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1 TIlouck B HEeYIIOPpAOJOYEeHHbIX MaCCUBaX

CaMBIM TPOCTBHIM BapUAHTOM TMOMCKA MOXKHO CUMTATH MOUCK JEMEHTA B OJTHOMEDPHOM
HeynopsagodeHHoM MaccuBe. CdopmymupyeM 3aady CaeayiommuM o0pa3oM: JTaH OJHOMEp-
HBIl HEYMOPSI0YeHHBI MACCUB, COCTOSAIINI W3 IEJbIX YUCET, U HEOOXOIUMO ITPOBEPUT,
COJIEPXKUTCS JIU JITAHHOE TUCJIO B 9TOM MAaCCHBE.

[IycTh MaccuB Ha3BIBAETCS & H COCTOUT M3 I 3JIEMEHTOB, a HCKOMOe 4ncJio pasuo k. Torma
KOJT, OCYTIECTBILIONINMN TTONCK, MOYKHO 3alTUCATh TaK:

int j = -1;
for (i=0; i < n; i++)
if (alil == k) j = 1i;

B ciydae ecan uucio k Hu pa3y He BCTpedasoch B Maccuse, j Oyiaer pasHo —1. ITpuse-
JIeHHas BhITe (DYHKIU OY/JIeT UCKAThH MOC/Ie/iHee BXOXKAeHue dnciaa k B maccuse a. Ecym mam
HEOOXOIMMO UCKATH IIePBOE BXOXKJIEHHE, TO BMECTO IPUCBAUBAHUA j = ¢ CJeAyeT J00aBUTH
orneparop break; (B 9TOM cJyuae UCKOMBIH HHJEKC OyIeT XPAHUTHCS B TIEPEMEHHOH 1).

U B ToM u B Apyrom ciydae ajropurm Oyjer umerb cjioxuocrb O(N).

Ha 3Tom npumMepe MOXKHO paccMOTpPeTh «OapbepHBIly MeTO/I, KOTOPbIi MOYXKeT OBITH IM0-
JIe3eH B OYeHb MHOIUX 3aja4dax. J[jig ncnoab3oBanns 6apbepHOro METOo/1a Halll MacCUB J10J1-
JKeH MMETh OJIUH JOMOJHUTEIbHBINA 971eMeHT (T.€. ero JITMHA JIOJKHA ObITh He MEHbIIe, JeM
n + 1 sement). OTMETHM, YTO TAKUM CIOCOOOM MOYKHO MCKATh TOJIBKO MEPBOE BXOMKJIECHUE
JIEMEHTA!

aln+1] = k;
for (i=0; al[i] !'= k; i++);

Eciun ssiement k BcTpedaercst B MacCuBe, TO €10 UHJIEKC OY/IeT HAXOAUThCH B IepeMeHHO
1, €CJIN YK€ TaKOil 3JIeMEeHT B MaCCHBe He BCTpedaeTcs, TO ¢ Oyaer paBHo n + 1.

Paccvorpum oTesbHO 334249y MONCKA MUHUMYMa W MaKCUMyMa B MaccuBe. Tak »Ke Kak
U IIPU HOWCKE BXOXKJIEHUS dJIeMeHTa, Oy/IeM HCKAaTh He caMO 3HaYeHUs MUHUMYMA HJIH MaK-
CUMyMa, a MHJEKC MEHAMAJIBHOTO (MAKCHMAJIBLHOTO) 3JIEMEHTA. DTO U30ABAT HAC OT MHOTUX
1po0OJeM M ITO3BOJIMT COBEPIIATH MEHbIIee KOJUYECTBO OMIMOOK IIPU IIPOIPAMMUPOBAHUH.
[Torck MUHEMAJIBHOTO dJIEMEHTa B MacCUBe a Oy/1eT BBITJIAAETh CJAEIYIONIIM 00pa30oM:



imin = 0;
For (i, n)
if (a[i] < alimin]) imin = i;

Nuaekec MEHEMAJIBHOIO JieMeHTa Oy/leT XPaHUTLCS B IEPEMEHHOH imin, a caM MHHH-
MYM pPaBeH a[imm]. MuHEMYM ¥ MAKCHUMYM CJIeIyeT 00s3aTeIbHO UCKATh 110 UHIEKCY, a He
mo 3Hadenuio. Hampumep, ecam Mbl OyaeM TBITATbCI XPAHUTH HEIOCPEICTBEHHO 3HAYEHHE
MHHOMYMa WA MaKCHMyMa, TO MOXKEM JIEI'KO ONMMMOUTHCS C HAYAJbHON WMHUITHAIN3AIMEIH.
Hanpuwmep, /Uit MaccuBa BeleCTBEHHBIX YHCEJT ONPEIeTNTh 3HAUEHHSI, KOTOPBIMU M3HAYa b~
HO CJeJlyeT WHUNMHUAJIA3APOBATD MUHAMYM U MAaKCUMYM.

Temeps paccMoTpuM 3ajady HMOWCKAa MUHUMYMa W MaKCUMyMa OJHOBpeMeHHO. MOoxKHO
pean30BaTh TAKOU MOMCK aHAJOTUIHO:

imin = O;
imax = 0;
for (i=1; i<n; i++)

{

if (ali] < alimin]) imin i;
if (a[i] > alimax]) imax = i;

}

Takas peanmuzanusa Tpedyer 2 X N — 2 cpapaenus. Ho 31y 3a1a4y MOXKHO pPEHNIUTDH H
3a MeHbIllee KOJTUYECTBO cpaBHeHWil. Pazo0beM Bce 37eMEeHTHI HA Tapbl, U OyJIeM HCKaTb
B Kazk/J0# nape MUHUMYM U MakcumyM (N/2 cpaBhenmii), 3areM MHHHMYM Oy/IeM HCKaTh
TOJIBKO CPeJI MUHUMAJIbHBIX JIEMEHTOB Tap, a MAKCUMYM — Cpen MakcuMabHbx. Obriee
KOJHYECTBO cpaBHeHuit Oymer okoao 3 X N/2 (npobjeMa BO3HUKAET, KOTJIa KOJTHIECTBO e~
MEHTOB HEeYeTHOe — OJIMH U3 3JIEMEHTOB ocTaeTcs 6e3 mapbl). TOYHO 9TO MOXKHO 3alHCATh
Kak [3 X N/2] — 2, rue | | — okpyrieHue J0 GOJIBIIErO HEI0ro.

Paccemorpum erie ojun ciiocod noucka makcumyma. [locjie pazduenus 3/1€MEHTOB Ha APl
OyIeM TIPOJIOIZKATh ITOT MPOINECC, AHAJOTHYHO TYPHUDPY <«Ha BBLIET». T.e. 3AaHOBO Pa3odbLeM
MaKCHMaJIbHbIE 3JIEMEHTHI U3 Tap HA Mapbl U CHOBa HaiijieM MakcumyMm u T.j1. /ljig nmoucka
MaKCUMAaJIBbHOTO dJeMeHTa OyIeT mo-mpexkHeMy TpeboBarh N — 1 omeparus cpaBHeHHA, HO
caM MaKCHMAaJbHBIN 371eMeHT OylIeT yJacTBOBaTh TOJBKO B log N cpaBHenusix. Il omHo u3
TUX CPaBHEHUI 00I3aTeJHbHO OYJET CO BTOPBHIM MO BEJIWIUHE TeMeHTOM. TakuM obpazom,
JJIsT TIOMCKA BTOPOTO 10 BeJINYnHe djieMenTa Oyer Tpeboarbes [log N| — 1 cpaBaenne (npu
YCJIOBUH, 4TO BCE CDABHEHHS I MAKCHMAJIBHOTO 3JIEMEHTa [TPOBEJICHBI ).

OOBIYHO TaK¥Me MEeTOMBl HCIOIB3YIOTCI B OCOOBIX CJIyYadX, KOTJA 3TO HEemoCpeICTBEHHO
TpebyeTcsd B pellleHUH 3ajaun. s obmiero ciaydas moaxomdaT Oosee TpOCThie MeTObI, Tie
KOJMYECTBO CPABHEHUN HE UI'PAET TaKOU BAXKHOU POJIN.

OHAKO 1 TOT METOJ MOYXKeT OBbITh MOJIE3EH IIPU TMOUCKE «IOPSIIKOBBIX CTATHCTUKY MaC-
CUBa. k-0if MOPSIKOBOI CTATUCTUKON MaccuBa HA3bIBAETCH k-bIil 110 CYETY SJIEMEHT 3TOTO
MaccuBa (T.e. €CJId MACCHB OTCOPTUPOBATH O HEYOBIBAHUIO, TO k-asi MOPSIIKOBas CTATUCTHU-
Ka — 9TO dJIeMeHT, CTOAIINN Ha k-oi HOBHHHH).

2 Ilouck nopgaJaKOBBIX CTATUCTUK

Kak uzBecrHo, cyniecrByor Merojbl copruposku Maccusa 3a O(N log N). st noucka
k-oft TOPsIIKOBOI CTATUCTUKU MOXKHO OTCOPTHPOBATH MacCUB U BbIBECTH k-biit ajeMent. Ho



B 3TOM CJIydae MbI COBEPITaeM MHOXKECTBO JIUITHUX JeHCTBUIl, BEb C TIOMOIIBIO COPTHPOBKI
MBI HaiileM Bce MOPSAIKOBBIE CTATUCTUKHU, & HE TOJBKO k-YIO.

[lpuBegenusiit nuzke aaroputm padboraer 3a O(N). CymecTByer aJropuT™ MOUCKa i-Off
nopsiikoBoit craructuku 3a O(N) B XyaimeM ciydae, HO OH TSKeT B PEATH3ANUAH U UMEET
OOJIBIITYIO KOHCTAHTY.

Cxema ayiropurMa uMeeT ciaeayromuii Bua. [lycts k — HOMep MCKOMOI TOPSIIKOBOI CcTa-
TUCTUKH, | (93TO MasieHbKasl JATHHCKAst L) U r — TeKyIIye JieBas U IpaBas IPAHUIIbI 00IaCTH
MAaCCHBa @, B KOTOPOH MBI HIlleM k-yio cTaTucTuKy. Ecim 1 == r, To 0bJacTh MOUCKA Orpa-
HAYEeHA OJHUM 3JeMEHTOM, T.e. k-asl MOpPAIKOBas CTATUCTHKA paBHa a[r]

Ha kaxkjaom mare Oyjem Boiouparh yucio s = (1 + r) / 2. BooOie roBopsi, Mbl MO-
JKeM BBIOMpATh IIPOM3BOJIHHOE YHCJIO M3 MHTEpBaJa [[, 7|, HO TeHepanus caydaifHOro 4ucaa
3aHHMAET JIOCTATOYHO MHOTO BPeMeHH, IIOTOMY JIYUIlle UCI0Jb30BaTh KaKOe-In00 (hUKCUPO-
BAHHOE YUCI0. PACTIONOKIM 3JIEMEHTHI MacCHBa MHTepBaJa [[,r| Tak, 4robbl cHAYAIA MUK
BCe JeMeHTHI, He mpeBocxondmnue al[s], a 3arem Bce octanbHbie. [lepBolit 31eMeHT BTOpPOit
rpyunbl obo3nauum 3a j. Toraa ecim k < j, 1o OyjeM POJO/IKATH TOUCK C HEM3MEHHBIM
3HadeHueM | 1 r = j (B JIeBOH 4aCcTH MaCCHBA), HHa4Ye Oy/eM OCYIIECTBIATH MOUCK NpHu | = i
1 HeM3MEHEHHBIM 7 (B MPABOi 9acTH MACCUBA).

Cuavasa 3anuireM (BYHKIHIO, OCYIIECTBISIONIYIO TaKO MOUCK, a 3aTeM MpUBeJIeM IpH-
Mep U HeOOXOJUMBbIe TOSCHEHHUS:

int search(int *a, int k, int 1, int r)

{
int m, i=1, j=r, tmp;
if (1 == r) return alr];
m=al(l +r) / 2];
while (i < j) {
while (a[i]l < m) i++;
while (a[jl > m) j--;
if (4 < j) {
tmp = ali]l;
alil = aljl;
aljl = tmp;
it+; j--3
}
+
if (k < j) return search(a, k, 1, j);
if (i < r) return search(a, k, i, r);
return alk];
}

BoizbiBarh dyHkmnuio caejayer tak: search(a, k, 0, n-1), riue a — maccus, kK — HOMeD
CTATUCTUKH, KOTOPYI0 HAJO MOJYYHTh, & N — KOJUYIECTBO SJEMEHTOB B Maccupe. [lociie
BBITIOJTHEHUST 3TON (DYHKIIMU MCKOMBII 3JIeMEHT OYIeT HAXOJAUTCS HA CBOEM MeCTe, T.€. OTBET
Ha 3a/a9y OyIeT ColepKaTbesi B daeMenTe alk|.

[lepecTaHOBKY 371€MEHTOB MBI OCYIIECTBISIEM CIEAYIOIMIHM 00pa30M: HAXOIUM IIE€PBBIi
«HEeIIPABUJbHbI» 3JIEMEHT CJleBa, 3aTeM 1LIEPBbIil HelIPABUJIbHbBIN 3JIEMEHT «CIIPpaBay, & B CJy-
qae, eCJan yKA3aTeIn He COILINCH, OCYIIEeCTBIsAeM OOMEH 3TUX d9eeK MaCCHBa



[Tpusenem npumep s maccuBa {2,7,8,6,0,4,1,9,3,5} u k= 9:
1. {2,7,8,6,0,4,1,9,3,5},0 = 0,7 = 9,m = 0
2. {0,7,8,6,2,4,1,9,3,5},1=1,r = 9,m = 4
3. 10,3,1,4,2,6,8,9,7,5),1 = 5,7 = 9,m = 9
4. {0,3,1,4,2,6,8,5,7,9},1=9,r = 9,m =9

Ha mouck MakcmMaIbHOTO 9JIeMEeHTa HaM MoTpedoBaIoch 4 BhI30Ba (DyHKINH search.

Hokazarejberso cioxuoctn O(N) onupaercs Ha CyMMHPOBAaHUE Psijid, B KOTOPOM i-biii
a/1eMeHT paBeH N / 2!, MeToabl JOKa3aTeabCTBA CXOTHMOCTH PAA0B U3YYAKTCA B IITKOJIBHOM
WA YHUBEPCUTETCKOM KypCe MaTeMaTHYECKOTO aHAJIU3a.

Kpome Toro, uro momck k-oif MOpsIIKOBOM CTATHCTHKHU CTABUT k-bIii 3J1eMEHT Ha CBOE
MECTO, CYIIECTBYET ellle OIHO e€ro MOJe3HOe IPUMeHeHHe. A UMeHHO, ¢ MOMOIIbIO MOuCKa k-
oi HOpH,ZLKOBOfI CTaTUCTHUKHN MOXKHO BBILAC/IUTD ]{7 HauMEHbIIINX YUCeJI MaCCuBa — OHH 6}7,ZLyT
HaXOJUTCA B 3jeMeHTax ¢ unjaekcamu ot 0 10 k, HO He OYAYT YHOPSI0YEHBI.

3 DbuHapHBIl NOUCK B yIIOPA/JI0YE€HHbIX MAaCCUBaX

[Tox yHOpsSA09eHHBIM MACCHBOM OyAeM IIOHHMATh MACCUB, YIOPSAIOUCHHbIH 10 HEYObIBa-
uuio, r.e. a[l] < af2] < ... <alN].

Y Hac uMeeTcs 3ajaHHAsd CBOMME I'DaHHIAMU 0OJIACTH HOMCKa. Mbl BbIOHpaeM ee cepe-
JIMHY, ¥, €CJTH HCKOMBIH 9JIeMEHT MeHbIIle, 9eM CPEeJHUI, TO MOUCK OCYIIECTBIISETCH B JE€BOH
TaCTH, HHAYe — B HpaBoil. [leficTBUTEIBHO, €C/IH HCKOMBIH 9JIEMEHT MEHbBIIIe CPEIHEro, TO I
MEHBIIIE BCEX 3JIEMEHTOB, KOTOPbIe HAXOAATCH IPAaBee CPEAHEro, a 3HAUUT, UX CPA3y MOZKHO
HCKJIIOYUTD U3 PACCMOTPEHNsI. AHAJOIHYHO It CJIydast, KOLJa HCKOMBIH 3/eMEHT OOJIbIIe
CpeJIHero.

Koz, ocymectsisronuii GHHADHBIN HOUCK B YHIOPAJIO0TEHHOM MACCHBE BBIIVIAIAT TaK:

while (1<r) {
m=(1+r)/2;
if (a[m]<k) l=m+1;
else r=m;
}
if (alr]l==k) printf("%d", r);
else printf("-1");

[Tepes, BbIIOJIHEHEEM 3TOrO KOJA CJEAYeT NPUCBOUTH nepeMeHHbIM [ u r 3uadenusd 0 u
n — 1 coorBeTcTBeHHO. B ciydae ecam s7eMeHT He HaifgeMm, sTa mporpamma BbBIBOIAT —1.

CroxkuocTh anropurMa GurapHoro noucka cocraisger O(log N), rae N — KOJIn4ecTBo
9JIeMEHTOB B MaCCHUBE.



4 bwurapHBIi MOUCK IJId MOHOTOHHBIX (DYHKITIIA

BunrapHbIit TOMCK MOXKET UCHOIb30BATHCS HE TOJBKO I MOWCKA J€MEHTOB B MacCHBE,
HO ¥ JiJIsI OMCKA KOPHeil ypaBHeHHIl 1 3HAYeHUH MOHOTOHHBIX (BO3DACTAIONNX MK yObIBa-
formux ) dynknumit. HamomuuMm, aro GyHKIuA Ha3biBaeTCst Bo3pacratoieil, eciau Vo, Ty : 11 >
xo = f(x1) > f(x) (g MOOBIX Ty U Tg, €CIH T1 > Ta, TO f(x1) Takzke Gombre f(xa)).

Jle#icTBUTEIBHO, TAK 2Ke KaK U B MACCHBE, Mbl MOZKEM UCKIIOYUTH U3 PACCMOTPEHUS TTOJI0-
BUHY TeKyIeil 00JIacTH, ecJii HaM 3aBeIOMO U3BECTHO, YTO TaM He CYIIecTBYeT peleHus. B
cirydae e, ecyid MYHKIUS He MOHOTOHHA, TO BOCIOJIb30BATHCH OMHAPHBIM IIOMCKOM HeJIb3s,
T.K. OH MOYKET BBIIaBATHh HEMPABUIbHBIN OTBET, JINOO HAXOAUTH HE BCE OTBETHI.

st mpuMepa pacCMOTPHM 3a/1a4y TIOMCKa KyOn4deckoro kophs. Kybudeckum KopHeM u3
qncta z (0603HaAIAeTC /7) HA3BIBACTCSA TAKOE YUCJIO ¥, 9TO y° = .

Cdopmynupyem 3a1ady Tak: Jjis JAHHOTO BEIECTBEHHOTO unciaa x (x > 1) Haiitn Kyou-
4ecKuil KOpeHb C TOYHOCTBIO HE MEHee D 3HAKOB 110CJI€ TOYKH.

Oyuxnus npu xr > 1, orpaHudeHa CBepPXy YHCJIOM T, a CHuU3y — emmHureil. Takum 00-
pa3oM, 3a HUKHIOIO TPAHWILy Mbl BhiOWpaem 1, 3a BepxHIOIO — camo ducao x. Ilocse aToro
Jle UM TeKYIIUi OTPe30K MOIMOJaM, BO3BOJAUM CepelnHy B KyO W ecan KyO OoJibliie T, TO
3aMeHseM BepPXHIOI I'paHb, WHaYe — HUKHIOIO.

Koz 6ymer BHITISAETD CAEAYIOMIM 00PA30OM:

r = X;

1=1;

while (fabs(l-r)>eps) {
m=(1+r)/2;
if (m*m*m<x) l=m;
else r=m;

+

st Toro 9Tobhl MOJIB30BaThC dyHKIMed fabs, HEOOXOAUMO MOJKIIOUYATH OUOINOTEKY
math.h.

5 DunapsHblii IOUCK IO OTBETY

Bo muormx 3ajsadax B KadecTBe OTBETa HEOOXOAMMO BBIBECTH KaKoe-m1mOo uucso. [Ipm
9TOM JOCTATOYHO JIET'KO CKA3aTh, OOJIBIIE JIX 9TO YUCIO0, 9eM HYKHO, IJIH MEHbIIe, HECMOTPS
Ha TO, YTO BBIYUCJEHHE CAMOI'0 OTBETa MOKET OBITH JOBOJIBHO TPYIOEMKOM omeparumeii. B
TAKOM CJIy9ae Mbl MOYXKEM BbIOpATb YHC/I0 3aBEJIOMO MEHbIIEe OTBETa M JHCJI0 3aBEJIOMO
6oJIbIlIee OTBETA, & MPABUJIBHOE PEIeHNe NCKATh OMHAPHBIM TOMCKOM.

st mpuMepa paccMOTPUM perlieHne 3a71a9 HECKOJIbKNAX MPOITEIITTHX OJIMMITHAI.

Ouenp Jerkad 3aja4a

Mockockast onnmmuaa o undopmaruke 2006-2007

Cerogasi yTpoM 2KIOpH PEHInIo 100aBUTh B BAPUAHT OJUMIIKab! eine oaay, Oqens Jler-
Kyt 3agady. OTBeTCTBEeHHBIH cekpeTaph OPrkoOMHUTETa HAIlEYATaa €€ yCJIOBHE B OTHOM K-
3eMILIsipe, W Telepb eMy HYXKHO JI0 Hadaja OJMMINabl yCleTh caejarh emne N komuii. B
€ro pacHopsizKeHNH MMEIOTCH JBa KCEPOKCa, OJUH U3 KOTOPHIX KOIMPYET JIUCT 33 CEeKYHJ, a
apyroit — 3a y. (Paspemaercst HCIIONB30BATH KAK OJIWH KCEPOKC, TaK M 00a OJHOBPEMEHHO.



MozKHO KOTTHPOBATh HEe TOJBKO C OPUTHHATA, HO U ¢ KOIHH.) [ToMoruTe emMy BBISICHUTD, KAKOe
MHHHUMAJIbHOE€ BpeMd JJId 3TOro HOTpe6yeTCH.

DPopmam 8TrodHHBLT JAHHBLL

Bo BxonHoM daiisie 3anmucanbl TPU HATYPAJbHBIX Yncaa N, x 1 y, pa3neJeHHbIe IPOoOeIoM
(1< N<2x10%1<zy<10).

Dopmam 8vblxoOHBLT 0AGHHBLT

BI)IBe,D;I/ITe OJJHO 9YHUCJIO — MHHHMaJIbHOE BpeMd B CEKYHIaX, HeO6XO,ILI/IMOQ JJId TIOJIyHeHu A
N xormwmii.

IIpumepwvi

Bxoaubie nanHbie | BhIxogHbIE JaHHBIC
411 3

512 4

CyrecTByeT KOHCTPYKTUBHOE pellieHne 3710l 3aga4n (Gopmysia), KOTOPYIo MOXKHO BbIBe-
CTHU U, TIPH KeJAaHUU, T0Ka3aTh. OIHAKO OYEHBb JIETKO PeATN30BaTh PEIleHne 3TOH 3a/1a49u C
HOMOTIBIO OHHAPHOTO MOUCKA.

IlepByto cTpaHUIy MBI KOTHPYeM 3a min(x, y) CeKYHJI U, 3aTeM, PACCMATPUBAEM PeIleHne
yxe mi1g N — 1 cTpaHuIhl.

[Iycrs [ - MunuMasibHOE BpeMs, 1 - MakcuMaJsibHoe. MuHuMyM HaM HEOOXOIMMO HOTPATUTD
0 cexyna, makcumyMm, Hanpumep (N — 1) X @ ceKyHJ (CTPAHUIBI JEJTAIOTCS MOJHOCTHIO HA
onHOM Kcepokce). CunraeM cpejiHee 3HaYEHHE U CMOTPUM, CKOJIBKO MOJHBIX CTPAHUIL MOYKHO
HalevyaTaTh 3a 9TO BPeMs, UCIOJb3yd 00a Kcepokca. Heam KoamdecTBO CTpaHUI] MeHBIe
N — 1, TO MBI MeHsIeM HUKHIOIO TDAHUILY, WHAYE — BEPXHIOIH.

int main(void)
{
int n, x, y, 1, j, 1, r, now;
double speed;
scanf ("%d%d%d", &n, &i, &j);
x=i<j?i:j;
y=i>j?i:j;
1=0;
r = (n-1)x*y;
while (1 '=r) {
now = (1l+r)/2;
j =now / x + now / y;
if (j < n-1) 1 = nowtl;
else r = now;
}
printf ("%d", r+x);
return O;

ABTOOYyC

13 Ykpamnckas ouMInaa,

CayzxebHBIIT aBTOOYC coBepIIaeT OJWH pefic M0 YCTAHOBJIEHHOMY MapIIpyTy W B CIydae
HAJIAYIHSI CBOOOIHBIX MECT HOA0UpaeT pabodunx, KOTOPhIE 0KUIAIOT Ha OCTAHOBKAX, I OTBO3UT
uX Ha 3aBOJ. ABTOOYC TaKzKe MOKET YKJIaTh Ha OCTAHOBKE pabOUYNX, KOTOPHIE ellle He IPHUIILIN.



N3BecTHO BpeMs MpUX0/a KazKI0ro pabodero Ha CBOI0 OCTAHOBKY W BPeMsl TIPOe3/1a aBTodyca
OT KaKJIOf OCTAHOBKH JI0 cjeayioriei. ABTOOYC NPUXOIUT HA MEPBYIO OCTAHOBKY B HYJIEBOI
MOMeHT BpemeHH. [Ipogo/KuTeIbHOCTD MOCa K PabOINX B aBTOOYC CUMTAETCS HYJICBOIL.

Saganue: Hamucarh mporpaMmy, KOTopasl OIpeaeuT MUHUMAJILHOE BPeMs, 33 KOTOpOe
aBTO0YC MPUBE3ET MAKCHMAJIHLHO BO3MOYKHOE KOJUYIECTBO PAbOINX.

Dopmam 8T0OHBLT OAHHBLE

Bxoanoit TekcToBbiii (hailysi B IepBOi CTPOKE COAEPKHUT KOJUIECTBO OCTAaHOBOK N U KO-
JINYeCTBO MecT B aBTodyce M. Kaxknasd i-s1 cTpouka U3 nocaeayiomux N cTpodek COAePrKHUT
1eJI0€ YUCJI0 — BpPeMsl JBUKEHUsI OT OCTAHOBKHU i K ocTaHoBKe i + 1 (N + 1-g ocraHOBKa —
3aBOJ1), KOJAHYIeCTBO pabounx K, KOTOpbIe TIPUIYT Ha i-F0 OCTAHOBKY, U BPEMsI IIPUX0/A KazK-
JI0ro pabodero Ha 3Ty OCTAHOBKY B mopsiike npuxoa (1 < M < 2000,1 < N, K < 200000).

Dopmam 8blTOOHBLL JAHHBLE

EauncTBennas ¢cTpoKa BBIXOJIHOTO TEKCTOBOTO (hailjia JOMKEH COEepPKATh MUHHMAILHOE
BpeMsi, HEOOXOIUMOe [IIsI TePEBO3KN MaKCUMATBHOTO KOJUIECTBA PADOUIUX.

ITpumepwvi
Bxoaubie mamHbie | BhIXogHbIE JaHHbBIC
35 4
1201
112
1402314
CHauasia omnpee M, 9TO TaKoe MaKCHMAJIHHO BO3MOXKHOE KOJIHIecTBO pabounx. Ecan
o01iee Koim4aecTBO pabodnx 00JIbIe BMECTUMOCTH aBTOOyca, TO 3TO — 00beM aBTobyca, ec/iu
7Ke pabo9IruX MeHbIIe YeM BMEeCTHMOCTD aBTOOYCa — TO 3TO KOJMYECTBO BCeX pabodnX (B 9TOM
cJydae BMECTHMOCTH aBTOOyCa YMECTHO MPHCBOUTH 3HAUEHNE, PABHOE KOJMUECTBY JIHO/IE).

Korga Mbl cauThIBAEM JAHHbIE, CJAEAYET OIPEICTHTD BPeMs MPUXO/IA TMOCIETHETO Ye/10-
BeKa (T.e. TO BPeMsi, KOTJa yzKe BCe JIOIN OYIyT HA OCTAHOBKAX) — 3TO OY/IeT MAKCHMyM B
bunapuoM roucke. Munumym Oyier paset Hy/10. Ecjin aBToOyc JH0JI2KeH 3a/1epKaThCs Hepe/]
OCTAHOBKO, TO OH JIOJIZKEH CJIeJIaTh 9TO Mepe/] ePBOi OCTAHOBKOM (1eficTBUTEIBHO, €C/TH OH
MO/TbeJIeT K MEePBOil 0OCTaHOBKE, 3a0epeT JIoell, a ToToM OyJIeT »K/IaTh Y BTOPOil OCTAHOBKH,
TO B 9TO BpeMsl Ha IEPBYIO MOTYT HPUITH €IIe JIIOJIU, & eCJIU YKIATh [epeJi IMepBoii, TO JIoIn
CO BTOPOI HUKY/IA He JIeHYTCsT). MUHUMYM ¥ MAKCUMYM y Hac ecTh. Temepb GepeM 3aj1epiK-
Ky, paBuyio © = (min + maz)/2. C 1OMOLIBIO LPOLELYPbl, KOTOpast OyjeT OLUCaHA HUXKE,
BbIYIHUC/IdE€M, CKOJIBKO J'IIO,ZLGIU/I ycneeT NpuATH A0 MOMEHTa X Ha IIEPBYIO OCTAHOBKY, AJA BTO-
poii ocTaHOBKH Oy/IeT 3aep:KKa, paBHas = + a[l], rae a[l] — Bpems cieqoBanus OT MepBOR
OCTaHOBKH JI0 BTODOii, Jist TpeTheil 3amepxkka — ¢ + a[l] + a[2] u T.a. Ecin kommdecrso
CEeBIUX B aBTODOYC Ha BCEX OCTAHOBKAX OOJIbINE JIUOO PABHO BMECTHMOCTH aBTOOyCa, TO HAJI0
3aMeHUTD & Ha (min + x)/2, ecau ocTalauch Mecta B aBTobyce To * = (x + max)/2. Yeaosue
BBIXO/a Oy/IeT TaKOoe: ec/ii P HEKOTOPOI 3aepKKe & aBTOOYC 3aIOJIHEH, & MPU 3a1ePKKe
(x — 1) aBrobyc He MOJIOH, TO OTBET L.

Teneps BTOpOil OMHApHBIH mouck. ToT camblif, KOTOpBIH OIpeIeseT, CKOJIbKO JIioaeit
yCIleeT MPUITH HA ONPEIEJICHHYIO OCTAHOBKY 0 ONMpEIeJeHHOI0 MOMEHTA. 371eCh MaKCHMY-
MOM JHXOTOMUH OYIeT KOJTUIECTBO JIO/ei Ha OCTAHOBKE, a MUHUMYMOM — HOJIb. Boibupaem
CPeJIHEero 9esioBeKa — eCJI €ro BpeMs IPUXO0/ia MeHbIIe, YeM 3a/(epKKa, To & = (x+max)/2,
ecM OH He ycIieeT MpHATH, TO © = (min + x)/2. 31ech yeJoBHe BBIXOJA TAKOE: eCTH YesI0-
BEK YCIIeBAET HPHUITU HA OCTAHOBKY, & CJICAYIONINNA 3a HUM HET — TO OTBETOM OyjeT HOMep
yenoBeka. OTHebHO HYXKHO 00pabaThiBaTh CJydail, ecJu Ha aBTOOYC CAAYT BCe JIIOIU C
OCTAHOBKH.




6 Ilomck mo rpynnmoBOoMy IIPU3HAKY

B npomnoit wacTw JeKNMuM MBI paccCMaTPUBAIN 3a/1aU1, B KOTOPBIX JIJI JTAHHOTO MOYKHO
HOJIyYUTh OTBET «DOJIbIEy WM «MeHbIe». Tenepb paccMOTPUM 3a/a49H, B KOTOPBIX JIJIs
HEKOTOPOTO MOJIMHOYKECTBA BCEX IJIEMEHTOB MOXKHO TOJYYUTH OTBET, HANPUMED, HA BOTPOC
«COJIEPXKUTCS JI UCKOMBII 3/IEMEHT B JJAHHOM IIOJIMHOZKECTBE? ».

i mpuMepa paccMOTPHUM 3319y MTOUCKaA OTHOTO PAJHOAKTUBHOTO MTApUKa CPeTu 8 TIa-
puKoB. IIpm 3TOM MBI MOXKeM U3MePHUTH PAINOAKTHBHOCTH HEKOTOPOW T'PYIIBLI MMTAPUKOB 1
OIIPEJIEJINTh, COJAEPZAKUTCS JIM PAANOAKTUBHBIH mapuk B 31oil rpyune. Heobxogumo MuHUME-
3WPOBATH KOJUYIECTBO W3MEPEHUHN JJid XYANIETO CAYJad.

ITpeacraBuM HOMepa NMAPUKOB B BUIE ABOUYHBIX UNCEJI:

0 1 2 3 4 ) 6 7
000 | 001 | 010 | O11 | 100 | 101 | 110 | 111

MbI MOXKEM HANTH PAMOAKTUBHBII IMAPUK 32 TP H3MepeHus. IIpu 9T0M B epBOM H3Me-
penuu OyJIyT y4acTBOBATD IIAPUKH, cojepzkaniue 1 B nepBoM pa3psje, BO BTOPOM — IaPUKU
¢ 1 Bo BTOpoM paspsjie u T.j. Pe3yabrarsl u3mepenuii Oy/ieM 3alliCbIBATh TaK: €CJIM B IPYIIIe
COIEPKUTCS PATHOAKTHBHBII MIAPHK, TO 3alHIIEM 1, B COOTBETCTBYIOMIUIT HOMEDY H3Mepe-
HHS Pa3psiji, B IPOTUBHOM ciydae 3amuirem 0.

[Tosyyennoe MBOMYHOE YHCIO OYIET OJHOZHAYHO OMPENEJSTh HOMED PaJIHOAKTHBHOTO
MIAPHKA.

B o6mem caygae nuia noucka 1 mapuka cpeau N mapukos Heobxonumo [logy (N )] n3me-
peHnii.

[Toxozkee pelieHne nmeeT cjeAyiomiasd 3ajada: cpean 9 MOHeT HeoOXOJAUMO HANTH OJI-
iy (baJbITUBYIO, MOIB3YACH YAIICYHBIMUA BECAMHU, €CJIH U3BECTHO, UTO (DasbIInBas MOHETA
BecuT OOJIbIIE HACTOAMIEH. 3AeCh Ui KazKJI0r0 B3BEIIMBAHKUST BO3MOYKHO TPU PE3YJIHTATA:
IIepeBECUIA JIeBas YalliKa, [ePeBeCHa TpaBasi i BEChl Y PABHOBEIIEHBI.

3akoaupyeM HOMepa MOHET B TPOMYHON CHCTeMe CUNCJIeHHU:

O(1 23|45 6|78
00101 (02]10 1112|2021 |22

3ajady MOYKHO PEIUTh 3a JBa B3BEITUBAHUS, TIPHU 3TOM 1 Oy/1eT 03HAYATH, YTO MOHETY
HY’KHO IIOJIOKUTH Ha JIEBYIO 9allly BeCoB, 2 — Ha IpaBylo damy, a 0 — 9TO MOHeTa He
YIACTBYeT BO B3BEIIHBAHUL.

3amuimeM pe3ysIbTaThl KayK/IOTO B3BEIIMBAHHS B COOTBETCTBYIOMNA paspsa (1 — mepe-
BeCHJIa JieBas vara, 2 — mupaasi, 0 — Bechl ypaBHOBerieHbl ). [losydeHHbIfl pe3yabTar o/
HO3HAYHO ompefesser HoMep (aablruBoil MoHeTH. B ofmmeM ciywae ajas IONCKA OTBETA
Heobxonumo [logs (V)] B3BemuBanmii.

Tenepb paccMOTPHM 33/ady MOHCKA (hasBITHBOIl MOHETHI cpein 12 ¢ MOMOIIBIO Yalmet-
HBIX BECOB, IIPH YCJIOBHHU, UTO HEU3BECTHO, TsKesee JH (haIbIinBas MOHETA HJIH Jerde.

ITepBoe J1orm4HOE YCJAOBHE, KOTOPOE MbI OIyCKAJIN B LPEJABLAYIINX 33adaX, COCTOHT B
TOM, 9TO KOJUYECTBO MOHET Ha PA3JIMYHBIX YallaX BECOB JOJIZKHO OLITh OIMHAKOBBIM.

NuTynTtuBHOE perienne COCTOUT B TOM, YTOOBI Pa3JAeuTh MOHETHI HA 4 9acTH — 2 4acTH
OTJIOZKHUTH H TTOJIOKHUTD [0 OTHON TACTH HA KAXKIYIO U3 YAII BECOB, €CJIH BECH Y PABHOBEIIEHHI,
TO (haBIIUBasT MOHETA HAXOIUTCS B OTVIOKEHHOH JaCTH, HHAYE — CPeIH MOHET, HOJIOKEHHBIX
Ha valm. BygeM nposo/Kkars JaHHbLT IPOLece 4JIs 9acTi, cogeprkaeil GaabumByo MOHe-
Ty, 1 mosxyanm orenky [log,(NV)] (dbaxrmaeckn, 3amata cBeaach K 3a1a4€ 0 PAIHOAKTHBHOM
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mapuke). [Ipu 9TOM MbI HUKaK He YIUTHIBAEM DE3YJIbTAThl TPE/IBIIYIINX B3BeITHBaHU, KO-
TOpBIe TaKKe MOTYT HECTH IOJIE3HYIO HH(OPMAIIUIO.

Bsenem cirepyiomyio cucteMy KogupoBanus: (0 o3HavaeT, 9TO MOHETa He YJacTBYeT BO
B3BEIIUBAHUH, 1| — UTO y9IacTByeT (P STOM, €CJIH OHA Y¥Ke YIaCTBOBAJIA BO B3BEINBAHUSIX,
TO MOHeTa OCTAeTCsl HA TOM Ke Yale), 2 — 4TO MOHeTa y4acTBYeT BO B3BEITHBAHUU (DU
3TOM OHa 00s3aTe/IbHO yJacTBOBAJIA B OJHOM W3 NMPEIAbIAYIINX B3BEIUBAHUNE U B TEKYIIEM
B3BEIUBAHUY JIEXKUT HA IPOTUBOIOJIOKHOI Yarie BecoB). VI3 9TOro ycJIOBUS CJIEJyeT, UTO
HU B KAKOM KOJIe 2 He MOKeT IpeJIIecTBOBaTh 1. 3aluilieM Bce BAPUAHTHI, BBIIUCHIBAL, JIJIsI
yI00CTBa, KOJbI B CTOJIOMK:

0111231456 [7[8[9]10]11]12|13
ojojoy1ryo0jr{rjryof1|114}17]1
ojojr{oy1rjoj1rj1j1rjo|2{14]2]2
oj1rjoy0y1j1jo(1y2y2|021|1]2

Yr10o0BI OBLIO BO3MOXKHO IMPOBECTH M3MEpPEHHs, HEOOXOIMMO, YTOOBI B KaxKI0il CTpOKe
OBLIO YeTHOE YHCJIO JIeMEHTOB (MHAadYe KOJMYECTBO MOHET Ha 4amax OyJeT PasjindHbIM).
Jnst sToro BbruepkHeM u3 Tabsuipl, Hanpumep, 0 u 7 croabip (kak BugHO, 0 croaben He
MeHsIeT YeTHOCTh, W 3a71a9a MOYKET OBITh PereHa u st 13 MoHer).

B mepBom B3BemuBaHWU BO3bMeM 8 MOHET ¢ 1 B MepBOM pa3psjie W MOJOXKUM HX Ha
qamy BecoB 110 4. Ha 2 B3gemmuBanuu yoepeM 3 MoueTsl (y KOTOpbIX () BO BTOPOM paspsijie),
HEePEJIOKUM 3 MOHETHI Ha IIPOTHBOIIOJIOKHYIO 9Yallly BECOB W 3aIOJHUM OCTABIIHECS MECTa
TeMH MOHEeTaMH’, Y KOTOPHIX 1 BO BTOPOM pa3psijie BO3HUKAET BIepBble. [101b3ysICh TeMu ke
coo0OpazKeHUsIMHU, TTPOBEJIEM BTOPOE B3BEITHBAHMUE.

Pesynbrarsl B3BemuBanuii 6y/1eM 3allUCHIBATDH CJIEIYIONIIM 00pa30M: €CJIU Yalld yPaBHO-
BEIlIeHbI, TO 3alUCHIBAEM B Pa3psijl, COOTBETCTBYIOMMI n3Mepenuto, 0. Ecin onaa gamma BecoB
IIEPEBECHUIIA BIEPBBIE HJIU B TY K€ CTOPOHY, KaK U B IIPEbILYIEM B3BeITUBAHUK (KOI/A Yaliu
He ObLIN yPABHOBEIeHbI ), TO 3aicbiBaeM 1. Ecin ke Bechl epeBecuin B IPOTHBOMOIOKHY O
IpeIblIyIeMy HeypPaBHOBEIIEHHOMY B3BEITUBAHWIO CTOPOHY, TO 3amuiiem 2. B pesynbrare
moJIyduM KoJI (basbIuBoOii MOHETHI (JeHCTBUTENbHO, ecin (haTbIInBasg MOHETA HE yYacTBO-
BaJla BO B3BEIIMBAHHH, TO BEChl yPaBHOBEIIEHDI, €CJIU ObLIa Ha OAHON W TOi ke dJalie —
MOJIYYUM €UHUIBI, & eCJIM HA PA3HBIX — JBOHKH). B 00IeM ciiydae KOJIUIECTBO B3BEIINBA-
auit 6yger pasao [logs(2 X N + 1)], me. gt N > 9 aro pemrenne Gosee 3bdeKTUBHO, deM
UHTYUTHBHOE.

B obGmiem cirydae, B pellleHHH 3a/1a4, T/Ie MOKHO ONPEJICTUTh HeKHUil TPU3HAK JJIs I'PYII-
bl J€MEHTOB WM JIJI HECKOJIbKUX T'PYIII, MBI JIOJXKHBl CTPEMHTHCS Pa3OUThH JIEMEHTDHI
Ha KaK MOXKHO GoJIee TIOX0KUE TI0 KOJUYECTBY TPYIIIbL (ITO HEOOXOMAUMO JIJIsT MUHUMA3AIHUN
KOJTMYECTBA H3MepeHHii B Xy/aieM ciaydae). KaxK oMy a/eMenTy cieyer CTaBuTh B COOTBET-
cTBUE KO/ (GDUKCUPOBAHHON JJIMHBI M HAXOJAUTH METOJ OTOOPAKEHUs Pe3yIbTaTOB N3MEDPEHU T
B COOTBETCTBYIOIIUNA KOJI.
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