Jlekinga 3

AJaropuTMbl OMCKa

Bepcus P or 16.11.2009

3.1 Tlouck B Heynmops/109€HHBIX MaCCUBaX

CaMbIM HPOCTBHIM BapUAHTOM IOMCKA MOXKHO CUYHTATDH IOUCK JEMEHTa B OJHOMEPHOM
HeynopsgoueHHoM MaccuBe. ChopMmyIupyeM 3a7a4dy CAEAYIONNIM 00pa3oM: JIaH OJIHOMEp-
HbI{l HEYIOPS/0YeHHbII MACCUB, COCTOAIIMI W3 IEJIbIX YUCEeI, U HEODXOJIUMO IITPOBEPUTD,
COJIEPKUTCS JIU JIAHHOE YUCJIO B 9TOM MaCCHBE.

[TycTh MaccuB Ha3bIBAETCS & U COCTOUT M3 N 3JIEMEHTOB, a UCKOMOe uncJio pasuo k. Toraa
KOJT, OCYTIECTBILIONIAN TTOUCK, MOYKHO 3allUCATh TaK:

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

B ciydae ecam yucjio k Hu pasy He BcTpedasoch B Maccuse, j Oyier pasno —1. ITpuse-
JieHHast Bbite (pyHKIMs Oy/1eT HCKATh MOC/Ie/IHee BXOXK AeHne Yuciaa k B Maccuse a. Ecim Ham
HeO6XOﬂI/IMO NCKaTh MEPBOE BXOXKIEHUE, TO HOCJIE TMPHUCBauBaHUA j =1 ciaeayer ,ILO6aBI/ITb
oneparop break; (B 9TOM ciydae HCKOMBIH HHJEKC OyIeT XPAHUTHCS B TIEPEMEHHOH 1).

U B TOM # B APyrom ciaydae aJroput Oyaer uMeThb cI0KHOCTH O(N).

Ha 3Tom nipuMepe MOXKHO paccMOTperb «OapbepHbIily MeTO/l, KOTOPbIi MOXKET ObITh 110-
JIe3eH B OYeHb MHOIUX 3aja4dax. /[jig ncnoab3oBanns 6apbepHOro METO/a Halll MacCUB J0JI-
KeH MMEeThb OJNH ,ZLOHOJIHI/ITG.HbeIfI JJIEMEHT (T.e. ero JJInHa JOJIZKHa 6bITb HE MEHbIIIe, YeM
n + 1 saement). OTMETHM, YTO TAKUM CIHOCOOOM MOYKHO MCKATH TOJIBKO MEPBOE BXOXKJIEHUE
JIEMEHTA!

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

Ecaun saniement k BcTpedaercss B MacCuBe, TO €10 UHJIEKC OY/IeT HAXOANThCH B IIepeMeHHO
1, €CJI K€ TaKOi 3JIeMEeHT B MaCCHBe He BCTpedaeTcst, TO ¢ OyaeT paBHo n + 1.

PacecmorpuMm oT/e1bHO 33729y MTOMCKA MUHEMYMa U MaKCUMyMa B MaccuBe. Tak »Ke Kak
U IpHU HOWCKE BXOXKJIEHUS dJIeMeHTa, Oy/IeM HCKaTh He caMO 3HaYeHUs MUHUMYMAa HJIH MaK-
CUMyMa, a MHIEKC MEHAMAJIBHOTO (MAKCUMAIBLHOTO) 3JIeMEHTA. DTO U30ABAT HAC OT MHOTUX
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34 JEKINA 3. AJI'OPUTMBI IIONCKA

poOJeM M IO3BOJIUT COBEPIIATH MEHbIINee KOJUYECTBO ONIMOOK IITPU ITPOTPAMMUPOBAHNH.
[Torck MUHEMAJIBHOTO dJIEMEHTa B MacCUBe a Oy/IeT BBITJIAAETh CJAEIYIONIIM 00pa30oM:

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

Nupekc MEHIMAIBLHOTO 3JieMeHTa Oy/IeT XPAaHUTLCHd B MEPEMEHHOH (min, a caM MHHU-
MyM paBeH a[imin]. MUHIMYM W MaKCHMYyM CJiejilyeT 00si3aTesIbHO HCKATh M0 WHJIEKCY, a He
no 3Hadenuio. Hampumep, ecim Mbl O6yjieM IBITATbCd XPAHUTH HEIOCPEICTBEHHO 3HAYEHUE
MHUHEMYyMa HJId MaKCHMyMa, TO MOKEM JIEFKO OIIMOUTHCS ¢ HAYaJIbHON HHUIMAJIH3AIUCH.
Hampumep, 111 MaccuBa BeIeCTBEHHBIX YHCETT ONPEICTUTD 3HAUCHHS, KOTOPBIMU W3HAYA b~
HO CJle/lyeT UWHUIUMAJIU3UPOBATh MUHIMYM U MAKCUMYM.

Tenepb paccMOTpuM 3aja4y HOMCKA MUHMUMYyMa M MaKCHUMyMa OJHOBpeMeHHO. MOxKHO
peaJin30BaTh TAKOI NMOUCK aHAJJOTHUYHO:

imin := 0;
imax := 0;
for i :=1 to n-1 do begin
if (ali] < alimin]) then imin := i;
if (al[i] > alimax]) then imax := i;
end;

Takas peanuzanus Tpedyer 2 X N — 2 cpapaenus. Ho 31y 3ama4y MOXKHO pPENIUTDH H
3a MeHbIllee KOJUYEeCTBO CpaBHeHHil. Pa3obbeM Bce 371eMeHTHI Ha Tapbl, U OyIeM HCKATh
B KaxKJO# mape MUHUMYM U MakcumyM (N/2 cpaBHeHwmil), 3aTeM MHHHMYM Oy/IeM HCKaTh
TOJIBKO CpeJ MUHUMAJBbHBIX 3JIEMEHTOB IIap, & MaKCUMYM — CpeAu MaKCHMaJIbHBIX. O6mee
KOJTHYECTBO cpaBHeHuit Oymer okoao 3 X N/2 (mpobieMa BO3HUKAET, KOTJIa KOJTHIECTBO e~
MEHTOB HEeYeTHOe — OJIMH U3 3JIEMEHTOB OcTaeTcs 6e3 mapbl). TOYHO 9TO MOXKHO 3alHCATH
Kak [3 X N/2] — 2, e | | — okpyriaenue 10 GOJIBIIETO HEI0ro.

Pacemotpum erre ogun ciocod noucka Makcumyma. [lociie pasbuenus 371 MeHTOB Ha apbl
Oy/ieM HPOJI0/IZKATD ITOT IPOILECC, AHAJTOTUYHO TYPHUPY «HA BbLIeTs. T.€. 3aHOBO pa300bem
MaKCHUMaJIbHbBIE JJIEMEHTHI U3 IIap Ha IIapbl U CHOBA HaﬁﬂeM MaKCUMYM U T.I. ZLHH IIONCKa
MaKCHMAJILHOTO 3jieMeHTa OyaeT mo-npexkneMmy TpeboBarh N — 1 omnepariusi cpaBHEHUS, HO
caM MaKCHMAaJIbHBIN 3jeMeHT OyaeT ydacTBOBaThb TOJBKO B log N cpaBHenusix. Ul omgno us
STUX CpaBHEHUI 00sg3aTeIbHO OYIET CO BTOPBHIM I10 BeJIMYUHE JIeMeHTOM. TakuM obpas3oM,
JJIS TIOMCKA BTOPOTO IO BeJINUNHE 3JeMeHTa Oyer TpeboBarbes [log N — 1 cpasaenue (mpu
YCJIOBHH, YTO BCe CpaBHCHHUA AJIAd MaKCHUMaJIbHOT'O dJIeMEHTa HpOBe,ZLeHbI).

OO0BIYHO TAaKKMe METOMbl MCIOJIB3YIOTCS B OCODOBIX CJIyYasaX, KOTJA ITO HEIMOCPeJICTBEHHO
Tpebyercs B pertenun 3aja4qu. g obirero ciydas moaxoasar 6ojiee mMpocThie MeTO/IbI, T/
KOJINYECTBO CPaBHEHUI HE UrpaeT TAKOW BarKHOW POJINU.

O,ZLHaKO 1 9TOT METOJ MOXKeT 6bITb ImoJie3eH IIpu IMMOUCKe «IMOPAIKOBBIX CTaTUCTUK» MacC-
cuBa. k-oif MOPSJIKOBOM CTATUCTUKON MaccuBa HA3bIBAETCA k-bIil 110 CYETY SJIEMEHT 3TOI'O
MaccuBa (T.e. eCJI MACCHB OTCOPTUPOBATH MO HEYOBIBAHUIO, TO k-asi MOPSIIKOBAs CTATHCTHU-
Ka — 9TO dJEeMeHT, CTOAIINI Ha k-oi HO3HHHH).
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3.2 Tlouck mopsgaKOBBIX CTATHUCTUK

Kak n3BecTHO, CyIecTBYIOT MeTobl copTupoBkr MaccuBa 3a O(N log N). s noncka
k-oft TOPAAKOBOM CTATUCTUKHA MOXKHO OTCOPTUPOBATH MAaCcCHB WM BbIBecTH k-blit ds1emenT. Ho
B 9TOM CJIydae MbI COBepIIaeM MHOXKECTBO JIUITHUX JefiCTBHIA, BeJb C TIOMOIIBIO COPTUPOBKHU
MBI HaiiJIeM BCE€ HOPIKOBbIE CTATUCTHKH, & HE TOJIHKO k-yIO.

[Ipusenennsiit Huzke aaropurm paboraer 3a O(N). CyliecTByeT ajropuTM MOUCKa i-oi
nopsiikoBoit craructuku 3a O(N) B XyalmeM ciydae, HO OH TAXKET B PEATH3ANUH H UMEET
OOJIBIIYIO KOHCTAHTY.

Cxema ajropurma uMeer cieayoinuit Bu. [lycts & — HOMEp MCKOMO#T MOPSIKOBOI cTa~
TUCTUKH, | (3TO MasleHbKasl JATHHCKasT L) U r — TeKyIIHe JieBas U IpaBas IPAHUIIBL 00JIaCTH
MAacCUBa @, B KOTOPOU MBI HilleM k-yio ctatucTuky. Ecim 1 == r, To 0bsacTh MOUCKa orpa-
HUYEHA OJHUM 3JIEMEHTOM, T.e. k-as HOPsJIKOBasg CTarucTuKa pasHa alr]

Ha kazkioMm mare d6yaem Beiouparh uncyio s := (1 + r) div 2. Boobme roBopsi, Mbl MO-
JKeM BBIOMpATh MPOU3BOJIBHOE YUCJIO W3 MHTEpBaia [, ]|, HO TeHepanus CJIydaifHoro 4ucia
3aHUMAET JIOCTATOYHO MHOI'O BPEMEHH, IIOTOMY JIy4Ille UCII0/Ib30BATH KAKOe-/1u00 (PUKCHPO-
BAHHOE YHCJI0. PAcrmofoRuM 3JIeMEeHThl MacCuBa WHTepBaJa [, r] Tak, 9robbl cHaYa A 1T
BCe 3JEMEHTHI, MeHbIue als], a 3arem Bce octajbubie. [IepBbIit 371eMEeHT BTOPOI T'PYHITHI
obosnauyuM 3a j. Torma ecnu k < j, To OyaeM NpOJOJKATh HMOUCK € HEHM3MEHHBIM 3Hade-
HueM [ u r = j (B JIeBOW 4acTH MaccuBa), WHa4e GyJIeM OCYIIeCTBISITh TOUCK Ipu | = i u
HEeM3MeHEeHHBIM 7 (B MPaBoii 4aCTH MaCCUBA).

CHavaJsia 3amumieM nporeIypy, OCYIIECTBISIONIY 0 TaKOUH TOUCK, a 3aTeM IIPUBeIeM IpH-
Mep U HeoOXOJUMBbIe TOSCHEHHUS:

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 := al[s];
while (i < j) do begin
while (al[il < m) do inc(i);
while (al[jl > m) so sec (j);
if (i < j) then begin

tmp := alil;
alil := aljl;
aljl := tmp;
inc(1i);
dec(j);

end;

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

BoeizniBars nponeaypy caegyer rak: search(a, k, 0, n-1), rie a — maccun, k — nomep
CTATUCTUKHN, KOTOPYIO HaJ0 NOJYYUTh, & N — KOJHUYECTBO 3JIEMEHTOB B Maccupe. Ilocse
BBITIOJIHEHUS 3TOH (DYHKIIMH UCKOMBIH 3JIeMEeHT OyIeT HaXOAUTCH HA CBOEM MECTe, T.€. OTBeT
Ha 33/aqy OyIeT ColepKaTbes B daeMente alk].

IlepecTaHOBKY 3JIEMEHTOB MBI OCYIIECTBJIAEM CJIEAVIONIUM 00pa30M: HAXOIHMM IepPBBIii
«HEIIPABUILHBII» 3JIEMEHT CJIeBa, 3aTeM IePBBIi HeIPABUIbLHLIN 3JIEMEHT «CIIPaBay, a B CJIy-
Jae, eCJM yKa3aTeJu He CONLIAChH, OCYIIECTBIAeM OOMEH 9TUX S4eeK MaCCUBA.

[Tpusenem npumep s maccusa {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},l=1,r =9,m =4
3. {0,3,1,4,2,6,8,9,7,5},1 =5,7r =9, m =9
4. {0,3,1,4,2,6,8,5,7,9},1=9,r =9,m =9

Ha mounck MakcmMasbHOTO 3J1eMeHTa HaM HOTpeOoBaJIoch 4 BbI30Ba (DYHKINH search.

Hoxkazareascrso cioxknoctu O(N) onmpaercs Ha CyMMHPOBAHUE Psifia, B KOTOPOM i-biii
saeMenT paseH N/2'. MeToasl J0Ka3aTeIbCTBa CXOAMMOCTH PANOB H3Y9IAlOTCA B IKOJLHOM
I YHUBEPCUTETCKOM KypCe MAaTeMaTHYeCKOI'O aHAJIN3a.

Kpome Toro, 4aro mouck k-oif MOpSIKOBOW CTATUCTHKH CTABUT K-BIfl 3J€MEHT Ha CBOE
MECTO, CYIIECTBYET €Ile OJHO ero MmoJie3Hoe IMpUMeHeHne. A UMEHHO, ¢ HOMOIIbIO MOoucKa, k-
Ol MTOPSAIKOBOM CTATUCTHKU MOXKHO BBIJIETTUTH kK HAWMEHBITUX YHCeT MAcCHBa — OHU OYIyT
HAXOJUTCS B dJeMeHTaxX ¢ uHjaekcamu oT 0 10 k, HO He OyAYyT yHOPSIIOYEHDI.

3.3 DbunapHBbIii TONCK B YIIOPHAJ0YE€HHbIX MaCCUBaX

[Tox yropsiio9eHHBIM MAacCCHBOM OyJeM IMOHHMATh MACCUB, VIOPSAOYEHHBIHA 110 HeyObIBa-
uuio, r.e. a[l] <af2] < ... <alN].

Y Hac umeercd 3ajaHHAs CBOMMHU I'paHUIaMU 00JacTh 1OMcKa. Mbl BHIOMpaeM ee cepe-
JIMHY, W, €CJIM UCKOMBIHl 3/IeMEHT MEHbIIe, YeM CPeJHU, TO TOMCK OCYIIEeCTBJIAETCA B JIEBOM
4acTH, uHade — B npaBoii. /leficTBUTE/IbHO, €C/IM HCKOMBIH 3JIeMEHT MEHbIIIe CPEJIHEero, TO U
MEHBIIIE BCEX JEMEHTOB, KOTOPbIe HAXOAATCH IIpaBee CPeJHero, a 3HAYNUT, UX CPa3y MOXKHO
HUCKIIOYATH U3 PACCMOTPEHH. AHATOTMYHO /IS CIydasi, KOTIa MCKOMBIH 37eMeHT OOoJbIle
CpeJIHero.

Koxa, ocytecrsiagroninii ONHAPHBIIT TTOMCK B YIIOPSIOUY€HHOM MACCHBE BBITVISIIAT TaK:

while (1<r) do begin
m := (1+r) div 2;
if (alml<k) then 1 := m+1
else r :=m;
end;
if (alr] = k) then write(r)
else write("-1");
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[Tepes, BBIIOJIHEHEEM 3TOrO KOJA CJEAYeT NPUCBOUTH nepeMeHHbIM [ u r 3uadenusd 0 u
n — 1 coorBeTcTBeHHO. B ciyuae ecan s7eMeHT He Haiiaem, sTa mporpamma BHIBOIAT —1.

Cnoxuoctsb anroputma duaapuoro noucka coctapiger O(log N), rme N — KOTHIECTBO
9JIEMEHTOB B MACCHBE.

3.4 Dunapsablii IONCK AJ89 MOHOTOHHBIX (DYyHKITHit

DBwrapHbIit TONCK MOYXKET UCIOIb30BATHCS He TOJBKO MJI MOWCKA JI€MEHTOB B MaCCHBE,
HO ¥ JiJIsl HOMCKA KOPHEil ypaBHEHHIl U 3HAYeHUH MOHOTOHHBIX (BO3DACTAIONIUX MJIU yObIBa-
forux ) dynknuit. HamomumuMm, aro GyHKIuA Ha3biBaeTCst Bo3pacratomieii, eciaun Vi, Ty : 11 >
xo = f(x1) > f(xg) (amst MOOBIX 1 W g, €ci T1 > To, TO f(x1) Takxe Gombire f(xs)).

Jle#icTBUTEIHHO, TAK K€ KaK U B MACCHBE, MBI MOXKEM UCKIIOYUTH U3 PACCMOTPEHUS TTOI0-
BUHY TeKyIeil 00/1acTu, ec/ii HaM 3aBeOMO W3BECTHO, 9TO TaM He CYIecTByeT perneHus. B
cIydae ke, ecyiu (PyHKIIHsl He MOHOTOHHA, TO BOCIIOJIB30BATHCA OMHAPHBIM TOMCKOM HEJTb3s,
T.K. OH MOYKeT BBIIaBaTh HEMPABUIbHBINA OTBET, TNOO HAXOAUTh HE BCE OTBETHI.

st mpuMepa pacCMOTPHM 33/1a4y TOMCKa KyOndeckoro kophs. Kybudeckum KopHeMm u3
ancyia v (0603HaUaeTCs /T) Ha3BIBAETCS TAKOe YHC/IO ¥, UTO y° = .

Cdopmynupyem 3aj1ady Tak: Jjis JAHHOTO BEIECTBEHHOTO unciaa x (x > 1) Haiitn Ky6u-
YeCKWl KOPEHb ¢ TOYHOCTHIO HE MeHee D 3HAKOB IOC/I€ TOYKU.

Oyanug npu r > 1, orpaHWYeHa CBepXy YHUCJIOM T, & CHU3y — emuHuIei. Takum 00-
pa3oM, 3a HUKHIOI TPAHUILy MBI BEIOWpPaeM 1, 3a BepxHIOIO — caMo ducsao x. llociae sToro
JIe UM TeKYIIUi OTPe30K MOIMOoJIaM, BO3BOAUM CEePelInHy B KyO W ecau KyO OoJibllie T, TO
3aMeHdeM BEPXHIOIO I'PaHb, MHA4Y€ — HU2KHIOIO.

Koz 6y1eT BBIVISIETD CJIEIYIONAM 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;

3.5 DunHapHbIil TONCK MO OTBETY

Bo mHormx 3agadax B KadecTBe OTBeTa HEOOXOIMMO BBIBECTH Kakoe-nOo uncio. Ilpu
9TOM JOCTATOYHO JIETKO CKa3aTb, 6OJH)IHe JIA 9TO YHCJIO, 9eM HY2KHO, WK MEHbIIE, HECMOTPA
H& TO, YTO BbIYUCJIEHHE CAMOI'0 OTBETA MOXKeT ObITh JOBOJILHO TPYJIOEMKO onepaiueii. B
TaKOM CJIy4dae Mbl MO2KEM BbI6paTb YHUCJIO 3aB€IOMO MEHBIICE OTBCTAa M YHCJIO 3aBCIO0MO
boJIbIliee OTBETA, & MPABUILHOE PEIeHUE UCKATH OMHAPHBIM TOUCKOM.

g mpuMepa paccMOTPHM pellenue 3a1a9 HeCKOJbKUX IPOLIEAIINX OJTUMIIAAI.

Ouenp Jerkad 3aja4a

MockoBckast osmmmiinaia, 110 uadopmaruxke 2006-2007

Ceromus yTpoM 2KIOpH PEIInIO J100aBUTh B BAPUAHT OJUMIIHAJIBI ere oauy, Ouens Jler-
Kyto 3agady. OTBeTCTBeHHBIN ceKpeTaph OprkoMuUTeTa HANEYaTasa ee YCJIOBHE B OTHOM IK-
3eMILISIpe, U Telepb eMy HYXKHO J0 Hadasa OJUMINAJIbl YCIIeTh caeaarsh eme N komumii. B
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ero pacClnopdzKeHun UMeITCAd ABa KCEPOKCa, OJUH U3 KOTOPBLIX KOIIUPYET JIMCT 3a CEeKYHI, a
apyroit — 3a y. (Paspemaercss MCIoNb30BaTh KAK OJMH KCEPOKC, TaK U 00a OJHOBPEMEHHO.
MozKHO KOIUPOBATH HE TOJBKO ¢ OPUTHHATA, HO U ¢ Kouu.) IloMorure eMy BBISICHUTD, KAKOe
MHHHUMAaJIbHOE€ BpeMd JJId 3TOro HOTpe6y€TCH.

Dopmam 8Tro0HBLT JAHHBLE

Bo BxoanoMm daiine 3anucanbl Tpu HaTYpaJIbHBIX Ynciaa N, x u y, pa3jejieHHbie TpodeIoM
(1< N<2x10%1<xz,y<10).

Dopmam 8bLrO0HBLL JAHHBLE

BriBeure 0j{HO YUCI0 — MUHUMAJIbHOE BPEMSI B CEKYH/IaX, HEOOXOIUMOE JIJIsI 1TOJTy YeHH ST

N xommwmii.
IIpumepwvi
Bxoaubie nanubie | BoixomHble JaHHBIE
411 3
512 4

CyImecTByeT KOHCTPYKTUBHOE pellieHne 3Toi 3aga4u (hopMmya), KOTOPYIO MOXKHO BbIBe-
CTHU U, TIPU KeJAHUH, T0Ka3aTh. OIHAKO OYEHB JIETKO PEATN30BAThH PEIleHne 3TOH 3a/1a49u C
OMOIIBI0 OUHAPHOTO MTOUCKA.

IlepByto cTpaHUIy MBI KOMHPYeM 3a min(x, y) CeKyHJI U, 3aTeM, PACCMATPUBAEM pPeIeHne
yxe 11 N — 1 cTpaHuIhl.

[Tycts [ - MunumasibHOE BpeMs, 1 - MakcuMasibHoe. MunuMym HaM HEOOXOAMMO MOTPATHTD
0 cexyna, MakcumyMm, Hanpumep (N — 1) X @ ceKyHJ (CTPAHUIIBI JEJTAIOTCS MOJHOCTHIO HA
onHOM Kcepokce). CanTtaeM cpejiHee 3HAYEHHE U CMOTPUM, CKOJIBKO MOJHBIX CTPAHUI] MOYKHO
HalevyaTaTh 3a 9TO BPeMs, UCIOJb3ysd 0ba Kcepokca. FHeam KoIudecTBO CTpaHUI] MeHbIIe
N — 1, To MBI MeHsIEM HUKHIOIO TDAHUILY, WHAYE — BEPXHIOIN.

var
n, x, y, 1, j, 1, r, now : integer;
speed : double;

begin
read(n, i, j);
if (i < j) then begin

X = 1;
y =3

end else begin
X = 3;
y = 1;

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.
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ABTOOYyC

13 YkpamHckas omuMInaa,

CiyxebHbIit aBTOOYC COBEpITAeT OJMH Pefic M0 yCTaHOBJIEHHOMY MAaPIIPYTy W B CJIydae
HAJIMIUs CBOOOIHBIX MECT HOA0MPAET PabOUNX, KOTOPhIE OXKUAAI0T Ha OCTAHOBKAX, I OTBO3HT
uX Ha 3aBoJ. ABTOOYC TaKzKe MOYKET KIaTh Ha OCTAHOBKE pabodHX, KOTOPBIE ellle He MPUIILIH.
M3BecTHO BpeMs MPUX0Ia KaxkKI0ro pabodero Ha CBOIO OCTAHOBKY M BpeMs IPoe31a aBTodyca
OT KazKJI0fl OCTAHOBKH 10 CJAeIyIoreii. ABTOOYC NPUXOIUT HA TEPBYIO OCTAHOBKY B HYJIEBOI
MOMEHT BpeMeHHu. [[poioIKuTe TbHOCTh TTOCAKN PAbOYNX B aBTOOYC CUUTAETCS HYJIEBOI.

Baganue: Hanucars mporpaMmy, KOTOpasi OIpejae/iuT MUHIMAJILHOE BPeMs, 33 KOTOPOe
aBTO0YC MPUBE3ET MAKCHMAIHLHO BO3MOYKHOE KOJUYIECTBO PAbOINX.

DPopmam 8TrodHHBLT JAHHBLL

Bxojnoii TekcTOBBI (hailsl B IEpBOil CTPOKE COMEPKHUT KOJUIECTBO OCTAHOBOK N U KO-
JINYeCTBO MecT B aBrodyce M. Kaxknad i-s1 cTpouka U3 mocaeayiomux N cTpodek COAePKHUT
1eJI0€ YUCJI0 — BpeMsl JBUKEHUsI OT OCTAHOBKHU i K ocTaHoBKe i + 1 (N + 1-g ocraHOBKa —
3aBOJ1), KOJMYECTBO pabounx K, KOTOpBIe IPUIYT HA i-F0 OCTAHOBKY, U BPEMsI IIPUXOJIA KazK-
JI0ro pabodero Ha 3Ty OCTAHOBKY B mopsiike npuxofa (1 < M < 2000,1 < N, K < 200000).

Dopmam 8vbLrO0HBLL AAHHBLE

EnnHCTBEeHHAS CTPOKA BBIXOIHOIO TEKCTOBOTO (haiiyia TOKEeH COAepzKaTh MUHHMAJIbHOE
BpeMs, HeOOXOIUMOe /Il IePEeBO3KH MAaKCHMAJIBHOIO KOJHIECTBa PabOInX.

ITpumepwvi
Bxoaubie mamnabie | BeixogHble JaHHBIE
35 4
1201
112
140234
Cuagajia onpeje/inM, 9T0 TaKOe MAKCHUMAJIbHO BO3MOXKHOE KOJIMYeCTBO pabounx. Kcjm
o0r1iee Koim4aecTBO pabodux OOJIbIe BMECTUMOCTH aBTOOyCa, TO 3TO — 00beM aBTobyca, eciu
7Ke pabovInX MeHbIIe YeM BMEeCTHMOCTh aBTOOYCa — TO 3TO KOJMYECTBO BeeX pabodnx (B 3TOM
cJydae BMECTHUMOCTH aBTOOyCa YMECTHO MPHCBOUTH 3HAUEHUE, PABHOE KOJMUECTBY JHOJEN).

Korpma mMbI canThiBaem JaHHbIe, CIEAyeT ONPEIETNTh BPEMS MPHUXO/IA TMOCIETHETO Y0~
Beka (T.e. TO BpeMs, KOTJa y7Ke BCe JIIOIN OYJyT HA OCTAHOBKAX) — 3TO OyJeT MAKCHMyM B
ObuHapHOM IOUCKe. MUHEMYM OyaeT paBeH HyJf0. Eciu aBToOycC M0/I2KeH 3a/1epKaThC MepeT
OCTAHOBKOM, TO OH JIOJIZKEH CJIJIATH ITO Mepe/] IePBOil OCTAHOBKOU (IeficTBUTEIBLHO, €CTH OH
HOIbEJIET K MEePBOil OCTAHOBKE, 3abepeT Jiojeil, a moToM OyIeT K/1aTh y BTOPOil OCTaHOBKH,
TO B 9TO BpeMs Ha MEPBYIO MOTYT HPHUITH eIe JIFOIH, a eC/IN KJIaTh epe] MepBoii, TO JIFIn
CO BTODPOI HUKY/a He JIeHyTCsT). MUHUMYM ¥ MakKCHMyM y Hac ecTh. Termepb GepeM 3ajepik-
Ky, paBayio z = (min + max)/2. C mOMOIIbIO TPOIELYPHI, KOTOpas OyleT OlMucaHa HUZXKe,
BBIUHC/IIEM, CKOJIBKO JIIOel ycleeT IPUATH 10 MOMEHTa T Ha IIePBYIO OCTAHOBKY, JIJI BTO-
poil ocTaHOBKHM OyJeT 3a/iepzKKa, paBHast « + a[l], rae a[l] — Bpems ciegoBanust oT n1epBoi
OCTAHOBKH JI0 BTODOii, s Tperheil 3anepxka — ¢ + a[l] + a[2] u .a. Ecin xoamgecrso
CeBINMMX B aBTOOYC HA BCEX OCTAHOBKaX 0OJbINe OO paBHO BMECTUMOCTH aBTOOyCA, TO HAIO
3aMeHUThb  Ha (min + x)/2, ecau ocTaiuchk Mecta B aBrobyce 1o x = (x + max)/2. Yenosue
BBIXOJIa OyIeT Takoe: ecJii IpHd HEKOTOPOH 3aleprKKe & aBTOOYC 3aIOJHEH, & MPU 3aIeprKKe
(x — 1) aBTOGYC He TOJIOH, TO OTBET .

Teneps BTOpOil OMHApHBIH Hmouck. ToT camblif, KOTOpBIH OHpeIeaseT, CKOJIbKO JIioaeit
ycIeeT MPUATH HA OIPEeIeSeHHYI0 OCTAHOBKY IO OIIPeIeJJEHHOTO MOMEHTA. 3/1eCh MAKCHMY-
MOM JIHXOTOMHUHN OyIeT KOJIUYECTBO el Ha 0CTAHOBKE, a MUHUMYMOM — HOJIb. BeiOnpaem
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CPEJIHEr0 YeJIOBEKa — eCJIH €r0 BpeMsl IPUX0/a MEeHbIIe, YeM 3a/epKKa, T0 ¢ = (r+mazx)/2,
ecJIM OH He ycIeeT mpuaTH, T0 © = (min + x)/2. 3mech yeaoBHe BBIXOJA TAKOE: eCTH Yes10-
BEK YCIIEBAeT MPHUJITH HAa OCTAHOBKY, a CJIJYIOMUI 33 HUM HET — TO OTBETOM Oy/ieT HOMep
JegoBeka. OTmeqbHO HYXKHO 0OpadaThiBaTh CIaydail, ecam Ha aBTOOYC CAIyT BCe JIOIU C
OCTaHOBKH.

3.6 Tlomck mo rpynnmoBoMy MPU3HAKY

B npormnoit wacTw eKnMuu MBI pacCMaTPUBAIN 33/ 1aU1, B KOTOPBIX JIJIS JTAHHOTO MOYKHO
HMOJIyYUTh OTBET «DOJIbIEy» WM «MeHbIe». Tenepb paccMOTPUM 3a/a49H, B KOTOPBIX JIJIs
HEKOTOPOTO MOJMHOYKECTBA BCEX IJIEMEHTOB MOXKHO TOJYYUTH OTBET, HATIPUMED, HA BOTPOC
«COJIEPZKHUTCS JIK UCKOMBI 9JIEMEHT B JJAHHOM ITOJIMHOZKECTBE? ».

i mpuMepa paccMOTPHUM 3319y MTOUCKa OTHOTO PAJHOAKTUBHOTO MTApUKa CpeIu 8 TIa-
puKoB. IIpm 3TOM MBI MOXKeM U3MePHUTH PAINOAKTHBHOCTH HEKOTOPOW TPYIIBI MTAPUKOB W
OIIPEJIeJINTh, COJEPZAKHUTCS JIM PAJNOAKTUBHBIH mapuk B 31oil rpyune. Heobxoaumo MuHUME-
3WPOBATH KOJUYECTBO U3MEPEHUHN Jid XYANIETO CAYIad.

ITpeacraBuM HOMepa MAPUKOB B BHIAE ABOUYHBIX UNCEJI:

0 1 2 3 4 5 6 7
000 | 001 | 010 | 011 | 100 | 101 | 110 | 111

Mbi MOzKeM HAWTH PAANOAKTUBHBIN ITAPUK 3a Tpu u3Mepenus. [[pu 3ToM B nepBoM m3me-
peHuu OyjIyT YIaCTBOBATH MIAPHKHU, COJepKaliue 1 B IepBOM pa3ps/ie, BO BTOPOM — IIAPUKH
¢ 1 Bo BTOpOM paspsjie u T.1. Pe3yibrarsl u3mMepenuii GyjieM 3aluchiBATH TAK: €CJIH B IPYIIIIe
COJIEPZKUTCS PAIMOAKTUBHBII IAPUK, TO 3amuiieM 1, B COOTBETCTBYIOMUNA HOMEPY U3Mepe-
HUS pas3psi/i, B IPOTUBHOM cjydae 3amwuiieM 0.

[TosyuenHOe JBOMYHOE YUCIO Oy/eT OJHO3HAYHO OLPEJE]ATh HOMED DaMOAKTHBHOIO
IIAPUKA.

B obmiem caygae st noucka 1 mapuka cpeau N mapukos Heobxomumo [logy(N)] usme-
PEeHHA.

[Toxoxkee perienue umeer cJjejylomas 3ajada: cpejn 9 MOHeT HeoOXOAMMO HANTH O]
Hy (DaJIbIUBYIO, MOJAb3YICh YAIIEYHLIMU BECAMH, €CJIM U3BECTHO, 9TO (DaJIbIINBasg MOHETA
BeCHT OOJIbIIIe HACTOAIIEH. 3/1eCh Ui KarXK/J0TO B3BEIINBAHMA BO3MOXKHO TPU DE3YyJIbTaTa:
epeBecuIa JieBasl YallKa, [ePeBeCchia [paBas U BeChl YPABHOBENICHBI.

3akomupyeM HOMepa MOHET B TPOHYHON CHCTEMe CUUCICHMUS:

Oo(1}2 3|4 ]5]6 |78
00 (0102|1011 12|20 |21 |22

3ajaqy MOYKHO PEIUTh 3a JBa B3BEITUBAHUS, TTPU 3TOM 1 Oy/eT 03HAYATH, YTO MOHETY
HYZKHO TOJIOXKHUTH Ha JIEBYIO Yally BeCOB, 2 — Ha TpaBylo damry, a 0 — 9YTO MOHeTa He
VIACTBYET BO B3BEIIMBAHUM.

BanuiieM pesy/ibrarTbl Kazk/0ro B3BEIIMBAHUS B COOTBETCTBYIOMMA paspsj (1 — mepe-
BeCHJIa JieBas vara, 2 — mupaasi, 0 — Bechl ypaBHOBemieHbl ). [losydeHHbI Pe3yabTarT o/
HO3HAYHO ompejessier HoMep (baabliuBoil MOHETH. B o0ImeM ciydae Jijisi IIOMCKAa OTBETa
Heobxomumo [logs (V)] B3BemuBanmii.

Tenepb paccMoTpuM 3a1ady MoucKa (hajbIIuBOil MOHETHI cpejin 12 ¢ MOMOIIBIO Yalned-
HBIX BECOB, TIPH YCJOBHH, YTO HEM3BECTHO, TsAKesee i (hbaablinBas MOHETA WM Jerde.
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ITepBoe Jtorm4HOE YCJAOBHE, KOTOPOE MBI OIyCKAIN B LIPEJIBLAYIINX 33adaX, COCTOHT B
TOM, 9TO KOJUYECTBO MOHET Ha PA3JIMYHBIX YalllaX BECOB JOJIZKHO OLITD OAMHAKOBBIM.

MHTynTHBHOE pellleHre COCTOUT B TOM, YTOOB! pa3/e/IuTh MOHETHl Ha 4 dyacTu — 2 4acTu
OTJIOZKHUTD U [OJIOKUTH 0 OJIHON YacTH Ha KaK/YIO U3 Yalll BECOB, €CJIH BECHl Y PABHOBEIIIEHEI,
TO (abIINBas MOHETA HAXOAUTCA B OTJIOZKEHHOI TacTH, HHAYe — CPEeIH MOHET, II0JIOXKEeHHBIX
Ha valm. BygeM nposo/eKars JaHHbLT IPOLece 4JIs 9acTi, cogeprkaeil GatbumByo MOHe-
Ty, 1 mosxy4nm orenky [log, (V)] (dbaxrmueckn, 3amata cBeaach K 3a1a4€ 0 PAIHOAKTHBHOM
maprike). [Ipi 9TOM MBI HUKaK HEe YIUTHIBAEM DEe3YJIbTATHl TTPEIBIIYIINX B3BeITHBaHuU, KO-
TOpPble TaKzKe MOT'YT HECTH II0JIe3HYI0 HH(OPMAIIUIO.

Brenem cienyromyto cucremy KoauposaHus: () 03HAYAeT, YTO MOHETA HE YIaCTBYeT BO
B3BeIIUBaHUU, 1 —uaro ydacrByeT (HpI/I 9TOM, €CJIM OHa YK€ y1aCTBOBaJla BO B3BEHIMBAHUAX,
TO MOHeTa OCTAeTCsl HA TOi Ke Yale), 2 — 9TO MOHeTa y4acTBYeT BO B3BEITHBAHUH (MIPH
9TOM OHa 00s13aTe/IbHO yJacTBOBAJIA B OJHOM M3 NMPEAbIAYIINX B3BEIUBAHUNE U B TEKYIIEM
B3BEIINBAHUY JIEKAT HA IPOTHBOIOIOKHON warre BecoB). 113 9T0oro ycioBus ciegyer, 9To
HU B KAKOM KoJle 2 He MOJKeT IIpeJlrecTBoBarh 1. 3amnuieM Bce BAPHAHTEL, BBIIUCHIBAS, J1JIs
y/100CTBa, KOJIbl B CTOJIOMK:

011123 [4|5|6|7[8]9[10]11]|12 |13
ojojof(1joj1{rjryo(1} 111171
oOjoj1rjo(1jo0j1r{1rjrjo(2|11|2]2
ojryo0(0j1}j1{0j1,2(2}02]1]2

YT0o0BI OLLTO BO3MOXKHO IMPOBECTH M3MEPEHHs, HEOOXOIUMO, UTOOBI B KaxKI0il CTpOKe
OBLIO YeTHOE YHCJIO 3JIeMEHTOB (MHadYe KOJMYECTBO MOHET Ha 4amax OyJeT PasiudHbIM).
st sToro BhraepkHeM U3 Tabsmipl, Hanpumep, 0 u 7 croabip (kak BugHO, 0 croaben He
MeHsIeT YeTHOCTD, U 337148 MOYKET OBITh PellleHa U s 13 MOHeT).

B mepBom B3BemuBaHWU BO3bMeM 8 MOHeT ¢ 1 B MepBOM pa3psjie W MOJOKUM HX Ha
qamm BecoB 110 4. Ha 2 B3pemmBanuu yoepeM 3 MoueTsl (y KOTOpBIX () BO BTOPOM paspsie),
HePeIOKIUM 3 MOHETHI Ha IIPOTHBOIOJIOKHYIO 9Yallly BECOB W 3aIOJHUM OCTABIITHECS MECTa
TeMH MOHETaMH’, Y KOTOPHIX 1 BO BTOPOM pa3psijie BO3HUKAET BIepBbie. [101b3ysICh TeMu kKe
coobpazkeHUusIMH, MPOBEJIEM BTOPOE B3BEIIUBAHHE.

Pesynbrarsl B3BemmBanuii 6y/1eM 3allUCHIBATDH CJIEIYIONIIM 00pa30M: €CJIU Jalld yPaBHO-
BEIIeHbBI, TO 3aMUCBIBAEM B Pa3psijl, COOTBETCTRYIOMMIT n3Mepenuto, 0. Ecin onaa garma Becon
IEPEBECHUIIA BIEPBBIE HJIN B TY 7K€ CTOPOHY, KaK U B IIPEbILYIIEM B3BeITHBAHUE (KO dalii
He ObLIN yPABHOBEIIeHbI ), TO 3aucbiBaeM 1. Ecin ke Bechl epeBecuin B IPOTHBOMOIOKHY O
peIblIyIeMy HeypPaBHOBEIEHHOMY B3BEITMBAHWIO CTOPOHY, TO 3amuiiem 2. B pesynbrare
OJIyduM KoJI (basbIIuBOl MOHETHI (JeHCTBUTENbHO, eciii (hadbIIuBasg MOHETA HE yYacTBO-
BaJla BO B3BEIIMBAHHH, TO BEChl yPAaBHOBEIIEHDI, €CJIU ObLIa Ha OAHON W TOM ke dalle —
IHOJIyYUM €JIMHUIIbL, & €CJIM Ha Pa3HbIX — JBOHKH). B 0bieM ciydae KoJM4ecTBO B3BEIIUBA-
Huit 6yaer pasao [logs(2 X N + 1)], me. s N > 9 aro pemernne Gosee 3bdeKTUBHO, deM
UHTYUTHBHOE.

B obGmem cirydae, B pellleHHH 3314, TJIe MOKHO ONpPEJIE/JUTh HeKHil TPU3HAK JIsd I'PYII-
bl JEMEHTOB WM JIJI HECKOJbKUX T'PYII, MBI JIOJXKHBI CTPEMHTLCS Pa3OUThH 3JIEMEHTDHI
Ha KaK MOXKHO GoJiee TIOXOXKUe 0 KOJUYECTBY TPYIIbL (3TO HEOOXOAUMO JIJIsT MUHUMA3AIHN
KOJTHYEeCTBA H3MepeHHii B Xy/iieM ciaydae). KaxK oMy a/eMeHTy CIeyer CTaBUTh B COOTBET-
cTBHE KO/ (PUKCUPOBAHHON JJIMHBI M HAXOAUTH METOJ OTOOPAYKEHUs Pe3yIbTaTOB N3MEDPEHU T
B COOTBETCTBYIOIINNA KOJI.
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