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

[TeTst yuacTByeT B KOHKYpCE, B KOTOPOM pasbIrpeiBacTcs N mpu3oB. [Ipu3sl IpoHyMEpOBaHBI
ot 1 mon.

[To uToram KOHKypca y4aCTHHK MOKET HaOpaTh oT 2 10 N 6amnoB. Ecnu yyactHuk Habeper
k 6as10B, TO OH MOJYYHUT OJMH U3 MPHU30B ¢ HoMepoM oT 1 10 K. [Tepen Tem, kak ydacTHHK BbIOEpET
CBOW TIpW3, BEAyIIMH KOHKYypca yAaiseT OJWH U3 NPHU30B U3 CIHCKA. 3aT€M YYAaCTHHUK MOXKET
BBIOpATH JIF000I Ipu3 U3 ocTaBIMxcs K — 1.

Crmcok mipu3oB cran u3BecteH llere. [leTs ompement uisi KaXIOTO MPU3a €ro EHHOCTD,
U I-TO MPH3a OHA 3aaeTCS LEJIbIM YHCIIOM 4.

TpeOyercss HamucaTh MPOrpaMMy, KOTOpasi MO 3aJaHHBIM I[CHHOCTSAM IPU30B OMPEICIIsCT
IS KaKaoro K oT 2 70 N, mpu3 ¢ KaKoi MaKCHMATbHOW IIEHHOCThIO TapaHTHPOBAHHO JOCTAHETCS
Ilete, ecu oH HabepeT B KOHKypce K 6amios.

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

BrixoaHo# (haiin nommkeH coiepxaTh OJHY CTPOKY, coAepKaiiyro N — 1 mensix yucen: Ass
Kax0oro K ot 2 10 N qo/bkHaA OBITH BBIBEJCHA IICHHOCTD MPHU3a, KOTOPBIA gocTanercs [lete, eciu
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 HpOfII[GHLI.

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 o0 BpEMEHHU: 1 cexynna
OrpanuyeHue 1o namsTu: 256 merabair

Jns ocBoenns Mapca TpeOyercss HOCTPOHMTH HCCIENOBATEIbCKylo 0a3y. baza momkHa
COCTOATh M3 N OJMHAKOBBIX MOJYJEH, KaXKIbIi U3 KOTOPBIX MPEACTaBIAET COOOH NPSMOYTOJIbHUK.

Kaxnpiii momynp mpeactaBisgeT co0OOi  JKWJIOH OTCEK, KOTOpBIH uMmeeT (opmy
HpsSIMOYTOJIbHUKA pa3MepoM a X b merpoB. JIisi MOBBIICHUS HAISKHOCTH MOJIYJICH HHIKECHEPHI
MOT'YT J100aBUTbh BOKPYI' Ka)J0I0 MOJAYJSI CJIOM JOIOJIHUTENBHOM 3aluThl. TOJIIKMHA 3TOro Cllost
JOJDKHA COCTAaBJIATh LEJIOE YHMCIO METPOB, U BCE MOJIYJHU TOJDKHBI MMETh OJUHAKOBYIO TOJILIMHY
JOTIOJTHUTEIIBHOM 3aIIUThl. MOyJIb C 3aIlUTOM, TOJIIMHA KOTOpol paBHa d MeTpam, OyaeT UMETh
bopmy npssimoyroibHEKa pazmepoM (a + 2d) x (b + 2d) meTpos.

Bce Monynu nomkHBI ObITh paclojIoKeHbl Ha 3apaHee MOJArOTOBIEHHOM IPSMOYIOJIbHOM
nose pazmepom W x h merpoB. IIpu 3TOM OHM JOJKHBI OBITH OPraHU30BaHbI B BUJE PEryJSIPHOI
CeTKH: WX CTOPOHBI JOJDKHBI OBITH TapajulebHBl CTOPOHAM IIOJI, ¥ MOJYJIH JOJDKHBI OBITH
OpPUEHTUPOBAHBI OJIMHAKOBO.

Tpebyercs HanrcaTh MpOrpaMMy, KOTOpas IO 3aJaHHBIM KOJIMYECTBY U pa3Mepy MOJYJIeH, a
TaKKe pasMepy MNois Ui MX pa3MELICHMs, OIpEAeiseT MaKCHUMalIbHYIO TOJILHMHY CIOs
JOTIOTHUTEIBHOM 3aIUTHI, KOTOPBIA MOKHO T00OABUTH K KOKAOMY MOJYJIIO.

®dopmam exodHo20 ¢halina

BxomHoli (aiin comepKuT MATh pa3ieieHHBIX MpoOegaMu LenbiXx 4uced: N, a, b, w u h
(1<n,a b,w, h< 1018). lapanTupyercs, uto 0€3 TOMOTHUTENBHOM 3AIIUTHI BCE MOIYIH MOKHO
Pa3MECTHUTh B TIOCEJIEHUH OMUCAHHBIM 00Pa3oM.

dopmam ebix00HO20 ¢halina

BeixongHoit Qaiin nomkeH cojepKaTh OJHO IIEJI0€ YHCIIO: MAaKCHMAIbHYIO BO3MOXHYIO
TOJIIIMHY JIOMOJHUTEIbHON 3aIluThl. ECIM TOMONHUTENbHYIO 3alllUTy YCTaHOBHTb HE YAACTCH,
TpeOyeTtcst BriBecTH 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 nepBoM npumepe MOXHO YCTAaHOBUTH JONOJHUTEIbHYIO 3aLIUTY TOJIIIMHON 2 MeTpa u
pPa3MECTUTh MOJYJIH Ha I10JI€, KaK II0KA3aHO HA PUCYHKE.
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Paszmenenue moayneit Ha nosue

Bo BTOpOM mnpuMepe KWIOM OTCEK HMMEET pasMep S5 X5 METpoB, a MoJie — pa3Mmep
6 % 6 meTpoB. [100aBUTh AOMOJHUTENBHYIO 3aLIUTY K MOJIYJIIO HEJIb3S.

OnucaHue nod3aday u cucmemMbl oUeHU8aHUsl

lMod3adaya 1 (26 6annos)

1<n<1000,1<a,bh,w, h<1000.
bannsl 3a noa3afgady HauUUCIIAIOTCS TOJNBKO B CIIy4dae, €CJIM BCE TECThI YCIEIIHO MPOIIEHBI.

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 YCHCHIHO HpOfII[eHBI.

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
HAYUCIISIOTCS HE3aBUCHUMO.

lMod3adaua 4 (0o 27 6annoe)

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

B sToi moa3angaue 9 TeCcTOB, KaXKIbIH TECT OlleHUBAaeTCd B 3 Oana. bannbl 3a KaX bl 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 CTPOKW 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 moACcTpOKa BXOJUT B 3TO MHOXKECTBO He OoJiee
OJTHOTO pa3a, IaXKe eCJIi OHA BCTPEYACTCS 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 CMMBOJIOB. O003HauMM 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 CUMBOJIOB M3 CTpOKH S. ITockonbKy Jto0ast
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», «aba»}. 3Hak U o6o03Ha4aeT
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 MOACTPOK. [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, SIBISAETCS CTPAHHOM.

TpeOyercst HamucaTe MporpaMMmy, KOTOpas MO 3aJaHHOM CTpPOKE S OIpelersieT 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 ebix00HO20 ¢hatina

BrrxoHo# (haiin J0MKeH coepykaTh 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 aroii 3amaue dersipe noa3anadn. bamiel 3a KaXAYy MOoJA3a7ady HAYUCISIOTCA 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 npesimaet S0.

lMod3adaya 3 (25 6annos)
Jmmna ctpoku 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
pacIooKeHbl N CTaHIMI. byZieM Ha3bIBaTh y4aCTOK KEIE3HOW JOPOTrd OT HEKOTOPOM CTaHUUH JI0
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 unuciamu: S, t u a. Takoll Omier mo3BosieT Mpoexarh OT CTAHLUHU S 10
craHIMu t Ha MecTe a.

Bacs muianupyeT B OUH U3 AHEH JIETHUX KAaHUKYJ MIPOeXaTh HA MOE€3]1e OT OJHOW CTaHLUU
1o apyroi. OH BBISICHWJ, YTO Ha MOE3 B 3TOT JIEHb YK€ MPOJaHO M OUJIETOB, U BO3MOKHO YXKE HET
MECT, CBOOOJIHBIX Ha BCEX MEpPEroHax MEX]y 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.

Bacs cooOpa3ui, 4To MHOTIa BCE PaBHO MOXKHO MPOEXaTh OT OJHOW CTAaHIUU JIO0 JIPYroi,
KYIUB HECKOJIbKO OWJIETOB M IepecakMBasCh C OJHOINO MeCTa Ha JpPyroe Ha HEKOTOPBIX
MIPOMEXYTOUHBIX CTaHIMAX. PasymeeTcs, mepecakxuBarbcsi ¢ MECTa Ha MECTO HEYJIO0OHO, MOITOMY
Bacs xoder KynmuTh MUHUMAaJIbHOE KOJIMYECTBO OMIIETOB, YTOOBI Ha KAXKJIOM MEPErOHE y HEro ObLIO
CBOE MECTO.

Bacs eme He pemni, OT Kakod CTaHLIIMU U 10 Kakod oH noener. OH 3anucai ( 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 HporpaMmy, KoTopas MO 33JaHHOMY OIHCAHHUIO XK€ HPOJaHHBIX
OWJIeTOB M BapuUaHTOB Moe3nku Bacu ompenenser uis KakJIOoro BapuaHTa, KaKoe€ MHUHHMAalIbHOE
KOJINYECTBO OMIJIETOB HEOOXOAUMO KYIHTb, YTOOBI COBEPIIUTH TAKYIO MOE3/KY.

®dopmam exo0HoO20 ¢halina

Ilepass ctpoka BxomHoro ¢aitma comepxkur umcma 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. Kaxxagast ctpoka comep T Tpu ducna: S, ti 1 8 — HOMep CTaHIIUH, 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 H1 Ha Kakoe MeCTO HeT OoJiee 0JJHOro Ouera.

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
CTaHIIMMU, OT KOTOpoi Bacs xoueT moexarb B 3TOM BapuaHTE, U HOMEp CTaHUHH, O KOTOPOH OH
xouet noexarts (1 < fj<dj<n).

®dopmam ebix0O0HO20 ¢halina

BrixogHoii (aiin mommkeH coaepkaTh ( YHCEIN: IS KaKO0rOo BapuaHTa MOe3Ku Tpedyercs
BBIBECTH MHHHUMAJIBHOE KOJIMYECTBO OWJIETOB, KOTOpO€ HEOOX0oAMMO KynuTh Bace, 4TOOBI
COBEPILIUTH COOTBETCTBYIOILLYIO MO€3/AKYy. Eciu moe3nky coBepIIMTh HEBO3MOXHO, TO JUISI 3TOTO
BapuaHTa TpeOyeTcs 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 cTaHIIMKM BCE MECTa 3aHATHI, IO3TOMY Ipoexarhb 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,
UCIOJIb3YS OJIUH OuseT 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 OTPAaHWYCHHUS A moxzazad 1 u 2, HO
pellieHre MPUHUMAETCsl Ha IPOBEPKY TOJIBKO B TOM Ciy4ae, €Clid OHO BBIBOJUT MPABHIIbHBIN 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 coolmiaroTcst 0ayuTbl 32 KaXIyI0 Mo3a1ady.

Crtpanuma 7 u3 7



