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VYkpaina, 25 kBitHa 2015 poky

A. HoBa rpa
Ak BiQOMO, CTyOeHTM HaB4alOTbCA TiNMbKM Nig 4Yac cecii. A Big cecii OO cecii CTyaeHTU XuByTb Beceno. Tak CTyaeHTu
dakynbTeTy KiGEPHETUKN BMPILLMAN OroNOCUTY BiliHY KOMM'IOTEPHWUM irpaMm i ..., nodanu po3pobkuM HOBOI HACTINBHOI 3aXOMNnoKYOoT

rpm "Hucnose noto". Y rpi BUKOPUCTOBYETLCA AesdKa KiMbKiCTb KBUTKIB. KBUTOK npeacTtaBnsie cobo apkyll nanepy 3 BUNMCaHUMU
niapag HatypanbHUMW Yucramun, ki HanexaTtb AeskoMy uinodncensHoMy iHTepsany [L, R]. Y HaBegeHOMY HuxYe npuknagi ang
kBuTKa 3 L=2, i R=10 BunucaHxi umcna 2, 3, 4, 5,6, 7, 8, 9, 10.

pa npoxoauTb Yy Kinbka payHAiB TakMM YMHOM: Y MepLlioMy payHAi Bedyyun 3aBXau HasvBae 4mcro 2. Y KOXHOMY
HaCTYNHOMY payHZi, BeQy4uil HasMBa€e YMCMO Ha oauHuUUo Ginblue, YnuM 4Mcro, Ha3BaHe Yy nonepegHbOMy payHai. [paseub y
KOXXHOMY payHAi nicns Ha3BaHoOro BedyyvMM 4mMcha i BUKPECIOE Y CBOEMY KBWUTKY Taki uucna, ski AinaTbcst Ha i 6e3 3anuiiky.
3ayBaxumo, L0 rpaBeLb BUKPECHIOE i3 KBUTKA TiNbKW Ti YMicna, Ski He Bynu BukpecneHi paHiwe. KBMTOK rpae oo Tvx nip, Noku y
KBUTKY 3anuLuaeTbcs xo4a 6 ogHe He BUKpecneHe Yvicno

Y akocTi npuknagy po3rnsHemo kBuTok anst L=2 i R=10, TobTo kBUTOK 3 uncnamm 2, 3, 4, 5, 6, 7, 8, 9, 10. Begyunin HasnBae
ymncro 2 y nepLiomy payHai, nicns uboro rpaeeLb BUKpeCioe Yncna 2, 4, 6, 8, 10, He BUKpecneHnMu 3anuwiarotbes ymucna 3, 5, 7, 9.
[Oani Begyumit HasuBae 4ucno 3 y Apyromy payHgi, rpaBelb Bukpecrnitoe umcna 3 i 9, 3anuwatotees ymucna S i 7. Jani Begyuun
HasunBae 4ncno 4 y TpeTboMy payHAi - rpaBeLb Hi4YOro He BUKPECHTIOE, YMCIO 5 y 4eTBeEpTOMY payHAi - rpaBeLb BUKPECHIOE Yncho 5.
Y m’aTomy payHai Beay4uii HasmBae Y1cro 6 i rpaBeLb HIYOro He BUKPECTIIOE, i Y LLOCTOMY payHAi Nicns Ha3BaHOro Begy4mm vucna 7
rpaBeLb 3aKpecrnoe OCTaHHE Yncno 7. Takum YMHOM, rpa 4aHoro KBMTKa 3aBepLlyeTbCs. YMCno npoviaeHnx payHaiB JaHUM KBUTKOM
piBHa 6.

Payna 114 2] 3 1] 5 6] 7 [8] 9 [»a

Loy t——@ [ 5 | 7 [9]]

Payug El]. @ [ 7

Balue 3aBoaHHs No 3a4aHOMy KBUTKY BU3HAYUTU MakCcUMarbHy KinbKiCTb payHAIB, siky rpae AaHUi KBUTOK.
BxiOHi OaHi:
€avHuIn panoK MicTUTbL ABa uinux ymcna Li R (2 £ L £ R < 10°) sianosigHo.
BuxioHi daHi:
BuBeaiTb ogHe Uine Yncno — MakcumaribHy KinbKiCTb payHAiB, SIKy rpae AaHui KBUTOK.

lMpuknad
Input | Output
2 10 6
8 10 2
7 292 1282
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B. Opysi CtenaHa

CrtenaH noBepHYBCHA 3 MiXHapogHOi oniMmniagn wkonsapis 3 nporpamysaHHsa (IOI) i npuei3 3 coboto N pisHOKONBOPOBKX
KaMeHiB B SIKOCTi CyBeHipiB. CTenaH 30BCiM He >XaAHWIN XNOMYMK, TOMY BUPILUMB NOAIMMTUCA KaMiHHAM 3i CBOIMU py3amn. KoxHOMY
apyry CtenaH BigAaB piBHO OAMH KaMiHb. BusiBunocs, wo y camoro CTenaHa 3anvvBCs TeX TiNbKM OAWH KaMiHb. BuaHauTe,
CKiNbKM X Y HbOro Apys3iB?
BxiOHi OaHi:

Y nepLuomy psgky BxigHoro dariny 3agaHo ynicno N (1 < N < 100).
BuxidHi OaHi:

Busepitb y BUXiaHMIM harn ogHe Yncno - KinbkicTe apysie CTenaHa.
MosicHeHHs1 0o npuknady:

CrenaH NpuBi3 2 KaMeHs, OAMH 3 AKX 3anuLLIMBCS y Hboro. OTxe, Apyrni kamiHb CTenaH Bigaas CBOEMY EQUHOMY APYrY.
lMpuknad

Input | Output
2 1

C. YniobneHa rpa
3a cBoe xutTa CTenaH norpaB y BeNUYE3Hy KinbkicTb irop. OgHoro pasy BiH BUPILLMB 3'ACyBaTh, fKa X rpa y HbOro €
ynobneHot. [Ing upboro BiH BMPILUMB NopaxyBaTu CyMapHU Yac, NpoBeaeHN 3a KOXKHOI rpoto. Ta, 3a SIKOK BiH NpoBiB HanbinbLue
yacy, i € ynobneHoto.
Ha wacta, CTenaH WoaHs BiB LWOAEHHMK, Y AKOMY 3anucyBaB KiNbKiCTb XBUINH, NPOBEAEHUX 3@ KOXHOI rpoto. Tomy nomy

He cKknage TPYAHOLB 3HaNTW rpy, B siKy BiH rpaB cyMapHO Hanbinbwe Yacy. Ans npoctotn CtenaH npoHyMepyBaB BCi irpy Linumu
yncnamm.

lapaHTyeTbCs, Wo yniobneHa rpa eavHa.
BxiOHi OaHi:
Y nepwomy psigky Mictutecs HatypanbHe uicno N (1 £ N < 1000) - kinbkicTb 3anuciB y wopeHHuky Crenana.
Y koXXHOMY 3 HacTynHux N psagkiB MiCTATbCS 3anuck i3 wopeHHrka CTtenana - napa unicen X, Y, siki nokasytoTb, wo CtenaH nposis
3a rpoto X; piBHo Y; xBunuH (1 < X;, Y; < 1000).
BuxidHi OaHi:
BuBepnitb ogHe uncno - Homep yntobneHoi rpy CtenaHa.
lMpuknad
Input | Output
2

10
20
5

10
31
20
25
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D. YBiMKHiITE namny

CrtenaH po3pobnsde enekTpoHHY CXemy Ha NPSIMOKYTHIN ciTui po3mipom N*M. Ycboro N*M kBagpatHux nnutok. [sa (3
YOTUPBLOX) MPOTUNEXHNX KyTa KOXKHOI NANTKM 3'€QHaHi 4POTOM.

[xepeno XuWBneHHs Mig’eqHaHo 40 NiBOro BEPXHbOTO KyTa CiTkW, Nlamna - 40 NpaBoro HWKHLOro. [nsi Toro o6 yBiMKHYTH
namny MoXxHa noBepHyTU Byab-AKy NNuTKy Ha 90 rpagyciB y 060X HanpsMKax.

Y

Ha 306paxeHi namna BUMKHyTa. AKLLO NOBEPHYTU Oyab-sKY NANTKY Yy APYriii KONOHL NpaBopyY, TO Nammna BBIMKHETLCS.

Hanuwite nporpamy, sika 3HaxoauTb MiHIMarbHY KinbKiCTb NAMTOK, WO Tpeba nepeBepHyTU Ans TOro, Wo6 yBIMKHYTW famny.
BxiOHi OaHi:

Mepwwnii pspok mictute Aga uinux yucna N 1a M - poamipu citkn. Oani cnigytots N pagkis no M cumeonis - \ abo /, wo
XapaKTepuayloTb HanpsiIMIEHHsA APOTY Ha AaHiA NAuTLi.
BuxioHi 0aHi:

€avHniA psgok BUXigHOro darny mMae MicTuTu BignoBigb Ha 3agady, abo x nosigomneHHs "NO SOLUTION", B Tomy
BUNAZKY, KONW YBIMKHYTU nlaMny HEMOXIMBO.

O6MexeHHs:
1< N, M < 500.

lMpuknad
Input Output
35 1
AAVANN
\\///
/NNAN
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E. MHOrokyTHUK

MHorokyTHUK cknagaetbcs 3 N BepLnH i NeXWUTb Ha HECKIHYEHHIN MPAMOKYTHIW CiTui. BCi BEPLUMHM MHOTFOKYTHMKa MalTb
uinouncensHi koopguHatn. CTOPOHM [AHOTO MHOMOKYTHWKA He nepeTuHaroTbed. [MoTpibHO 3HaWTWM MNOBHY AOBXUHY MiHIMHUX
CErMeHTIB CiTKM, SKi exaTtb CTPOro B AaHOMY MHOTOKYTHUWKY (4MB. MartOHKW HIKYE).

BxioHi OaHi:

B nepwomy psiaky mictutecsa umcno N (3 £ N < 100 000). B koxHomy i3 HacTynHux N psiakiB MiCTATbLCS ABa Linux ymcna —
KOOpPOMHATM BepLUMH MHOroKyTHUKa (=5:-10° < x, y < 5-10%). KoopamHaTtv 3apaiotbcs B nopsaky obxogy abo 3a, abo mpotu
FOOWHHWKOBOI CTPIrKW.

BuxidHi OaHi:

BuBecTn ogHe eguHe 4mcro (3 TOYHICTIO A0 3 3HaKiB NiCrs AeCATKOBOI Kparnku) — MOBHY AOBXUHY MiHIAHNX CETMEHTIB CiTKW,
AKi nexartb CTPOro B 4aHOMY MHOTOKYTHUKY.
lMosicHeHHs npuknadie.

MepLmn Tect Opyrui Tect
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CymapHa [OBXUHa ropu3oHTanbHKX MiHin: 4/3 + 8/3 = 4. CymapHa LOBXUHA rOPU3oHTanbHUX MiHiA: 1 +2 +4 =7,
CymapHa OOBXMHa BepTUKanbHUX MiHin: 3 +2 + 1 =6. CymapHa goBXWHa BepTUKanbHuX MiHin: 9/4 + 3/2 + 7/4 = 5.5.
Tomy 3aranbHa goBXuHa piBHa 4 + 6 = 10 Tomy 3aranbHa goBxuHa piBHa 7 + 5.5 =12.5

lMpuknad
Input Output
10.0

— N oW
NS

5 12.5
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F. Mopo3uBo

CrenaH Ta 1oro gpysi noixanu y BignycTky A0 YXnsHaii. XoBaw4ncb Bif CMeku, BOHM BMpILLIMNKM npyadatn mMoposuBsa.
€ N cmakiB mopo3suBa, npoHyMepoBaHi Big 1 o N. Ockinbku gesiki cCMaku HeCyMiCHI, Takux nap Tpeba yHUKHYTH, iHakwe byae ayxe
HenprveMHUn cmak. CTenaH xo4ye 3HaTW CKiMbKK iCHYe cnocobiB BMOpaT TpW pi3Hi CMaku MOpO3uBa Tak, Wob cepen HUX He Byno
XKogHoi HecyMmicHoi napu. MNMopsigok cMakiB He GepeTbesa oo yBaru.
BxiOHi OaHi:

Mepwnii pagok MicTUTb ABa HeBig'eMHuUx uinux ynucna - Nta M (1 < N < 200, 1 < M < 10000), kinbKicTb CMakiB, Ta KinbKicTb
HeCyMiCHUX nap cMakis.
BuxidHi OaHi:

€OUHWI PAAOK MAE MICTUTM OHE YUCHO - KiNbKICTb cnocobiB 3pobutn BnoIp.
MosicHeHHs1 0o npuknady:

Moxxnusi Tpiniku: (1 4 5), (2 3 5), Ta (24 5).

lMpuknad
Input | Output
53 |3
12

3 4

1 3

G. NpocrTi yucna yapcrea Epyaur

Matematukm uapctBa EpyanT Ha CBOEMy LIOpPiYHOMY 3ibpaHHi BMpilLMAW, WO Yy HUX ByayTb CBOI NMpPOCTi Yncna - npocTi
yncna uapctea Epyaut. Ha BigmiHy Big 3BMYHMX NPOCTUX Ymncen, Li Yucna MaroTb He ABa, a TPU Pi3HUX AoAAaTHUX AifbHYKA.

lonosHWin pagHWk ponosis mpo ue uapto. A uap EpyauTy, sk Bu 3HaeTe, Aobpa noguHa, TOMy MOrogvMBCs 3 TakuM
HoBOBBedeHHAM. Ane HakasaB MatemaTukam Ans NeBHUX vucen cTBopuTy Tabnuuo y Bumsai 0 1a 1, B 3anexHOCTi Bif TOro 4mn €
[AaHe 41Ccrno NpocTUM YMCrom Lapctea Epyaut, um Hi. JonomoxiTe MatemaTvkam.
BxiOHi OaHi:

Y nepwomy psaky BxigHoro canny 3Haxoautbcsi ogHe uine uucno N(1 £ N < 100 000) - kinbkiCTb yucen, Ans siKux
NoTpiBGHO cTBOPUTM Tabnuuto. dpyruin pagok Mictute N uinux uncen A; (1 S A; < 10™).
BuxidHi OaHi:

Yy EAVHOMY pAOKY BUXIAHOMO channy NOBMHHO MICTUTUCA NocnigoBHiCTb 3 0 Ta 1. 0 — AKWO BigNOBIAHE YMCIO HE € MPOCTUM
yucnom uapctea EpyauT, Ta 1 - SKWo BOHO € NPOCTUM Y1crom uapcTey Epyaut.

lMpuknad

Input | Output
2 01
3 4

H. Cyma npocTtux uncen

Mopante paHe HatypanbHe yncno Ny Burmagi cymyu ogHoro abo Kinbkox MpPOCTUX Yncen pr+ pz + ... + p; TaKUM YMHOM,
Wo6 yTBOpPEHMIN BMPa3, sSIKLLO MOro po3rnsgaTy sik psigok, 6y nekcmkorpadiyHo MiHiManbHUM.

Psinok noBuHEH MicTUTU Tinbkn undpwm Big «0» 40 «9» Ta 3HaKM «+». [HWMX cUMBOIIB HE MOBUHHO OyTU. Yncna 3anucaHi B
psOKy He MOBMHHI nouymHatuca Hynem. Pagku nopisHioBaTuMyThes y kogyBaHHi ASCII; 3okpema, cumBon «+» MeHwe Oyab-sKoi
undppu.

BxioHi OaHi:
€anHuin pagok Mictutb ogHe uncno N (2 < N £ 9-10%).
BuxidHi daHi:

BuBeaiTb oTpumaHun psagok. MapaHTyeTbes, WO A0BXMHA LWyKaHoro psaka He 6inbwa 10 000 cumBsonis.
lMpuknad

Input Output
2

4 2+2

2+3

13 11+2




ACM-ICPC Ukraine 2015, Ilepmmii eran
VYkpaina, 25 kBitHa 2015 poky

| HoBopiyHi irpawku

Y KOXHOro CBAiTa € OAWMH HEAoMiK — paHO YK Mi3HO, ane BOHO 3akiH4yeTbCs. OCb | HOBOPIYHI CBATA 3aBEPLUUNNCE | ManoMy
OMuTprky HeobxigHO cknacTu irpaliku y Kopobku. YacTuHy irpallok BiH CKnaB y OfHY KOpOOKyY, a YacTuHy Y iHwy. Ctapwwui 6pat
OmuTtpuka MNeTprk HaBYaETbCA B MaTteMaTW4YHOMY Knaci. | Moro uikaBuTb UM MOXHA MepeKknacTy BCi irpawkv y ogHy 3 Kopobok
(ko>xHa kOpobKa BMILLYE YCi irpaLLiKn), SIKLLO 3 OOHOI KOPOOKM Y iHLY MOXHaA NepeknaaaTtu CTiNbKKY irpaLlok, CKINbKW Y iHLWIA KopooLi.
BxiOHi OaHi:

Oea uncna N i M — KinbkicTb irpallok y nepLuiv Ta apyrin kopobui (1 < N, M < 2000000000).
BuxidHi OaHi:

BuBegiTb 1 — AKLWO MOXHa NepeknacTy irpaLlk1 y ogHy KopobKy, abo 0 — SIKLLO Takoi MOXIMBOCTI HeMae.
lMpuknad

Input | Output
2 6 1
15 0
20 5 |0

J. ineHHs

[aHo uncna a i b B 31-piyHin cuctemi uncnexHs. Bigomo, Wwo a ginutees Ha b.
3HanaiTb ocTaHHI k umMdp YacTky Big AineHHst a Ha b (Takox 3anmcaHoro B 31-piyHivi cuctemi).
BxiOHi OaHi:

Y neplomy psgKy BXigHOro danny MiCTUTbCA uine goaaTHe YMCro a, WO cknagaetbesa He Binblie Hik 3 minbnoHa (31-
piuHMX) undp, 3anncaHe B 31-pivyHoi cucTemi yncneHHs (umdpm Big 0 go 9 BignosigatoTe cami cobi, 3aronosHi 6yksu Big 'A 'go' U
'‘BignosigaoTe undpam Big 10 go 30) 6e3 Begyunx HymiB. Y ApyroMy psSAKy aHanoriyHo 3anmcaHo uucno b. [apaHTyeTbes,
Lo a ainuTbesa Ha b 6e3 3anuLuky. Y TpeTboMy psaKy 3anucaHo uucno k (1 S k s 10°).
BuxioHi daHi:

Busepitb y BuxigHun dann piHo k 31-piyHux undp - octaHHi k umdp YacTku. AKWO y YacTkm MeHwe k umdp, LOMNOBHITL
noro 3nisa Begy4umn Hynsamu. Bei Gyksy, O BUBOASITLCSA, NOBUHHI ByTW BENUKUMMN.
lMpuknad

Input | Output
IBCJ |000ON7
0OG
5

K. MapLwpyTHe Takci
Y roguHy Mik Ha 3ynWHKY OQHOYACHO MiA'iXxanmu TpyU MapLUpyTHUX Takci, AKi CnigyloTb MO OAHOMY MapLUpyTy, B SKi TYyT Xe
Habunucst nacaxupu. Bogii BUSBUNK, WO KiNbKICTb NMoAen y pisHUX MapLupyTKax pi3Ha, i BUpILLMNW NepecaguTi YacTUHY nacaxupis

Tak, Wob y KOXHi MapLupyTui 6yno nopiBHy nacaxwpis. MoTpiOHO BM3HAUUTU, Ky HAWMEHLLY KiNbKiCTb Nacaxupis [OBEOETLCS Mpu
LbOMY NepecaguTu.

BxiOHi OaHi:

Tpwn HaTypanbHux uucna, wo He nepesuwwyoTb 100 - KiNbKOCTI MacaxwpiB y nepLlin, APYrin i TPeTin mapLipyTkax
BigNOBIgHO.
BuxioHi daHi:

BuBepiTb 04HE YMCIO - HANMEHLLY KiNbKICTb MacaxupiB, Ky NOTPIOHO nepecagnTu. AKLO LUe HEMOXIMBO, BUBEAITL CIIOBO
IMPOSSIBLE (Benvkumu nitepamn).
lMpuknad

Input Output
123 1
99 100 100[{IMPOSSIBLE
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L. QinbHUKNK

3a 3agaHum HatypanbHuM u4mncnom N HeobxigHO oBuYMCIMTU KINbKICTb HaTypanbHUX uucen, ski € ginbHukamu NI (pakTopiany
yucna N). Hanpuknag, npy N=4, NI!=43+2+1=24. Lle uucno mae Taki ginbHukun: 1, 2, 3, 4, 6, 8, 12, 24. TakuM YMHOM LLUyKaHa
KinbKiCTb JOpiBHIOE 8. HanuwiTe nporpamy, Lo 3a HaTtypanbHuMm N, 3HaxoauTb KifbKiCTb OinbHUKIB NOro dhakTopiany.
BxidHi OaHi:

OpHe uine yucno N (1 < N < 45).
BuxidHi OaHi:

OpnHe uine 4YMcno — 3HaMaeHy KinbKicTb AinbHUKIB Yucna NI.
lpuknad

Input | Output

4 8

M. PiBHaHHA ana 5 knacy!

PiBHSIHHA onsa N'ATUMKNAcHWKIB NpeacTaBnsie cobo psaok AoBxuHOK 5 cumBsoniB. Opyruin cumBon psigka € abo 3HakoM '+' (nntoc)
abo '-' (MiHyC), 4YeTBepTM CMMBON — 3HaK '=' (QOPIBHIOE). 3 NepLIoro, TPETLOro i N'ATOro CMMBOMIB PiBHO ABa € uudpamu 3
gianasoHny Big 0 o 9, i ognH — BYKBOIO X, sika NO3HavYae Hesigome.
MoTpiGHO HanucaTu nporpamy, sika 403BOSE BMPILUNTM AaHE PIBHAHHS BIOHOCHO X.
BxiOHi OaHi:

OpuH psiooK, B IKOMY 3anucaHo PiBHSIHHS.
BuxidHi daHi:

BuBeniTtb Uine 4yncno — 3Ha4YeHHs X.

lMpuknad

Input | Output
x+5=7 |2
3-x=9 |-6

N. KpocBopg
Bam paHo kBagpatHuin kpocsopa po3mipy NxN. [MopoxHi KniTMHW nosHayeHi B HbOMYy cumBonom '-', 3acpapboBaHi -
cvMBoOSioM '#'. 3a npaBunamMun KpOCBOPAIB, KOXKHE CITOBO Mae ckrnagatucs MiHiMym 3 2 GykB.
Bam noTpibHO ansa AaHoro KpoCBOpAy NopaxyBaTu KiNbKiCTb CMiB MO ropM3oHTani i o BepTukani.
BxiOHi OaHi:
Y nepwomy psgky mictutecs uucno N (1 < N < 2000) - po3mip kpocsopay. HactynHi N psagkis mMicTaTb kpocBopa. KoxeH
psgok cknagaetbca 3 N cumBonis '-' i '#', onucaHumx BuLle.
BuxiOHi OaHi:
BuBeaiTb ABa yncna - KiNbKiCTb CNiB NO ropyM3oHTani i No BepTukani.

lMpuknad

Input Output
5 5 4
-———#
__##_
_##__
#____
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