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Task Prison ~ 2sec. M 1024 MB

Anucy u bobGa HecnpaBe[JIMBO MPUTOBOPUIIN K TIOPEMHOMY 3aKII0YEHHUIO CTPOTOr0 pe-
X)uMa. Teleps UM IPEICTOUT CIIJIAHUPOBATH moder. s 3TOro M HeoOXomuMo OOIIaTh-
Csl MaKCUMaJIbHO 3(DPEKTUBHO (B YaCTHOCTHU, Arice He00XOOUMO eXKeTHEBHO OTIIPABIIATh
BobOy nHdpopmaluio). OmHaKO OHU He MOTYT BCTpPeYaThCSd U MOTYT 0OMeHUBAThCsA UHDOP-
Mallel TOJIbKO IIOCPEICTBOM 3alucel, HallMCaHHBIX Ha candeTkax. Kaxnaei feHb Annca
X04eT OTHpaBisATh boOy HOBYIO MHGOpPMaIKUi0 — Yuciio oT 0 mo N — 1. 3a KaxkmawM obe-
noMm Amrca Oepet Tpu candeTKu, TUIIET Ha KaXI0M U3 HUX YKCIo oT 0 fo M — 1 (MOryT
OBITH TIOBTOPEHMUS) U OCTABSIET UX HA CBOEM CTyJe. 3aTeEM UX Bpar, Yapiau, yHUYTOKAaeT
OJIHY U3 can(eToK U mepeMelrBaeT OBe opyrue. Hakownel], o6 HaxOOuT iBe OCTaBIINECS
cangeTKy 1 YMWTaeT Ha HUX yucna. OH OOXKeH TOYHO pacuIi@poBaTh UCXOOHOE YHUCIIO,
KOTOpOe Ajnca xoTeja eMy OTIpaBUTh. MecTo Ha candeTKax OrpaHUYEHO, O3TOMy M
¢ukcupoBano. OgHako 1enab Anuchl 1 boba — MaKCMMU3UPOBATh MPOIYCKHYIO CIIOCO0-
HOCTB, I03TOMY OHUY MOTYT BhIOpaTh /N KakK MOXKHO 00JIbIlero 3HaueHus. [lomorute Anuce
u boOy, peanu3oBaTh CTPATETrUIO I KaXKIOro U3 HUX, YTOOb MAaKCUMU3HUPOBATh 3HAYE-
HUEe N.

Q Implementation details

[TocKOMBKY 9TO 3afadya KOMMYHHKAIIMM, Ballla IporpaMMa OyOeT 3amylleHa B OBYX OT-
IeIbHBIX 3aITyCcKax (OmHO myst ATUCH U ogHO a1 boba), KoTophle He CMOTYT 0OMEeHUBATD-
CsI HAaHHBIMY UJTU B3aUMOJIEHCTBOBATh KAKUM-TTH00 IPYTUM CII0COO0M, KpOME OIIHMCAHHOT0
3mech. Bam He00X0IMMO peanu30BaTh TPU GYHKIUH:

int setup(int M);
dta ¢yHKUMS OymeT BbI3BaHA ONUWH Pa3 IIPH 3allyCKe Ballled MPorpaMMbl AJTUCON U OOWH

pas3 Ipu 3amycke nporpaMMbl bo6oM. OyHKIMS moydaeT M U OOJIKHa BEPHYTH XKeJlaeMoe
N. Oba BBI30Ba Setup mOIXKHBEI BO3BpaIllaTh OOUHAKOBOE N.

std::vector<int> encode(int A);

9T0 peanusyet crpateruto Anucel. OyHKIMS OymeT BEI3BaHa C YUCIIOM, 3aKOOUPOBAHHBIM
B A (0 < A< N), ¥ 0ojIXKHa BEpHYTH TpU uucna Wy, W,, W5 (0 < W, < M), 3aKOAUpOBaB-
mux A. OTa QyHKIusa OygeT BhI3BaHa BCero 7'pa3 — OOUH pa3 B JeHb (3HaUEeHUS A MOTYT
IIOBTOPSATHCS B Pa3Hble JHHU).

int decode(int X, int Y);

9T0 peanusyet crpateruio boba. ®yHKIMS OymeT BhI3BaHA C OBYMS U3 TPEX YHCEJI, BO3-
BpallaeMux QyHKIMe# encode, B ompenenéHHoM nopsake. OHa J0MXKHa BEPHYTh TO XKe
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3HadeHue A, 4to u QyHKIusa encode. Jta QyHKIMI TakkKe OymeT BeI3BaHa 7' pa3 — 4TO
COOTBETCTBYeT 1 BrI30BaM (pyHKUUU encode; oHu OyAyT BHIIOJIHEHH B TOM Xe MOPSIIKe.
Bce BbI30BE encode OyayT BHIIOMHATHLCS Iepen Bri3oBamu decode.

Q Constraints

* M <4300
* T'= 5000

Q Scoring

II71sT KOHKpeTHOU Moa3afayu [0Jg S MoNy4eHHBIX 0ajiyloB 3aBUCUT OT HauMeHBIIero N,
BO3BpallaeMoro setup mis moboro Tecta B 3Tol moa3afayde. OHa TakxkKe 3aBUCUT OT N*
— I1eJIeBOT0 3HaYeHUs N, He00XOIUMOTO IJIs ITOIyYeHHs IIOJTHOT0 KOJIMYecTBa 0asioB 3a
roa3ajavy:

» Ecnu Balme pelieHue He MPOXOOUT XOTsI ObI OMMH TeCT, TO S = 0.

e Eciu N > N*, 05 =1,0.

0.3
+ Eomn N < N*, 10 § = max (0.35 max ({S8-003k000 0.0)™ 1 0.65 ()", 0.01).

QSubtasks

Ilog3amaua | bauibl | M N*
1 10 700 | 82017
2 10 1100 | 202217
3 10 1500 | 375751
4 10 1900 | 602617
5 10 2300 | 882817
6 10 2700 | 1216351
7 10 3100 | 1603217
8 10 3500 | 2043417
9 10 3900 | 2536951
10 10 4300 | 3083817

Q Example

PaccMmoTtpuM crepyronuii npuMep ¢ 7T = 5. 3gech MBI UMeeM CXeMy KOAUPOBaHus, B KOTO-
pou Anrca OTIpaBsieT TPU OJAUHAKOBHIX YKUCIA AJIS KOAUPOBaHUS (0 UM TPU Pa3/TUYHBIX
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YHCIla I KomupoBauus 1. O0paTuTe BHUMaHKE, 4TO b06 MOXKeT IeKomupPoBaTh HCXOTHOE
YHUCJIO U3 MI00BIX ABYX U3 TPEX YMCEII, OTIPaBIEHHBIX ATTHMCOM.

3anyck | Bei3oB ¢pyHknuu | Bo3Bpamaemoe 3HayeHue

Alice setup(10)

Bob setup(10)

Alice encode (0) {5, 5, 5}
Alice encode(1) {8, 3, 7}
Alice encode (1) {6, 3, 1}
Alice encode(0) {7, 7}
Alice encode (1) {6, 2, 0}

Bob decode(5, 5)
Bob decode(8, 7)
Bob decode(3, 0)
Bob decode(7, 7)
Bob decode(2, 0)

R O R R I OININW W U NN

Q Sample grader

B nmpumepe oleHIIMKa Bce BhI30BH encode u decode OymyT IPOUCXOOUTh B OMHOM U TOM
JKe BBIITOJTHEHUH IporpaMMbl. KpoMe Toro, setup OymeT BRI3BaH TOJIBKO OOUH pa3 (a He
OBaX[IbI, TI0 OQHOMY Pa3y 3a BHIIOIHEHNE, KaK B CUCTEME OIleHUBAHUS).

Ha BX0p mocTymaeT OJHO Liejioe 4uciio — M. 3aTeM mporpaMma BeIBeHET N, KOTOpPHIE BB
BEPHYJIM B Ballley IporpaMMe setup. 3ateM OoHa BEI30BeT pyHKLIUM encode u decode B
yKa3aHHOM Mopsifke 7' pa3 CO CIIydalHO CreHepHpPOBaHHBIMU 4yuciaMu oT 0 jo N — 1 u
CITy4alHO CreHepUPOBAHHLIMHU BapHaHTaMM BbIOOpA OBYX U3 TPEX YKCeN U3 encode mis
¢yukiuu decode (1 B KakoM nopsifke). Ecnu pelileHre He yaanock, IporpaMMa BEIBEOET
coobuienue 00 omuodke.
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