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1 Ilouck B HEeYIIOPAJOY€HHbIX MaCCHUBaX

CaMbIM HPOCTBHIM BapUAHTOM IOMCKA MOXKHO CUYHTATDH IOUCK JEMEHTa B OJHOMEPHOM
HeynopsigoueHHoM MaccuBe. ChopMmyIupyeM 3a7ady CAEAYIONNIM 00pPa3oM: JIaH OJIHOMEp-
HbI{l HEYIOP/J0YeHHbII MACCUB, COCTOLAIIMN W3 1EJIbIX YUCEe, U HeODXOJUMO IIPOBEPUTD,
COJIEPZKUTCS JIU JIAHHOE TUCJIO B 9TOM MaCCHBE.

[TycTh MaccuB Ha3bIBaETCH & U COCTOUT M3 N 3JIEMEHTOB, a UCKOMOe 4ncio pasno k. Toraa
KOJT, OCYTIECTBJLIONIAN TOUCK, MOYKHO 3allUCATh TaK:

j o= -1;
for 1 := 0 to n-1 do
if (ali]l = k) then j := 1i;

B ciay4dae ecan unceso k HE pasy He BCTpedasaoch B Maccuse, j Oymer papHo —1. Ilpuse-
JIeHHad Bbline (PYHKIU Oy/JIeT UCKATh I0C/Ie/iHee BXOXKeHue duciaa k B Maccuse a. Ecom zam
HEOOXOIMMO UCKATh IePBOe BXOXKIEHUE, TO I0CJe IPUCBAUBAHUS J := { CJeJyeT J00aBUTH
ornepatop break; (B 9TOM cyyae UCKOMBIH HHJEKC OyJIeT XPAHUTHCS B TIEPEMEHHOM 1).

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

Ha sTom nipuMepe MOXKHO paccMOTpPeTh «OapbhepHBI» MeTOI, KOTOPbBIi MOKeT OBITH MO-
JIe3eH B O9eHb MHOIUX 3aJa4dax. s ncmoan30BaHnst 6apbepHOro MeTo/1a Halll MacCHB JT0JI-
JKeH MMETh OJIUH JOMOJHUTEIbHBINA 971eMeHT (T.€. ero JITMHA JIOJKHA ObITh He MeHbIIe, JeM
n + 1 snement). OTMETHM, UTO TAKUM CIHOCOOOM MOYKHO MCKATH TOJIBKO MEPBOE BXOMKJIEHUE
dJIeMeHTa:

aln+1] := k;
for i := 0 to n-1 do
if (al[i] = n) then j := i;

Ecyin snement k BcTpedaeTcs B MaccuBe, TO €0 MHJEKC OyIeT HAXOJIUThCA B IIepeMeHHOM
1, €CJIM 2Ke TaKOil 3J1eMeHT B MaCCHBe He BCTpedaeTcs, To ¢ OymeT paBHO n + 1.



Paccmotpum oTe1bHO 38/1a9y MOMCKA MUHUMYMAa U MaKCHMyMa B MaccuBe. Tak ke Kak
U TIPU MOWCKe BXOXKJEHWS JTeMeHTa, OyIeM HCKaTh He caMO 3HaYeHWs MUHUMYMAa W MaK-
CHMyMa, a MHJEKC MEHAMAJIBHOTO (MAKCHMAJIBHOTO) 3JIEMEHTA. DTO W30ABAT HAC OT MHOTUX
npoOJIeM W TO3BOJUT COBEPIIATH MEHbIee KOJUYECTBO OIMUOOK MPU MPOTPAMMUPOBAHUN.
[Tonck MUHHMAJIBLHOTO 3JIEMEHTa B MACCHBE & OYAET BBIIJISIETD CAEAYIONUM 00pa30M:

imin := 0;
for 1 := 0 to n-1 do
if (a[i] < alimin]) then imin := i;

Nupekc MUHIMAIBHOTO 3JieMeHTa Oy/IeT XPAaHUTLCHd B MEPEMEHHOH (min, a caM MHHU-
MyM paBeH a[imin]. MUHUMYM 1 MaKCHMyM CJiejlyeT 00si3aTesIbHO HCKATh MO WHJEKCY, a He
no 3Hadenuio. Hampumep, eciim Mbl O6yjieM HBITAThCd XPAHUTH HEIOCPEICTBEHHO 3HAYEHUE
MHUHEMYyMa HJId MaKCHMyMa, TO MOKEM JIEFKO OIIMOUTHCS ¢ HAYaJIbHON HHUIHAJIH3AIUEH.
Hanpuwmep, Jijiss MaccuBa BelIeCTBEHHBIX YUCE OLPE/IeJUTh 3HAY€HUS, KOTOPbIMHU U3HAYA/Ib-
HO CJlelyeT WHUIUAJIU3UPOBATh MUHIMYM U MAaKCUMYM.

Tenepb paccMOTpuM 3aja4y HOMCKA MUHUMyMa ¥ MaKCHMyMa OJHOBpeMeHHO. MOoKHO
peaan30BaTh TAKOW MOUCK aHAJOTHYHO:

imin 0;

imax 0;

for 1 :=1 to n-1 do begin
if (al[i] < alimin]) then imin :=
if (al[i] > alimax]) then imax :=

end;

Takasa peamuzanuga Tpedyer 2 X N — 2 cpasuenusd. Ho 31y 3a1a4y MOXKHO peNIUTb H
3a MeHblliee KOJMYeCTBO cpaBHeHuil. Pa3obbeMm Bce 3jeMeHTHI Ha Tapbl, U OyJeM HUCKATh
B KaykJ0# mape MUHUMYM u MakcuMyM (N/2 cpaBHeHwWit), 3aTeM MHHHMYM OyJIeM HCKATH
TOJBKO CPeJIi MUHAUMAJIBHBIX 3JIEMEHTOB Tap, & MaKCUMYM — CPeJii MaKCUMaTbHbIX. O01iee
KOJIMYEeCTBO cpaBHeHuii Oyner okoo 3 X N/2 (upobieMa BO3HUKAET, KOIJA KOJTHIECTBO JJIe-
MEHTOB HEYeTHOEe — OJIMH U3 3JEeMEHTOB ocTaercsd 0e3 mapbl). TOYHO 5TO MOXKHO 3alHCaTh
Kak [3 X N/2] — 2, rme | | — okpyrienue 10 GOJIBIIErO Meaoro.

PaccmoTpuM ertie oinH crmocob nmoncka Makcumyma. 1locste pazduenns smeMeHTOB HA APHI
Oy/ieM TPOIOIKATh 9TOT MPOIECC, AHAJOTHIHO TYPHUPY «Ha BbLIET». T.e. 3aHOBO pa3oObeM
MaKCUMaJIbHbIE 3JeMEHTHI U3 Map Ha Mapbl U CHOBA HaiijeM MakcumMyM u T.71. [l momcka
MaKCHMAJbLHOTO 3jieMeHTa Oyjer mo-npexkneMmy tTpeboBarb N — 1 onepaius cpaBHEHUs, HO
caM MaKCHMAaJILHBIH 3j7eMeHT Oy/erT ydacTBOBaTh TOJBKO B log N cpaBuenusix. 1 ogno u3
9TUX CPaBHEHWI 00g43aTeJbHO OYJeT cO BTOPBHIM IO BEJIWINHE JIeMeHTOM. TakuM oOpazoM,
JJIs TIOMCKA BTOPOTO 10 BeJINYnHe 3JieMeHTa Oyer Tpeboarbes [log N — 1 cpaBHenune (mpu
VCJIOBUH, UTO BCE CPABHEHUS I MAKCUMAJIBHOTO 3JIEMEHTA [TPOBEICHBI ).

OOBIYHO TaKMe MEeTOMbl MCIOJIB3YIOTCS B OCODBIX CJIyUYasdX, KOTJA ITO HEIMOCPeICTBEHHO
Tpebyercs B perntenun 3aja4qu. g obirero ciydas moaxoasar 6ojiee mMpocThie MeTO/IbI, T/
KOJINYECTBO CPABHEHUI HE UrpaeT TAKOW BarKHOW POJIN.

OJHAKO 7 3TOT MeTOJ, MOYKeT OBITh MOJIe3eH MIPU TOUCKE «MOPIIKOBBIX CTATUCTUKY MAac-
cuBa. k-oif MOPSIKOBOM CTATUCTUKON MaccHBa HA3BIBAETCA k-bIif 1O CUETY 3JIEMEHT 3TOTO
MaccuBa (T.e. €CJIM MAcCUB OTCOPTUPOBATH O HEYOBIBAHUIO, TO k-asi MOPSIIKOBAsH CTATUCTU-
Ka — 9TO HJIEMEHT, CTOSIINA Ha k-Of MO3UIHH).



2 Tlouck NMOpaaKOBBIX CTATHUCTUK

Kak m3BecTHO, cymIecTBYIOT MeTOnbl coptupoBku MaccuBa 3a O(N log N). st nomcka
k-oit IOPsIKOBO CTATUCTUKU MOXKHO OTCOPTHPOBATH MacCUB U BbIBeCTH k-biit sjeMent. Ho
B 3TOM CJIy4ae Mbl COBEPIIIAEM MHOXKECTBO JIMITHUX JAeHICTBU, BEJb C TOMOIIHIO COPTUPOBKHA
MBI HaiiJleM BCe MOPSAIKOBBIE CTATUCTUKHU, & HE TOJBKO k-yIO.

[lpuBegenusiit nuke aaroputm padboraer 3a O(N). CymecTByer aJropuT™ MOUCKa i-Off
nopsiikoBoit craructuku 3a O(N) B XyalmeM ciydae, HO OH TSKeT B PEATHIANAN U UMEET
OOJIBIIIYIO KOHCTAHTY.

Cxema ajropuTMa uMeeT caeaymomuii Bua. [lycts £ — HOMep MCKOMOIT TOPSIIKOBOI CcTa-
TUCTHKH, [ (3TO MasieHbKast JATHHCKast L) U r — TeKylIIye JieBas u paBast IPaHUIbl 00J1acTH
MacCHBa @, B KOTOPOH MBI HIleM k-yi0 cTaTucTHKY. Ecim 1 == r, To 0bJIacTh MOUCKA Orpa-
HAYeHA OJHUM 3JEeMEHTOM, T.e. k-as MOpaIKOBas CTATUCTHKA paBHa al[r].

Ha kaziom mare 6yjem Bbiouparb uncsio 8 := (1 + r) div 2. Boobie roBopsi, Mbl MO-
JKeM BBIOMpATh IIPOM3BOJIHHOE YHCJIO M3 MHTEpBaa [, 7], HO TeHepanus caydaifHOro 4ucaa
3aHUMAET JIOCTATOYHO MHOTO BPEMEHH, MO3TOMY JIyUIIe UCIOIb30BaTh KaKoe- 1100 (pUuKcupo-
BAHHOE YUCJI0. PACIONOKIM 3JIEMEHThI MacCHBa MHTepBaJa [[,r| Tak, 4robbl cHAYA A MLTH
BCe 3JIeMeHTHI, MeHbIue a[s], a 3aTreM Bce ocTasbHble. [lepBhIil 3/1eMeHT BTOpOI TpyNIIbI
obosnaunMm 3a j. Torma ecam k < j, To OymeM NIPOIOIKATH MOUCK ¢ HEM3MEHHBIM 3HaUe-
HueM [ w7 = j (B JIeBOH 4acTH MaccuBa), WHave OyJeM OCYINeCTBAITH MOUCK pu | = i u
HEU3MEHEHHBIM 7 (B IIPaBOil 9acTH MACCHBA).

CHavaJsia 3amumieM MporeIypy, OCYIIECTBISIONIYO0 TaKOU TOUCK, a 3aTeM IIpUBeIeM IpH-
Mep U HeoOXOJUMBbIe TOSCHEHUS:

procedure search(var a : our_array; k, 1, r : integer);
var
s, m, 1, j, tmp : integer;
begin
i:=1;
j =1,
if (1 = r) then
search := alr]
else begin
s (1 + r) div 2;
m als];
while (i < j) do begin
while (al[il < m) do inc(i);
while (al[j]l > m) so sec (j);
if (i < j) then begin

tmp := alil;
ali] := aljl;
aljl := tmp;
inc(i);
dec(j);

end;

end;
if (k < j) then search(a, k, 1, j)



else search(a, k, i, r);
end;
end;

BoizbiBaTh mporeypy ciegyer tak: search(a, k, 0, n-1), rue a — maccun, k — HOMeD
CTATHCTUKU, KOTOPYIO HAJO MOJYYATh, & N — KOJUYIECTBO 3JIEMEHTOB B Maccupe. [lociie
BBIIIOJTHEHHS 3TOM (DYHKIINH MCKOMBIH 371eMeHT OyaeT HAXOIUTCS Ha CBOEM MeCTe, T.e. OTBEeT
Ha 33Ja9y OyIeT COepKAThCs B daeMenTe alk].

[IepecTaHOBKY 3JIEMEHTOB MBI OCYIIECTBJISIEM CJIEAYIOIMMM OOPA30M: HAXOIUM IEPBbIi
«HETPABAJBHBINY 3JIEMEHT CJIeBa, 3aTeM IepPBbIi HeNMPABUJIBHBIN 3JI€MEHT «CIpaBay, a B CJIy-
qae, eCan yKa3aTeaIn He COILINCH, OCYIIEeCTBIsAEM OOMEH 3TUX T9eeK MaCCHBA.

[Tpusenem npumep s Maccua {2,7,8,6,0,4,1,9,3,5} u k = 9:

1. {2,7,8,6,0,4,1,9,3,5},1=0,r =9,m =0
2. {0,7,8,6,2,4,1,9,3,5}, 1 =1,r = 9,m = 4
3. {0,3,1,4,2,6,8,9,7,5},0l=5r=9,m=9
4. {0,3,1,4,2,6,8,5,7,9},1=9,r =9,m =9

Ha nouck MakcmMaIbHOrO 9/IeMEeHTa HaM IoTpedoBaIoch 4 BhI30Ba (PyHKINH search.

Hokazaresberso cioxuoctu O(N) onupaercs Ha CyMMUPOBAHUE Psijid, B KOTOPOM i-biii
3/1eMeHT paBeH N / 2!, MeToabl JOKa3aTeIbCTBA CXOTHMOCTH PAA0B U3YYAKTCA B IITKOJIBHOM
WJIM YHUBEPCUTETCKOM KypCce MaTeMaTU4YeCKOTO aHAJJIN3a.

Kpome Toro, uro momck k-oii MOpsiIKOBOI CTATHCTHKH CTABUT k-bIii 3J1€MEHT Ha CBOE
MeCTO, CYIIECTBYET ellle OIHO e€ro MOJe3HOe IPUMeHeHHe. A UMeHHO, ¢ MOMOIIbIO MOuCKa k-
oi HOpH,ZLKOBOfI CTaTUCTUKHN MO?KHO BBIACJ/IUTD k HauMEHbIINX 4YuUCeJI MaCCuBa — OHHU 6yﬂ,yT
HaXOJUTCA B 3jeMeHTax ¢ unjgekcamu ot 0 10 k, HO He OYAYT YHOPSI0UYEHBI.

3 DbuHapHBIil NOUCK B yIIOPA/JI0YE€HHbIX MAaCCUBaX

ITox yuopsijoueHHbIM MACCUBOM Oy/ieM IOHUMATh MACCHUB, YIOPSI0YEHHbIH 110 HEeyObIBa-
uuio, r.e. a[l] < af2] < ... <alN].

Y Hac umeercd 3aJaHHAs CBOMMHU T'paHUIIAMU 00JacTh MMOnMcKa. MbI BhIOMpaeMm ee cepe-
JIMHY, W, €CJIH UCKOMBIH 3/IeMeHT MeHbIIe, YeM CPeIHUM, TO MOMCK OCYIIEeCTBJISACTCA B JIEBOM
JacTH, nHade — B mpaBoii. JleficTBUTE/IbHO, €C/IM HCKOMBIH 9JIeMEHT MeHbIIIe CPeIHero, TO 1
MEHbIIIE BCEX JIEMEHTOB, KOTOPbIE HAXO/IATCY lIpaBee CPEJHEro, a 3Ha4YUT, UX CPa3y MOZKHO
UCKJIIOYATH W3 PACCMOTPEHUs. AHATOTUYHO JJTs Cydasi, KOTJa UCKOMBIIl 37eMeHT 0OJibIie
CpeJIHero.

Kox, ocymiecTsiasioniuit OMHAPHBIH TOUCK B YIOPI0YCHHOM MACCHBE BBIIVISIUT TaK:

while (1<r) do begin
m := (l+r) div 2;
if (alm]l<k) then 1 := m+1
else r :=m;
end;
if (alr] = k) then write(r)
else write("-1");



[Tepe1 BBITIOJIHEHEEM 3TOTO KO/ CJEJAYeT NMPUCBOUTH NepeMeHHbIM [ u r 3uadenus 0 u
n — 1 coorBeTcTBeHHO. B citydae ecim v/1eMeHT He HaiigeMm, 9Ta IpPOrpaMMa BBIBOIHT — 1.

Cnoxuoctsb anroputma dunapuoro noucka coctapisger O(log N), rme N — KOTHIECTBO
9JI€MEHTOB B MAaCCHBE.

4 bwunaapHbIi MOUCK IJIT MOHOTOHHBIX (DYHKITIIA

DwrapHbIit TOMCK MOYXKET UCIOIb30BAThCS He TOJBKO MJI MOWCKA 9JI€MEHTOB B MaCCHBE,
HO ¥ JiJIsl HOMCKA KOPHeil ypaBHEHHIl U 3HAYeHUH MOHOTOHHBIX (BO3DACTAIONIUX MU yObIBa-
formux ) dynknuit. HamomumMm, aro GyHKIu Ha3biBaeTCst Bo3pacraromieii, eciaun Vi, Ty : 11 >
xo = f(x1) > f(xg) (amst MOOBIX 1 W Tg, €CIU Ty > To, TO f(x1) Takxe Gombire f(x3)).

JleficTBUTEIBHO, TAK 2Ke KaK U B MACCHBE, Mbl MOZKEM UCKIIOYUTH U3 PACCMOTPEHUS TTOJI0-
BUHY TeKyIeil 00JIacTH, ecJIi HaM 3aBeIOMO U3BECTHO, YTO TaM He CYIIecTBYeT pelleHus. B
cJIydae ke, ecyim (PyHKIMsl He MOHOTOHHA, TO BOCIIOJIL30BATHCA OMHAPHBIM [TOMCKOM HEJIb34,
T.K. OH MOZKET BblJaBaTb HeraBI/IﬂbeIﬁ OTBeT, ﬂI/I6O HaXOIUTh HE BCE OTBCTHI.

st mpuMepa pacCMOTPHM 3a/1a4y TTOMCKa KyOndeckoro kopugd. Kybudeckum KopHeM u3
gncsa  (0603HavaeTcs /T) Ha3bIBAaeTCd TaKoe YHC/IO ¥, YTo y° = .

Cdopmynupyem 3aj1ady Tak: Jjis JAHHOTO BEINECTBEHHOTO unciaa x (x > 1) Haiitn Ky6u-
YeCKUil KOPEeHb ¢ TOYHOCTHIO He MeHee 5 3HAKOB IOCIe TOYKH.

@yukius npu r > 1, orpannyena CBepxXy 4HUCJAOM T, a CHuU3y — ejunurei. Takum o0-
pa3oM, 3a HUKHIOIO TPAHUILy Mbl BhiOHpaem 1, 3a BepxHIOIO — camo ducao x. Ilocsie 3Toro
JleJ UM TeKYITUi OTPEe30K MOIMOJaM, BO3BOAUM CepelnHy B KyO W ecan KyO OoJibllie T, TO
3aMeHseM BepPXHIOI I'paHb, WHAYe — HUKHIO.

Koz 6ymeT BHIMVISAETD CIEIYIONIM 00Pa30M:

r := X;

1 :=1;

while (abs(l-r)>eps) do begin
m := (1+r) div 2;
if (m*m*m<x) then 1 :=m
else r := m;

5 bwunHapHBblii IOUCK 110 OTBETY

Bo mbormx 3ajadax B KadecTBe OTBETa HEOOXOMMO BbIBECTH Kakoe-jinbo uncso. Ilpu
9TOM JIOCTATOYHO JIETKO CKa3aTh, OOJIbBIIE JIU 9TO YHUCJI0, 9eM HYKHO, AN MEHbIIEe, HECMOTPS
Ha TO, YTO BBIUMCJIEHWE CAMOTO OTBETAa MOYKeT OBITh JOBOJLHO TPYIOEMKOi omepaimeii. B
TaKOM CJydae Mbl MOKEeM BBIOpATh YHCJIO 3aBEJIOMO MEHBIIEe OTBETa H YHUCJIO 3aBEIOMO
DoJIbIIIee OTBETA, a IPABUIbHOE pellleHne UCKATh OMHAPHBIM IIOMCKOM.

JIst mpuMepa pacCMOTPHUM peIieHne 33,129 HeCKOJIbKAX HMPOIIEIIIX OJIUMITHAL.

Ouenb Jerkad 3aa4a

MockoBckast osmmmiuaia 1o nadopmaTuke 2006-2007

Ceromus yTpoM 2KIOpH PEIInIO J100aBUThH B BAPUAHT OJUMIIHAJIbI ele oany, Odens Jler-
Kyio 3ajady. OTBeTcTBeHHBINH ceKpeTaphb OprkoMuTeTa HaledaTas ee YCJIOBHE B OJIHOM K-
3eMILISPE, W Telepb €My HyzKHO J0 Hadajia OJIMMIIAaJbl yCleTh ciaenarb emie N konuit. B



ero paClnopdKeHUn UMEIOTCAd ABa KCEPOKCa, OJUH U3 KOTOPBIX KOIMUPYET JIMCT 3a CEKYHI, a
apyroit — 3a y. (Paspemiaercss HCIONB30BATh KAK OJUH KCEPOKC, TaK U 00a OJHOBPEMEHHO.
MozKHO KOTIHPOBATH HE TOJBKO ¢ OPUTHHAJA, HO U ¢ KOIMHU.) IToMOruTe eMy BBISICHUTD, KAKOe
MUHEMAJIbBHOE BPeMS JIT 9TOr0 MOTpedyeTcs.

Dopmam 8Tro0HBLT OAHHBLE

Bo BxoiHoM daiisie 3anucanbl TPU HATYPAJIbHBIX Yucaa N, T 1 y, pa3jiejeHHbie mpodeoM
(1< N<2x10%1<xz,y<10).

Dopmam 8bLrO0HBLL AAHHBLE

BI)IBe,JI/ITe OJHO 9YUCJIO — MHHHMaJIbHOE BpeMd B CEKYHOaX, HeO6XO,ILI/IMO€ JJI TIOJIydeHn A

N xomwmii.
ITpumepwvt
Bxoanbie nanubie | Boixoaguple maHHBIE
411 3
512 4

CyrecTByeT KOHCTPYKTUBHOE pellieHne 3Toi 3aga4u (Hhopmysia), KOTOPYI MOXKHO BbIBe-
CTHU W, TIPH JKeJaHUU, TOKa3aTh. OJHAKO OYEHb JIETKO PeaJN30BaTh PellleHne 3TOW 3a/1a9u ¢
MOMOIIbIO0 OMHAPHOTO TOUCKA.

[TepByto cTpanuIly Mbl KOHUpPYeM 3a min(x, y) CeKyH I 1, 3aTeM, PACCMATPUBAEM PEIECHUE
yxke g N — 1 crpanuiib.

[TycTs [ - MunuMaJibHOE BpeMs, 1 - MakcuMasibHoe. MunnMym HaM HEOOXOIUMO MOTPATHTD
0 cexkyna, MakcumyMm, Hanmpumep (N — 1) X @ ceKyH[ (CTPAHUIIBI JIETAIOTCSI MTOJHOCTHIO HA
oiHOM Kcepokce). CunTtaeM cpejiHee 3HAYEHHE U CMOTPUM, CKOJIBKO MOJIHBIX CTPAHUIL MOYKHO
Halleyararb 3a 9TO BPeMs, MCIOJIb3yd 00a Kcepokca. Kcjim KoJm4ecTBO CTpaHUIl MeHbIie
N — 1, TO Mbl MeHsSIEM HUZKHIOI T'PAHUILY, MHAYE — BEPXHIOIO.

var
n, x, y, i, j, 1, r, now : integer;
speed : double;
begin
read(n, i, j);
if (i < j) then begin
=1
=3
else begin
=7

=i

en

Q< M A M

end;

1 :=0;

r := (n-1)*y;

while (1 <> r) do begin
now := (l+r) div 2;
j := now div x + now div y;
if (j < n-1) then 1 := now+l
else r := now;

end;

write(r+x);

end.



ABTOOYyC

13 YkpamHckas oJuMInaa,

CuykebHBIIT aBTOOYC COBEPINAET OJMH peiic 10 YCTAHOBJIEHHOMY MapIlIpyTy H B CJIyYae
HAJIMIUs CBOOOTHBIX MECT MOAOMPAET PAbOUNX, KOTOPHIE OKUIAIOT Ha OCTAHOBKAX, I OTBO3UT
uX Ha 3aBoJ. ABTOOYC TaKzKe MOKET YKJIaTh Ha OCTAHOBKE pabOUYNX, KOTOPHIE ellle He TPHUIILIN.
N3BecTHO BpeMs MpUX0/a KazKI0ro pabodero Ha CBOI0 OCTAHOBKY W BPeMsI TIPOe3/1a aBTodyca
OT KaKJIOf OCTAHOBKH JI0 Cjeayioriei. ABToOYC NPUXOIUT Ha MEPBYIO OCTAHOBKY B HYJIEBOI
MOMeHT BpemeHH. [Ipogo/KuTeIbHOCTD MOCa K PAbOYNX B aBTOOYC CUMTACTCS HYJIEBOIL.

Bamanme: Hamucarh mporpamMmy, KOTOpast OMpeIeuT MEHUMATILHOE BPEMs, 38 KOTOPOe
aBTO0YC MPUBE3ET MAKCHMAJIHLHO BO3MOYKHOE KOJUYIECTBO PabOINX.

Dopmam 8Tr00HBLT 0AHHBLE

Bxoanoit TekcroBbiii (hbailysi B IepBOil CTPOKE COAEPKHUT KOJHUIECTBO OCTAaHOBOK N U KO-
JINYeCTBO MecT B aBrodyce M. Kaxknad i-s1 cTpouka U3 mocaeayiomux N cTpodek COAepKHUT
1eJI0€ YUCJI0 — BpeMsl JBHKEHUsI OT OCTAHOBKHU i K ocTaHoBKe i + 1 (N 4 1-g ocraHoBKa —
3aBOJ1), KOJAMYIeCTBO pabounx K, KOTOpBIe IIPHIYT HA i-F0 OCTAHOBKY, U BPEMsI IIPUXO0/A KazK-
JI0ro pabodero Ha 3Ty OCTAHOBKY B mopsiike nmpuxofa (1 < M < 2000,1 < N, K < 200000).

Dopmam 8blrO0HBLL JGHHBLE

EauncrBennas cTpoKa BBIXOJIHOTO TEKCTOBOTO (hailia JOMKEH COIePKATh MUHHMAILHOE
BpeMsi, HEOOXOTUMOE [IJIsi TePEBO3KU MaKCUMAJIBHOTO KOJUIECTBA PADOINX.
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CHauaJia onpee M, 9TO TaKoe MaKCHMAJIHHO BO3ZMOXKHOE KOJIHIecTBO pabounx. Ecan
o01iee KoJim4uecTBO pabovnx 00JIbIe BMECTUMOCTH aBTOOYycCa, TO 3TO — 00'beM aBTobyca, ec/iu
7Ke pabovIrX MeHbBIIe YeM BMECTHUMOCTD aBTOOYCa — TO 3TO KOJMYECTBO BCeX pabodnX (B 3TOM
cJydae BMECTHMOCTH aBTOOyCa YMECTHO MPHCBOUTH 3HAUEHWE, PABHOE KOJMUYECTBY JIHOJIEN ).

Korga Mbl cauThIBaeM JaHHbIE, CJAEAYET OIPEACTHTD BPeMs MPUXO/IA TMOCIETHETO Ye/10-
BeKa (T.e. TO BPeMsi, KOTJa yzKe BCe JIIOIN OYIyT HA OCTAHOBKAX) — 3TO OY/IeT MAKCHMyM B
bunapuoM roucke. Munumym Oyjier pasen Hy/110. Ecjin aBToOycC J0JI2KeH 3a/1ePKaThCs Hepe/]
OCTAHOBKO, TO OH JIOJIZKEH CJIeJIaTh 9TO Mepe/ IePBOil OCTAHOBKOM (1eficTBUTEIBHO, €C/TH OH
O/TbeJIeT K MEePBOil OCTaHOBKe, 3abepeT JIoell, a ToToM Oy/IeT »K/1aTh Y BTOPOil OCTAHOBKH,
TO B 9TO BpeMs Ha IEePBYIO MOT'YT HPUITH €Ille JIIOJIU, & eCJIU KIATh [epei IMepBoil, TO JI0In
CO BTOPOI HUKY/A He JIeHYTCsT). MUHUMYM ¥ MAKCHMYM y Hac ecTbh. Temepb GepeM 3aj1epik-
Ky, paBuyIO = = (min + maz)/2. C MOMOMIILIO TPOIEIYPbI, KOTOpast OyIeT OMucaHa HUXKe,
BbIYIUC/IdE€M, CKOJIBKO J'IIO,ZLGIU/I ycneeT NpuATH A0 MOMEHTa X Ha IIEPBYIO OCTAHOBKY, AJId BTO-
poii ocTaHOBKH Oy/eT 3aep:KKa, paBHas x + a[l], rae a[l] — Bpems cienoBanus OT mMepBOR
OCTAHOBKH JI0 BTODOii, Jis TpeTheil 3ajepxka — ¢ + a[l] + a[2] u T.x. Ecin komamdecrso
CEeBIIUX B aBTODOYC Ha BCEX OCTAHOBKAX OOJIbINE JIUOO pABHO BMECTHMOCTH aBTOOyCa, TO HAJI0
3aMeHUTD & Ha (min + x)/2, ecau ocTaanch Mecta B aBTobyce 1o © = (x + max)/2. Yenosue
BBIXO/a Oy/IeT TaKOoe: ecjii P HEKOTOPOH 3a1epKKe & aBTOOYC 3aIOJHEH, & MPU 3a1ePKKe
(x — 1) aBTobyc He MOJIOH, TO OTBET L.

Teneps BTOpOil OMHApHBIH Hmouck. ToT camblif, KOTOpBIH OIpeIeseT, CKOJIbKO JIioeit
yCIleeT MPUITH HA ONPEIETCHHYIO OCTAHOBKY 0 ONPEIeJeHHOI0 MOMEHTA. 371eCh MaKCHMY-
MOM JIUXOTOMHUH OYIeT KOJTHIECTBO JIO/Iei Ha OCTAHOBKE, a MUHUMYMOM — HOJIb. Boibupaem




CpeJIHEr0 YeJIOBeKa — eCJIM €r0 BpeMs IPUXO/a MeHbIIe, YeM 3aepKKa, 10 ¢ = (r+mazx)/2,
ecJIM OH He ycIeeT mMpuATH, TO © = (min + x)/2. 31ech yea0BHE BBIXOIA TAKOE: eCTH YesI0-
BEK YCIEBACT NPUIATH Ha OCTAHOBKY, a CICAYIOMMI 34 HUM HET — TO OTBETOM OYIET HOMEp
desoBeka. OTIEIBHO HYKHO 0OpabaThIBATh CJIyudail, ecim Ha aBTOOYC CSIYyT BCE JIOIH C
OCTaHOBKMH.

6 Ilouck mo rpynmnoBoMy IIPU3HAKY

B nporioft yacTu jieKiuu Mbl paccCMaTPUBAJIN 381491, B KOTOPBIX JIJId JIAHHOTO MOYKHO
MOJIyYUTHh OTBET «DOJIbIIey» WM «MeHbIe». Tenepb paccMOTPUM 3aJa49H, B KOTOPBHIX JIJIs
HEKOTOPOT'0 TOJIMHOYKECTBA BCEX IJIEMEHTOB MOXKHO IOJYUUTH OTBET, HAIIpUMeD, Ha BOIIPOC
«COJIEPXKHUTCS JIE UCKOMBI 9JIeMEHT B JAHHOM IOJIMHOXKECTBE? ».

I mpuMepa paccMOTPHUM 3319y MTONCKA OJTHOTO PAJAMOAKTUBHOTO TMTapUKa CPeIu 8 TIa-
pukoB. IIpu 3TOM MBI MOXKEM HU3MEPHUTH PAAMOAKTHBHOCTH HEKOTODOM TI'PYIIIbI MTAPUKOB U
OTPeJIeJINTh, COJAEPXKUTCS JN PAANOAKTUBHBIH mapukK B 310l rpynme. Heobxoqnumo MuHUME-
3UPOBATH KOJUYECTBO U3MEPEHUN JIjId XY/IIIero cjaydas.

[TpencTaBuM HOMepa MAPUKOB B BHJE IBOUTHBIX UNCET:
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MBI MOZKeM HANTH paJHOAKTUBHBIN IAPUK 3a TPU U3MepeHusi. [Ipu 5TOM B IIepBOM H3Me-
peHun OYIyT YIACTBOBATH MIAPUKH, COJIepzKaliue 1 B IePBOM pas3psijie, BO BTOPOM — HIAPUKH
¢ 1 Bo BropoMm paspsijie u T.1. Pe3ysibrarsl uzMepenuii Oy1eM 3alucbiBaTh TaK: €CJIH B IPYIIIIe
COJEPIKUTCH PAJAMOAKTUBHBIN IAPUK, TO 3alUIIeM 1, B COOTBETCTBYIOIIUA HOMEPY U3MeEpe-
HUsI Pa3psijl, B IPOTUBHOM cJiydae 3amuiieM (.

[TostydeHHOE JBOMYHOE YUCJIO GYIET OJHO3HAYHO OMPEIEIATH HOMEP DPaJHOAKTHBHOTO
MIAPHKA.

B obuiem ciyuae jyist noucka 1 mapuka cpeju N mapukos neobxoaumo [log,(N)| uzme-
peHwuii.

[Toxozkee perlieHne nMeeT CJeyIoOmas 3anada: cpean 9 MoHeT HeoOXOAMMO HANTH OJi-
HY (DasbIIMBY0, HOJIb3YSCH JAINIEYHBIME BECAMH, €CJIH M3BECTHO, 4TO (haJIbIInBasg MOHETA
BecuT OOJIbIE HACTOSIIEH. 371ech IS KayKJIO0TO B3BEIIMBAHUS BO3MOXKHO TPH PE3YJIBTATA:
IePEBECUIIA JIeBas YallKa, TePeBeCUIa TPaBasi U BEChl YPABHOBEIIIEHBI.

3akoaupyeM HOMEPA MOHET B TPOUYHON CUCTEME CUUC/ICHUS:
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3ajady MOYKHO DeIuTh 3a JBa B3BeNTUBAaHUS, TPU 3TOM 1 OymeT o3HAYaTh, YTO MOHETY
HY?KHO TOJIOKUTH Ha JIEBYIO Yallly BecoB, 2 — Ha mpaByio damry, a 0 — 4TO MOHeTa He
Y4dacTByeT BO B3BCIIUBAaHUU.

Banurrem pe3y/bTaThl KazkI0ro B3BEIIUBAHUS B COOTBETCTBYIONMI paspsy (1 — mepe-
BeCHJIa Jiepasi varma, 2 — mpaBasi, 0 — Bechl ypaBHOBenieHbl). [loydeHHbIil pe3yabTarT o/
HO3HAYHO OIpejleniseT HOMep (alabluBOil MOHeThl. B o0Imiem cirydae 1j1d TOHCKA OTBETa
Heobxomumo [logs(IN)]| B3BemuBanmii.

Ternepnb paccmorpum 3aja4y noucka (pasibIinBOil MOHETHI cpejin 12 ¢ OMOIIbIO Yalied-
HBIX BECOB, IIpX YCJIOBHUH, YTO HEU3BECTHO, TAXKeJiee JIn CbaJIb]l[I/IBaH MOHETa UJIN Jierde.



[TepBoe JIOrMYHOE YCJIOBHE, KOTOPOE MbI OTYCKAJN B HPEABIIYIIUX 331a9aX, COCTOMT B
TOM, 9TO KOJHYECTBO MOHET HA PA3JIHIHBIX YAIAX BECOB JOJZKHO OBITH OJUHAKOBBIM.

VHTYHTHBHOE DEIIeHHe COCTOUT B TOM, 4TOOBI pa3IeTuTh MOHETH Ha 4 4acTn — 2 9acTw
OTJIOXKHUTD U MOJOKUTH MO OTHON YaCTH Ha KAXK/IYIO U3 Il BECOB, €CJTH BECHI Y PABHOBEIIEHB,
TO q)aﬂbH_H/IBaH MOHETa HaXOAUTCA B OTJIOZKEHHON JaCTH, UHa4Ye — CpeJdn MOHET, IIOJIO?KeHHbIX
Ha Jamm. BygeM 1pojo/KaTh JaHHBI TPONECE JJId 9acTu, coaepkanieii GhaabnmBy o MOHe-
Ty, 0 oyauM oteHky [log,(N)| (dbakTuaecku, 3aada cBetach K 3a7a9e O PaIHOaKTHBHOM
mapuke). IIpi 9TOM MBI HHKAK He YUUTHIBAECM DE3YIBTATH MPEIbIIYIINX B3BEITHBAHUIN, KO-
TOpbIE TAKXKe MOTYT HECTH TIOJE3HYI0 HHDOPMAIIHLIO.

Bregem ciaeayonyo cucremy Koauposanus: () O3HAYAET, 9TO MOHETA HE YJIaCTBYeT BO
B3Be€IIIUBaHUU, 1 —uro yY4dacTByeT (HpI/I 9TOM, €CJIM OHa YK€ YIaCTBOBaJla BO B3BEHINBAHUAX,
TO MOHETa OCTAeTCd Ha TOMH Ke dalie), 2 — YTO MOHeTa YYaCTBYeT BO B3BEIIHBAHHU (IIPH
9TOM OHA O0S3aTEJLHO YUACTBOBAJIA B OJHOM U3 HPEIBIIVIINX B3BEIIUBAHUI U B TEKYIIEM
B3BENMBAHUH JIEXKUT HA MPOTHBOIOJIOKHO( darie Beco). 3 9T0ro ycaoBust Caeayer, 4ro
HH B KaKOM KOJ/€ 2 HE MOMKET IpealnecrsoBaTb 1. SaHI/IH_[eM BC€ BapUaHTbI, BbIIIMCbIBaAd, IJIA
y/100CTBa, KOJbI B CTOJIOWK:
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Yr00bI OBLIO BO3MOXKHO TPOBECTH U3MEDPEHHHA, HEOOXOJIMMO, YTOObI B KaxKI0i CTPOKE
OBLIO YETHOE YHCJIO JIEMEHTOB (MHadYe KOJMYECTBO MOHET Ha dammax OyJeT PasindHbIM).
st 9T0r0 BBHIYEpKHEM U3 Tabsuipl, Hanpumep, 0 u 7 croabipl (Kak BujgHO, 0 croaben He
MeHsIeT YeTHOCTD, U 337148 MOYKET OBITh PellleHa U st 13 MOHeT).

B unepsom B3BemmBanuum Bo3bMeM 8 MoHeT ¢ 1 B HE€PBOM pa3psjie M HOJOKUM UX HA
qamu BecoB 110 4. Ha 2 B3BemmuBanun y6epem 3 MoreTsl (y KoTopbix 0 BO BTOPOM paspsijie),
HepesiozKUM 3 MOHETHI Ha TPOTHUBOIOIOXKHYIO Yallly BECOB U 3AIOJHUM OCTABITHECS MECTa
TeMU MOHETaMH, Y KOTOPBLIX 1 BO BTOpOM pasps/jie BO3HUKaeT Buepsble. [lob3ysach Temu xKe
coobpazkeHUusIMH, IPOBEJIEM BTOPOE B3BEIIHBAHHE.

Pesynbrarsl B3BemuBanuii OyaeM 3alUCHIBATH CIeAYIONIIM 00pa30M: €CJIU YAl yPaBHO-
BEIIEeHbI, TO 3AIIMCHIBAEM B pa3psijl, COOTBETCTBYIONUA uamepennio, 0. Ecian onna varra Becos
IIepeBEeCHIa BIIEPBhIE HIIN B TY 7K€ CTOPOHY, KAK U B IIPEBILYIIEM B3BeITHBAHIN (KO Jalii
He ObLIN yPABHOBEIIEHBI ), TO 3aichiBaeM 1. Eciiu JKe BeChl epeBecuin B IPOTUBOIOIOKHY IO
HPEIBIIYIEMY HeypaBHOBEIIEHHOMY B3BEIIMBAHUIO CTOPOHY, TO 3amuireMm 2. B pesyiabrare
oJIyunM KOJI, (baJbIIUBOi MOHETHI (JeHCTBUTENBHO, ecu (haTbIINBasg MOHETA HE YYACTBO-
BaJla BO B3BEIIMBAHWHM, TO BECHl yPAaBHOBEIIEHbI, €C/u ObLIa Ha OJAHON W TOH ke yvalle —
MOJIyYUM €/IMHUIIBI, & eCJIM Ha Pa3HbIX — ABOHKH). B 0bieM ciaydae KOINIeCTBO B3BEITHBA-
Huit 6yaer paBuo [logz(2 X N + 1)], re. gnsg N > 9 aro pemernne Gosee 3¢bdeKTUBHO, YeM
UHTYHTUBHOE.

B obmem ciydae, B pellleHHH 3a1a4, T MOKHO ONPEIEJIUTh HeKHUil MPU3HAK s TPYII-
bl 3JIEMEHTOB WX JIjI HECKOJbKUX I'PYII, Mbl JIOJIZKHBl CTPEMUTHCH Pa30UTh 3JIEMEHTbI
Ha KaK MOXKHO 60Jiee TOX0KHe [0 KOJHYeCTBY TPYIIbL (3T0 HEOOXOMUMO /IS MAHEMHU3AIHN
KOJHYECTBA H3MepeHHii B Xy/rmeM ciaydae). Kax oMy 3JeMeHTy CIeyeT CTaBUTh B COOTBET-
cTBHUE KOJ (PUKCHPOBAHHON JIJTMHBI U HAXOJIUTH METOJ OTOOPaKeHHs Pe3y/IbTaTOB H3MepeHuit
B COOTBETCTBYIOIINNA KOJI.
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