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Problem Speedrun

C++ header speedrun.h

Mapcenb mo4aB 3aliMaTHUCS CITiTPaHiHTrOM, CIIOIiBal0oYMCh BCTaHOBUTH HOBUM Cp (CBiTOBUM
pekopna). Ha xanb, BiH He MOXKe OBOJIOOITM HOBUMM CTpaTErisiMU, OTXKE BiH IIOBUHEH
OTpUMAaTHU HEeYeCHY IiepeBary.

I'pa, y sKiil BiH HaMaraeThCsd HABUUTUCS Ha3uBaeThca Tree Souls III, i BiH mpobye
BcTaHOBUTHU a Cp B KaTeropii nosHoz20 depesa%.

I'pa BigOyBa€THCsI, SIK CHIiIyEe 3 HA3BH, Ha AepeBi (ToO6To rpad 3 N BepIInH, IOHyMEePOBaHUX
Bim 1 mo N, i N — 1 pebep, 6e3 UKITiB).

['pa mpariioe Tak: mMepCcoHaXK PO3TalllOBaHUU B OOBOJIbHIM BEPINNHI B AepeBi. BiH mMoxe
BuOpaTH z, i crrpoOyBaTH MiTH 3 BEPIIUHU, Y AKill BiH 3HAXOOUTHCS 3apa3 A0 BEPIINHU .
Ao icHye pebpo MiXX BEpPIIMHOIO r i BEPIIMHOIO, Y SKil BiH 3HAXOAUTHLCS, BiH Iife OO
x, iHaKIIe HiYoTo He BigOymeThCs. Horo CIIiIpaH € OiMCHUM, SIKIIIO BiH BifBifa€ KOXKHY
BepIIMHY x04a 0 pa3.

Tenep Mu migiANIIN OO0 YaCTUHYU 3 0OMAaHOM: OCKiJIbKHM BiH He 3HA€ I'/TI0K-3-TeJIeTIOPTAalli€lo-
pebep, BiH 30UpaxKThbCSI BCTAHOBUTHU Cif OJIA MOTO CBiTY, TaKUM YMHOM BiH 3HaAaTHUMe, SIK
BUTJISIIAE OEPEBO Iepef moyaTkoM. fAKINO BiH 36epexke mepeso, 1e Oyne myKe 0o4eBUOHO,
1110 BiH 0OMaHIOE i 1OT0 BUKJIIOYATh 3i 3MaraHHs, OT2Ke BiH 3a/IUIIUTD MTiTKa3KHU y BEPIINHAX
(migpoGmotoun Kom). Iligkas3ka, Ile OBiKOBa CTPOKa OOBXKUHM [ (I TaKUM caMu¥ OISt
KOJKHOI MMiTKa3KM y KOXKHil BepiunHi). Koy BiH 3HaXOOUTHCS Y BEPUIMHI, MOXKe IIPOYUTATH
MigKa3Ky y Liil BepIIWHI.

Interaction Protocol

ITe nByx(a30Ba iHTEepaKTUBHA 3aJada!

Bam kop 3anycTsaTh ABa pa3u, IepLIni OJid IepIIol inTepakiil ((paza ecmaHo8Ku Ni0KA30K),
i oguH pa3s gy apyroi itepatii (the ¢pasa cniopanineay).

Bu maeTe peanidyBaTu HaCTyIHI QPyHKII1 (He main).

void assignHints(int subtask, int N, int A[], int B[]);
void speedrun(int subtask, int N, int start);

BukopuCTOBYI0OYM HACTyIHI (QYHKIIil BUKIIUKY:

void setHintLen(int 1);

void setHint (int i, int j, bool b);
int getLength();

bool getHint (int j);

bool goTo(int x);

®da3a BCTAaHOBKH Hifgka30K. lle nmepmmii 3anyck Bamoro kogy. B miit ¢asi, kom XKypi
3anyTUTh QYHKIIIIO assignHints PiBHO OOMH pa3. BoHO BUOacTh oMY subtask, IKa € iIHIEKCOM
mig3apadi, i NV Ko mapaMeTpH, i mepenacTth pebpa gepeBa B A i B B HaCTyIIHUM c10oco0: s
KOXKHOTro: =1,... N—1, 6yne pebpo Mmixk A[i| i B[i]. Bu MaeTe BUKIUKaTU QYyHKIIiIO setHintLen
piBHO OOWH pa3, mepefaloyM IX MOBXKUHY CTPOK, SIKi B BUPIIIUIN BUKOPHUCTOBYBATH.
[Ticnsa BUKIUKY setHintLen, BU MOXKeTe BUKJIMKATU setHint(i, j, b) KisibKa pa3iB. BoHa
BCTAHOBIIIOE OiT j mifKa3KM [Jig BepUIMHU i Ha b. BiTu ingekcosadi Bixg 1 mo /. ITinka3ku Ha
[MO4YaTKy 3allOBHEHI HyJIAMHU. B 11ii1 a3i BU He Ma€eTe BUKJIMKATHU QYHKIIi] getLength, getHint
4Hu goTo. Balll Kog Ma€ BUNTHU 3 assignHints KOJIM BU 3aKiHYMUIIU IPUCBOIOBATH ITiAKa3KU.
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®a3z3a cmigpanidry. lle gpyrui 3anyck Bamoro kogy. B mii ¢a3si, Kog Kypi BUKIH4Ye
(yHKIIiI0 speedrun(subtask, N, start) pPiBHO OOUH pa3, Imepemaloyu i BEpUIUHY start B
sIKill TepOoy MOYMHAaE, i BapTicTh N. TaKoK BYM MOXKeTe OTPUMAaTHU iHOEKC mifg3amadi subtask.
Iani BU MOXKeTe BUKJIMKATU (PYHKIIiIO getLength() KOTpa moBepTae€ /, HOBXKHWHA ITiAKa30K,
BCTaHOBJIEHA BAlllOIO IIPOrpaMoIo y nepirii ¢gasi, GpyHKIio getHint (j) KOTpa BaM I10BEPTa€
0iT j y BepIIMHi, B SKill MepCcoOHaX 3apas €, i QyHKito goTo. fAKINIO mapaMeTp, IepemaHui
goTo Ile iHOeKC BeplIIMHU 3 peOpoM Bif MOTOYHOI BepIIMHU, (QYHKIIiS IIOBEPTAE true i BU
pyXa€eTech OO i€l BepmInHU. [HaKIle, BOHA MOBepTa€ false i BU 3aJIMIIAETECH Y BEPIIUHI.
B it ¢a3i Bu He MaeTe BUKJIMKATU (PYHKIIi] setHint ab0 setHintLen. Bam Kom Mae BUUTH 3
(yHKIIi1 speedrun micyig TOTO, K B BifBiJaau BCi BEPILIMHU JepeBa.

Restrictions

e 1 <N <1000
* Hexait ) Oyme 4MCIIOM BUKIIUKIB goT'o SKi TMOBEPHYNHU false. [lami MM OKPECIIIOEMO
oOMezkeHHS 11 | i Q, IKi MaloTh BUKOHYBATHCS, 11100 oTpuMaTu 0asnu 3a Imig3agady.

Subtask 1 (21 points)

* [<N
* <2000
» [TynkTu 3a mifg3agayvy piBHAOTHECA 21, AKIIIO yCi TECTU IPOUOEHO, i 0 B iIHIIIOMY BUIIAOKY.

Subtask 2 (8 points)

1<20

Q < 2000

IlepeBo Mae BUTTIAL 3ipkKu; TOOTO icHye BepimHa z (1 < z < N), gKa 3’€lHaHa 3 yciMa
iHITUMU BepIINHAMMU.

» TIyHKTHU 3a Imifg3agayvy piBHAITHCA 8, AKIIO yCi TECTU IIPOUAEHO, 1 0 B IHIIIOMY BUIIALKY.

Subtask 3 (19 points)

e [ <20

* Q<2000

* CreIiHb KOXKHO1 BEPIINHU He Oifnblie 2.

» TlyHKTHU 3a Iifg3agavy piBHAOTHCA 19, AKIO YC1 TECTU IIPOUAEHO, 1 0 B IHIIIOMY BUIIAIKY.

Subtask 4 (12 points)

e [ <316
e () < 32000
e TIyHKTHU 3a Iif3agavyy PiBHAIOTHCA 12, SKIIO YCi TECTU IPOUAEHO, i 0 B IHIIIOMY BUIIAOKY.

Subtask 5 (40 points)

* () <2000
* Pe3ynbTaT s KOKHOTO TECTY PaXy€e€TbCs TakK: AKIIO [ > 40, To s = 0. dAxmo [ < 20, TO
s = 40. Imaxkme, s = 60 — [. ToOTo, K10 | = 40, BU OTPUMaETe IIOJIOBHUHY OasiB 3a

TECT, a AKIIOo | < 20, BU OTpUMa€ETe MOBHUM 6asn 3a ued Tect. ban 3a mig3apmauy Oyne
paxyBaTHUCh K MiHIMyM 3 yCiX 3HaueHb s 3 yCiX TeCTiB Ili€l min3amadyi.

Interaction example
B nepmriit gasi (Pa3a BcTaHOBKH IigKa30K), GYHKIIiS ydacHUKa Oyoe BUKJIMKATUCh TakK:
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assignHints (

/* subtask = *x/ 1,
/* N = %/ 5,
/* A =x/{-, 1, 2, 3, 3},
/* B =x*/{-, 2, 3, 4, 5});

L5 ¢pyHKLig Moxke oOpaTH, 11106 BCTAHOBUTH | = 2:

setHintLen(/* 1 = x/ 2);

I Tomi mo6 3anumuTu yci OiTu migkalokK piBHUMH 0, OKpiM mAns OiTy 1 BepIIMHU 2, IO
BCTaAHOBJIIOETHCS PiBHUM 1:

setHint (
/* i = x/ 2,
/¥ 7 = */ 1,
/¥ b = x/ 1);

Hami, Bin BuxoauTh. [lepiuty poGoTy mporpaMu ydyacHuKa Oyne IpUIIUHEHO, 0TXKe, OyOb-saKi
maHi, 1o 36epiramThes B mporpaMi 6yae BupmaneHo. Ha maHWM MOMEHT mimKas3Kuy "00" mjist
KOXKHOI BEPIINHY, OKPiM BEPIINHU 2, 110 Ma€ IMigKa3Ky "10".

B mpyri#t ¢a3zi (Pa3a croigpaHiury), pyHKIig ydacHuKa Oyne BUKIUKaHa:

speedrun (
/* subtask = *x/ 1,
/* N =x/5,
/* start */ 1);

Y BimnoBigb, pyHKIIiST MounHae 0O0poO6III0OBAaTU IEPEBO:

getLengthO); // = 2
getHint (1); // =0
getHint (2); // = 0
goTo (2); // = true
getHint (1); // =1
getHint (2); // =

|
S

B 1iei1 MOMEHT, BH CIIOYaTKy 3HaXOOUTECh B BEPILIHMHI 1, Ai3HAETECH, 110 | = 2 Ta IMigKa3Ky
BEpPIUVHM | piBHY "00", majii yCIIIIHO IIepeMilllaeTeCch B BEPIINHY 2 i Ai3HaAETECh IigKa3Ky
BEpPIUMHU 2 piBHY "10". [laii MOoXKe MpPOoAoBXKYyBaTHUCh HallpPUKJIad Tak:

goTo (2); // = false (you can not go from node 2 back to itself)
goTo (5); // = false (there is mno edge from node 2 to node 5)
goTo (3); // = true

goTo (4) ; // = true

goTo (3); // = true

goTo (5); // = true

B 11ei1 MOMEHT ycCi BepIIuHY OyOyTh BigBigaHi, TOXK speedrun (DYHKIJiSI MOXKE 3aBEPIITyBaTUCH.
3Ha4yeHHd () = 2, TOMy LI0 2 BUKJIUKYU goTo IIOBEPHYIIU false.




