3. ®DITHAJIBHDBIN STATII

SaKJIFOYNTE/ILHBIA TAIl OJIUMIINAIBI COCTOUT U3 JABYX YacTeil: WHIUBHUIYAJILHOE pPe-
ImeHue 3a/ad4 10 IpeaMeTraM (MaTeMaTI/IKa, I/IH(bopMaTI/IKa) 1 KOMaHJIHOE PEIlEeHNEe MH2Ke-
HEPHON 3aJa4U.

3aJilauy NHJIUBUIAYaAJbHOTO Typa

Ha nrauBuayaabHOe pelreHne 3a/1atd JaeTcs 110 2 Jaca Ha OAuH mnpeaMeT. [y kaxk 1oit
u3 mapaJsutesteii (9 knace win 10-11 Kiace) mpejiaraercs cBoit HaboOp 3aJad MO MaTeMa-
THKE, 33JIa91 110 WH(OpMaTHKe - 00IIne JI/Isi BCeX YIaCTHUKOB.

Pemrenne kaxkioif 3aja4dmM 110 MaTeMaTUKe JdaeT OlpeaesIeHHOe KOJMYIeCTBO 0aJsIioB
(em. kpurepun onenkn). [Tpu sTom Kazkgas 3aja4a Jeuiach Ha 3 Moj3a1aqu TaKuM 00-
pa3oM, 9TO perieHne KazkI0i 1Mo/ 13a/1a91 0/ IBOJINIO K PEIEHUIO CJIeIYIONIei. 3a KaxK Iy o
10/138/1a9y MOXKHO IHOJIy9IUTh OT () 10 YKA3aHHOIO KOJIUYIECTBA OAJLIOB.

Pemmenne 3a1a1 o nadopMaTKe Mpe/Iroaraao Hamucanue mporpaMM. OrpaHnaeHnst
10 MUCITOJIb3YEMBIM si3bIKaM IPOrpaMMUpoBaHud He ObL10. IIpoBepodHbIe TECTHI JI/Isd KaK-
JIoM 3a1a9u 110 wHGOpPMaTHKe JeJIN/INCh Ha HECKOJIbKO rpyiir. [Ipoxoxkaenne Bcex TeCTOB
B I'PYIIIIe TPYNIIA TECTOB JIA€T OIPEJIeJIEHHOE KOJUIEeCTBO OAJIJIOB 3a PEIeHne 3a/1auu.

YYacTHUKH TIOJIyIaIOT OIEHKY 3a PellleHue 3a/1a9 B COBOKYITHOCTH IO BCEM ITPe/IMeTaM
JarHoro npoduist (MaremMaruka u uHdopmarnka) — cymmapto ot 0 j1o 200 6asios.

8.1. Bagayu mo maremaruke (9 kJacc)

3adaua 8.1.1. (20 6asros)

Carria ejieT Ha BEJIOCUIIE/IE TIO POBHOMY YYacCTKY JIOPOTU U XOUET M3MEPUT CBOIO CKO-
poctb. OH jiesiaer 56 060pOTOB B MUHYTY IejiaJisiMi (JIEPKO M3MEPUTh [IPU [OMOIIU YacoB
¢ cekyHoMepoM). Eie oH 3HaeT, 4o auamerpbl Kojiec 66 caHTUMeTpPOB, GOJIbINAs 3BE3-
nouka uMeeT 45 3yObeB, a Majenbkas — 16 3yobeB. Haiiure ckopocts Carmm B KM/ 9ac.
Pesysbrat okpyrmTe 710 1eJI0T0 9uca.
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Pewenue

O 000pOT 3aJIHEro KOJIeCa COOTBETCTBYET OJIHOMY ODOPOTY MaJjioif 3BE3/I0UKH U

16
R obopoTa 0OJIBINON 3Be3/I0UKN. 3a 3T0 BpeMms Callla c/IBUraeTcss Ha PacCTOSHUE, PaB-
HOE JIJIMHE OKPYKHOCTH KoJjieca, T.e. 667 cM. Y1yioBasi CKOPOCTh 3a/JHEr0 KOJIeca pPaB-
56 - 45 56 - 45 - 667

06/muH. Torma CKOpoCTh BeJIOCHIIEa paBHA U = 16 CM/MHH=

Ha W =

6,237 kM/4gacx 20 KM/ gac.
JlonosiHuTEIbHBbIE KPUTEPUU OIEHKU

OTcyTCTBYIOT.

3adaua 8.1.2. (30 6asros)

PobGoT mManuiyiaTop COCTOUT M3 JABYX CTep:KHEH JuHoil 1 M m ynpaBiigeTcd JByMd
ocsamu B Toukax A m B. I[lpenmer D B mavagbHBbIE MOMeHT HaxonuTcss B Touke C Ha
paccrogann 1 M ot A. Tpebyercs MOMHATH €ro CTPOro BEPTUKAJIBLHO BBEDPX YIIPABIIAA
TOJIBKO yIylaMu o u f3.

a) (5 6am) Ha kakyoo MakCHMAaJbHYIO BBICOTY MOYKHO TOJIHATH Tpeamer D 1mpu
IIOMOIIM 3TOT0 MAHUITYJIATOPA”

6) (10 6asra) Haiimnre snavenns « u 5 B Moment, Korja C'D = 0,5 M.

B) (15 6astoB) Beipasure a u 5 B Bujie dyHKIuUii 0T BpeMenu ¢ Tak, 9To0bl IIpeIMeT
D nogauMaIcs ¢ IIOCTOSHHON CKOPOCTBIO U JJOCTUT MAKCUMAJILHON BBICOTHI B KOHIIE IEPBOii
MUHYTHI.

Pewernue

a) Ilycrb h = C'D Beicota npeamera. [lo mepaBercTBy Tpeyrosbhuka AD < AB +
BD = 2, npuyeM paBeHCTBO jocruraercs Korga yrou 5 = 180°. Torma h = VAD? — 12 <

V3.

6) B permenne myHnkTa B) BMECTO V/3t nocrassre 0,5.

B) Ilycrs t € [0; 1] Bpems B MunyTax, h(t) = v/3t. ITo Teopeme Iudaropa AD? = 3>+
1. Iz tpeyroabnuka ABD 1o Teopeme Kocunycos AD? = AB? + BD? — 2AB - BD cos 3,
OTKyJIa COS 3 = %, B(t) = arccos(l’;tz). o= LCAD + /DAB, ZCAD = arctg(\/3t),

https://ggbm.at/wpMJhsXm

/DAB = arccos ATD = arccos
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,Z[OHOJIHI/ITGIII:)H])IE Kpurepuumu OneHKHn

Eciii yHKT B) periieH, T0 3a 6) TOxkKe HAYUCISIIOTCS OAJLIbI.

3adaua 8.1.3. (50 6asnr08)

Nnmeerca kBagparaoe mnojie PQRS 100cmx100cm. B Bepmmaax P u () pa3merneHbl
JIATYUKU, KOTOPbIe KayKJyI0 CEKYHJYy U3MEPHAIOT KBaJIPAT PACCTOSHUS JI0 JIBUKYIIEIOCS
oobekTa B TOouke M;. V3BecTHO, YTO OOBEKT JBMKETCA MPAMOJIUHEHHO C TMOCTOSTHHBIM
YCKODEHHeM U He MeHseT Hanpasjenus jsuxkenns. O6oznauum p; = PM? u ¢ = QME.
Bpewms t m3mepsieTcd B ceKyHIax. Pe3ynbTaTsl Tpex M3MepeHnil TPUBEIEHBI B TAOJIHIIE.

t 0 1 2
pe | 1625 | 3809 | 6929
q: | 3625 | 4409 | 6529

a) (10 6asmoB) BBeure cucreMmy KOOpIMHAT ¢ HAYAJIOM B TOUKe P 0Cbi0 abCImce mo
HaIpaBJIeHNIO Jiyda P.S 1 0cbio op/HAT 110 HaIIpaBIeHuo tyda PQ) (e uHuIa H3MepeH st
B canTuMerpax). Haitmre koopauuaTsl Touek My, My, My B 9T0ii cucreme KOOPMHAT.

6) (20 GasmoB) Kakue 3HaveHwsi p3 U @3 HMOKAXKYT JIATYAKH B MOMEHT BPEMEHU
t=3c?

B) (20 6ass10B) BhisicHuTe, B KaKOil MOMEHT BDEMEHU OCTAHOBUTCSI OObEKT U OKUHET
Jin on nioste PQRS.

Pewernue

r7 + yi = pi;

g Touku M, Ty, BBIIOJIHAIOTCS paBeHcTBa (1
II; t( ! yt) P ( ) (100 — It)Q + yt2 = Q.

a) Ioacrasisiem B cucremy (1) BMecto t 3uadenusi 0, 1, 2 u, perasi cucremy, HaX0 M
koopuHaThl Touek My(5;40), M;(40;47), Ms(65;52).
Ty = o + vyt + Gt

a
Y = Yo + vyt + Lt
1 mt =2, permaem cucteMy JUHEWHBIX YPaBHEHUN OTHOCUTETHHO KOOPJIWHAT CKOPOCTU U

6) Ilo ycioButo [ToncraBisieM n3BeCTHLIE BEJIMIUHBI TIPU =
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x; = b+ 40t — 5t%;

[Toncranoskoii t = 3 B (2) u (1) maxomum M;5(80;55), ps = 9425, ¢3 = 8425.

yckopenust Tejia. [lojryaaeM 3aBUCHMOCTE KOOD/IMHAT TeJia OT BpeMeHw (2)

B) CKOpOCTD TeJia, JBUKYIIErocsi PABHOYCKOPEHHO [0 IPABUJIAM OIIMCAHHBIM B ITyHKTE
6), MmoxkHO onucarb opmynamu: {40 — 10t; 8 — 2t}. Hanpasienue JBUzKeHWs] HE MeHsI-
JIOCh, TIO9TOMY KOOPJIMHATHI BEKTOPa CKOPOCTU HE MEHsLIn 3Haka. B momeHT t = 4 Tejo
ocTaHOBWIOCH. Ero koopauaaTsl B 910T MOMeHT M4(85;56) — TOUKa BHYTPH II0JIsI.

,Z[OHOJIHI/ITGJ'II)HI)IQ Kpurepmum OneHKHn

OtcyTcTByIOT.

8.2. 3azaun no maremaruke (10-11 kJjacc)

3adaua 8.2.1. (20 6a.snr08)

Mozxuo mu muOrounen = + x® 4+ 222 + 9z + 15 npeacTaBUTh B BUJIC ITPOU3BEICHIA
JIByX MHOTOYJIEHOB HEHYJIEBOI CTEIeHHU C IEJIbIMU KO3(DDUImeHTaMm !

Pewenue

Mozxno (x?—2x+5)(22+32+3). Pasnoxkenue umem B sujie (r’+azx+b)(x?+cr+d), rae
Hen3BecTHbIe KO3 uIuenTsl a, b, ¢, d — meabie dncia. bd = 15, nepedbupaem pas3andaHbIe

BapuaHThl (Bcero 4 ciaydas), Jjist KOTOPbIX KOI(DMUIMEHTHI @ U ¢ HAXOJAUM U3 YCJIOBHIA:
a+c=1,ac+b+d=2,ad+ bc=09.

,Z[OHOJIHI/ITG.TII:)HI:)IG Kpurepuumu OneHKUn

3a orBer «Moxkno» 0 6asioB. [Ipumep pasioxenus 20 6aJLI0B.
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3adaua 8.2.2. (30 6asnos)

PoboTy mMaHuUIyIsTOPY MPEJICTONT BBIIOJIHUTD IJIA3MEHHYIO PE3KY B JIUCTE CTAJIUA B
BUJIe OKpYyzkHOCTHU juamMerpoM 1 M. Tesjgo manumyasaTopa coctouT u3 aByx crepxkueit OA
u AB jymnoit 1 M u ynpasisercs J1ByMs ocsimu B Touke O u erre ojHoi B Touke A. Pezak
HAXOJIUTCs B KOHIlE B. Y10/ v oTBevaeT 3a oTkjaonenue crep:kusg OA ot mimockoctu Oxy,
B — yrou mexy crepxkusymu OA u AB, vy — noBopor Bokpyr ocu Oz (OTCIUTHIBAETCS
ot ocu Oz TPOTUB XOJIa YaCOBON CTpeJKH). JIMCT cTasm OTCTOUT HA PACCTOSHUU 1 M OT
rouku O mepreHuKyasipao ocu Oz, eHTp OKpyzKHOCTH pe3ku B Touke P(1;0;1). Peska
HaunHaeTcsd B Touke My U coBepiiaeTcsi IPOTUB HAIIPABJIEHNUS YaCOBON CTPETKH.

a) (5 6asna) Haiigure 3HaveHus yriioB «, [ U -y B HadaJbHBI MOMEHT DE3KH, T.e.
Kor/ia pesak Haxomutcs B Touke My(1;0;51,5).

6) (10 Gasima) Haiijure 3Hadenusi yriaoB «, 5 U 7 B MOMEHT DPE3KH, KOIJa pe3ak
HaxoouTcsd B Touke Mj.

B) (15 6ansmoB) Boipasure «, [ u v B Bue GyHKIUI OT BpeMeHn ¢ Tak, 9T00bl MaHU-
YJIATOP 3aBEPUIMI Pe3KY 3a 4 MUHYTBI JBUrAsCh II0 KOHTYPY € MOCTOSHHOM CKOPOCTBIO.

Pewernue

V13
a) (v = arccos e + arctg 1,5; f = arccos(—0,625); v = 0.

6) (1) = %arccos (é) + arcsin (g) B(1) = arccos (%) (1) = arctg (%)

B) Bagaaum touky M = M(t), KoTOpasi paBHOMEPHO BpPAIAETCS IO OKPYKHOCTH
pesKHu ¢ 1epuoJioM 4 MuHyTH. Eé MOXKHO 3a/1aTh ypaBHEHUSIMI

x(t) =1,
it

(t)——1 in—-;
M:{y 5 S
it

(t)=1+ !
2(t) = — oS —.
2 2
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Bynem wuckars ycioBust Ha «, 3, v Takume, urodbl Touka B coBnamana ¢ M. Ilo

mt
onpenenennio OM? = 22 4+ y? + 22 = 2,25 + cos 5 ITo Teopeme KOCHHYCOB W3 Tpe-

t
yronbuuka AOB nosydaem yeiosue Ha 3: OB? = 2 — 2cos 3 = 2,25 + cos % Orkyna

1 1 t
cos 3 = ) cos(%). O6osnaunm N npoexnuio Touku M na minockoers Oxy. Torma
1 t
INOx = v = arctg% = arctg <§ sin(%)) .a = LMON + ZAOB = arcsinOLM +

1 2 + cos( 2t 1 1 1 t
5(1800 — ) = arcsin &) + 5 arccos (— +3 cos(%)) .
9 +4cos(%) 8

Permenne 3aga4m mo ccbLIKe

https://ggbm.at/zZUZYByv
JonosHnTEIbHbIE KPDUTEPUH OLIEHKH

OTcyTCTBYIOT.

3adaua 8.2.3. (50 6asnos)

Nwmeercs kBagparaoe nojte ABCD 20mx20M. B Bepmunax A u B pa3MeleHs! 1aTyan-
KH, KOTOPBIE KazKIyI0 CEKYH/Iy BBLJIAIOT KBaJIPaT PACCTOSHNUS JI0 IBUKYIIErocs 0ObeKTa B
touke M;. I3BecTHO, UTO OOBEKT JIBUKETCS 110 OKPYKHOCTH € TIOCTOSHHO YTJIOBO# CKOPO-
crbio. O6osnaunm p; = AM? u ¢, = BM?. Bpems t usmepsiercst B ceKyHiax. PesyibraThbl
TpeX U3MepPeHUiT IPUBEIEHBI B TAOIHIIE.

t] 0| 1 2
pe | 320 | 346 | 317.,6
¢ | 80 | 146 | 221,6

a) (10 6aJsmoB) Beeaure cucreMy KOOPJIMHAT € HAYAJIOM B TOUYKe A, 0CbI0 aberuce mo
HAIIPaBJICHNIO Jiyda AB 1 0ChIO OPJIMHAT 110 HalpaB/aeHuio tyda AD (e iHuIa H3MePEHHs
B MeTpax). Haiinure koopunarsl rouek My, My, My B 910ii cucreme KOODIMHAT.

6) (20 6asmoB) Haiiyiure ypaBHeHne OKPY?KHOCTH, 110 KOTOPO# JBHKeTCsT TOUKa, M.

B) (20 GasimoB) Kakwe 3HaueHust ps; W @3 BBLIAJIYT JATIYUKA B MOMEHT BDEMEHH
t=3c?

Pewenue
2 2
Ty + Yy = Pe;
a) s rouku M, (zs;y;) Bomommstorea pasenctsa (1) Y 2pt ) Or1-
(20 — 24)* + ¥ = qu-
Pt —
Ty = 10 — y
Ky/la mosrydaeM (2) 40 [ToscraBisis 3HAUMEHUS W3 TaOJJIUIIBI TTPUXO UM
Y = /Dt — Ty

K OTBETY.

6) O6mwit B ypaBHEHUsT OKPY’KHOCTH ¢ eHTpoM B Touke O(a; b) u pagnmycom r: (x—
a)?+ (y —b)? = r?. BmecTo T 1 y noJcTaB/Isgsa KoopauHaThl Touek My, My, My nomydaem
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CHUCTEMY yPaBHEHUI ¢ TpeMs HEM3BECTHBIMU, PEIIeHNeM KOTOPOil dABJIgeTcd Tpolika a = 11,

b=8,r=>5.
B) Ilycrs yryioBasi ckopocth obbekTa paBHa «. B moment Bpemenu t yros MoO M,

4 —
paBHsieTca at, cosa = cos ZMyOM, = R o Teopeme KocwHycoB. Torma BekTtop OM;

uMeeT KoopauHathl {5 cos3a;Hsin3a}; cos3a = 4cos®a — 3cosa = —0,352, sin3a =
3sina—4sin® a = 0,936. M3 = (11+5-(—0,352); 8+5-0,936) = (9, 24; 12, 68) mozcTanss

B dopmysibl (1) mosmydaem oTBeT.
JonosnHuTeIbHbIE KPDUTEPUH OLIEHKH

OTcyTcTBYyIOT.

8.3. 3ajiaun o nHpopMaTuke

3adaua 8.3.1. Tpaexmopuu (15 6ananos)

YoOopKa - J1e710 BaKHOe, BOT TOJbKO HUKOMY He HpaBuTcsd eif 3annMmarbes. 1 Cepexe
toxke! Ho emy moBes o - HejaBHO ero MaMa IoJapuiia eMy Habop u3 60IbIIOr0 KOJMIECTBA,
pobOTOB, KOTOpBIE MOTYT jesaTh 3a Cepexy paboTy 1o JI0MYy.

Opnnako, pagocts Cepexku ObLaa He joJroifi. OH COBEPIIEHHO He IPEeJICTaB/IsSeT, Kak
UMM T10JIb30BaThCd. MeHI0 HACTPOEK - CJIOYKHOE, & MHCTPYKIIUA - HA aHTJIUICKOM.

Cepéxka 3HaET, YTO BBl yBJIeKaeTeCh POOOTOTEXHUKOM, 1 0OpaTU/Icd K BaM 3a IIOMO-
MIBIO.

Yepes napy 4acoB HAYaI0Ch TECTUPOBaHUE: POOOTHI HOCUJIMCH IO BCEHl KBapTHpE.
Becnenbro, Ho Beceio.

Oka3zaJyioch, 9TO KazKJplii pOOOT JBUraeTcs 10 3apaHee OIpeJesIeHHOi (3amporpam-
MUPOBAHHON 10 YMOJTYAHWIO) TPAEKTOPHU. 1 PAeKTOPUs JIBUKEHUST KayKJIO0r0 U3 pobOTOB
peJcTaBiger coboil JJoManyo. A camMu pobOThl UMEIOT MUJINHIPUIECKYIo (hopmy n you-
paroT BeCh MyCOpP, KOTOPBI OKaKeTCsl 10/l HUMHA B KaKOH-JIN00 MOMEHT BPEMEHU.

Jnsa magama Ceperka MOPYIMJI BaM OIPEENTD ITEPEeCeKaOTCsI JTU TPAEKTOPUN JIBYX
pPODOOTOB.

113



dopmaT BXOJHBIX JAHHBIX

B mepBoit cTpoke nBa IeIbIX YUCIA:
e 2 < n < 500 - KOJIMIECTBO TOUYEK B TPAEKTOPUH IIEPBOIO POOOTA;
e 2 < m < 500 - KOJINYECTBO TOYEK B TPACKTOPHUH BTOPOI'O POOOTA.

B crenyromux AByX CTpOKax 3ajaHbl TOUKU (2 - n IMEJBbIX YUCes B MEPBOil CTPOKe 1
2 - m HeJBIX 9HCeT BO BTOPOH CTPOKe): T;; V;; — j-f TOUKa TPAEKTOPUH -0 pobOTa
9. 9
(i < 10% Jyiy| < 107).

Hukaxue 1Be mociiegoBaTe/ibHbIe TOYKA HUKAKON U3 TPAEKTOPHUT HE COBIAIAOT.

1 2

48

Puc. 8.1: PucyHnok k nepBoMy mpumepy

®opmaT BBIXOIHBIX JTaHHBIX

BriBeaure Yes , eciim TpaeKkTopun Iepecekarorcs, naade - No.

IIpumepwvt

IIpumep Nl

CraHgapTHBIA BBOJ,
33

042233
241241

CraHgapTHBII BBIBOJI

Yes

Hpumep Ne2

CraHapTHBIN BBO/I

2 2

0 0 1 1000000000

1 999999999 2 999999999
CraHapTHBIN BBIBOJ
No
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Cnocob ouenxu pabomut

def

def

X =

y:

3a pereHne 33191 HAUUCISIIOCh:
e 5 0aJIOB, ec/ii NPOiiJiIeHa TOJIBLKO IepBas IPYIa TEeCTOB;
e 10 GanoB, ec/u MPOitJieHA TIEPBast U BTOPAs I'PYIIIbI TECTOB;
e 15 GaJI0B, eciii MPOIJIEHBI BCe TECTHI.
JLnst mpoBepKHU pe3yJibTaTa UCIOJIB30BAJICH CIEIYIONNii KoJl Ha sa3bike Pythond

generate() :
return []

check(reply, clue):
return reply.strip() == clue.strip()

(1
(1

# triangle area

def

area(a,b,c):
s = (x[b] - x[al) * (ylc] - ylal) - (y[p] - ylal) * (x[c] - x[al)

return -1 if s < 0 else (1 if s > 0 else 0)

# bounding box

def

box(a, b, c, d):
return max(min(a, b), min(c, d)) <= min(max(a, b), max(c, d))

# nepeceverue ompeskoe

def

def

intersect(a, b, c, d):

return box(x[a],x[b],x[c],x[d]) &
box(ylal,y[bl,ylc]l,yld]) &
(area(a, b, c) * area(a, b, d) <= 0) &
(area(c, d, a) * area(c, d, b) <= 0)

solve(dataset):
ds = dataset.splitlines()

s = ds[0] .split O
n = int(s[0])
m = int(s[1])

s = ds[1] .split O

for i in range(n):
x.append(int (s[i*2]))
y.append(int (s[i*2+1]))

s = ds[2] .split()

for i in range(m):
x.append(int (s[i * 2]))
y.append(int(s[i * 2 + 11))

inter = False

for i in range(n - 1):
for j in range(m - 1):

inter |= intersect(i, i + 1, n + j, n + j + 1)

return "Yes" if inter else "No"
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Pewenue

B mammoit 3ajade OCTATOYHO MPOBEPUTH MEPECEKAETCS JIU XOTH OBl OJUH OTPE30K
[EPBOIl TPAEKTOPUU C XOTs ObI OJIHUM OTPE3KOM BTOPOIl TPACKTOPHH.

Acnmnroruka: O(n - m)
IIpumep mmporpamMmmbi
Hwxke nipejsicraBiieno perenune Ha s3bike Pythond

x =[]
y = [

# triangle area
def area(a,b,c):
s = (x[b] - x[al) * (ylc] - ylal) - (y[b] - ylal) * (x[c] - x[al)

return -1 if s < 0 else (1 if s > 0 else 0)

# bounding box
def box(a, b, c, d):
return max(min(a, b), min(c, d)) <= min(max(a, b), max(c, d))

# nepeceuwenue ompeskoe

def intersect(a, b, c, d):
return box(x[a],x[b],x[c],x[d]) & box(ylal,y[bl,ylc]l,yld]) \
& (area(a, b, c) * area(a, b, d) <= 0) \
& (area(c, d, a) * area(c, d, b) <= 0)

def solve(dataset):
ds = dataset.splitlines()

s = ds[0] .split()
n = int(s[0])
m = int(s[1])

s = ds[1].split()
for i in range(n):

x.append (int(s[i * 21))
y.append(int(s[i * 2 + 1]))
s = ds[2].split()
for i in range(m):
x.append (int(s[i * 21))
y.append(int(s[i * 2 + 1]))

inter = False
for i in range(n - 1):
for j in range(m - 1):
inter |= intersect(i, i + 1, n+ j, n + j + 1)

return "Yes" if inter else "No"

print(solve(input() + '\n' + input() + '\n' + input()))
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3adaua 8.3.2. Paduyc poboma-ybopusuka (20 6arnros)

[Toka BBI 3aHMMAJIICEH IPOBEPKOIl ITepecevennst TpaekTopuii, Cepérka He TepsiI BpeMe-
uu japom. OH paspaborast ujeatbHyo (110 €ero MHEHHIO) TPaeKTOPHIO JIBUZKeHHsT poboTa
ybopruka. Y4én (1o ero MHeHH0) Bee (haKTOPBI: paciosiokenue mebesn, o6yBu U T. JI.

N Tenepb OH MPOCUT BaC PaCCUUTATH, KAKON JIOJIZKEH OBITh MUHUMAJIHLHBIN pajuyc
poboTa, 4ToObI OH cMor yopaTh Bech Mycop. [Ipu 3TomM pobOT JI0JIZKEH JBUTATHC IO TPa-
ekTopuH, paspadborannoii Cepéxkeit, a Mycop - 3T0 HaOOp U3 M MaTepuaabHBIX TOYEK.

(I)OpMaT BXOJHDBIX JaHHBIX

B nepBoii cTpoke JiBa HEIbIX TUCTIA:
e 2 < n < 500 - KOJIMIECTBO TOUYEK B TPACKTOPUH POOOTA;
e 1 <m < 500 - KOJIMYECTBO MYyCOP-TOYEK.

B ciietytonieit cTpoke 3a1aHbl TOUKE (2+1 HEJbIX YUCE): T; Y; — i-1 TOYKa TPACKTOPUH
pobora (1 <14 < n; |z < 10% |yi| < 109).

B criemyromieil cTpoke 3a1aHbl TOUKHI (2 - M HEJIbIX TUCEI): Tj Y; — j-s TOUKa Mycopa
(1<j<m; o] <107 Jy;] < 107).

Hukakne ABeE 11ocJjie10BaTe/JIbHbIE€ TOYKIM TpaeKTOpI/Iﬁ He COBIIadalOT.

Puc. 8.2: Pucynok k nmepBomy nmpumepy

(I)OpMaT BBIXOAHBIX JAaHHBIX

O,HHO HeoTpulaTeJIbHoe 9YUCJIO — MUWHHUMAJIbHBINA paauyc.

Bam orBer Oyjsier 3acunuTaH, ecjim €ro abCOIOTHASI WM OTHOCUTE/IbHAA OIIMOKA He

npesocxouT 1076, @opmaibHO, MycTh BaIll OTBET PaBeH @, a OTBET KIOpH paseH b. Barm
la—b| —6
OTBeT Oy/eT 3aCUuTaH, eCJIn max(L) < 107°%

IIpumepwvt
IIpumep Nl
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CraHIapTHBIN BBO/I
33

444231
412233
CraH/1apTHBIN BBIBOJ
1.4142135623730951

IIpumep Ne2

CraHgapTHbBIT BBOJ,
21

0011

11

CrangapTHBI BBIBOJ,
0.0

Cnocob ouenxu pabomot

3a perenne 3aa91 HATUCIIAIOCH:
e 5 DaJJIOB, ecjiu IPOIiJieHa TOJIBKO IepBas IPYIIIa TECTOB;
e 10 GaJy10B, ec/iu MPOIiJIeHa TIepBasi U BTOpast IPYIIILI TECTOB;
e 20 GaJIOB, ec/i MIPOIIEHBI BCe TECTHI.

JL71s1 IpoBEpPKU pe3yJsIbTaTa UCIOIB30BaJICs CIeAYIOMmuil Ko Ha a3blke Python3

def generate():
return []

def check(reply, clue):
a = float(reply)
b = float(clue)
return abs(a - b) / max(1.0, b) <= 1le-6

from collections import namedtuple
from math import sqrt

Point = namedtuple("Point", ["x", "y"])

# paccmosnue mexdy moukamu a u b
def dist(a, b):
return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y))

# paccmosarue mexdy moukol C u ompe3koM ab
def dist2(a, b, c):
A=ay-b.y
B=b.x - a.x
C=Db.y * a.x - a.y * b.x
cc =B *c.x-A*c.y
d=A=*A+B x*xB
p = Point((cc * B - C * A) / d, -(cc *x A+ C * B) / d)

return dist(c, p) if dist(a, p) + dist(p, b) - dist(a, b) < le-7 else min(dist(c, a), dist(c

def solve(dataset):
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ds = dataset.splitlines()

s = ds[0] .split()
int (s [0])
m = int(s[1])

=)
[

s = ds[1].split O
p =0
for i in range(n):
p-append (Point (int(s[i * 2]), int(s[i * 2 + 1])))

s = ds[2] .split O
pm = []
for i in range(m):
pm.append(Point (int(s[i * 2]), int(s[i * 2 + 1])))

dist = [1el10] * m
for i in range(n - 1):
for j in range(m):
dist[j] = min(dist[j], dist2(pli], pli + 11, pm[j1))
ans = dist[m-1]
for i in range(m - 1):

ans = max(ans, dist[i])

return str(ans)

Pewenue

B nanHoit 3aj1a1e q0CcTaTOYHO HANTH JI/IsT KaKJI0 MYyCOP-TOYKHU PAaCCTOsIHUE JI0 OJ1-

JKallero K Heil orpeska, II0Cje 4Yero HalTh MakKCUMyM CPei 9TUX 3HA4YeHUN — 3TO U
OyJeT oTBeT.

Acmmvmroruka: O(n - m)
IIpumep mporpaMmsbl

Hwxke nipejsicraBiieno perenne Ha ga3bike Pythond

from collections import namedtuple

from math import sqrt

Point = namedtuple("Point", ["x", "y"])

# paccmoanue mexdy moukamu a u b
def dist(a, b):

© 0 N O Uk W N

e e
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return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y))

# paccmosarue mexdy moukol ¢ u ompe3akoMm ab
def dist2(a, b, c):

A=ay-b.y

B=D>bx - a.x

C=b.y *a.x - a.y * b.x
cc =B *c.x-Ax*xc.y
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

46
47
48
49
50
51
52
53
54
55

d=A* A+ B *xB
Point((cc * B - C * A) / d, -(cc * A + C * B) / d)

el
I

return dist(c, p) if dist(a, p) + dist(p, b) - dist(a, b) < le-7
else min(dist(c, a), dist(c, b))

def solve(dataset):
ds = dataset.splitlines()

s = ds[0].split O
int (s[0])
m = int(s[1])

=
I

s = ds[1].split()
p=1[Q
for i in range(n):
p.append(Point (int(s[i * 2]), int(s[i * 2 + 11)))

s = ds[2].split()
pm = []
for i in range(m):
pm.append(Point (int(s[i * 2]), int(s[i * 2 + 1]1)))

dist = [1e10] * m

for i in range(n - 1):
for j in range(m):
dist[j] = min(dist[jl, dist2(p[il, pli + 11, pm[j1))

ans = dist[m-1]
for i in range(m - 1):
ans = max(ans, dist[i])

return ans

print(solve(input() + '\n' + input() + '\n' + input()))

3adaua 8.3.3. Paduyc pobomos-yboputurxos (25 6a.108)

He ycniemu BeI 3akoHINTE € IpeapLay et 3aadeit, kak Cepérka yrKe HapucoBaJl KaKue-
TO JIOMaHbIe Ha II0JIy U CKa3aJ/l, 9TO POOOTHI JOJXKHBI JIBUTATHCA 110 HUM, HE CTAJIKUBATHCS
MeKJTy cOOOil M mpH 9TOM JIOJIZKHBI ObITh OJIMHAKOBBIX Pa3MepoB (10 KayKJIOi U3 TPaeK-
TOPHIl JIBIZKETCsT TOJBKO OJIMH poOOT; KacaHhe He CINTAETCS CTOJKHOBEHUEM ).

Paccauraiime MakcuMaJIbHBIN PaJIAyc, IIPU KOTOPOM pPOOOTHI HE CTOJKHYTCS HU DU
KaKoil pasHuIle BpeMEH 3allycKa pPoOOTOB.

q)OpMaT BXOJHDBIX JaHHDBIX

B nepBoit cTpoke JiBa IEJIBIX YUCTIA:
e 2 < n < 500 - koauIecTBO POOOTOB;
e 2 < m < 500 - KOJIMIECTBO TOYEK B TPAEKTOPHUHU KazKJI0To podoTa.

IIpu stom 4 < n - m < 500.
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B ciemyomux n cTpokax 3aJaHO MO m TO4YeK (2 - m TesIbix qncna):xm, Yij — J-4
Touka TpaekTopun i-ro pobora (1 <i < n; 1< j < m; || < 10% |y ;] < 10%).

Hukakne JABe I110cjieioBaTe/IbHbIEe TOYKHA HHUKaKOIl 13 TpaeKTOpI/Iﬁ HEe COBIIaJalOT.

Puc. 8.3: Pucynok k nepBomy mpumepy

®opmaT BBIXOIHBIX JTAaHHBIX

Ecnu ecth mnepecekarorniuecs TpaeKTOPUHU, BBIBEJIUTE —1, WHAYE OJTHO HEOTPUIIATETHHOE
YHCJI0 — MaKCUMaJIbHBINA paJinyc.

Bamr orBer Oyier 3acumMTaH, ecju ero aOCOJIOTHAs WM OTHOCHTE/IbHAasl OIMMOKa He
npesocxouT 1076, @opmabHO, MycTh BaIll OTBET PaBeH @, a OTBET YKIOpH paseH b. Bar

la—b] -6
OTBeT Oy/eT 3aCUUTaH, eCJIn max(L0) < 107°%

IIpumepwvt

IIpumep Nl

CraHapTHBIN BBO/I
23

042233
444231
CraHIapTHBIN BBIBOJ,
0.5

Cnocob ouenxu pabomut

3a perenne 3a/a91 HAYUCIIAIOCE:
e 10 GaJy10B, ec/I MPOIiJIeHA TOJBLKO IepBas IPYIIa TeCTOB;
e 25 GasIoOB, ec/iu POIJIEHBI BCE TECTHI.

JLnist mpoBepKU pe3yJibTaTa UCIOIB30BAJICH CIEIYIONN KoJl Ha s3bike Pythond
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def generate():
return []

def check(reply, clue):
a = float(reply)
b = float(clue)
return abs(a - b) / max(1.0, b) <= 1le-6

from collections import namedtuple
from math import sqrt

Point = namedtuple("Point", ["x", "y"])

# triangle area

def area(a, b, c):
s = (b.x - a.x) * (c.y - a.y) - (b.y - a.y) * (c.x - a.x)
return -1 if s < 0 else (1 if s > 0 else 0)

# bounding box
def box(a, b, c, d):
return max(min(a, b), min(c, d)) <= min(max(a, b), max(c, d))

# nepeceuenue ompeskos
def intersect(a, b, c, d):
return box(a.x, b.x, c.x, d.x) & box(a.y, b.y, c.y, d.y) \
& (area(a, b, c) * area(a, b, d) <= 0) & (area(c, d, a) * area(c, d, b) <= 0)

# paccmoarue mexdy moukamu a U b
def dist(a, b):
return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y))

# paccmosarue mexdy moukol c u ompe3koM ab
def dist2(a, b, c):
A=ay-b.y
B=b.x - ax
C=Db.y *ax - a.y * b.x
cc =B *xc.x - Ax*xc.y
d=Ax*A+B=x*B
Point((cc * B - C * A) / d, -(cc *x A+ C *B) / d)

el
I

return dist(c, p) if dist(a, p) + dist(p, b) - dist(a, b) < le-7 else min(dist(c, a), dist(c, b)

# paccmoanue mexdy ompesrkamu ab u cd
def dist3(a, b, c, d):
return min(min(dist2(c, d, a), dist2(c, d, b)), min(dist2(a, b, c), dist2(a, b, d)))

def solve(dataset):
ds = dataset.splitlines()

s = ds[0] .split()
n = int(s[0])
m = int(s[1])

p = [[]]
for i in range(n):
s = ds[i + 1] .split
p-append([]1)
for j in range(m):
plil.append(Point (int(s[j * 21), int(s[j * 2 + 11)))
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inter = False

for i in range(n):

for j in range(i + 1, n):
for ii in range(m - 1):

for jj in
inter

if inter:
return str(-1)

ans = lelb

for i in range(n):

range(m - 1):
|= intersect(p[il[iil, plil[ii + 11, p[j1[jjl, p[jl1[j] + 11)

for j in range(i + 1, n):
for ii in range(m - 1):

for jj in
ans =

return str(ans / 2.0)

Pewenue

range(m - 1):
min(ans, dist3(pl[il[ii], plil[ii + 11, p[jI1[jjl1, pLj1L[jj + 11))

B nanmoit 3a/1a9€ 10CTATOYHO IIPOBEPUTH €CTh JIM [EPECEKAIOIINECs TPACKTOPUH (aHa-

JIOTUYHO TOMY, KaK 9T0 JiesiaeTcs B 3ajade A) u, eciau Takue Haiityrcs, BoiBecTn — 1 miIH,
ec/Ii TaKUX TPACKTOPHiIl HEeT, HalTU JBa OTPe3Ka, KOTOPBIC IPUHA/JIC’KAT PA3HBIM Tpa-
eKTOPUAM M PACCTOAHUE MEZK/ly KOTOPbIMU MUHUMAJIBLHO, U BBIBECTH II0JIeJICHHOE Ha JIBa
PacCTOSTHUE MEKIy STUME OTPE3KaMU (TyT MPUTOUTCS PEeIleHre 3a1a9u ).

Acnmvnroruka: O((n - m)?)

ITpumep nporpaMmbl

Huxe npejicrasiieno perienne Ha s3bike Pythond

# triangle area
def area(a, b, c):

from collections import namedtuple
from math import sqrt

Point = namedtuple("Point", ["x", "y"])

s = (b.x - a.x) * (c.y - a.y) - (b.y - a.y) * (c.x - a.x)
return -1 if s < 0 else (1 if s > 0 else 0)

# bounding box
def box(a, b, c, d):

return max(min(a, b),

# nepeceuwenue ompeskos
def intersect(a, b, c, d):

min(c, d)) <= min(max(a, b), max(c, d))

return box(a.x, b.x, c.x, d.x) & box(a.y, b.y, c.y, d.y) \

& (area(a, b, c

) * area(a, b, d) <= 0) & (area(c, d, a) * area(c, d, b) <= 0)
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47

# paccmoanue mexdy moukamu a U b
def dist(a, b):
return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y))

# paccmosarue mexdy moukol c u ompeakoMm ab
def dist2(a, b, c):
A=ay-b.y
B=Dbx - a.x
C=b.y *a.x - a.y * b.x
cc =B x*xc.x - Ax*xc.y
d=A*A+B=x*B
Point((cc * B - C * A) / d, -(cc *x A+ C*B) / d)

el
Il

return dist(c, p) if dist(a, p) + dist(p, b) - dist(a, b) < le-7
else min(dist(c, a), dist(c, b))

# paccmoanue mexdy ompeskamu ab u cd
def dist3(a, b, c, d):
return min(min(dist2(c, d, a), dist2(c, d, b)), min(dist2(a, b, c), dist2(a, b, d)))

def solve(dataset):
ds = dataset.splitlines()

s = ds[0].split()
n = int(s[0])
m = int(s[1])

p = (0]
for i in range(n):
s = ds[i + 1] .split O
p-append([]1)
for j in range(m):
plil .append(Point (int(s[j * 21), int(s[j * 2 + 11)))

inter = False

for i in range(n):
for j in range(i + 1, n):
for ii in range(m - 1):
for jj in range(m - 1):
inter |= intersect(plill[iil, p[il[ii + 11, p[j1[jjl, p[j10jj + 11)

if inter:
return -1

ans = lelb
for i in range(n):
for j in range(i + 1, n):
for ii in range(m - 1):
for jj in range(m - 1):

ans = min(ans, dist3(plil[iil, p[il[ii + 11, p[j1[jjl, p[j1[jj + 11))

return ans / 2.0
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84
85
86
87
88
89

pds = input()
n = int(pds.split() [0])
for i in range(n):

pds += '\n'

pds += input()

print(solve(pds))

3adava 8.3.4. Ybopxa (15 6asnros)

OrmpeieTuTh BO3MOYKHOCTH CTOJIKHOBEHUS - 3a/1a9a JIOBOJIBHO CJIOYKHAST, TIOITOMY JIJIsT
Hadasa Bbl jJoropopusuchk ¢ Cepéxkeil, 9410 mepernporpamMmmupyere poboToB (3aa/ure UM
HOBBIE TPAEKTOPUN) U OyJIeTe 3alyCKaTh UX 110 OYepPeJIu.

[IpoucxoauT 310 CiemyomuM obpa3oM: odepeHoro pobora Cepérxka CTaBUT Ha TIEPBYIO
TOYKY TpaeKkTopuu u 3amyckaer. [locse moctumxkennst KoHedHoi Todkn Cepérka MOMEHTAJb-
HO yOupaeT poboTa U MEPEXOIUT K CJIELYIOIEMY.

Bamma 3aj1a4a onpeeiluTh KAaKUX poOOTOB HY?KHO 3aIlyCTUTD, YTOOBI yOpaTh BECh MYy-
cop. Ilpn 3TOM HY?KHO MUHIMHU3UPOBATH KOJIMYECTBO 3AITyIIEHHBIX POOOTOB.

Jomyckaercs morperrHocTs He 6osee 10~% mpu pacuére paccrognus or meHTpa poboTa.
B JII0OO# MOMEHT BpeMeHU JI0 JII0OO# 13 MyCOpP-TOYEK.

dopmaT BXOJHBIX JTAHHBIX

B nepBoii cTpoke TpH MeIbIX YuCIa:

/

e 1 < n <20 - xkomyecTBO poOOTOB;

e 2 < m < 500 - KoIM4ecTBO TOYEK B TPACKTOPUHU KazKJI0r0 pobOTa;
1<k <

NN

° 200 - KOMMIeCTBO MYCOP-TOYEK.

B caeyromux n cTpokax 1o 2 - m + 1 neasix aucest: 1 < radius; < 10° - pagnyc i-ro
poGota U m TO4UeK (2 - m IeJbIX THCIA):T;j, Y;j — j-f TOUKA TPAEKTOPHU i-T0 poboTa
(I <i<ny 1<) <my o] <10% Jyiy] < 10°).

B nocsiesineit cTpoke 3aJaHbl MycOp-TOUKH (2 - k HeJbIX ducen): T; y; — i-s TOYKa
~ : 9. 9
mycopa (1 <i < k; |z;] < 1075 |y;| < 107).
Hukakune nBe mocjieoBaTeIbHbIC TOYKM HUKAKON N3 TPACKTOPUIl HE COBIAIAIOT.

CI)opMaT BBIXOJAHBIX JAaHHBIX

Eciu Bech Mycop HEBO3MOXKHO yOpaTh, BbIBeIUTE —1, HHaYE OJIHO TOJIOKUTETHHOE 11eJI0e
YUCJI0 — MUHHUMAJIbHOE HEOOX0anMoe Jjist YOOPKHU BCEr0 Mycopa KOJIUIEeCTBO POOOTOB.

ITpumepwvt

Ipumep Nel
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Puc. 8.4: Pucynok k nepsomy npumepy

CranaapTHBIN BBO/I
332

1042233
1241241
1444231
0234

CraHgapTHBI BBIBOJ,
1

Cnocob ouenxu pabomut

3a pereHne 3a1a91 HAIUCISIIOC:
e 15 GanIoB, eciii MPOIJIEHBI BCe TECTHI.
JLnst ipoBepKU pe3yJsibTaTa UCIOIL30BAJICS CASIYIONnit Ko Ha g3bike Pythond

def generate():
return []

def check(reply, clue):
return reply.strip() == clue.strip()

Pewenue

C momotpio GpyHKINN HAXOXKIEHUS PACCTOSHUAST OT TOYKHU JIO OTPE3Ka MOKHO OIpe-
JICTATD JII KaxXKJI0T0 PoDOTa KaKhe MYyCOp-TOUYKHM OH MOXKET coOpaTh.

Hasee 1ocTaToqHO ¢/1esaTh MOJIHbIL Tepebop (6UTMACOK ) BADHAHTOB OUEPEIN 3aIyCKa.
POOOTOB M HAWTH TOT BAPUAHT, B KOTOPOM HCIIOJIL3YEeTCs MUHUMYM POOOTOB M BECH MYyCOD
yOpaH.

Acumnroruka: O(n - k- (2" +m))

IIpumep mmporpamMmbi

126



-

Huzxe npesicrasiieHo perienne Ha g3blke Java

import java.io.BufferedReader;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.io.IOException;
import java.io.PrintWriter;
import java.util.StringTokenizer;

import static java.lang.Math.min;

© 0w N O O s W N

o
o

11

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

import

public

static java.lang.Math.sqrt;

class Main {

// Y6opka

private FastScanner in;
private PrintWriter out;

class Point {
double x, y;

private double eps

// paccmosnue mexdy moukamu a u b
private double dist(Point a, Point b) {
return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y));

}

// paccmosnue mexdy mowkol ¢ u ompeskom ab
private double dist(Point a, Point b, Point c¢) {
double A = a.y - b.y, B =
double cc =B * c.x - A *x c.y, d=A* A+ B * B;

Point p = new Point((cc * B - C * A) / d, -(cc * A+ C x B) / d);

}

// mpaekmopuu u paduycet pobomos

private int n, m; // koauuecmso pobomos u KoAU“LECMBO MO“EK 8 Mpaekmopuu kaxdozo poboma
private double[] radius; // paduycs pobomose

private Point[]1[] p; // ece mouku ecex mpaekmopul

Point (double x, double y) {
this.x = x;
this.y =

return dist(a, p) + dist(p, b) - dist(a, b) < eps 7
dist(c, p)
min(dist(c, a), dist(c, b));

// mycop

private int k;
private Point[] pk;

// UHUYUGAU3AYUS

private

n =
m =
k =

void init() throws IOException {
in.nextInt () ;
.nextInt();
.nextInt();

in
in
in

radius

b.x - a.x, C=Db.y * a.x - a.y * b.x;

new double[n];



59
60
61
62
63
64
65
66
67
68
69
70
71
72

74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

107
108
109
110
111
112
113
114
115
116
117
118

p = new Point[n] [m];
pk = new Point[k];

for (int i = 0; 1 < n; i++) {
radius[i] = in.nextInt();

for (int j = 0; j < m; j++)

plil [j] = new Point(in.nextInt(), in.nextInt());

}

for (int 1 = 0; i < k; i++)

pk[i] = new Point(in.nextInt(), in.nextInt());

}

// Ochosa peweHus

private void solve() throws IOException {

boolean[] [] can = new boolean[n] [k];

for (int i = 0; i < n; i++)
for (int ki = 0; ki < k; ki++)

for (int j = 0; j + 1 <m & !'can[i] [kil; j++)

canl[i] [kil = dist(p[il[jl, plil[j + 1], pkl[kil) - radius[i] < eps;

int full =1 << n, ans = n + 1;

boolean ok;

for (int f = 1; £ < full; f++) {
ok = true;

for (int ki = 0; ki < k && ok; ki++) {

ok = false;

for (int i = 0; i < n && 'ok; i++)
ok = ((1 << i) & f) > 0 && can[i] [ki];

}
if (ok)
ans = min(ans, cnt(f));

out.printin(ans > n 7 -1 : ans);

private int cnt(int f) {
int cnt = O;

for (char ¢ : Integer.toBinaryString(f)

cnt += ¢ == '1' 7 1 : 0;
return cnt;

}
class FastScanner {
StringTokenizer st;

BufferedReader br;

FastScanner (InputStream s) {

.toCharArray())

br = new BufferedReader (new InputStreamReader(s));

}

String next() throws IOException {

while (st == null || !st.hasMoreTokens())
st = new StringTokenizer (br.readlLine());

return st.nextToken();
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119
120
121
122
123
124
125
126
127
128
129
130
131
132

134
135
136
137
138

int nextInt() throws IOException {
return Integer. (next());

}

private void run() throws IOException {
in = new FastScanner (System.in);

out = new PrintWriter(System. )
init () ;

solve();

out. O;

out. O;

public static void main(String[] args) throws IOException {
new Main().run();

}

3adaua 8.3.5. Cmoaxnosenusn (15 6arnos)

[Mockobky Cepézka HEe MOXKET IepernporpaMMupoBaTb podoros, Cepéxka permu 1e-
PECTaBUTH WX TaK, YTOOBI OHM cOOpaJim OOJIbIIE MyCcOpa, TeM CAMBIM BCE Ke M3MEHUB
TpaeKkTopuu ux JBrkeHns. Ceifgac OH TOTOBATCS 3aIlyCTUTH BCeX pOOOTOB U IMMOCMOTPETD,
CKOJILKO Mycopa oHHI yoepyT. Ho BbI-TO 3HaeTe, 9TO Tenephb 3TH poOOTHI HE TOJHKO MOTYT
yOpaTh Mycop, HO U Bpe3aTbCs JApYyT B apyral

Bawm my:kHO cpouno ykasarh Cepéxke Kakue mapbl POOOTOB MOI'YT CTOJKHYTHCS, €CJIN
X 3aIyCTATH OJHOBPEMEHHO.

[Toce moctukenus: Konewanoit Touku Cepérka MOMEHTAIBLHO yOUpaeT poboTa.

Kacanue (paccrosinue menbine 107%) cunraiite croknoBeHmEM.
®opMaT BXOJHBIX JAHHbBIX

B mepBoit cTpoke aBa IEJIBIX TUCIA:
e 2 < n < 100 - Komm4aecTBO pOOOTOB;
e 2 < m < 100 - KOJTMIECTBO TOYEK B TPACKTOPHHU KazKJI0T0 poboTa.

B caemyionmx n cTpokax mo 2 - m + 2 mennix umcer: 1 < radius; < 10° - pammyc
i-ro pobora, 1 < speed; < 10° - ckopocTh i-ro poboTa U m TOYEK T;j, Y;; — j-s1 TOUKa
TpaekTopun i-ro pobora (1 <i < n; 1 < j <m; |25 < 10% |y ;] < 107).

dopMaT BBIXOIHBIX JTAHHBIX
B nepBoii crpoke o/iHO 11€/10€ YUCI0: k — 9ucio nap podoTOB, KOTOPbIE CTOJKHYTCS, €CJIU

3allyCTUTh OJHOBPEMCHHO.

B creqyromux k cTpokax 10 OIHOM Iape HeJIbIX YHCeL: i j - i-ii pobOT CTOJIKHETCA C
M (1<i<n; 1<j<ni<y)
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Puc. 8.5: Pucynok k mepomy mpumepy. CTOJTKHOBEHHME TTPOUCXO/UT IIPUMEPHO |epe3 4
CEKYH/IbI TIOCJIE 3aITyCKa.

ITpumepwvt

IIpumep Nl

CraHgapTHBIA BBOJ,
23

21040032

21 -4 -42 -44 -4
CraH/1apTHBIT BBIBOJT,
1

12

Cnocob ouenxu pabomuwt

3a pereHne 3a1a91 HAUUCISIIOC:
e 15 GasIoB, eciu MPOiJIEHbI BCE TECTHI.

st mpoBepKU pe3yJibTaTa UCIOJIB30BAJICH CIEIYIONNii Kol Ha sa3bike Pythond

def generate():
return []

def check(reply, clue):
return reply.strip() == clue.strip()

Pewenue

s perrenus JaHHON 3a/1a9M HYKHO HAIUCATh MPOBEPKY HA CTOJKHOBEHUE JIBYX
OJTHOBPEMEHHO 3aIlyIIEeHHBIX PODOTOB.
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14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45

MokHO 3aMETUTH, YTO B IIPOMEXKYTKHA BPEMEHU MEYK/Ty JOCTUKEHUSIMU POOOTAMU TO-
Y€K POOOTHI JIBUKYTCS PABHOMEPHO U MPSIMOJMHENHHO. A 3TO 3HAYUT, YTO C ITOMOIIHIO
TEPHAPHOI'O TIOMCKA Ha KaXKJIOM U3 TAKWX [IPOMEXKYTKOB BPEMEHU, Mbl MOXKEM HalTH MU-
HUMaJIbHOE PACCTOSHIE MEXKIy IMEeHTPaMU POOOTOB, JIOCTUKUMOE B HEKOTOPBIN TEKYITUil
IIPOMEXKYTOK BpeMenn. Ecu xoTd Obl 0/IHO U3 3TUX MUHUMAJBHBIX PACCTOAHUI HE IIpe-
BBIIIIAET CyMMBbI PAJINyCOB POOOTOB, TO CTOJIKHOBEHUS He N30€KATh.

Acumuroruka: O(n? - m)
IIpumep mmporpamMmbi
Hwuzke mipesicraBiieno pernrenne Ha sA3bIKe Java

import java.io.BufferedReader;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.io.IOException;
import java.io.PrintWriter;
import java.util.StringTokenizer;

import static java.lang.Math.min;
import static java.lang.Math.sqrt;

public class Main {
// CmoakHoO8eHUS.
private FastScanner in;
private PrintWriter out;

class Point {
double x, y;

Point (double x, double y) {
this.x = x;
this.y = y;

private double eps = le-7;

// paccmoskue Mexdy mowkaMu a U b
private double dist(Point a, Point b) {

return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y));
}

// mouka, e komopol Hazoduacs 66l pobom, ecau 6bl
// npowéa pacmosnue S U3 MOMKU Q& 6 HANDABAECHUU MOMKU b
private Point goTo(Point a, Point b, double s) {
double S = dist(a, b);
return new Point(a.x + (b.x - a.x) / S * s, a.y + (b.y - a.y) / S * 8);

}

// mpaekmopuu u paduycet pobomos

private int n, m; // koauwecmeo pobomoe u KOAUYECMEO MOYEK & mpaekmopul kaxdozo poboma
private double[] radius, speed; // paduycet u ckopocmu pobomoe

private Point[][] p; // ece mouku ecex mpaekmopul

private double[][] time;

// UHUYUAAUSAYUS
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46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88

90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105

private voi

n = in.
m = in.
radius
speed =

d init() throws IOException {
nextInt();
nextInt();

= new double[n];
new double[n];

p = new Point[n] [m];

time =

new double[n] [m];

for (int i = 0; i < n; i++) {
radius[i] = in.nextInt();

spe

for

}

ed[i] = in.nextInt();

(int j = 0; j < m; j++)

plil [j] = new Point(in.nextInt(), in.nextInt());

// sanoansem mabauyy epemeru

private voi

for (int i = 0; i < n;

d fillTime () {
i++) {

time[i] [0] = 0.0;

for (int j = 0; j + 1 < m; j++)

}

time[i] [j + 1] = time[i] [j] + dist(pl[il[j], pl[il[j + 11) / speed[il];

// Ochoea pewenus

private voi
StringB
int cnt

d solve() throws IOException {
uilder ans = new StringBuilder ()
= 0;

for (int i = 0; 1 < n; i++)

for (int j =

out.pri

}

i+ 1; j <mn; j++)

if (crash(i, j)) {
ans.append(i + 1).append("
cnt++;

}

nt(cnt + "\n" + ans);

>

') .append(j + 1) .append('\n');

// npoeepsem Ha cCmoAKHOGEHUE ©1-020 U j-020 pobomos

private boo
double
double
double

lean crash(int i, int j) {
pt = 0.0, nt;

1, r, t;

tl, tr, dl, dr;

Point pil, pir, pjl, pjr;

for (int ii =1, jj = 1; ii < m && jj < m; pt = nt) {

nt

if

= min(time[i] [ii], time[j][jjl1);
(nt - pt > eps) {

// mepraprbll nouck

1 = pt;

r = nt;
while (r - 1 > eps) {
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106 tl=1+ (r - 1) / 3;

107 tr = tl + (r - 1) / 3;

108

109 pil = goTo(pl[il[ii - 1], plil[ii], (t1 - timel[i][ii - 1]) * speed[il);
110 pir = goTo(pl[il [ii - 1], pl[il[ii], (tr - time[i][ii - 1]) * speed[il);
111

112 pjl = goTo(pl[jl[jj - 11, pljl1[jjl, (t1 - timel[jl[jj - 11) * speed[jl);
113 pjr = goTo(pl[jl[jj - 11, pljl1[jjl, (tr - timel[jl[jj - 11) * speed[jl);
114

115 dl = dist(pil, pjl);

116 dr = dist(pir, pjr);

117

118 if (d1 > dr)

119 1= tl;

120 else

121 r = tr;

122 }

123

124 t=Q+1r) / 2.0;

125 pil = goTo(pli] [ii - 1], plil[ii], (t - time[i][ii - 1]) * speed[il);
126 pjl = goTo(pl[jl[jj - 11, pl[jl[jjl, (t - time[jI[jj - 1]) * speed[jl);
127

128 if (dist(pil, pjl) - radius[i] - radius[j] < eps)

129 return true;

130 }

131

132 if (time[i] [ii] - nt < eps)

133 ii++;

134 if (time[jl[jj] - nt < eps)

135 Jjjtts

136 }

137

138 return false;

139 }

140

141 class FastScanner {

142 StringTokenizer st;

143 BufferedReader br;

144

145 FastScanner (InputStream s) {

146 br = new BufferedReader (new InputStreamReader(s));

147 }

148

149 String next() throws IOException {

150 while (st == null || !st.hasMoreTokens())

151 st = new StringTokenizer (br.readlLine());

152 return st.nextToken();

153 }

154

155 int nextInt() throws IOException {

156 return Integer.parselnt(next());

157 }

158 }

159

160 private void run() throws IOException {

161 in = new FastScanner (System.in);

162 out = new PrintWriter(System.out);

163

164 init () ;

165 £fillTime();

133



166
167
168
169

171
172
173
174

solve();

out. O;
out. O;

public static void main(String[] args) throws IOException {
new Main() .run();

}

3adaua 8.3.6. Complete cleaning (10 6ananos)

Bosmoxkao BaMm HaJ0€JI0 peliaThb BCIIOMOI'aTeJIbHbIC 3a/Ia9HU. O6pa;LyeM: TEIIEPb BbI
I'OTOBbBI PEHINTDL U3HAYaJIbHYIO 3a/1a4y.

Y Bac ectb n pobOOTOB, OHU JIBUTAIOTCS IO TPAEKTOPHUAM COCTOAIIUM W3 1 TOYEK
KakJiasg. BaM Hy»KHO yOparTh Kak MOYKHO OOJIbIIIE MycOopa HCIOJIb3Ys pOOOTOB, HO BbI
OY€Hb CHJILHO JIOPOXKHUTe cBomMHU poboramu. [losTomy BbI He XOTHTE, YTOOBI BO BpeMs
JIBUZKEHUS] OHU CTOJIKHYJINC.

Takum obpa3oM, BaM HY2KHO BBIBECTU MHUHHMAJILHOE KOJMYECTBO POOOTOB, IIPU KOTO-
POM MOYKHO yOpaTh MaKCUMAJILHO BO3MOXKHOE KOJTMYecTBO Mycopa. [Ipu sTom BeiOpanubie
POOOTHI 3AITYCKAIOTCH OJTHOBPEMEHHO W HE CTAJKUBAIOTCH JIPYT C JAPYTOM.

ITocie JOCTUZKCHU A KOHEYHOII TOYKN pO6OT MOMEHTAJIbHO HCYe3acT.

Kacanne (paccrosinne menbine 107%) canraiite crosknoBeHMEM.
®@opmMaTr BXOJHBIX JAHHBIX

B nepBoii cTpoke Tpu MeIbIX YuCIa;
e 1 < n <20 - xkommyecTBO poOOTOB;
o 2
o1

/

m < 500 - KOJIM4IecTBO TOYEK B TPACKTOPHUHU KazKJI0Io podoTa;
k<

NN

200 - KOTMIeCTBO MYCOP-TOYEK.

B caegyromux n cTpokax 1o 2 - m + 2 neabix unces: 1 < radius; < 107 - pagumyc
i-ro pobora, 1 < speed; < 10° - ckopocTh i-ro poGoTa U m TOYEK T;j, Y;; — j-s1 TOUKa
TpaexkTopun i-ro pobora (1 < i< n; 1< j <m; |z ;] < 10% |y ;| < 107).

B 1nociesneit cTpoke 3ajaHbl Mycop-Touku (2 - k HesbIX 4meen): x; y; — i-a TouKa
mycopa (1 <@ < k; |x;] < 10% |y] < 109).

CI)opMaT BBIXOJAHBIX JAaHHBIX

ZLB& HEOTpUIATC/IbHBIX YHCJ/JIa - MaKCHMaJIbHOE KOJINYECTBO y6paHHbIX MYCOP-TOY€EK U
MUHHUMaJIbHOE KOJINYECTBO Ba,ZLQIU/ICTBOBaHHbIX JJId 9TOTrO p06OTOB.

IIpumepwvt

IIpumep Nl
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Nl = N R N

=
= o

CraHIapTHBIN BBO/I

232
21040032
21-4-42 -44 -4

334 -6
CraHgapTHBII BBIBOJ
11

IIpumep Ne2

CraHaapTHBIA BBOJ,

232
21040032
21-4-42-44 -4

0 -34 -6
CraH/1apTHBIN BBIBOJI
21

Cnocob ouenkxu pabomwt

3a pemenne 3aa9u HaIuCJ/IdJI0Ch:

e 10 GanyI0B, eciin MPOIJIEHBI BCE TECTHI.

Jlnst IpoBepKU pe3yJibTaTa UCIOJIL30BAJICS CIeYIONNii KoJ Ha d3bike Pythond

def generate():
return []

def check(reply, clue):
return reply.strip() == clue.strip()

Pewerue

st perieHus moc/IeIHel 3a/1a491 HyKHO OINTHMU3UPOBAThH (pparMeHThl KoJjia U3 IIPo-

IJIBIX 3a/Ja4q.

IIpumep mmporpamMmmbi

Huxe IpEeACTaBJICHO pEHICHNE Ha A3bIKE Java

import java.io.BufferedReader;
import java.io.InputStream;
import java.io.InputStreamReader;
import java.io.IOException;
import java.io.PrintWriter;
import java.util.ArrayList;
import java.util.StringTokenizer;

import static java.lang.Math.min;
import static java.lang.Math.sqrt;
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public class Main {
// Complete cleaning
private FastScanner in;
private PrintWriter out;

class Point {
double x, y;

Point (double x, double y) {
this.x = x;
this.y = y;

private double eps = le-7;

// paccmoskue Mexdy mowkaMu a U b
private double dist(Point a, Point b) {

return sqrt((a.x - b.x) * (a.x - b.x) + (a.y - b.y) * (a.y - b.y));
}

// paccmosnue mexdy mowkol c u ompeskom ab

private double dist(Point a, Point b, Point c) {
double A = a.y - b.y, B=b.x - a.x, C=Db.y * a.x - a.y * b.x;
double cc =B * c.x - A *c.y, d =A% A+ B * B;
Point p = new Point((cc * B - C * A) / d, -(cc * A+ C x B) / d);

return dist(a, p) + dist(p, b) - dist(a, b) < eps 7
dist(c, p)
min(dist(c, a), dist(c, b));
}

// mouka, e komopol Hazoduacs 66l pobom, ecau 6bl
// npowéa pacmosnue S U3 MOMKU G 6 HANDABAECHUU MOMKU b
private Point goTo(Point a, Point b, double s) {
double S = dist(a, b);
return new Point(a.x + (b.x - a.x) / S * s, a.y + (b.y - a.y) / S * 8);

}

// mpaexkmopuu u paduycs pobomos

private int n, m; // koauwecmeo pobomoe u KOAUYECMEO MOYEK & mpaekmopul Kkaxdozo poboma
private double[] radius, speed; // paduycet u ckopocmu pobomoe

private Point[][] p; // sece mouku ecex mpaexkmopul

private double[][] time;

// mycop
private int k;
private Point[] pk;

// UHUYUGAU3AYUS

private void init() throws IOException {
n = in.nextInt();
m = in.nextInt();
k = in.nextInt();

radius = new double[n];
speed = new double[n];
p = new Point[n] [m];
pk = new Point[k];
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72
73
74
75
76
7
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131

for (int i = 0; i < n; i++) {
radius[i] = in.nextInt();
speed[i] = in.nextInt();

for (int j = 0; j < m; j++)

plil[j] = new Point(in.nextInt(), in.nextInt());

}

for (int i = 0; i < k; i++)
pk[i] = new Point(in.nextInt(), in.nextInt());
}

// sanoansem mabauyy epeMeru
private void fillTime() {
time = new double[n] [m];

for (int i = 0; i < n; i++) {
time[i] [0] = 0.0;

for (int j = 0; j + 1 < m; j++)

time[i] [j + 1] = time[i] [j] + dist(pl[il[j], p[il[j + 11) / speed[i];

}

// OcHhoea peweHnus
private void solve() throws IOException {

// co3daém mampuyy cmoAKHOBEHUU
boolean[] [] crash = new boolean[n] [n];
for (int i = 0; 1 < n; i++)
for (int j =1 + 1; j < n; j++)
crash[i] [j] = crash[j]l[i] = crash(i, j);

// cosdaém mampuyy OAs npoeepku 3areama pobomamu Mycopa

boolean[][] can = new boolean[n] [k];
for (int i = 0; i < n; i++)
for (int ki = 0; ki < k; ki++)

for (int j = 0; j + 1 < m && 'can[i] [ki]; j++)
dist(pl[il[j1, pl[il[j + 11, pkl[kil) - radius[i] < eps

can[i] [ki]

int full = 1 << n, ans = n;
boolean ok;
ArrayList<Integer> ids

new ArrayList<>();

int max = 0, min = 0;

// denaem noawsli nepebop (6bummacok) eapuarmoe 3anycka pobomoe

for (int f = 1; f < full; f++) {
ids.clear();

// cosdaém cnucok pobomoe, Komopsle 3aNnycCKaMCs
for (int i = 0; i < n; i++)
if (((1 << i) &£) >0)
ids.add(i);

// nposepsem pobomoe u3 CRUCKA HG CMOAKHOEEHUS
ok = true;
for (int i : ids)
for (int j : ids)
ok &= !crashl[i] [j];
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132
133
134
135

137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168

170
171
172
173
174
175
176
177
178

180
181
182
183
184
185
186
187
188
189
190
191

}

}

// 6 cayuae CMOAKHOBEHUS, Cpa3y neperoduM Kk caedyiouyeMy 6apuarmy

if (lok)
continue;

// cuumaem Koauwecmeo YOupaembiT MYycop-mouek
int cnt = 0;
for (int ki = 0; ki < k; ki++) {
ok = false;
for (int i : ids)
if (can[il [kil) {
ok = true;
break;

if (ok)
cnt++;

}

// yaywwaem mekyuul omeem
if (cnt > max) {
max = cnt;
min = ids.size();
} else if (cnt == max)
if (ids.size() < min)
min = ids.size();

// eblgodum omeem: MAT - KOAUYECMEO MYCODA, MIN - KOA-80 3ANYUEHHLIT pobomoe
out.println(max + " " + min);

// npoeepsem Ha cmoakHoserue 1-020 U j-020 pobomos

private boolean crash(int i, int j) {

double pt = 0.0, nt;
double 1, r, t;

double tl1, tr, dl, dr;
Point pil, pir, pjl, pjr;

for (int ii =1, jj = 1; ii < m & jj < m; pt =

nt = min(time[i] [ii], time[j][jjl);
if (nt - pt > eps) {

// mepraprblll nouck

1 = pt;

r = nt;

while (r - 1 > eps) {

tl
tr

1+ (r-1) / 3;
tl + (r - 1) / 3;

pil = goTo(plil[ii - 11, plil[iil, (t1
pir = goTo(p[il [ii - 11, plil[iil, (tr

pjl = goTo(p[jl[jj - 11, pljl1[jjl, (t1
pjr = goTo(pljl[jj - 11, pljlljjl, (tr

dl
dr

dist(pil, pjl);
dist (pir, pjr);
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nt) {

time[i] [ii
time[i] [ii

time[j] [j]
time [j][j]

1)
1)

1)
1)

* speed[i]);

*

speed[i]);

* speed[jl);

speed[jl);



192
193
194
195

197
198
199
200
201
202
203
204
205

207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238

240
241
242
243
244
245
246
247
248

}

if (dl1 > dr)
1= tl;
else
r = tr;

t=(0+1r) / 2.0;
pil = goTo(pl[il[ii - 1], p
pjl = goTo(pl[jl[jj - 11, p

if (dist(pil, pjl) - radius[i] - radius[j] < eps)

return true;

}

if (time[i] [ii] - nt < eps)
ii++;

if (time[j][jj] - nt < eps)
3t

return false;

class FastScanner {

StringTokenizer st;
BufferedReader br;

FastScanner (InputStream s) {

br = new BufferedReader (new InputStreamReader(s));

}

String next() throws IOException {

while (st == null || !st.hasMoreTokens())
st = new StringTokenizer (br.readlLine());

return st.nextToken();

}

int nextInt() throws IOException {
return Integer.parselnt (next()

}

[i] [ii], (t - time[i][ii - 1]) * speed[i]);
[31033], (¢ - time[jl[jj - 11) * speed[jl);

)

private void run() throws IOException {

}

public static void main(String[] args) throws IOException {

}

in = new FastScanner(System.in);
out = new PrintWriter(System.out);

init () ;
£i11Time () ;

solve();

out.flush();
out.close();

new Main().run();
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