM KONMYECTBE MapamMeTpPoB

— 3aTpaTHbIii aNropuTM NEPECTPOEHUs
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R-cocegmn — cocean B pagnyce R ot obbekra.
Xow-cpyHkums h(R, cR, pl, p2):

[ — ]} < R => p(h(u) = h(v)) = ps
lu—v]| = cR => p(h(u) = h(v)) < p
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Knactepusaumns — 3agada pa3geneHunsi O0beKTOB OfHOA
NPUPOAbI Ha HECKOJIBKO FPYMM Tak, H4TObbl 0OBbEKTHI B O4HOIA
rpynne obnaganm ogHUM U TEM XKe CBONCTBOM.

Knactepnsaumsi — 310 obydeHne 6e3 yuntens.
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X — npocTpaHCcTBO 0OBEKTOB
p: X x X —[0,00) — pyHKUMS pacCTOsiHUS MEXDY
obbekTamu

Hatitu:
Y — MHOXecTBO K/lacTepoB
a: X — Y — anropntm Knactepmsauum
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— KpuTtepnii kayecTBa knactepusayum

— Yucno KNaCTeEPOB HEN3BECTHO 3apaHee

— Pe3ynbTaT knactepnsauumm cyLleCTBEHHO 3aBUCUT OT
METPUKN
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CokpaTnTb 06bEM XpaHUMBIX AAHHbBIX

Bbl,ﬂ,eﬂl/lTb HETUNNYHbIE OBBEKTbI

VnpocTuts ganbHeiiwyto obpaboTky gaHHbIX

HOCTpOVITb NEPApPXnNO MHOXECTBA 0bBbeKTOB
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Ectb Heckonbko pasbuennii Ha knactepbl. Kak nx cpaBHUTH?
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— MwuHuMU3MpoBaTL CpefiHee BHYTPUKIIACTEPHOE
paccTosiHne

Ea(zi):a(xj) p(wi,z;)

— min
2a(e;)=a(e;) L

— MakcumnsnpoBaTb cpefjHee MEXKNACTEPHOE PacCTOsIHNE

Da(a;)#a(ay) PT1T5)
2a(e;)#a(e;) L

— max
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— Vepapxunyeckne

— [padposbie

— CraTtncTtuyeckune
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Npes:

— CyuTaem Kaxxayto TOYKY KNacTepom.
— 3atem obbegmHsem bavKailne TOYKIM B HOBbI KiacTep.

— [loBTopsiem.
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CH ::{{xl}v{x2}7"'a{xl}}

fort=2,...,1:
(U,V) = argming.y p(U, V)
W=UuvV

Ct = Ct—l U {W} \ {U, V}
foreach S € C,
Boldncauts p(W,.S)
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Yero He xBaTaet?
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Pacctositne R(W,S)?
wW={UuV}

3Haewm:

R(U,S),R(V,S),R(U,V) R(U, S)

R(V, S)
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Pacctositue R(W, S)?
W={UUV}

3Haem:
R(U,S),R(V,S),R(U,V)

R(UUYV,S) = ayR(U, S) + ayR(V, S)+
+BR(U, V) +~|R(U, S) — R(V, S)]

ay,ay, 3,7 — YACNOBbIE NapaMETpbI
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3HaveHus napameTpos oy, ay, 3,7 7
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PacctosHune 6anmxnero cocena:
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PaccTosinne bamxHero cocepa:
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PaccTtositne AaNIbHEro cocena:
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PaccTtosHue mansbHero cocepa:
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['pynnoBoe cpeaHee:
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['pynnoBoe cpeaHee:

OéU—M

[W]
av = V1
V= W
B=7=0
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Kakune ectb aBe o4eBuaHble naeun?
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OueBungHsbie:

- Bbl,ﬂ,eﬂeHVIe CBA3HbIX KOMMNOHEHT

— MuHumansHoe NoKpbIBatoLlee AEPEBO
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— Pucyem nonHbiii rpad ¢ Becamu, paBHbIMU PacCTOSHUIO
Mexnay obbekTamu

— Bbibupaem aumMnT paccTosiHus r U BbIKUAbLIBaEM BCe
pebpa ainHHee r

— KOMMNOHEHTBI CBA3HOCTM NoAy4YeHHOro rpada — Haww
KJacTepsl
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Kak nckaTb KOMMNOHEHTbI CBA3HOCTMN?
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MuHMManbLHOE OCTOBHOE [EPEBO — AEPEBO, CoaepXKallee BCe
BEPLUMHBI rpadha 1 UMEIOLLEE MUHUMAJIbHBIA CYyMMapHbIA BeC
pebep.

Kak HanTtun?
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Kak ncnonb3oBaTe MUHUMALHOE OCTOBHOE 4EPEBO A1
pa3bueHnsi Ha knacTepbl?
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CTpoM MUHMMaNbLHOE OCTOBHOE AEPEBO, A MOTOM
BbIKMAbIBAaEM U3 Hero pebpa MakCUManbHOro Beca.

Ckosibko pebep BbIOPOCUM — CTOJIBKO KAACTEPOB MOJTYHUM.
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U=X,C=0

while U # 0:
BbIOpaTh Cay4aliHyto TOYKY Xg

MoeTopsTb Noka xy He cTabunusupyercs:
c={z € X|p(z,z0) < R}
1
Lo = H Zxéc x

U=U\¢, C=CU{c}

48 /86



Npes:
MUHUMWU3UPOBATbL Mepy OLMnbKM

E(X,C) =3 e — wall?

i — BRvKalumii K x; LeHTP KnacTepa
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NHunumnannsnposaTb LeHTpbl k KnacTepos

MNoka C; HE NEPECTAHET MEHATbLCA:

¢; = arg mingec p(;, fie) 1=1,...,1
uC:% j=1,....,n,ceC

[L, — HOBOE MOJIOXKEHME LIEHTPOB KNacTepoB
¢; — NPUHAANEXHOCTb T; K KnacTepy
p(Z4, ftc) — PacCTosiHME OT T; AO LEHTPa KIacTepa i,
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— YyBCTBUTENBHOCTH K HAa4aNbHOMY BbIOOPY [l

— HeobxogumocTb 3apaBath k

Kak ycTpaHutb 3Tu HegocTaTku?
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— Heckonbko cnyyvaiiHbix kKnactepusavunii

— [locTeneHHoe HapawmBaHue 4nucna k
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JNuxeiinble MeToabl Knaccudukauum

M NHNMN3auna sMNnMpnHeckoro pucka

MeToa rpafmeHTHOro cnycka

MpuHuMn MakcuMyMa npasgonogobus

BanaHcnposka ownbok n ROC-kpueas
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