JIKLL.2017.AerycT. A" Jenb 07
Cypucnaenb, «bepengeesbl nonsivel», 30 nons 2017 roaa

3apaya A. Bbinyknasa obonouka

Nwms Bxonuoro daiia: hull.in
Nwmsa Beixognoro daiiia: hull.out
Orpanndenue 110 BpeMeHHU: 2 ceKyHIBI
Orpanudenue 110 HAMSATH: 256 merabaiiT

Jlano N Touek Ha MJIOCKOCTH.
Hy:kHO mocTponTh UX BBITYKJIYIO 000I0YKY.
lapanTupyercs, 9To BBITYyKJas 000J0UYKA HE BHIPOXKIEHA.

dopmaT BXOAHbLIX AaHHbIX

Ha nepsoii crpoke uncio N (3 < N < 10%). Caexpyronme N CTPOK COZEPIKAT MAPHI MEIbIX YHCET T 1
y (—10° < z,y < 10%) — TouKm.

Byapre akkyparabl! Touku nponsBo/ibabl. BhiBatOT COBIIajaonme, ObIBAIOT JI€XKAIUE HA, OJHON IPsi-
MOIi B OOJIBIIIOM KOJIUYIECTBE.

MdopmaT BbIXOAHbIX AAHHbIX

B nepsoit crpoke BriBeguTe N UHC/IO BEpUINH BBHITYKJIOH obosiouku. Cremaytorre N CTPOK JOJIZKHBI
COZlepKaTh KOOPAWHATHI BEPINUH B MOpaake ob6xoja. Hukakwme Tpu moapsay wayiire TOYKH HE JTOJIZKHBI
JIeXKaTh Ha O7HO# mpsaMoii. Kpome Toro, B mocaegHell CTpOKe BBIBEANTE TLIOIIAIE IOy IUBITIENCS BBITYKIOM
obos10uku. ILmomnia b HEOOXOMMO BBIBECTH aOCOIIOTHO TOYHO.

MNpumepsbl
hull.in hull.out

5 4

00 00
20 02
02 2 2
11 20
2 2 4.0
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3apayda B. Teogop Py3BenbT

Nwmsa Bxoguoro daitra: theodore.in
Nms Beixoguoro daiiia; theodore.out
Orpanuyenue 10 BpeMeHU: 2 ceKyH/IBI
Orpanudenue 1o TaMATH: 64 merabatita

«Teomop PysBenbry — drarman BoenHo-Mopckoro (tota Kykysstuanu. 3akagaTbie Bparu KyKyJ/IsSH/I-
1eB, bJIaTIa /b, Penuin YHHITOXKuTh ero. Ouu y3uaum, aro «Teogop Pyssenbry npejcrasisier coboit
BBIMYKJ/IBII MHOTOYTOJIHUK U3 7 BEPIIUH U y3HAJU €ro KOOPAWHATHI. 3aTEM OHU BBIINYCTU/IU 1M OaJLIu-
CTHYECKUX PAKET W OIPEJIE/NIM KOOPAUHATHI TOYEK, I/l€ ITU PAKeThl B30pBa/mcCh. 1o pacuéram mrrada
dumarnangnes, «Teomop Py3Benbry Oymer yHUUITOXKEH, €CIM B HETO TIOMAIET X0Ts OBl k pakeT. Borancimre,
yIAI0Ch iU (DIATIAHIIAM YHUUTOXKUTL KOPab/Ib.

dopmaT BXOAHbLIX AaHHbIX

B nepsoii crpoke depe3 mpobes 3ammcanbl neabe dncia n, m, k (3 < n < 10°, 0 < k < m < 10°).
B mocsenyronmx n CTpoKax 3almMCaHbl KOOPAMHATHI BEPIIXH MHOIOYTOJBHUKA B IOPsIKE 00X07a IIpo-
THB 9aCOBOU cTpesiku. B cieayomux m CTpOKax 3amucaHbl KOOPAUHATHI TOYEK. l'apaHTupyercs, 94To BCe
KOOP/IHHATEI — TIe/IbIe YHCIIa, He HpeBocxodmue mo Moxyao 107,

@D opmaT BbIXOAHbIX AAHHbIX

Brieequre «YES», eciin B MHOTOYTOJIbHUKE WJIM HA €0 TPAHUIE JIEXKUT 10 Kpalineit Mepe k Touek, u
«NO» B mIpOTHBHOM CJIyYae.

MNMpumepsbl

theodore.in theodore.out
54 2 YES
1 -1
12
04
-12
-1 -1
-2 -1
1 -1
01
23
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3apaya C. lNnaTtHble goporn

Nms BxonuOrO daiiia: highways.in
Nwmsa BexogHOTO haiina: highways.out
Orpanuyenue 10 BpeMeHU: 3 CeKyH/IbI
Orpanudenue 1o TaMATH: 256 merabaiiT

M>sp ofHOTrO GOJBINIOrN0 TOPOJA PEIn/l BBECTU ILIATY 3a IIPOE3J] IO II0CCe, MPOXOJMIINM B paiioHe
ropojia, 9Todbl CHU3UTH 00bEM TPAH3UTHOIO TPAHCIOPTA. B paiione ropoja mpoXomuT 7 MIOCCe.

Ho pykoBojicTBO 06/1acT, B KOTOPO#l PACIOJIOXKEH T'OpOJI, BOCIPOTUBUIOCH Ij1aHaM mapa. leiicTBu-
TeJIbHO — JIa/IbHOOOMIIMKY [1PEJICTAB/IAIOT CODOH HEIJIOX0H UCTOYHUK JI0XO0/I0B J1Jisd DOJIBIIIOI0 KOJIMYeCTBA
kade u rocTuHull B HeOOIBIIUX FOPOIKAX.

B pesyabrare pemunin, 9To miata 6ygeT BBEI€HA TOJBKO HA IIOCCE, KOTOPhIE TPOXOJAT Uepe3 TOPOI.

B ropoge ucnonb3yercst pa3BuTasi CUCTEMa, METPOTIOJUTEHA, BCErO B TOPOJE €CTh M CTAHIUIl MeT-
po. Perieno 61710, 9TO II0CCE TPOXOAUT UEpE3 TOPOJ, ecju b0 OJHA M3 CTAHIUI MEeTPO PaCIOJIOXKEHA
HEIIOCPE/ICTBEHHO Ha I110CCe, JINbO eCTh XOTst Obl OJ/[HA CTAHIINS C KaXKJ0W CTOPOHBI OT ITOCCE.

[Tomorute Temnepb M3pPY ONPEIETUTH, KAKHE IIIOCCE TPOXO/SIT Uepe3 TOPO/I.

dopmaT BXOAHbLIX AaHHbIX

[TepBas crpoka BXxouHOIo (ailia COAEPKUT JIBA LIE/IbIX YUC/Ia: 1 U M — KOJMYECTBO [IOCCe U KOJIUYe-
cTBO cTaHnuii Mmerpo, coorsercrsento (1 < n,m < 100 000).

Crezyrormue 1 CTPOK OMMCHIBAIOT IT0cce. Kazk10e Mocce OMIChIBAETCS TPeMST IeTBIMI THCIaMA &, b 1 ¢
W npejicTaB/IsgeT coboil MPsSMYIO Ha MJI0CKOCTH, 3a1aBaeMylo ypasuenuem az+by+c = 0 (|al, |b], |¢| < 10%).

Crexyrormme m cTpOK BXOTHOrO daiia onuchBaoT craHnnu Merpo. Karkgas craHmms onnchiBaer-
Csl ZByMsl IeJIBIMKM YUCJAAMU T W Y W TIPEJCTAB/IsSeT CODOW TOUKY Ha IJIOCKOCTH C KoopjaumHartamu (z,Y)

(I, [yl < 10%).
dopmMaT BbIXOAHbLIX AAHHbIX

[lepBas crpoka BbIXOAHOIO baiiia JOJKHA COAEPKATH OJHO IEJ0€ YUCJ0 — KOJMIECTBO I10CCE, KO-
TOpBIe TIPOXONAT dYepe3 ropos. Bropas cTpoka Jo/mKHA COMEepKaTh HOMePA ITHUX IIOCCE B BO3PACTAIOIIEM
mopsinke. [Tlocce mymepytorcess ot 1 10 n B TIOpsijiKe, B KOTOPOM OHHU OIIHUCAHBI BO BXOIHOM haiise.

MNMpumepsbl

highways.in highways.out
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3apgayda D. OunameTtp TOUeEK

Nwmst BxomgHOTO (haitia:
Nms Beixoguoro daiiia;
Orpanndenre 0 BpEMEHNU:
Orpanudenue 1o TaMATH:

diameter.in
diameter.out
1 cexyrma

64 merabaiiTa

Ha nnockoctu maubr N Touyek. Bam Tpebyercs HAlTH pacCTOsiHUE MEXKTY JBYMsI CAMBIME YA I€HHBIMU

TOYKaMHU.

dopmaT BXOAHbIX AaHHbIX

[epnasi crpoxa cogepxut kommdectso Todexk N, (1 < N < 10%). Kaxas n3 nocreayomux N cTpok
COZIEPIKHUT JBa TEJIBIX YHCIA — KOOPIUHATHI T; 1 y;. KoopauuaTs! o Mozysio He mpesocxogar 10,

dopmMaT BbIXOAHbIX AAHHbIX

BriBeanTe B BBIXOAHOM (hailil AmaMeTp MHOMXKECTBA, TOUEK MAKCHUMAJIbHO BO3MOXKHO TOTHOCTHIO.

Npumepnbl
diameter.in diameter.out
5 2.828427124746
00
2 2
11
02
20
7 3.162277660168
00
11
22
02
13
01
20
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3apava E. CunoBoe none

Nmsa Bxoguoro daitia: BBOZ,

Nwms Beixognoro daiiia: BHBOZ,
Orpannvenne Mo BpeMeHNU: 3 CexkyHIIbI
Orpanudenue 1Mo maMsITH: 256 merabaitt

Nmmepust obHapyRua MITEKHUKOB Ha, JeAsHo miarnere Xot! [lo cBemenmsiM pasBeaku BCe KOMaH-
mosanne Anbsarca [loBcTanies ceifaac CKpbIBaeTCA Ha 6aze «IX0», CIPATAHHONW B TOpaX HA CEBEPe ITOi
CypPOBOl IJIaHETHI.

s Toro, 9T06bI OKOHYATETHLHO MOJABUTEH CUJIBI BOCCTAHUS, HEOOXOIUMO B XO/e CTPEMUTEILHOM aTaku
YHUYTOXKUTH 3Ty 0a3y U CKPBIBAIONINXCS HA Hell MaTeKHUKOB. K COXKaJIEHUIO, YKPBITHE XOPOIIO YKPEer-
JIEHO: B YaCTHOCTH, €r0 3AIUIIAeT MOIIHOE CUJIOBOE II0/Ie, IPenATCTBYoNee boMbapIupOBKaM C OPOUTHI.
CusoBoe mojie umeer OPMy BBIITYKJIONO MHOTOYTOJBHUKA ¢ BeprmHaMud B N ClIelUua bHbIX CTAHISX-
perpancagTopax. Hukakne Tpu CTaHINHM He pacHoIaraioTcs Ha OTHON IPIMOil.

[lepes Tem Kaxk HAYMHATH OMEPALMIO [0 YHUUYTOXKEHUIO MOBCTAHIEB, TpeOyeTcs JjumuTh ux 6a3y cu-
JIOBOT'O IO/, YHUITOXKUB 3TU [N craHiuili TouedHbiM 6oMboMeranem. OHAKO TOYHbBIE KOOPIUHATHI ITUX
CTaHINIT HAM HEW3BECTHBI. Barla 1e/ib — y3HATh PACIO/IOKEHNEe CTAHITUI- PETPAHCIAATOPOB, UYTOOBI HAIIN
BOICKA CMOTJIN HAYATh HACTYILIEHUE.

Ha mnamere BBefena crucreMa KOOPAWHAT, YCTPOEHHAd TaK, UTO BCE CTAHITNU-PETPAHCIATOPHI HAXO-
JISITCST B TOYKAX C MEJIBIMA KOOPAWHATAME, He TpeBocxogdammmvu C' 110 MOIYJIIO.

B Bamem pacrmopsizkeHuu eCThb 30H/1-PA3BEIUNK, OCHAIIEHHBIN CIIEITUATHLHBIM 000Dy I0BAHIEM , TI03BOJIsI-
IOIIUM PETUCTPUPOBATH CTAHITMU-PETPAHCAITOPHI. Kcn 3amycTuTh ero mo npsiMoit Haj| 6a30ii IOBCTAHIIEB,
1o ero nH(MOPMAIUU MOXKHO OYJeT y3HATb, CKOJIHLKO CTAHIUI-PETPAHC/ISITOPOB PACIOIATAI0TCs CJIEBA, U
CKOJIBKO — CIIPaBa OT MpsiMoit ero jprKenusi. CTaHIINM, HAXOISIIUECs] HA €10 [y TH, 30H]] He PErUCTPUDYeT.

C HOBCTAHTAMH HAJ0 PACHPABUTLCS KAK MOXKHO CKOpee: y Bac ecTh BpeMs He 6ojee dem ma 10°
3aIyCKOB 9TOT'0 30H1a. BoccranoBuTe 110 10JIy 9€HHONE 0T HEro nHMOPMAIMY TOYHbIE KOOPAMHATHI CTAHIIH-
PeTPaHCIATOPOB, YTOOBI MBI MOTJIV HadaTh HacTyTenne, u MMmnepust Bac He 3abymer!

NpoTokon B3aumopgeicTena

[Ipu samycke pemenusi Ha BXOJ HOJAOTCA jaBa mejablx unmcaa N u C — KOJIMYecTBO CTaHIumii
(3 < N <1000) n orpannvenue Ha abcom0THYIO Bemunny ux koopaunar (5 < C' < 1000 000).

Jlyig 3amycka 30H7a BBIBEIUTE CTPOKY «? X1 Y1 T2 Y2», Tae (x1,y1) u (r2,y2) — 1BE TOYKHU C IEI0-
YUCJIEHHBIMU KOOPJAMHATAMHU, JIEXKAIIME HA [IPIMOIL, 110 KOTOPOH JIOJI2KEH JIETETH 30H/I.

Bomt Gyer JiereTh B HAIPABJIEHUU OT IE€pBOii TOUYKU KO BTOpOil. Touku He MOJKHBI COBIAIATh. Ko-
Op/IMHATHI TOYEK HE JIOJKHBI IPEBOCX0AuTh HC 110 MOYITIO.

Ha xaxkprit 3amyck 30HI1a-pa3BeanKka BBOIUTCS MOyUeHHAS UM WH(MOPMANA — IBa, MEIbIX UNCJIa
[ u r, pazmeeHHbIX TPo6eIOM,— KOJUYECTBO CTAHIUI-PETPAHCISITOPOB CI€BA U CIPABA OT MPSIMON ero
JABUKEHUA COOTBETCTBEHHO.

Kax TOJBLKO BBI HaiiJieTe OTBeT, BhIBeIUTe CTPOKY «Ready!» u B caemyiommx N CTpPOKaX BBIBEJUTE
KOOPJMHATHI cTaHIuii B Jitobom mopsinke. [locie 3Toro Bama nporpamMma g0/I2KHA 3aBEPITUTHCS.
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MNpumepsbl
BBO[, BREIBO[

45 ?-1313
0 4 71212
03 71102
03 ?-1002
02 7000 2
11 71012
31 72022
30 73012
30 Ready!

0 -1

21

02

-1 0

3ameyaHune
B Tounoctu cobsomaiiTe bopMaT BBEIXOIHBIX JAaHHBIX. Ilociie BBIBOIA KaXK0#l CTPOKHM COpachIBaiiTe

Oydep BBIBOA.
[Iporpamma He jJ0JKHA jeaaTh 6osee 10° 3ampocos 3amycka 301a. [IpH IPEBBINIEHNN TOTO KOJIte-
CTBa, TeCT GymeT He Tpoiijen ¢ BepaukToM « Wrong Answers.
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3apayva F. Mlgon Moroxy-Pn

Nwmsa Bxoguoro daitra: centroid.in
Nms Beixoguoro daiiia; centroid.out
Orpanuyenue 10 BpeMeHU: 2 ceKyH/IBI
Orpanudenue 1o TaMATH: 256 merabaiiT

JlaBHBIM JABHO T7Ie-TO B TIyOmHe AMEPUKY CyIIECTBOBAIO MOTYITIECTBEHHOE TIIEMS ¢ BEJTHKUM BOXKJIEM
MuaauByxom. OJHAXKIBI 9TO MIeMst 3axBaTUI0 Tpu ropoga Maiisi. [IuaHUBYX 3ayMasics: HEOOXOMUMO
KaK-TO KOHTPOJINPOBATH [MOKOPEHHbBIE Tepputopuu. st 3Toro oH obparu/ics K KperaM BeEpXOBHOTO Oora
Moroxy-Pu 3a nowmotipio.

2Kperipl JIoHEC/IM JI0 HETO BOJIIO Hora: Jijisi KOHTPOJIS STUX TPEX FOPO/I0B HEOOXOUMO IIOCTABUTH U0/
Moroxy-Pu, cozmatoruit pesiurnosuoe moje uag ropogamu. OJHAKO STOT U0 HACTOJIBKO MOTYIIECTBEH-
HBIN, 9TO OyAy9Yn HEyPABHOBEIIEHHBIM TPEMs KEPTBEHHBIMU AJITAPSIMU, PACIOJJIOKEHHBIMA 110 OJHOMY B
KaxXKJOM TOpOJie, OH MOXKET 3aIIPOCTO CBECTU BCeX JIIOJel B OKpyre ¢ yMma. /l1g ypaBHOBeIMBaHUS W01
aJITapu HY?KHO TOCTaBUTH TAKUM 00pa30M, 4TOOB! IEHTP MACC CHCTEMbI M3 ITUX TPEX TOYEK COBIAIAJ C
unosoM. Ilpu moacaeTe mMeHTpa Macc CINTAETCS UTO BCe aaTapy MMEIOT OJNHAKOBYIO MAcCCy.

Teneps IlurHUBYX Pa3MBINLILIET: Ky K€ MOCTABUTH WI0J. Y HEr0 €CTh CIIUCOK BO3BBIIIEHHOCTEI,
IPUTOTHBIX JIJIS YCTAHOBKM naoJia. [lomorure emy ompemennTsh, Ha KaKue W3 HUX MOXKHO TOCTaBUTDH WO
6e3 pUCKa BbI2KeYb MO3I'M HACEJIEHNUIO I'OPOJIOB PEIUIMO3HBIM I10JIEM.

Kaxpiit ropo mmeer popMy BBIITYKJIOIO MHOTOYTOJIBHUKA, HUKAKWE TPU BEPIINHBI KOTOPOTO HE Jie-
xaT "Ha OHOH npamoii. [opoga moryT nepecexkarbesd. Kaxkapiit anrapb J101KEH MPUKPEILIATHCI K CBOEMY
rOPOJTY OCOOBIM OOPSIZIOM, MPHYeM OH 00sA3aH HAXOJUTHCS Ha €ro TePpUTOPHH (BO3MOXKHO HA I'DAHUIE).
Takum obpazom, Ha TEPPUTOPUN IOPO/A MOXKET ObITh HECKOJIHKO aaTapeil, HO K HeMy OyJieT OTHOCUTbCS
POBHO OIWH W3 HUX. AJITapu, WI0J U BO3BBIMIEHHOCTH SIBJISIIOTCST TOYKAMW HA, TIJIOCKOCTH, HEKOTOPhIE 13
KOTOPBIX MOT'YT COBITaIATh.

BozsbllenHocTr paccMaTprBalOTCs HE3aBUCHUMO JIPYT OT JIpyTa, Paclo/iozKeHne aaTapeil 1y Pa3HbIX
BO3BBIIIIEHHOCTEN MOYKET ObITH pa3HBIM.

dopmaT BXOAHbLIX AaHHbIX

Cragajta ujlyT pa3jie/IeHHbIE MYCTHIMU CTPOKAMU OIUCAHUST TPEX FOPOJOB B CJeayomeM dhopMare:

B mepBoit crpoke mjer menoe wncao n (3 < n < 5 - 1()4) — KOJINYEeCTBO BEPIIMH MHOI'OYI'OJIbHUKA.
Cremyiomme n CTPOK COAEPKAT IO ABa, MEIBIX YUCIA T;j, Y; — KOOPAUHATHI i-0ii BEPITHHBI MHOTOYTOJIbLHIKA,
B TIOpsIAKe 00X0a MPOTHB YaCOBON CTPEIKMA.

[Toce ommcanusi ToposoB uieT nejgoe uducao m (1 < m < 105) — KOJIMYIECTBO BO3BBIMIEHHOCTEIA.
Ciestytorme m CTPOK COJEPIKAT 1O JBA LEJIBIX YNCJIA Tj, Yj — KOOPIMHATHI j-OT0 XOJIMA.

Bce xoopamHATBI BO BXOJHBIX JIAHHBIX HE TTPEBOCXOMAT O - 10® mo MO/TYJTIO.

dopmMaT BbIXOAHbIX AAHHbIX

BeiBegure 1151 KazK 10 BO3BBIIIEHHOCTH HA OTEabHOIN crpoke «YES» (6e3 kasbruek) uau «NO» (6e3
KaBBIU€K ), B 3aBUCUMOCTH OT TOTO, MOKHO JIX TIOCTABUTDH TPH YKEPTBEHHBIX A/ITapsl JI/Is YPABHOBEIINBAHIS
UJI0J1A WA HET.
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MNpumepsbl
centroid.in centroid.out
3 NO
00 YES
10 NO
11 YES
4 NO
8 8
55
6 4
8 4
3
-1 -1
-3 -1
-2 -2
5
00
21
71
11
53
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