Bcepoccutickas onmuMIinaia mKoJILHUKOB 110 HH(QOPMAaTHKE.
PernonanpHbIif oTarm, nepssiid Typ, 30 saBaps 2016 T.

3apgava 1. lMNMpwu3bl

Nms BxogHOTO (haiina: prizes.in
Nwmst BeIXOAHOTO (haiina: prizes.out
OrpanunueHue o0 BpEMEHHU: 1 cexynna
OrpanuyeHue no namsiTu: 256 merabait

[leTp yyacTByeT B KOHKYpCE, B KOTOPOM pa3birpbiBaetcs N npu3oB. [Ipu3sl mpoHyMepoBaHbI
ot 1 mo n.

[To uroram KOHKypca y4aCTHUK MOKeT Habpath oT 2 10 N Gamnos. Eciu yuacTHuk Habeper
k 6as110B, TO OH MOJYYHUT OJMH U3 MPH30B ¢ HOMepoM OT 1 1o K. [Tepen Tem, kak ydacTHHK BHIOEPET
CBOW MpH3, BEAYIIMHA KOHKypca YAAaseT OJUH W3 NMPU30B U3 CIHCKA. 3aTeM YYaCTHHUK MOXKET
BBIOpATH JIF000# Mpu3 U3 ocTaBmMxcs K — 1.

Criucok npu3oB cran usBecteH Ilerpy. OH ompenenuin A KaxIoro mnpusa ero IeHHOCTb,
U1 I-TO TpH3a OHA 3a1aCTCs LEJIBIM YHUCIIOM 4.

Tpebyerca HamucaTh Mporpammy, KOTOpasi MO 33JaHHBIM LEHHOCTSIM MPU30B OIpPEeIisieT
JUT Kaxaoro K ot 2 10 N, Mpu3 ¢ KakKoi MaKCHMaJIbHOM IIEHHOCTHIO TapaHTHPOBAHHO JOCTAHETCS
[Terpy, eciiu oH HabepeT B KOHKYypce K 6asioB.

®dopmam exo0HO20 halina

[epBas ctpoka BxomHoro Qaitna cogepkut ymucino N (2 <n <100 000). Bropas crpoka
3TOTO (haiia CoMEePKHUT N MENBIX YHCeN: a1, a2, ..., an (1 < & < 10°).

dopmam ebix0OHO20 ¢halina

BrixonHo# (aitn moipkeH copepkaTh OJHY CTPOKY, COAEpKamlyro N — 1 1mensix ducesn: ajs
kaxaoro K or 2 1o n goyrkHa ObITH BBIBEIEHA [IEHHOCTD npusa, KoTopbli gocranercs Ilerpy, ecnu
oH Habeper K 6aioB.

lMpumep 8x00HbIX U 8bIXOOHbIX ¢halinnoe

prizes.in prizes.out

5 1334
13425

OnucaHue nod3aday u cucmembi OU4eHU8aHUs

bannel 3a kaxnayroo moA3azady HA4MCIAIOTCS TOJBKO B Cllydae, €ClIM BCE TECThl 3TOU
MOA3aa49M YCIICIITHO MPONICHBI.

lMod3adaya 1 (24 6anna)
n <100

lMod3adaya 2 (24 6anna)
n <5000

lNod3adaya 3 (52 6anna)
n <100 000

lNonyyeHue uHghopmayuu o pesyribmamax OKOH4YameJsibHol rnpoeepkKu
ITo 3ampocy cooburaercst pe3ynbTaT OKOHUATETbHON MPOBEPKU Ha KaXKIOM TECTe.
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Bcepoccutickas onmuMIinaia mKoJILHUKOB 110 HH(QOPMAaTHKE.
PernonanpHbIif oTarm, nepssiid Typ, 30 saBaps 2016 T.

3apauya 2. Kocmuueckoe noceneHue

Nwms BxomHOTO (aiina: space.in
Nwmst BeIXOAHOTO (haiina: space.out
OrpanuueHue 0 BpEMEHMU: 1 cexynna
OrpanuyeHue no namsiTu: 256 merabait

Jns ocBoenus Mapca TpeOyercss NOCTPOUTH HCCienoBaTeNnbekyo 0aszy. basa momkna
COCTOATh M3 N OAMHAKOBBIX MoOAyied. Kaknplii MoOaynb TpeAcTaBisieT COOOM JKHIIONH OTCEK,
KOTOPBIN B OCHOBaHHH UMeeT (opMy IIPSIMOYTOJIbHUKA pa3MepoM a X b meTpos.

JInsi TOBBINIEHUST HAJIEKHOCTH MOJIYJIEH WHXXEHEPhI MOTYT JT00aBUTH BOKPYT KaXKIIOTO
MOJYJISI AOTIOJIHUTENBHBIN 3aIUTHBIN Ci10W. ToJmHa 3TOro ciios I0JKHa COCTABIIAThH LEI0E YUCIIO
METPOB, U BCE MOAYIW JOJOKHBI MMETh OJMHAKOBYIO TOJIIMHY 3alIMTHOrO ciiod. Moaynb c
3alIUTHBIM CJIOEM, TOJIIIMHA KOTOpoi paBHa O Merpam, OymeT MMETh B OCHOBaHHU (OpMY
npssMoyrosbHuKa pasmepom (@ + 2d) x (b + 2d) meTpos.

Bce Momymu nomkHBI OBITH PACHONIOKEHBI HA 3apaHee MOJATOTOBICHHOM MPSIMOYTOIEHOM
mojie pasmMepoM W X h merpos. IIpu 3TOM OHH JOJDKHBI OBITH OPraHHU30BaHBI B BUIC PErYIISIPHON
CeTKH: WX CTOPOHBI JOJDKHBI OBITh MapauIebHBI CTOPOHAM TIOJNS, W MOJIYJIU JOJDKHBI OBITh
OPHUEHTHUPOBAHBI OJMHAKOBO.

Tpebyercst HamUCaTh MPOTpaMMy, KOTOpas 1Mo 3aJaHHBIM KOJIMYECTBY U pa3Mepy MOJyJeH, a
TaK)Ke pa3Mepy ToJs [ WX  Pa3MEIICHUS, OINpeNeNseT MAKCHUMaJIbHYI0  TOJIIUHY
JOTIOJTHUTEIHHOTO 3alIUTHOTO CJI0s, KOTOPBI MOKHO I00aBUTH K KaXKIOMY MOJIYIIIO.

®dopmam exo0HOo20 halina

BxomHoli (aiin comepKUT MITh pa3feieHHBIX MpoOegaMu LEenbIX 4yuced: N, a, b, w u h
(1<n, a, b, w, h <10%). 'apanTupyercs, uro 6e3 JIOMOITHUTEIHLHOTO 3AIIUTHOTO CIOS BCE MOITYIIH
MOKHO pa3MECTUTh B TTOCETICHUH OMMCAaHHBIM 00pa3oM.

®dopmam ebix00HO20 ¢halina

BoixonHoil daiin AOKeH copepikaTh OJHO LIEJI0€ YHCIO: MAaKCUMAJbHYIO BO3MOXKHYIO
TOJIIMHY JOMOJHUTEIBHOIO 3allUTHOrO Cjl0sl. Eciu  JOMOJHHUTENBHBIA 3allUTHBIA  CIIOM
YCTaHOBHTH HE yacTcs, TpeOyeTcs BeiBecTH yncio 0.

lMpumepbi 8X00HbIX U 8bIXOOHbLIX ¢halisios

space.in Space.out

11 2 3 21 25 2

15566 0
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lNosicHeHue K npumepam

B nepBom mpumepe MOXHO yCTaHOBUTH AOIOJIHUTENBHBIN 3AIMTHBIN CIOW TONIMHONW 2
METpa U Pa3MECTUTh MOAYJIX Ha I0JI€, KaK IIOKa3aHO Ha PUCYHKE.
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JOMOJIHUTEIbHON

3alUTON I:I I:I

TOJILUHOA 2

Pa3zmenmenue moayneit Ha nose

Bo BTOpOM mpumepe JKHIIOM OTCEK MMEET B OCHOBAaHHMM pasMmep 5 X 5 METpoB, a IMojie —
pasmep 6 x 6 meTpoB. Jl00aBUTH TOMOJTHUTEILHBIN 3alTUTHBIN CIIOH K MOIYITIO HEJIb3sI.

OnucaHue nod3aday u cucmembl oyeHueaHus

lMod3adaua 1 (26 6annoe)
1<n<1000,1<a,b,w, h<1000.
bamnel 3a noa3aaavyy Ha4uCIIAIOTCA TOJIBKO B CJIy4dac, €CJIM BCC TCCThI YCIICIITHO HpOfII[CHBI.

lMod3adaya 2 (23 6anna)
1<n<1000,1<a,b,w, h<10°
bamnel 3a noasaaavyy Ha4uCIIAIOTCA TOJIBKO B CJIy4dac, €CJIM BCC TCCThI YCIICIITHO HpOfII[CHBI.

lMod3adaya 3 (Go 24 6annoe)

1<n<10°%1<a,b,w, h<10

B sT0ii mog3zagaue 8 TeCTOB, KaXKIbIH TECT OLIEHUBAETCS B 3 Oaja. baiuiel 3a KaKObIi TECT
HAYHUCIISIIOTCS HE3AaBUCUMO.

lMod3adaya 4 (3o 27 6annoe)

1<n<10%¥ 1<a,b, w, h<10%,

B sT0ii mog3zagaue 9 TecTOB, KaXKIbIH TECT OLIEHUBAETCS B 3 Oaia. baiuiel 3a KaKIbIi TECT
HAYHCIISIOTCS HE3aBUCHMO.

lMony4yeHue uHghopmayuu o pesyribmamax OKOH4YameJsibHol npPoeepkKu
ITo 3ampocy coobmraercst pe3ynbTaT OKOHUATETbHON MPOBEPKU Ha KaXKIOM TECTe.
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3apgaya 3. CTpaHHble CTPOKMU

Wwms BxopHOTO (aiina: strange.in
Nwmst BeIXOAHOTO (haiina: strange.out
OrpanunueHue o0 BpEMEHHU: 1 cexynna
OrpanuyeHue no namsiTu: 256 merabait

PaccMoTpuM CTpPOKY S, COCTOSIIITYIO M3 CTPOYHBIX OyKB JIAaTHHCKOTO andasuta. [Ipumepom
TaKO# CTPOKH SIBJIIETCS, HapUMep, cTpoka «abbax.

[ToxcTpokol CTPOKH S Ha3bIBaeTCs CTPOKA, COCTABJICHHAss W3 OJHOTO WM HECKOJIBKHX
MOJPSIT MAYIUX CHUMBOJOB CTpokH S. O0o3HaunM kak W(S) MHOXECTBO, COCTOSINEE M3 BCEX
BO3MOYKHBIX TTOJICTPOK CTPOKH S. [Ipy 3TOM KaxkJast MoJCTPOKa BXOAUT B 3TO MHOXKECTBO He OoJiee
OJTHOTO pa3a, IaXKe €CIIM OHA BCTPEYACTCS B CTPOKE S HECKOJIBKO Pas3.

Hampumep, W(«abbay) = {«a», «b», «ab», «<ba», «bb», «abb», «<bba», «abbax»}.

[MoamocnenoBaTeIbHOCTBIO CTPOKH S HA3bIBACTCS CTPOKA, KOTOPYIO MOXKHO IMOJYYHUTh M3 S
yIaJeHueM MpPOU3BOJIBHOIO Yucia cUMBOJIOB. O003HauMM Kak Y(S) MHOXECTBO, COCTOSILEE U3
BCEX BO3MOXHBIX  IOJIOCIIEAOBATENILHOCTE CTpokd S. AmnamormuHo W(S), kaxnas
HIOAIIOCIIEIOBATEIBHOCTh CTPOKHM S BKJIFOYAeTCsl B Y(S) POBHO OJMH pa3, JaXe €CIM OHAa MOXET
OBITH IOJy4eHAa HECKOJIBKUMH CIIOCOOAMHU yIaleHUs] CUMBOJIOB U3 CTpoKHU S. IlockonbKy mnrobas
HOJICTPOKA CTPOKH S SIBIISIECTCS TAKKE €€ IMOJIIOCIIEI0BATEILHOCTBIO, TO MHOXECTBO Y (S) BKIIFOYaeT
B ce0st W(S), HO MOXKET co/iepKaTh TAKXKE U IPYTUE CTPOKH.

Hampumep,  Y(«abba») = W(«abba») U {«aa», «<aba»}. 3mak U  o0o3nauaeT
00bETUHEHNE MHOKECTB.

Bynem HasbiBaTh CTPOKY S cmpannotil, ecau s Hee W(S) = Y(S). Tak, ctpoka «abba» ne
SBJSICTCSl CTPaHHOW, a, Hampumep, cTpoka «abb» ssnsercs, Tak kak mis wee W(«abb») =
Y («abb») = {«a», «b», «ab», «<bb», «abb»}.

Bynem Ha3wBaTh cmpanHOCMbI0 CTPOKU YHCIIO €€ PaslIMYHBIX CTPAHHBIX MOACTPoK. [Ipm
BBIYHCJICHUH CTPAHHOCTH TOJICTPOKA CUUTACTCS OJIUH pas3, Ja)Ke €ClIM OHAa BCTPEYACTCsl B CTPOKE S B
Ka4ecTBe MOJACTPOKU Heckoubko pa3. Tak, must crpoku «abba» ee crpanHocTs paBHa 7, mobas ee
MIOACTPOKA, KPOME BCEU CTPOKH, SIBIISAETCS CTPAHHOM.

TpeOyercst HamucaTh NporpamMmy, KOTOopas IO 3aJaHHOMW CTpPOKE S OIpeieNsieT ee
CTPaHHOCTb.

®dopmam exo0HO20 halina

BxoaHoii (haiin coaepKUT CTPOKY S, COCTOSIIYIO U3 CTPOUYHBIX OYKB JATHHCKOTO andaBuTa.
Crpoxka umeet miuny ot 1 1o 200 000.

®dopmam ebix00HO20 ¢halina

Brixonnoii (haiin momkeH coaepikaTh OJHO 1IeJI0€ YHCIIO0: CTPAHHOCTh 3a/laHHON BO BXOJTHOM
(haiine CTpOKH.

lMpumep 8x00HbIX U 8bIXOOHbLIX ¢halisios

strange. in strange.out

abba 7

Crpanuna 4 u3 7



Bcepoccutickas onmuMIinaia mKoJILHUKOB 110 HH(QOPMAaTHKE.
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OnucaHue nod3aday u cucmembi OUyeHU8aHUs

B aroii 3amaue dersipe nmoa3anaud. bamiel 3a KaXAYH MOoJA3aAaqdy HAYMCISIOTCA TOJIBKO B
ciy4ae, €l BCe TECThI JUIsl JaHHOM MOJ3a/1a4M YCIICIIHO PO ICHBI.

lMod3adaya 1 (29 6asnnos)
CTpoKa S COCTOUT TOJIBKO U3 OYKB «a» u «b». JlnuHa cTpoku S He npeBbimaet 50.

lMod3adaya 2 (12 6annos)
JnHa ctpoku S He npebimaeT S0.

lNod3adaya 3 (25 6asnnos)
Jnuna crpoku S He npesbimaet 1000.

lMod3adaya 4 (34 6anna)
Jmuna crpoku S He npesbiaeT 200 000.

lMony4yeHue uHghopmayuu o pesysibmamax OKOH4YameJsibHol npPoeepkKu
Ilo 3ampocy coobmraercst pe3ynbTaT OKOHUATETbHON MPOBEPKU Ha KaXKIOM TECTe.
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Bcepoccutickas onmuMIinaia mKoJILHUKOB 110 HH(QOPMAaTHKE.
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3apava 4. lNoe3aka Ha KaHMKynax

Nwmst BxoHOTO (haiina: trains.in
Wwms BeixogHOTO (aiina: trains.out
OrpaHuueHue 1Mo BpeMeHHU: 2 CeKyHJIbI
OrpaHuueHue 1no naMsTu: 256 merabaiit

Kenesnass popora @DnatnaHauyd TPEACTABISIET CO00M  MPSIMYyI0, BIOJIb KOTOPOM
pacroiokeHsl N craHnuil. byeM Ha3bIBaTh y4acTOK KEJIE3HOM JAOPOrd OT HEKOTOPOW CTaHLUU 0
CIEAYIOUIEH MEPErOHOM.

[Toe3n cnenyer ot cranuuu 1 g0 cTaHUMU N, Jenas OCTAaHOBKY Ha KaXJAOW cTaHiuu. B
moesne K mect, mponymepoBaHHbiXx oT 1 mo K. Ha moe3nm mpomaroTcst OMICTHI, KaXIblii OHJICT
xapaktepusyercs Tpems yuciamu: S, t u a. Takoii OwieT Mo3BOJSET MpoexaTh OT CTAHIUHU S 0
cTaHiuu t Ha MecTe a.

WBan nnanupyer B OJIMH U3 JHEH JIETHUX KAHUKYJ MMPOEXaTh HA MOE3/E OT OJHOM CTaHLIUU
10 npyroii. OH BBISICHWJI, YTO Ha MOE3]T B 3TOT JICHb YK€ MPOIaHO M OUJIETOB, U BO3MOXKHO YK€ HET
MECT, CBOOO/IHBIX Ha BCEX MEpPEroHax MeXIy MHTEPECYIOIIMMHU €ro CTaHIMSIMH. buiier oT oxHOiMA
CTaHIIMU JI0 JPYroi Ha OMPENEIEHHOE MECTO MOXHO KYIUTb, TOJIBKO €CIIM 3TO MECTO CBOOOHO Ha
BCEX MEPErOHax MEXAY ITUMHU CTAHIUSMH.

WBan cooOpa3ui, 4TO MHOT/IA BCE PaBHO MOXKHO MpoeXaTh OT OJIHOM CTaHIIUU 10 APYTOH,
KYIIUB HECKOJIbKO OHWJIETOB W TIEPECaXUBAsICh C OJHOTO MECTa Ha Jpyroe Ha HEKOTOPBIX
MMPOMEXKYTOUHBIX CTaHIUAX. Pazymeercs, mepecaxuBaThCsi C MECTa Ha MECTO HEYAO0OHO, TTO3TOMY
MBaH X04YeT KymUTh MUHUMAJIbHOE KOJMYECTBO OMIIETOB, YTOOBI Ha KQXKJIOM MEPETOHE Y HEro ObLIO0
CBOE MECTO.

UBan eiie He peminsi, OT KaKOM CTaHIIMM U J10 Kakoi oH moener. OH 3anucain (| BApUAHTOB
MOE3JIKH, M ISl K&KJ0TO U3 HUX XOYET y3HaTh, KAKOE MUHUMAJIBHOE YUCIIO OUJIETOB €My MPHUACTCS
KYIIUTh, €CJTH OH BBIOEPET STOT BapUAHT.

TpeOyeTcss HamucaTh TPOrpaMMy, KOTOpas IO 3aJaHHOMY OIMCAHHMIO YXE€ MPOAaHHBIX
OWJIETOB W BapUaHTOB ToOe31KH VBaHa ompenensier JJis KaKIOro BapHaHTa, KAKOE MUHUMAIbHOE
KOJIMYECTBO OMIIETOB HEOOXOAMMO KYITUTh, YTOOBI COBEPIIUTD TAKYIO IMOE3KY.

dopmam exodHo20 ¢hatina

[lepBast crtpoka BxomHoro (¢aima comgepxxkur umeiaa N, M uw Kk (2<n<200 000,
0<m <200 000, 1 <k<200000) — KONUYIECTBO CTAHINIi, KOJIUIECTBO YK€ MIPOJIAHHBIX OHJIECTOB U
KOJIM4ecTBO MecT B moesne. [lociemyromue M CTpoK coaepkaT WHGPOPMANHI0 O TMPOJAHHBIX
ounerax. Kaxnas crpoka comepHUT TpHu uucina: Si, ti 1 ai — HOMep CTaHIUH, OT KOTOPOH KYIUICH
Owyier, HOMEp CTaHIIMH, JO KOTOPOM KYIJIeH OWJIeT, ¥ HOMEp MecTa, Ha KOTOpOE KYIUICH OuieT
(1<si<ti<n, 1<ai<Kk). l'apanTupyercs, 4T0 Bce OMIECTHI KYIUICHBI TAKMM 00pa30M, YTO HU Ha
KaKOM IeperoHe HU Ha KaKoe MeCTO HeT OoJiee 0JHOro Ouiiera.

Janee uznet ctpoka, kotopas coaepkut uuciio q (1 < g <200 000). [Mocnenyromue ¢ CTPOK
cojiep)KaT OMMCAHUs BapUaHTOB moe3nku. Kaxkmas crpoka cozepkar nsa uucina: fj, dj — HOMep
CTaHLIMM, OT KOTOpor VBaH Xoder moexaTb B 3TOM BapUaHTE, U HOMEP CTaHILIMH, 10 KOTOPOW OH
xouger moexath (1 <fj<dj<n).

dopmam ebix0OHO20 ¢halina

BreixonHo# (haiin qoimkeH coaepkaTh ( YuCel: ISl KaXI0To BapuaHTa TMOe3AKH TpedyeTcs
BBIBECTH MHUHHUMAJIBHOC KOJIMUYCCTBO 6I/IJICTOB, KOTOpOG H€O6XO,Z[I/IMO KYHI/ITI: I/IBaHy, ‘ITOGBI
COBEPIIUTHh COOTBETCTBYIOIIYIO MOE3/Ky. Eciu moe3nky coBepmuTh HEBO3MOXKHO, TO JIJISI ATOTO
BapuaHTa TpeOyeTcs BhIBeCTH —1.
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lMpumep 8x00HbIX U 8bIXOOHbLIX ¢halisios

trains.in trains.out

-1
2
1

gawohps
NNWEFE W

P WRWANNELO

a1 oG

lNosicHeHue k npumMmepy

Ha neperone ot 2-i1 10 3-i CTaHIIMU BCE MECTA 3aHATHI, IOATOMY MpoexaTh OT 1-U 10 S5-i
CTaHIIMH HEBO3MOXHO. OT 3-if 710 5-i cTaHIIMU MOXKHO MPOEXaTh, UCIOIB3Ys IBa Ouiera: oT 3-i 10
4-i cra"Mu Ha MecTo 2 U OT 4-i o 5-ii Ha mecto 1. OT 4-if 10 5-# CTAaHIMM MOXHO TPOEXaTh,
UCIIOJIB3YS OJTUH OUIeT Ha MecTo 1.

OnucaHue nod3aday u cucmembi OUyeHU8aHUs

B sroit 3amaue Tpu moazamayu. bamibl 3a Kaxkayro I0J3aJady HAYUCIAIOTCS TOJIBKO B
cily4ae, €Cld BCE TECThI ATOM MOA3a/1aur YCIEUHO MPOMEHBI.

Buumanue! Tect u3 npumepa He MOIXOTUT MO OTpaHUYCHHs I moa3amad 1 u 2, HO
pelIeHre TPUHUMAETCS. Ha TPOBEPKY TOJIBKO B TOM CJIy4ae, €CJIM OHO BBIBOJMT MPABWIBHBINA OTBET
Ha TecTe W3 npuMepa. PemieHne JOMKHO BBIBOJUTH MPABWIBHBIA OTBET Ha TECT JAXeE, €CJIU OHO
paccYMTaHoO Ha PEIICHUE TOJbKO KaKuX-Ir00 u3 moazanad 1 u 2.

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

lMod3adaya 2 (30 6annoe)
n <200 000, m <200 000, k<200000,q=1

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

lNonyyeHue uHghopmayuu o pesyribmamax OKOH4YameJsibHol npoeepkKu
[To 3ampocy coobuiaroTcst GayIbl 3a KaXIyI0 Mo3aaaqy.
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