KcoHns Ta rpad

ABTOp Ta po3pobuuk: CearocaaB biazinas

MozkHa HabpaTu YacTKOBI Oajim Po3B’si3kaMu 3a JIOIOMOrown ajroputrmis eiikcrpu ta @Jioiia, siki
IIyKAIOTh JiaMeTp B J0BLIbHOMY rpadi.

[Mlo6 orpumaru BuIi Gajau 3HaAMAEMO ocobymBicTb rpady 3 ymobu. Ockinbku rpad 3 n — 1 pebpom
YTBOPIOE JIepeBo, TO rpad 3 n pedep yTBOPIOE JIEPEBO 3 OJHUM IUKJIOM. Byaemo posrisgigaTtu rpad, sk
IUKJI 1 KOpEeHeBi jepeBa, 3 KOPEHsIMHM B BepinmuHaxX Nukiy. laji € jaBa pisHUX BUITAJKH, jie MOXKe OyTu
ngiamerp. AGo miamerp 1bOro rpada 3HAXOAUTHCS B OJHOMY 3 JepeB, abo IMPOXOIUTh depe3 UK.

JLJ1st TIepIIoro BUMAJIKY HECKJIATHO CKOPUCTATUCS OY/Ib-SIKUM BiJIOMUM aJTOPUTMOM IOIIYKY JliaMeTpa
B JlepeBl Ta JIsl KOXKHOTO JiepeBa 3HaiiTH jiamerp cymapHo 3a O(n).

[t Ipyroro BUITAJIKY BaKJIMBO 3PO3YMITH, IO HAKIIO JiaMeTp IPOXOAUTH Yepe3 JBi BEPIIUHU KLY
(Ha3BeMO X u 1 v), TO Ta YACTHHA JIIAMETPAa, K 3HAXOJIUThCSI B JIEPEBAX 3 IMMU KOPEHSIMU JJOXOJUTH JI0
Hafirynbioro Jincra B TakoMmy gsepesi. JlificHo, sskOu BoHA JOXO/AMIIa HE JI0 HAWTIUOIIOrO JIMCTA, MOYXKHA
Oys10 O JIETKO TOKPAIIUTH BiJIIOBi b, MIMTOBIIX BiJ BEPIIUHU JI0 HAUTJIUOIIIOTO JINCTA.

BHaiiIeMo J1J1s1 KOXKHOT BEPIINHY IIUKJLY TIMOUHY Haiiblibinoro jucra B 11 jepesi (3a gonomoromwo dfs-y).
Hassemo 1ie unciio jyist i-1 Bepruuau h;. Hazsemo BijcTaHHIO MiXK JiBOMa BepinuHaMmu B UK/ dist(x,y)
HaHKOPOTIIYy BificTaHb IO pebpax MUKy MixK BeprmmHamu x i . Temep 3ajada 3Besacd 10 MaKCHAMIi3aril
ha + hy + dist(x,y) no ycim x,y na nuKJi.

dk edexrusno nopaxysaru dist(z,y)? Ilepenymepyemo Bepiman nukiy Big 1 g0 m. Samumemo Bci
Baru pebep UK/ B MacuB w, Tak IO Bara pedpa 3 BePHIMHU 4 MUKy B HACTYIIHy 3alucaHa B w;. Hexait
Ytw; = S. Toxi nopaxyemo Bincranb, sk6u My fmum 1o oxmiit cropoui mukiy f(i,7) = Zi; W
B immowmy Bumamaky, Mum #iaeMo 1O iHIIA CTOPOHI MUKJY, TOMY BHKOPHCTOBYEMO Bci iHmmi pebpa. Tomy

Boke 3apas 3a/ady MOJKHa PO3B’s3aTH Ha BUCOKMIT 6ast 3a O(n?), paxyioun myKaHy BeJIMIHHY 10 BCiM
BePITUHAM ITUKJTY.

Jlnst orpuManHs TOBHOTO 0Oajly MOXKHa TOMITHTH, IO Upu (piKCOBaHOMY ¢ iCHye Take k, IO
npu Beix Bepmmuax j Bin i go k f(i,j) < S — f(i,j), a upm Bcix BepmmuHAax j Bl k 70 @
fi,7) >= S — f(i,7). Inmumvu caosamu, yHKis MoHOTOHHA. Jljist BCIX BepIMH 3 HepInol Ipynu Bijl-
cranb Jopisuioe f(i,j) = pj—1 — pi—1(SKimo BBecTH Macus p - npediKCHIX CyM MacuBy w), a JiaMeTp Ha
TaKHX BEPIIMHAX 3BOAUTHCS 10 Min(hy + hy + py—1 — pz—1) = min((hy — pr — 1) + (hy + py—1)). Ilpn
dikcoBaHOMY T TaKhil MIHIMYyM IO BCiX j MOXKHa JIETKO 3HAWTH 3a JIOMOMOIOI0 PI3HUX CTPYKTYD JAHUX -
JiepeBa BIAPI3KiB, MITPUMYOYN MHOXKHUHY yCix KaHauaaTie i T.j. CyMma Jijist Ipyrol TPy BEPIITUH CX0XKa
1 miaTpuMyeThes aHajoriaao. s momyky onTuMa/abHOro k MOKHa BUKOPHUCTOBYBATH OiHAPHHUI IOIMIYK,
abo miaTpumyBaTH k METOIOM JIBOX BKA3iBHUKIB.

[Tpu BukopucTamHi ceTiB ab0 J1epeBa BiAPI3KiB 3’ABISIETHCA J0AATKOBHI JlorapudMidHuil (haxTop, TOMY
acumnrornka pimensast O(nlogn).
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