Bcepoccutickas onmuMIinaa mKoJIHLHUKOB 110 HHGOPMATHKE.
PernonanpHbIif 9Tamn, nepssiii Typ, 30 saBaps 2016 r.

3agava 1. lMpwu3bl

Nwms BxomHOTO (aiina: prizes.in
Nwmst BeIXOAHOTO (haiina: prizes.out
OrpaHuydeHue 10 BpEMEHHU: 1 cexynna
OrpanuyeHue 1o namsTu: 256 merabair

[Terp yyacTByeT B KOHKYpCE, B KOTOPOM pa3bIrpbiBaeTcs N nmpu3oB. [Ipu3sl mpoHyMepoBaHbI
ot 1 mon.

[To uToram KOHKypca y4acTHUK MOKeT HaOpath oT 2 1o N GamwioB. Ecnu yyacTHuk HabepeT
k 6as10B, TO OH MOJYYHUT OJMH U3 MPHU30B ¢ HoMepoM oT 1 10 K. [Tepen Tem, kak ydacTHHK BbIOEpET
CBOW MpH3, BEAYIIMHA KOHKYpCa yAalseT OJMH U3 NMPHU30B U3 CIHCKA. 3aT€M YYAaCTHHK MOXKET
BBIOPATH JIF000I ITpu3 U3 ocTaBIMxcs K — 1.

Crincok mpu3oB cran u3Bected I[lerpy. OH ompenenui A KaXIOro mpu3a ero eHHOCTS,
U I-TO MPH3a OHA 3aaeTCS LEJIbIM YHCIIOM 4.

Tpebyercs HammcaTh MporpamMmy, KOTOpasi MO 3aJaHHBIM HEHHOCTSIM MPU30B OIMpPEIeIseT
IS KaKaoro K oT 2 70 N, mpu3 ¢ KaKoi MaKCHMATbHOW IIEHHOCThIO TaPaHTHPOBAHHO JOCTAHETCS
[Tetpy, eciiu oH HaOepeT B KOHKypce K 6asioB.

dopmam exodHo20 ¢halina

[lepBasi cTpoka BXOJHOTO (aiiia COACPKUT YUCIO N gZ <n <100 000). Bropas crtpoka
9TOro Qaiisia CoAEepKUT N HEIbIX YUCEN: a1, ay, ..., a (1 <a; < 10%).

®dopmam ebixo0HO20 ¢halina

BbixoHO# (haiin JOKEH COAEpX aTh OAHY CTPOKY, COAEpX aIyro N — 1 memnbix ducen: s
Kaxa0ro K oT 2 710 N 1o/mKHa OBITh BBIBEJEHA IIEHHOCTh MPU3a, KOTOPHIi jocranercs [lerpy, ecnu
oH HaOepert K GasoB.

lNMpumep ex00HbLIX U 8bIXOOHLIX ¢halisios

prizes.in prizes.out

5 1 33 4
13425

OnucaHue nod3aday4 u cucmembl OUeHUBaHUsl

bammer 3a KaKAYIO IoJA3aJady HAYUCIIAKOTCA TOJBKO B ClIy4dac, CCJIIM BCC TCCTHI 3TOM
noa3aaqyu yCremiHoO HpOI\/’II[eHLI.

lMod3adaya 1 (24 6anna)
n <100

lMod3adauya 2 (24 6anna)
n <5000

lMod3adaya 3 (52 6anna)
n <100 000

lMony4yeHue uHghopmayuu o pesyribmamax OKOH4YamesibHol npoeepkKu
ITo 3ampocy cooOmiaeTcst pe3yJbTaT OKOHYATSIPHOU MMPOBEPKU HA KAKIOM TECTE.
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3apauya 2. Kocmuueckoe noceneHue

Nmst BxopHOTO (haiina: space.in
Nwmst BeIXOAHOTO (haiina: space.out
OrpanuyueHue 10 BpEMEHHU: 1 cexynna
OrpanuyeHue 1o namsTu: 256 merabair

Jis ocBoeHmst Mapca TpeOyeTcss TOCTPOUTH HCCIEN0BaTeNbCKylo 0a3y. basa momkHa
COCTOATh M3 N OAMHAKOBBIX MoOAyJied. Kakaplii MOaynb THpeAcTaBiIsieT COOOM JKHIOH OTCEK,
KOTOPBIN B OCHOBAaHUH UMeeT (opMy MPSIMOYTOJIbHHUKA pa3MepoM a X b MeTpos.

Jlns TOBBINIEHUST HAJEKHOCTH MOJYJIEH WH)KEHEPhl MOTYT J100aBUTh BOKPYT KaXKIIOTO
MOZYJISL JOTIOJHUTEIbHBIA 3aLUTHBINA C10M. TOMIMHA 3TOrO €105 T0JKHA COCTABIATh LEJI0€ YUCIIO
METPOB, U BCE€ MOAYJIH JODKHBI UMETh OJMHAKOBYIO TOJIIMHY 3alllMTHOrO cjios. Moayns ¢
3alIMTHBIM CJIOEM, TOJIIIMHA KOTOpoi paBHa O Merpam, OyaeT HMMeTh B OCHOBaHHH (HOpMY
npsiMOyToJibHUKA pazmepoM (a + 2d) x (b + 2d) meTpos.

Bce monmynu moimKHBI OBITH PACIONOKEHBI HA 3apaHee MOJTOTOBICHHOM MHPSIMOYTOJbHOM
nojie pasmepoM W x h merpoB. IIpx 3TOM OHH JOJIKHBI ObITH OPTaHM30BaHbI B BHIE PETyNISAPHOM
CeTKU: WX CTOPOHBI JOJDKHBI OBITH TapauIebHBI CTOPOHAM TOJS, W MOIYJIH JIOJDKHBI OBITh
OPHUEHTHPOBAHBI OJJMHAKOBO.

TpeOyercst HanUcaTh MPOrpaMMy, KOTOPas 10 3aJaHHBIM KOJIMYECTBY U pa3Mepy MOIYIICH, a
TaKkKe pasMepy Tojig Uil WX  pa3MelIeHHs, ONpeAenseT MaKCUMalIbHYI0  TONIIUHY
JOTIOTHUTEIBHOTO 3aLTUTHOTO CJI0S, KOTOPBIA MOKHO TOOABUTH K KOXKIOMY MOYJIIO.

®dopmam exodHo20 ¢halina

BxomHoli (aiin comepKuT MATh pa3ieieHHBIX MpoOeaaMu LenbiXx 4uced: N, a, b, w u h
(1<n,a,b,wh< 1018). ["apanTupyercs, 4to 6€3 TOMOTHUTENHFHOTO 3aIUTHOTO CJIOSl BCE MOJYIIN
MOYHO Pa3MECTHTh B TIOCEJIEHUU OMKMCAHHBIM 00pa3oM.

dopmam ebix00HO20 ¢halina

BeixonHOW (aiin A0IKEeH copep)kKaTh OJHO LEJI0€ YHCIO: MaKCHMAaJIbHYI) BO3MOXKHYIO
TOJILIUHY JAOIOJIHUTENBHOIO 3alIUTHOrO CJIos. Eciau  JONOMHWUTENbHBIM 3allUTHBIA  CIIOU
YCTaHOBUTH HE yaacTtcs, TpeOyercs BbiBecTH uncio 0.

lNMpumepbi 8X00HbIX U 8bIXOOHbIX ¢halisioe

space.in space.out

11 2 3 21 25 2

15566 0
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lNosicHeHuUe K npumepam

B nepBoMm mnpumepe MOKHO YCTAaHOBUTBH JIOMOJIHUTEIBHBIN 3alIUTHBIN CJIOH TONIIMHON 2
MeTpa ¥ pa3MECTUTh MOAYJIH Ha MOJI€, KaK I0Ka3aHO Ha PUCYHKE.
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JIOTIOJIHUTEIIHLHOM

3alUTOoMI D E

TOJIIIAHON 2

Paszmenenue moayneit Ha nosue

Bo BTOpOM mpumepe KUJIO OTCEK MMEET B OCHOBAHHUM pa3Mep 5 X 5 MEeTpoB, a mojie —
pa3mep 6 x 6 MeTpoB. Jl06aBUTH JOMOTHUTENBHBIN 3aIUTHBIN CJIONW K MOAYIIIO HETB3S.

OnucaHue nod3aday u cucmemMbl OoUeHU8aHUsl

lMod3adaya 1 (26 6annos)
1<n<1000, 1<a,b,w, h<1000.
Bbaner 3a noasaaa4y Ha4MCIIAOTCA TOJBKO B Cj1ydac, €CJIM BCC TCCThI YCIICITHO HpOfII[CHBI.

lMod3adaya 2 (23 6anna)
1<n<1000,1<a,b,w, h<10°
Eannm 3a noz[3a)1aqy HAYUCIIAKOTCA TOJIBKO B cnyqae, €CJIN BCC TCCThI YCHGHIHO HpOI\/'IJICHI)I.

lMods3adaya 3 (3o 24 6annoe)

1<n<10° 1<a,b,w, h<10%,

B sT0¥ moa3zamade 8 TeCTOB, KaXKIBIM TECT OLlEHMBaeTcs B 3 Oajia. bamiibl 3a KaXKIbIi TeCcT
HAYHCIISIOTCS HE3aBUCHUMO.

lMod3adaua 4 (0o 27 6annoe)

1<n<10" 1<a,b,w,h<10%,

B sToi moa3agaue 9 TecToB, KaXKAbIA TECT OLIEHUBAETCA B 3 Oaruia. bamiabl 3a KaXKIbId TECT
HAYHUCIAIOTCS HE3aBHUCHMO.

lNonyyeHue uHghopmayuu o pesyribmamax OKOH4YamesibHou npoeepKu
ITo 3ampocy coolmiaeTcst pe3yJIbTaT OKOHYATEIHbHON MPOBEPKU HA KAXKOM TECTE.

Crtpanuma 3 u3 7
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3apgaya 3. CTpaHHble CTPOKMU

Nmst BxopHOTO (haiina: strange.in
Nwmst BeIXOAHOTO (haiina: strange.out
OrpaHuydeHue 10 BpEMEHHU: 1 cexynna
OrpanuyeHue 1o namsTu: 256 merabair

PaccMoTpuM CTpPOKY S, COCTOSIIIYIO M3 CTPOYHBIX OyKB JIATHHCKOTO andasurta. [Ipumepom
TaKOH CTPOKH SIBJIICTCS, HAIIPUMED, CTPOKA «abbay.

[ToncTpokol CTPOKM S Ha3bIBACTCS CTPOKA, COCTABJICHHAS W3 OJHOTO WM HECKOJIBKHX
HOJPSA WAYIIMX CUMBOJOB CTpoku S. O0o3Haumm kak W(S) MHOXKECTBO, COCTOSIIEE M3 BCEX
BO3MOYKHBIX TIOJICTPOK CTPOKH S. IIpu 3TOM Kaxkiast MoACTpOKa BXOJUT B 3TO MHOXKECTBO He OoJiee
OJTHOTO pa3a, IaXKe €CJIM OHA BCTPEYALTCS B CTPOKE S HECKOJIBKO Pa3.

Hanpumep, W(«abbay) = {«a», «b», «ab, «ba», «bb», «abby», «bbay», «abba»}.

[Moarmocne10BaTeIbHOCTBIO CTPOKH S HA3bIBACTCS CTPOKA, KOTOPYIO MOXKHO IMOJYYUTh H3 S
yIaJCHUEM TPOU3BOJILHOTO 4YKclia CHMBOJIOB. O003HaUuM Kak Y(S) MHOXECTBO, COCTOSIICE U3
BCEX BO3MOXHBIX  IOJIIOCIIEAOBATEIILHOCTEH CTpokH S. AnamormuHo W(S), kaxnmas
MOJIITOCIICIOBATEILHOCTh CTPOKU S BKJIFOYAETCS B Y(S) pOBHO OJIMH a3, Jae €CIIM OHA MOKET
OBITh TOJIy4CHa HECKOJBKUMH CIIOCO0aMH yIalieHHss CMMBOJIOB M3 CTpOokH S. ITockonbKy Iro0ast
MOJICTPOKA CTPOKH S SIBIISICTCS TAKIKE €€ MOAIMOCIIEA0BATEIbHOCTHIO, TO MHOXKECTBO Y (S) BKJIHOUACT
B ce0st W(S), HO MOXKET coJiep»aTh TAKXKE U IPYTUe CTPOKH.

Hampumep,  Y(«abba») = W(«abba») U {«aa», «xaba»}. 3mak U  o00o3Ha4yaeT
00BETMHEHNE MHOKECTB.

Bynem Ha3biBaTh CTPOKY S cmpannot, ecau st nee W(S) = Y(s). Tak, crpoka «abba» He
SIBJSICTCSl CTPAHHOW, a, HalpuUMep, CTpoka «abby» sBisercs, Tak kak g Hee W(«abby) =
Y («abby) = {«a», «by», «aby, «bby», «abb»}.

Bynem Ha3bIBaTh CmpaHHOCMbIO CTPOKU YHCIIO €€ Pa3IMuYHBIX CTPAHHBIX MOJACTPOK. [Ipm
BBIYKCIICHUH CTPAHHOCTH IMOJICTPOKA CUUTACTCS OJIUH pa3, Ja)Ke eClIM OHAa BCTPEYAeTCsl B CTPOKE S B
Ka4ecTBE TMOACTPOKH HECKOJIBKO pa3. Tak, i CTpoku «abbay» ee cTpaHHOCTh paBHa 7, Tro0as ee
MTOACTPOKA, KPOME BCEU CTPOKH, SIBIISETCS CTPAHHOM.

TpeOyercst HamucaTe MporpaMMmy, KOTOpas MO 3aJaHHOW CTpPOKE S OIpeessieT ee
CTPaHHOCTb.

dopmam exo0Ho20 ¢halina

BxopHoii daitsn conepKUT CTPOKY S, COCTOSIIYIO U3 CTPOYHBIX OYKB JIATHHCKOTO ali(paBHTa.
Crpoxa nmeet muay oT 1 10 200 000.

®dopmam ebix0OHO20 ¢halina

BrrxoHo# (haiin J0MKEH coiepKaTh OJTHO IEJI0€ YUCIIO: CTPAHHOCTH 33JJaHHON BO BXOJITHOM
¢aiine cTpoku.

lNMpumep ex00HbIX U 8bIXOOHbIX ¢halisnos

strange.in strange.out

abba 7
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OnucaHue nod3aday u cucmembi OUyeHU8aHUs

B sroii 3amaue yersipe noazanaud. bamiel 3a KaXAy MoJ3aAady HAYUCISIOTCSA TOJIBKO B
cllydae, €clid BCe TeCThI AJIsl JAHHOM M0J3a]]a4i YCIICIIHO PO ICHBI.

lMod3adaya 1 (29 6asnnos)
Crtpoka S cCOCTOUT TOJBKO U3 OYKB «a» u «by. JlnnHa ctpoku S He npesbimiaet 50.

lMods3adaya 2 (12 6annos)
JnuHa ctpoku S He npesbiaeT S0.

lMod3adaya 3 (25 6annos)
Jmmna crpoku S He npesbimaet 1000.

lMod3adaya 4 (34 6anna)
JnmuHa ctpoku S He npesbiaeT 200 000.

lNonyyeHue uHghopmMayuu o pesyribmamax OKOH4YamesibHou npPoeepKu
[To 3ampocy coobmaeTcs pe3ynbTaT OKOHYATSIIBHON MPOBEPKHU HA KAKIOM TECTE.

Crtpanuma 5 uz 7
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3apava 4. lNoe3aka Ha KaHMKynax

Nwms BxonHoro (aiina: trains.in
Nwms BeIXOAHOTO (haiina: trains.out
OrpanuyueHue o BpeMeHH: 2 CeKyH/IbI
OrpanuueHue 1o naMsTu: 256 merabaiit

Kenesnas nmopora @narinaHauud NPEACTaBIAET COO0OM MpsMYIO0, BIOJIb KOTOPOU
pacIoaoKeHbl N CTaHIMI. byZeM Ha3bIBaTh y4aCTOK KEJIE3HOW JOPOTrd OT HEKOTOPOW CTAHLUU 10
CJIEIYIOLEN MTEPErOHOM.

[Toe3n cimexyer or craHuMu 1 1O craHuuuM N, Aenas OCTAHOBKY HAa KaKJoW craHuuu. B
noesne K mect, mponymepoBanHbix oT 1 g0 K. Ha moe3m mpojarorcsi OWIIEThI, KaIblii OHIIET
xapakrtepusyercss Tpems uuciaamu: S, t u a. Takoil Omier mo3BoJiseT MpoexaTh OT CTAHLMUHU S J0
craHIMu t Ha MecTe a.

VBaH nnaHupyeT B OJUH U3 JHEU JIETHUX KAaHMKYJI IIPOEXaTh Ha MOE€3/1€ OT OJHOM CTAHIUHU
1o apyroi. OH BBISICHWJI, YTO Ha MOE3 B 3TOT JIEHb YK€ MPOJaHO M OUIIETOB, M BO3MOXKHO YK€ HET
MECT, CBOOOJIHBIX Ha BCEX MEpPEroHax MEKIy MHTEPECYIOIMMHU €ro CTaHLUMSIMU. buier oT onHoi
CTaHIIMM JI0 APYroil Ha OMpeeIeHHOE MECTO MOKHO KYIUTh, TOJBKO €CJIM 3TO MECTO CBOOOHO Ha
BCEX IIEPETOHAX MEXIY ITUMHU CTAaHUUSIMH.

WBan cooOpas3mii, 4TO MHOTJA BCE PaBHO MOXHO MPOEXaTh OT OAHOW CTaHIIMH IO APYrow,
KYIUB HECKOJIbKO OWJIETOB M IepecakMBasCh C OJHOINO MeCTa Ha JpPyroe Ha HEKOTOPBIX
MIPOMEXYTOUHBIX CTaHIMAX. PasymeeTcs, mepecakxuBarbcsi ¢ MECTa Ha MECTO HEYJIO0OHO, MOITOMY
MBaH xoueT KynuTh MUHUMAaJIbHOE KOJIMYECTBO OUJIETOB, YTOOBI HA KaXKJIOM IIEPETOHE Y HEro ObLIO
CBOE MECTO.

WBaH eiie He pemus, OT KaKOH CTaHLMU U J10 Kakoil oH moeaer. OH 3amucan ( BapuaHTOB
MOE3/IKH, U JJIs KaX/I0T0 M3 HUX XOYeT y3HaTh, KAKO€ MMHUMAJIBHOE YUCIIO OUIIETOB €My MPUAETCS
KYIUTh, €CJIM OH BBIOEPET 3TOT BapHaHT.

Tpebyerca HamucaTh HporpaMMmy, KOTopas MO 33JaHHOMY OIHMCAHHMIO YXK€ MPOJaHHBIX
OWJIETOB M BapUaHTOB Moe3ku VBaHa ompenensier A KakJI0oro BapHaHTa, KaKOe€ MUHUMAaJIbHOE
KOJINYECTBO OMIJIETOB HEOOXOAUMO KYIHTb, YTOOBI COBEPIIUTH TAKYIO MOE3/KY.

®dopmam exo0HoO20 ¢halina

[lepass ctpoka BxomHoro ¢aitma comepxkur uwmema N, m u Kk (2<n<200 000,
0<m <200 000, 1 <k<200000) — KOMUYIECTBO CTAHIIHI1, KOJIUIECCTBO YK€ MPOJIAHHBIX OUJIECTOB U
Koln4yecTBO MecT B moesne. Ilocienyromme M cTpok cojaepkaT HMHGPOPMALMIO O MPOJaHHBIX
ounerax. Kaxxmgast ctpoka comepuT TpH uucina: S, ti 1 8 — HOMep CTaHIUH, OT KOTOPOH KYIUICH
Ousner, HoMep CTaHIUM, 10 KOTOPOW KYIUIEH OWjeT, U HOMEp MecTa, Ha KOTOpOe KYyIUIeH OuieT
(1 <si<ti<n, 1<a;<k). l'apantupyercs, 94To Bce OMIETHI KYIUIEHBI TaKUM 00Opa3oM, YTO HU Ha
KaKOM IIeperoHe HM Ha Kakoe MeCTO HeT OoJiee OHOro ousera.

Janee uget ctpoka, kotopas cogepkut uucio J (1 < g <200 000). [Mocneayromue ¢ CTPOK
cozep:kaT ONMUCAHU BapuaHTOB moe3nku. Kakmas crpoka comepxar asa uucina: fj, dj — HOmMep
CTaHIIMKU, OT KOTOpod MBaH Xxoder moexaTh B 3TOM BapUaHTE, U HOMEP CTaHIIMH, O KOTOPOH OH
xouet noexarts (1 < fj<dj<n).

®dopmam ebix0O0HO20 ¢halina

BrixogHoii (aiin mommkeH coaepkaTh ( YHCEIN: IS KaKO0rOo BapuaHTa MOe3Ku Tpedyercs
BbIBECTU MHUHHUMAJIBHOC KOJINYECTBO 6I/I.]'IGTOB, KOTOpPOC H€O6XOHHMO KYIIUTH I/IBaHy, 4TOOBI
COBEpIINTh COOTBETCTBYIOIIYIO MOE3KY. ECiau moe3nKy COBEpIINTh HEBO3MOXHO, TO JUISI 3TOTO
BapuaHTa TpeOyeTcst BhiBecTH —1.
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lMpumep 8x00HbIX U 8bIXOOHbLIX ¢halisios

trains.in trains.out
54 3 -1
141 2
253 1
2 32
4 5 2
3
15
35
4 5

lNosicHeHue Kk npumepy

Ha neperone ot 2-i1 10 3-i1 cTaHIIMM BCE MECTa 3aHATHI, IO3TOMY Ipoexarth OT 1-il 1o 5-i
CTaHIIMU HEBO3MOXKHO. OT 3-#1 10 5-i CTaHIIMU MOXKHO MPOEXaTh, UCIIONB3Ys ABa Omiera: ot 3-i 10
4-i cTaHIIMU HA MeCTO 2 U OT 4-i 1o 5-i Ha mecto 1. OT 4-i 10 5-i CTAaHIMM MOXHO TPOEXaTh,
UCTIOJB3Ysl OJUH OMiIeT Ha MecTo 1.

OnucaHue nod3aday u cucmembl oueHueaHus

B »Toi1 3amade Tpu momazagaud. banmnel 3a Kaxayr Moja3agavdy HAYMUCISIIOTCS TOJIBKO B
cllydae, €Clid BCe TeCThI 3TOM M03aauu yCIEeUTHO MTPOHICHBI.

Buumanue! Tect u3 mpumepa HE MOAXOAWT IO OTPAaHWYCHUsS A moa3anad 1 um 2, HO
pelieHre MpUHUMAaeTcs Ha MPOBEPKY TOJIBKO B TOM CIIydae, €CIId OHO BBIBOJUT MPAaBUIIBHBIM OTBET
Ha TECTC U3 anMepa. PCIHGHI/IC JOOJIDKHO BBIBOIHWTH HpaBHHBHBIﬁ OTBET Ha TECT OaKE€, €CJIN OHO
paccuMTaHO Ha pelIeHHe TONbKO KaKuX-Tuoo u3 noazanau 1 u 2.

lMod3adaya 1 (33 6anna)
n<100,m<100,k<100,q=1

lMod3adaya 2 (30 6annos)
n <200 000, m <200 000, k<200 000,q=1

lMod3adaya 3 (37 6annos)
n <200 000, m <200 000, k <200 000, g <200 000

lMony4yeHue uHghopmayuu o pesyribmamax OKOH4YamesibHol npPoeepkKu
[To 3ampocy coolrmiaroTcst 0ayuTbl 32 KaXIYIO MoA3a1aqy.

Crtpanuma 7 u3 7



