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[Tocme Toro kKak Bel IoMoriu IeHU caenaTh WUOealbHYH) HIPOBYI KapTy MOJis
MOHONONUY B 2021 romy, ey CHOBa HyXHa Balla nomois! HamoMHHM, 4TO UrpoBas
KapTa JJIg MOHOIIOJIUK COCTOUT U3 N IoJjiel (IPOHyMepOBaHHBIX OT 1 10 N) u M CTPesoK
(HamlpaBNIeHHBIX IEPEX0OO0B) MeXAy HUMHU. 30eck M = N — 1. CTpenKu yOOBIETBOPSIOT
CIEeOyIOIIUM YCIOBUSIM — He ObIBaeT CTPEJIOK, HallpaBJIEeHHBIX OT IO K caMoMy cele,
U HET HECKOJIbKUX Pa3/IMYHBIX CTPEJIOK MeXAYy OOHOU U TOM Xe Mapou mojied. Takxke
CTpenku 00/1afaloT CBOMCTBOM, YTO KaXKJo0€e I0JIe JOCTUKUMO 10 HAM U3 TO0JIA 1.

Onpepnenenue: [IycTs y HaCc eCTh IlepecTaHOBKa 4ucesl OT 1 ©o N. Mul Ha3siBaeM
IIEPECTAHOBKY KOPPEKMHbIM Yynopsa0ovYeHuem noJel, €CIu BHIIONHSETCSA ClIenylollee
YCJIOBHE: €CJIU €CTb CTpPEeJIKa OT IIOJIS ¢ K IIOJII0 j, TO ¢ HOOJIZKHO CTOSTh paHbIIE j B
[IepecTaHOBKe.

[Tpo6nema [IeHu B TOM, YTO OHA ITOTEPsiJIa UeaTbHYIO KapTy AJIST UTPH B MOHOIIOJIHIO.
K cyacThio, e€ ipyr BoOu MOMHHUT KapTy, HO OH PeIlIny HEMHOTO ITI0BECEIUTHCS ITEPET] TEM,
KakK COOOIIUTL el 0 TOM, KaK OHa yCTpPOeHa.

Cuauvana bobu rosoput [IeHH, YTO IepecTaHoBKa 1,2, ..., N SIBISEeTCSI KOPPEKTHBIM
ynopsigouenueM monei. [Tocne aToro bobu 0TBETUT Ha HEKOTOPBIE BOIPOCH! [IeHu, YTOOR
IIOMOYb €y BBISICHUTBH, KaKHe CTPEJIKU CYILIECTBYIOT MeXHOy MOIsAMU. KaxX[abld BOIIPOC
OymeT KacaThbCsl TOTO, HACKO/1bKO KOPPEKMHbIM ynopsidoueHueM noel IBIsgeTcs KaKas-
TO TIEpecTaHOBKa 4uces oT 1 mo N (mnms Oornee mompoOHOM MHGOPMAIMKM CM. pasgen
"[letanu peanu3anuu”). Hala reporHsI IPOCUT BaCc IOMOYb IIPAAYMaTh M peann30BaTh
CTpaTEeruio C Kak MOKHO MEHbIIUM KOJINYEeCTBOM BOIIPOCOB.

3adaua

Hanumire mporpamMmMy monopoly2, KoTopasi ONpenensieT HEU3BECTHHIE CTPETIKH,
3aflaBas KaK MOXKHO MeHbIe BompocoB bobOu. OHa fgomXKHa comepzaTb (PYHKIHIO
find connections, koropas OymeT CKOMIMWIMPOBaHa C IPOrpaMMOW XKIOpH (3Ta
nporpaMMa 6epét Ha cebs ponb bobu).

Iemaau peaausauuu
Bama ¢yukiug find connections monmxHa umeTsh crepyrommi hopMart:

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

OHa OymeT BhI3BaHA OOWH pa3 IIPOTPAMMOM XKIOPH C ONHUM IIapaMeTpOM —
KOJIMYECTBOM IIOJIEN. OyHKLIKA [OJI)KHA BEPHYTh CIUCOK YIOPSIAOYEHHBIX IIap,
ONUCHBAIOUINX HalileHHble CTPEJIKM MeXAy MonsaMu. [IopsamoK yIopsimOueHHBIX Iap B
CIIUCKe He UMeeT 3HaYeHHUs.

OyuKIMs OIS 3afaBaHus BOIPocoB bobu uMeeT crmemyomui ¢hopmar:
std::vector <bool> check (std::vector <int> p);

[TapameTp p — 9TO IIepecTaHOBKa YKCEN OT 1 o /N B 3agade. Pe3ynbTaT — 3TO Oy/eB
BeKTOp b pasmepa N, rae b, = 1 (0 < ¢ < N) TOTrHa ¥ TOJIBKO TOTHa, KOTAa BEIIOIHSAETCS
OJHO U3 CJIeAYIOLIUX YCIIOBUM:

* CyILIeCTBYeT CTPeJIKa OT II0JI p; K IOJII0 p; IIPU ¢ < j;
* CYIIECTBYET IIO0JI p,, /st KOTOPOro b; = 1, ¥ MOXKHO IPOMTH II0 CTPEJIKAM OT p; K p;.
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OnHO3HAYHOCTh BO3BpAllla€MBIX 3HAa4YEeHUU cienyeT u3 CBOMCTB CTpPEIJIOK.

Ecnu mocnenoBaTeNbHOCTh He SBJISETCSA [1epeCcTaHOBKOM 4ucenl OT 1 go N, BH
nonyyute Wrong answer g Tecta. DyHKIUA BHIIONHAETCH 3a O(N). Brl Moxere
8
BEI3BATh 3Ty QYHKIMIO He Gosee 13- pas, uHaue Bbl momy4ute Wrong answer.

Bamma nmporpamma monopoly2 nonxxHa peanu3oBaTh QyHKIU0 find connections.
OHa TakxXe MOXKeT CofepxkaTh APYrou Kom, GYHKIUK U TIo0abHEIE IepeMeHHbIe, HO He
IOJIKHa cofepxKaTh QyHKLIHI0 main. Kpome Toro, BE He HOJIXKHBEI CYUTHIBATh JTaHHbLIE U3
CTaHIApPTHOTO BBOJa MM BHIBOJWTH flaHHbIE B CTaHOAPTHHIM BHIBOA. Ballla mporpaMma
OOJIXKHA BKJII0YaTh 3aroIOBOYHBIM (ausm monopoly2.h ¢ mOMOIIbI0 MHCTPYKUUU OIS
IIpenpoLeccopa:

#include "monopoly2.h"

Oe2paHuyeHus
& 1 <N <1000;
& M=N-—1.
ITod3adayvu
ITop3amauya | bamwibl Heob0xoxumbie N IIpyrue orpaHu4YeHUus
A3an noa3agadyH py p
0 0 B B Kapra u3 npumepa
B3aMMOJIENCTBHS.
1,2,..., N — eOVUHCTBEHHOE
1 5) — < 1000 KOppeKkmHoe ynopsinodynuBaHue
TIOJIEH.
2 6 0 <6 -

[IepecTtaHoBKa 1,2, ..., N TaKXke
MOXKeT OBITh IIOJTyYeHa
CIemyIomuM 00pa3oM: BHIIKUCATh
1osie 1, 3aTeM BHIIHCATH IIOJIA K
3 17 1 <1000 | KOTOPHIM €CTh IIPSIMBIE€ CTPEJIKU
OT 1, IOCJIe 3TOr'0 BHIIIKUCATH IO
K KOTOPHIM BeOyT IIPSAMEIE
CTPEJIKU OT BTOPOTO
BBIIIMCAHHOTO II0JIs, ¥ TaK Jaliee.

4 13 0,2 < 300 -

Ecnu MBI HAUMHAEM C oM 1 U
clieflyeM II0 CTPejKaM, Ml He
CMOZKEM HCIIOIL30BaTh OoJjiee 25
CTPEJIOK.

) 99 0—4 < 1000

Baanvl 3a kKaxcOyw nod3adayy HAYUCAAMCA MOJAbKO 8 MOM Cayyde, ecAu 8ce
mecmbul 015 Hee U Heobxodumvble nod3adayu O6vl1u ycnewHo npolideHbl, U 6an/1bl PasHbsl
MUHUMAnbHOMY Oaany mecma 8 Hell U Heob6xoOuMbix nNod3adayax, YMHONCEHHOMY Ha
6aaavl nod3adavu.
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Cucmema oueHusaHusA

Kaxnwiii TecT mony4yaeT 0aiyl, KOTOPBIHM SBASETCS APOOHBIM YHMCIOM Mexny 0 u 1
BKJIIOYHTEIbHO. ECNIM TecT uMeeT IONOXKUTENbHBIM 0asj, OH CUMTAETCS yCHEeIIHbIM
IJIST BAIlIeTO pelleHusi. TecT uMeeT MOJIOXKUTENIbHBIN 6allyl, €CJIM BHl YCIEIIHO HaXOMUTe
CTPEeNIKUA MEeX[Y IOJISIMHU.

Ecnu cnt — 3TO KOMMYeCTBO BHI30BOB GyHKIMMU CheCk [sg maHHOTO TecTa, TO Ga
TeCTa PAaCCYUTHIBAETCS CIIEAYIOIIUM 00pa3oM:
o Jlns BCcex mop3apay: eciu cnt > % TO 6ajiI paBeH 0.
e Ilog3amaum 0, 1 u 2.
- Ecnu ent < 1—](\’;3 TO GaJII paBeH 1.
* Tlog3amaua 3.
- Ecnu ent < 10 000, To Oanm paBeH 1.

- Ecmm 10 000 < ent < 15 000, To 6am paBeH min(——29%- 1).

- Ecnu 15 000 < ent < % TO Gasy paBeH 0.1.
* [log3apaya 4.
- Ecnu ent < 50 000, TO 6anm paBeH 1.
- Ecnu 50 000 < ent < 200 000, To Gast paBel min(—22200__ 1),

cnt—25000°
- Ecmu 200 000 < ent < % TO Gas paBeH 0.1.
* [Tog3apaya 5.
- Ecnu ent < 170, To 6anm paBeH 1.

3000

- Ecmm 170 < cnt < 1000, T0 6amm paBen min((L9E3008) < | 1),

- Ecmu 1000 < ent < 20 000, To Gayut pases min((10)**, 0.5).

cnt

- Ecmm 20 000 < ent < % TO Gasy paBeH 0.1.

ITpumep 83aumodeliicmaus
[IycTe y HaC ecTh cienyolas UIMIOCTPaLUs KapThl C 5 MOJISAMHU U 4 CTPEJIKaMU:

O,
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IeHcTBHS BallleH MPOrpaMMbI e CTBHS U OTBEThI XKIOPH
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 {0, 1, 1, 0, 0}
return {{1, 2}, {2, 3}, {3, 4}, {2, 5}}

JIoKanvHoe mecmuposaHue

[I7151 TOKaIbHOT'0 TECTAPOBAHUS IPEOCTaBIEeHH cleayomue gains: monopoly2.h,
Lgrader. cpp, ¢aitn-mpumep monopoly2. Cpp Ojis Balllell IporpaMMBbl U (aiisl ¢ KapTou
13 IpuMepa B3aMMOJENCTBUS. Ecnu mpemocTaBlieHHBIE (aiabl HaXOOSATCS B ONHOMU
ImanKe, BBl MOXKETe CKOMIIMIMPOBAThH Ballly IporpaMMy monopoly2.Cpp BMecTe C
Lgrader. cpp. 9To co3macT mporpamMMmy AJisi IPOBEPKU IPaABUIBHOCTY Balllel (GyHKIUH.

[TporpaMMa CYMTHIBAET M3 CTAHOAPTHOT'O BBOMAA CIIEAYIOIIYIO IOCIIENOBATEIbHOCTh
YHCeN:

— B IIEPBOY CTPOKE: OOHO HaTypaJibHOE YKCJI0 — KOJIMYECTBO IoIen N;
— B Kaxpaou u3 cnegyomux N — 1 CTPOK [Ba HaATypajbHBIX YHCJIa, ONMKCHIBAIOIIAX
CTPEJIKY.
Ecnu BHL He criefyeTe MPOTOKOIY B3aUMOAEWCTBUS, BHI IIOJIyYUTE COOTBETCTBYIOIIEE
coobienre 00 omubKe. B TpoTUBHOM clTydae, eCliM TporpaMMa YCIIeITHa, Bl MTOTy4YuTe
coobmmenue “Correctly found connections.”.
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