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3apa4ya C23. MOHOINOJIN 2 ~— 1sec. M 256 MB

Cnepn kaTo moMorHaxTe Ha Deni na HanpaBu nepekTHaTa KapTa 3a UTpa Ha MOHOTION
mpe3 2021 T., T4 OTHOBO Ce HyXKJae OT BallaTa rnoMmolr! [IpunoMHusaMe, ye urpajHaTa KapTa
3a MOHOIIOJ Ce CBhCTOM OT N mojeTa (HoMepupaHu OT 1 7o N) u M eJHOIMOCOYHU BPH3KU
Mexnay TaX. Tyk M = N — 1. EIHOIIOCOYHUTE BPH3KU OTTOBAPAT HA CJIEQHUTE YCIIOBUA -
HsIMa Bpb3Ka OT 1oJjie KbM cebe CH U HsMa Pa3/IuyHu BPHh3KKU MEeX[Yy e[IHa ¥ Chllla JBOMKA
nmojeta. Bpb3KUTE UMAT CBOMCTBOTO, Y€ BCAKO II0JIE € JOCTBIIHO OT moJie 1.

Hedununusi: Heka nMame mepmyTtalusi Ha yuciata or 1 go N. Hue Hapuuame
mepMyTalnusaTa nooxo0sAw,o MompexkmaHe Ha I0JeTaTa, akKo0 € W3IBJIHEHO CIIETHOTO
yCIIOBHE - 3a BCSIKA BpPh3Ka OT IIOjIe ¢ KBbM IIOJie j, ¢ TpsiOBa ma Oboe mpemw ; B
IepMyTallusTa.

[Tpo6nembT 3a Deni e, ue Ts 3arybu uMmeanHaTa KapTa 3a UTPa Ha MOHOIOI. 3a
IacTue HEWHUSAT NMpusTen bobu cu CIIOMHS KapTaTa, HO TOM PeIId Oma ce mo3abaBisiBa
C Hesl, Ipedu fla ¥ Kaxe Kou ca Bpb3KuTe. I1bpBo, bobu ka3Ba Ha Deni, e nodxodaw,omo
moapexnaHe Ha IIojeTaTa e IocjiefmoBaTenHocTTa 1,2,..,N. Crnen toBa bobOu 1e
OTTOBOPH Ha HSKONKO BbIpoca oT Deni, 3a ma ¥ moMorHe fa pa3bepe KakBU ca
BPB3KUTE MEXKMYy IojieTaTa. Bceku BBIIPOC Ie Obe 3a TOBa HOKOIKO Nnodxodsua e
HSKaKBa IepMyTallus Ha YucjaaTa oT 1 g0 N (3a moBede MOOPOOHOCTH BUXKTE pas3meria
,1100POOHOCTH 3a MMIIEMeHTanusATa”). HalllaTa reporHS MCKa BalllaTa IIOMOII, 3a fAa
W3MUCIIYA U IIPUAJIOXKY CTPATErus C Bb3MOXKHO Hal-MaJIKO BBIIPOCH.

3adaua

Hanwumere nporpama monopoly2, K0siTO HaMUpa HEM3BECTHUTE BPH3KU C Bh3MOXKHO
Haii-MaKo BbIpocu KbM bobu. Ts TpsibBa ma chabpxka dyHkiuaTa find connections,
KOSTO IIle ce KOMIIIINPA C IIporpaMaTa Ha XKypHUTo (3a ponsita Ha boOn).

IToOpobHOoCMU 3a umMniemeHmayuama
Bamata ¢pynkuus find connections tps6Ba ma uMa cnepHus Gopmar:

std::vector <std::pair <int, int> > find connections (int N);

Ts me Oble M3BMKaHa €IHOKPATHO OT IIporpaMaTta Ha XYPUTO C eIUH ITapaMeThp -
Opoit moneta. PyHKIMATA TPsiOBA [a BbPHE CIKUCHK OT MOAPENEHU [BOWKHU, OMMCBAIIU
HaMepeHuTe BPh3KM MEX[y IojieTaTa. PedbT Ha HapeOeHWTe OBOMKH B CIHCHKA HSIMa
3HaAYEeHNE.

OyuKIMsaTa 3a 3ajlaBaHe Ha BBIIPOCcU KbM bobu uMa cneguus Gopmart:
std::vector <bool> check (std::vector <int> p);

[TapaMeTHpPHT p € IepMyTalusiTa Ha yuciata oT 1 1o /N BbB BbIIpoca. Pe3ynTaTsT e
OyneB BeKTOp b ¢ pasmep N, kbpeTo b, = 1 (0 < 7 < N) ToraBa U caMO TOraBa, KOrato €
U3NBJIIHEHO €0HO OT CJIEOHUTE YCJIOBUA:

* CBIIECTBYBa BPB3Ka OT I10JI€ p,; KBM IIOJI€ p; IPHU ¢ < j;
* CBIIECTBYBAa II0JI€ p; 38 KOETO b, = 1 ¥ BU€e MOXKe Jia Ce [IBUXKUTE 110 BPB3KUTE OT p;

RO ;.

3abenexeTre, 4Ye eOHO3HAYHOCTTA Ha CTOMHOCTUTE CJedBa OT CBOWCTBaTa Ha
BPB3KUTE.
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AKO mocemoBaTeIHOCTTa He € BajufHa IepMyTalus Ha 4Yuciarta oT 1 go N, 1e
nonyyute Wrong answer 3a Tecta. CinoXHOCTTa Ha QyHKUuATa € O(N). Moxerte na
M3BUKaTe Ta3u QyHKIUS Hal-MHOTO % IIbTY, B IPOTUBEH ClIydai Lue monyyute Wrong
answer.

Bamata nporpamMa monopoly2 Ttps6Ba pa ummiueMeHTupa O¢yuknusara find
connections. Moxe fa chabpKa U APYT Ko, GYHKLIUU U T100aTHU IPOMEHINBY, HO He
TpsiOBa ma chabpxka PyHKIMaTa main. OcBeH ToBa He TPsAOBa fa YeTeTe OT CTaHAAPTHUS
BXOJl UJIU [la IlevaTaTe KbM CTaHOApPTHUS U3X0f. BamaTa nmporpama TpsibBa fa BKITIOYBa
3arnaBHus (aunr monopoly?2.h ype3 uHCTPyKUUATAa KbM IpempoIecopa:

#include "monopoly2.h"

Oe2paHuyeHus
$ 1 <N <1000;
& M =N-—1.
Subtasks
ITog3amaua | Touku Heo0xoxumu N I pyru orpaHu4eHus
fsan nmoa3agavyu py p
0 0 B B KapTtara oT npumMepHaTa
KOMYHUKaIus.
1,2,..., N € eIUHCTBEHOTO
1 5 — <1000 nooxo0sAu,0 mogpexmaHe Ha
mojeTara.
2 6 0 <6 -

1,2,..., N MoraT ga ObmaT MonydyeHu
¥ Ype3 3allo4yBaHe C IOJIeTo 1, clief
TOBa U30pOsIBaHe Ha IoJjIeTaTa C
3 17 1 <1000 | HmUPEKTHU BPB3KH OT 1, cjief TOBa
n30posiBaHe Ha IoJieTa C
€IHOIIOCOYHH BPBH3KHU OT BTOPOTO
no0aBeHO T0JIe U T.H.

4 13 0,2 < 300 -

AKO 3a1oyHeM OT mojye 1 u
5 59 0—4 <1000 | cnemBaMe BPB3KUTE, HE MOXKEM a
KU3M0JI3BaMe I0BeYe OT 25 BPb3KH.

Toukume 3a 0adeHa nod3adaya ce noayyasam Camo ako 8CUYKU mecmose 3d Hes U
3a0va0icumesiHume nod3adavyu ca ycnewHo u30spiHcaHU, Kamo mo4ykume ca pasHu Ha
MUHUMA/AHUSA pe3yamam om mecma 3d Hesl U 3a0sadxcumesiHume no03adadu, YyMHONMCeH
no mo4ykKume Ha nod3adayama.

OueHssaHe

Bceku TecT nonydyaBa pe3yaTaT, KOUTO € POOHO YKUCIO MeXkAy 0 U 1 BKIIIOYUTEIIHO.
AKO fafeH TeCT MMa IIOJIOKUTEJIeH pe3yNlTaT, TOM Ce CUMTa yCHelleH 3a BalleTo
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pelIeHune. TecThT UMa MOIOXKUTEJIEH pe3yiaTaT, akKO YCIIEITHO OTKPHUETE BPE3KUTE MEXKIOY
IIoJjeTara.

AKo cnt e OposSIT Ha U3BMKBaHUATa Ha PyHKIuaTa Check 3a onpenesnen Tect, ToraBa
Pe3yaTaThT OT TeCTa Ce U3UMCIABA 110 CIeIHUS HauWH:

* 3a BCMYKHU MOA3agaydu: ako cnt > % TOTaBa pe3yNlTaThT € paBeH Ha 0.

* Ilop3amava 0, 1, u 2.
- Axo ent < 1%, Torasa pesynTaTsT € paBeH Ha 1.

* ITom3apaua 3.
- Ako cnt < 10 000, ToraBa pe3ynaTaThT € paBeH Ha 1.
- Ax0 10 000 < cnt < 15 000, ToraBa pe3ynTaThT € paBeH Ha min(—220 1),

cnt—90007
- Axo0 15 000 < ent < 1—1({f,ToraBa pe3ynTaTsT € paBeH Ha 0.1.
* [log3apaua 4.
- AKko cnt < 50 000,ToraBa pe3yiaTaThT € paBeH Ha 1.
- Axo 50 000 < cnt < 200 000,ToraBa pe3ynTaThT € paBeH Ha min(_—2900 - 1).
- Ako0 200 000 < ent < %, TOTaBa Pe3yJITaThT € paBeH Ha 0.1.
* [lom3apmaya 5.
- AKO cnt < 170, ToraBa pe3yiaTaThT € paBeH Ha 1.

3000
- Ak0 170 < cnt < 1000, ToraBa pesynTaThT € paBeH Ha min((L0E3008) < | 1).

- Ax0 1000 < ent < 20 000,ToraBa pe3yaTaTsT € PaBeH Ha min((i—ffg)M, 0.5).
- Ax0 20 000 < ent < %, TOraBa pe3y/TaThT € paBeH Ha 0.1.

ITpumep 3a KOMyHUKauus
Heka uMaMe cjefHaTa UIIOCTPAIUS Ha KapTa C 5 TojeTa 1 4 BPbh3KH:

O,

[leliCTBHA Ha BalllaTa MporpamMa OTrosop Ha XypHUTO
find connections(5)
check({2, 3, 4, 5, 1}) return {1, 1, 1, 1, 0}
check({1, 5, 2, 3, 4}) return {0, 1, 0, 0, 0}
check({1, 4, 3, 2, 5}) return {6, 1, 1, 0, 0}
return {{1, 2}, {2, 3}, {3, 4}, {2, 5}}
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JIokaaHo mecmaeaHe

3a JI0KaJTHO TeCTBaHe Ce TPefoCTaBAT crnegHuTe (QaitnoBe: monopoly2.h,
Lgrader.cpp, mpuMmepeH (aun monopoly2.cpp 3a Bamara mnporpamMa 4 ¢aun c
KapTaTa OT IpuMepHaTa KOMyHuKauus. KoraTo mpepmocTtaBeHuTe (paiiyioBe ca B efHa 4
ChbIlla TamkKa, MOXeTe [a KOMIIMIMpPaTe 3aefJHO BalllaTa Iporpama monopoly2.cpp u
Lgrader.cpp. ToBa 1ie HampaBu Iporpama 3a IIPOBepKa Ha KOPEKTHOCTTa Ha BalllaTa
GyHKIHA.

[Iporpamarta Iie W3WCKBA OT CTAHOAPTHUSA BXO[ CJleJHATa II0CJIeNOBATEIHOCT OT
qucia:

— Ha II'bPBUS Pe[: eIHO IS0 MOJI0KUTEIHO YKCIIO - OPOi Ha MHTepBanuTe N,
— Ha BCeKH OT cjefBamuTe N — 1 pefia gBe IOJIOXKUTEIHY LT YKCIIa, KOUTO OIMCBAT
©OHOIIOCOYHY BPB3KHU.

AKo He clieiBaTe IMPOTOKOJIa 3a KOMYHUKAIIU, IIle TIOJIyYUTEe MOAXOSIIO0 ChOOIIeHne
3aTrpelka. B npoTuBeH ciy4ai, ako IIporpaMaTa e yCIelllHa, ITe MoIy4YuTe ChoOIeHueTo
,1IpaBUITHO HAMEPEHU BPB3KU.".
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