Bbibop Bepcuii KOMNOHEHTOB

Aemop sadavu: Hanuua Opewnuxos, paspabomuyuk: Ilases Crobeaun

B mepsBoit moarpyiIme nMeeTcss pOBHO OJHA 3aBUCUMOCTH. MOXKHO 3aMeTUTh, UTO B TAKOM CJIyUae
BCEM KOMIIOHEHTaM, KOTOPbIE HE 3aBUCAT OT JPYTUX, MOYKHO BBIOPATH OJMHAKOBYIO BEPCHIO — X, a €JIMH-
CTBEHHON KOMIIOHEHTE, 3aBUCSINEl OT KaKOi-TO JIpyroil — Bepcuio y > a - x + b. Tak Kak MbI XOTUM
MHUHUMHU3UPOBATH CyMMY BEPCHII KOMIIOHEHTOB, BbIOEpDEM MUHUMAJBLHO BO3MOXKHYIO BEPCHIO Y = a - & + b.
Teneps pemnm nepasencrso » i d; < X, snaunr - (n—14+a)+b < X, u ysnaem X n Y.

Bo BTOpOii moarpytmne rpad 3aBucuMmocTeil nMmea Bcero 3 kommoueHTh 1 X < 100, 3HAUNT MOXKHO
ObLIO 1Iepebparh pacupesesicane X M0 TPeM KOMIIOHEHTaM, ITPOBEPUB BBIIOJHEHNE BCEX 3aBUCHUMOCTEN.

Jlajee B TpeThei, YeTBEPTOM 1 BOCbMOII noArpynmne 6nu10 orpannderue X < 10-n. DTo 10BOJIBHO
CHJILHO OPPAHUYIMBAET OTBET, BeJlb HECJIOKHO MOKA3aTh, YTO OTBET HA 3aJady (TO eCTh, MUHUMAJbHAS 13
BepcHil KOMIIOHEHT) OyJieT He Gosiee %, YTO B 9TOH cepun mnoizaiad He npesocxoaur 10. 3HauuT, B 3TUX
110/133,/1a9ax MOYKHO ObLIO IepedbpaTh MUHUMAJBHYIO U3 BEPCHII KOMIIOHEHT U IIPOBEPUTDH, BOZMOXKHO JIX
PaCCTaBUTh BEPCHUM TaK, UTOOLI MUHUMAJILHASA BepCHUs ObLIa TaKoil.

st mofxo/ia K IOJTHOMY PEIIEHUI0 HYKHO OBLIO BOCIIOJIB30BATHCS OMHAPHBIM ITOMCKOM IO OTBETY.
JleficTBUTEILHO, €C/TH CYIECTBYET PacCIpe/iesIeHe BepCuil, KOTOPOe y/IOBJIETBOPSIET 33 JaHHBIM OI'DAHIYe-
HUSIM U UMEeT MUHUMAJbHYIO BEPCHUIO M, TO €CTh U paclpejieleHre BepChuii, B KOTOPOM MHUHUMAJIbHA
Bepcus paBHa m — 1. AHaJIOrMYHO, €C/IM He CYIIECTBYeT OTBeTa ¢ MUHUMyMOM M, TO He CyIIeCTByeT U
orBeta ¢ MuauMmyMoMm M + 1.

Ucxonst uz coobpaskeHuil BbIIIE, MBI CBEJIU 3aJ@dy OT HAXOXKJECHUS MUHUMYyMa K IIPOBEPKE: Telepb
HY2KHO IIPOBEPUTDH, €CTh JIU TaKOe paclpeliesieHne Bepcuil, B KOTOPOM MHUHUMAJIbHAS BEPCUsl PABHA M.
Bynewm mesraTh 9T0O ¢ OMOIIBIO JTUHAMUYECKOTO IIPOIPAMMUPOBAHUS.

B Tperbeit u narToit noarpyie rpad 3apucumocteit umes popmy dambyka. Mbl 3HaeM, YTO MUHU-
MasbHas Bepcust paBHa m. Torga mocraBuM ee B JHCT Harrero 6amMbyka U HAYHEM IIOTHUMATLCS BBEPX (K
KOPHIO), BEIOMPAsl TEKYIILYIO0 BEPCHIO KAK MUHUMAJIBLHO BO3MOXKHYIO (TO €CTh, JIjisl 3aBUCUMOCTH Uj, Vj, G, b;,
KOoTopas obpasyeT pebpo u; — v;, BeIOepeM d,,;, = a; - d,, 4+ b;. B aT0i1 u caemyronux mnoazagadax HeoOXo-
JIUMO OBLIIO 00padATHIBATE IMEPEIIOTHEHNE — HAIIPUMED, €CJIU B KAKOH-TO MOMEHT MbI HA3HAYU/IN BEPIITHHE
Bepcuio > X | TO Hy?KHO OBLJIO 3aKOHIUTH IIPOBEPKY (B TAKOM CJIydae, OTBETA HE CYIIECTBYET).

B uerBepToOii U miecrtoii moarpynne rpad 3asBucumocteit mmesa GhopMmy jgepea. B Takom ciryuae
MOKHO OBIJIO BOCIOJIB30BATLCS 00X0mOM B TuryOmuy. Takum oOpa3oMm, Jjis BEPIIUHBI ¥ HYKHO OBLIO pe-
KYPCUBHO 3aIlyCTUTH OOXOJ JIJIsi BCEX €e COCeliell M B3siTh KAK BEPCUI0 TEKYIell KOMIIOHEHTHI 3HaUYCHUE
maxy_sy, (@; - v; + b;), e v; — 910 pebpa, UCXOJSIIHe U3 U.

st periennsi ceIbMO#M, BOCBbMOM U AeBATON MOArPYIIIbI HY»KHO ObL10 Bocmob3oBaThea I ma
AIMKIMIHBIX HeopueHTupoBanHbix rpadax (1 na DAG’e). Tak kak rpad anuk/aIuMdHBIN, y HEro cyiie-
CTBYET TOIIOJIOTUYECKasi COPTUPOBKa — JaBaiiTe paccMorpum ee. Terepb 1oiijieM 10 Heil cipaBa HAJIEBO
u O6ynem cumtarh JII: cHagasia mocTaBUM B BEPINUHY pP; 3HAUEHHE 1M — TEKYIIUNA MUHUMYM, KOTOPBIH
™Mbl ipoBepsieM. Torya 3uadenne /Il B Tekymieil BepIiuie 5T0 MAaKCUMyM W3 1M U 3HAYEHUS JIMHEHHBIX
dyHKIWMit 10 ucxoAnuM pebpam. Bee pebpa u3 310l BEPIIMHBI Uy T HAITPABO, 3HAUUT Bee 3HadeHus JI11,
OT KOTOPBIX 3aBUCUT TEKyIllee 3HAUYEHUE, Y2KEe IIOCIUTAHBDI.

B 3aBucumocTn oT peasuzanuu ajJropuTMa 3To perienne mpoxoamio 7, 8, 9 moarpymmst. s pernenns
JecaTOl MOATrPYMIIbI HY2KHO ObLIO aKKypaTHO 00paboTaTh MEePEeoIHeHNs, Belb B OMHIIONCKE 3HATECHIE
m Moryo 6bITh nopsiika X, To ecth 10, Cambrit mpocroit BapuanT — tun int128 B C++. Taxxke s
POBEPKH, YTO Mpoussejerne umucesn a u b Gompme 1018 (a - b > 10'®) moxkno ucnonbzosarh JApyryio
TexHuKy: a - b > 10% = a > % U TIPOBEPSTH TaKOEe YCJIOBHE.
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