ACM-ICPC Ukraine 2015, 1° Stage

Ukraine, April 25, 2015

A. HoBa rpa

Ak BigOMO, CTyAeHTM HaBYaKTbCH TiMbKWM Nig Yac cecii. A Big cecii 0o cecii cTyaeHTM XuByTb Beceno. Tak
CTYOEHTU hakynbTeTy KiGEpHETMKN BUPILLMAM OrONIOCUTM BiAHY KOMM'IOTEPHUM irpam i ..., novanu po3pobku HOBOI
HaCTINbHOI 3axonsioYoi rpu "Yucnose NoTo". Y rpi BUKOPUCTOBYETLCS Aesika KiNbKiCTb KBUTKIB. KBUTOK npeacTaBnse
cobolo apkyw nanepy 3 BWNUCaAHMMW MiApsi4 HaTypanbHUMW 4YMchiaMu, SKi HanexaTtb OEesiKOMY LinoyYncernbHOMY
iHTepBany [L, R]. Y HaBegeHoMy HWxYe npuknagi ans keutka 3 L=2, i R=10 sunucaHxi uncna 2, 3,4, 5,6, 7, 8, 9, 10.

pa npoxode y Kinbka payHAiB TakMM YMHOM: Yy MepLIoMy payHAi Begyyui 3aBxam HasmBae umcno 2. Y
KOXXHOMY HacCTYMHOMY payHAi, BeAy4uii HasvMBa€e YMCMO Ha oauHWLIO Binblue, YUM YMCNO, Ha3BaHe Yy nonepeaHbLoMy
payHai. paBeub y KOXHOMY payHAi nicnsi Ha3BaHOro BeAyYMM 4YuMcna i BAKPECIOE Y CBOEMY KBUTKY Taki ymcna, sKi
inaTeca Ha i 6e3 3anuiKy. 3ayBaxMMo, L0 rpaBeLb BUKPECHIOE i3 KBUTKA TiMbKW Ti Yncna, siki He 6yny BUKpeCneHi
paHiwe. KBUTOK rpae Ao Tux nip, MOKU Y KBUTKY 3anuwiaeTbecs xoda 6 ogHe He BMKPECTEHe YMCno

Y qakocTi npuknagy po3rnsHemMo kBuTok aAns L=2 i R=10, To6To kBUTOK 3 uncnamun 2, 3, 4, 5, 6, 7, 8, 9, 10.
Begyumn HasvMBae 4mMcno 2 y nepliomy payHgi, nicnsa uboro rpaeeub Bukpecnie yucna 2, 4, 6, 8, 10, He
BUKpPECEHMMU 3anuiiatoTbea ymcna 3, 5, 7, 9. [lani Beay4nin HasmBae 4mcno 3 y Apyromy payHai, rpaBeLb BUKPECTIOE
yucna 3 i 9, sanuwarotbed ymcna 5 i 7. [Jani Begyynn HasmBae 4mcno 4 y TpeTbOMYy payHAi - rpaBelb HIYOro He
BUKPECIIIOE, YNCIO 5 Y YeTBEpPTOMY payHAi - rpaBeLb BUKPECHOE YNCO 5. Y m’aToMy payHai Beay4nin HasuBae 4mcno 6
i rpaBeLb HIYOro He BUKPECHIIOE, i y LWOCTOMY payHAi Nicrns HA3BaHOro BEAY4YNM Yncna 7 rpaBelpb 3aKpecrtoe OCTaHHE
yuncno 7. TakMm YMHOM, rpa 4aHOro KBMTKa 3aBepLUyeTbCs. YMcno npongeHnx payHaie gaHum KBUTKOM piBHa 6.

Payna | 021 3 X 5 D&] 7 D] 9 D]

Payna 5} o ) 7

Bale 3aBAaHHA No 3agaHoMy KBUTKY BU3HAYUTU MaKCUMarbHY KinbKiCTb payHAiB, SKy rpae AaHWA KBUTOK.

BxiOHi OaHi:

€auHniA pagoK MiCTUMTL ABa uinux ymcna L i R (2 <L £ R £ 10°) signosigHo.
BuxidHi OaHi:

BuBegiTb oaHe Line YMcno — makcumarbHy KinbKiCTb payHAiB, SKy rpae AaHUN KBUTOK.
Mpuknad
Input [Output
2 10 |6
8 10 |2
7 292|282
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B. Opy3i CtenaHa

CtenaH noBepHyBCA 3 MiXHapogHoOi onimniagn wkonapieB 3 nporpamysaHHs (IOl) i npuis 3
co60to N pi3HOKONbOPOBUX KaMeHIB B SIKOCTi CyBeHipiB. CTenaH 30BCiM He XXagHWIA XJToN4YMK, TOMY BUPILLMB NOAINUTUCS
KaMiHHAM 3i cBoiMKM apy3samu.KoxHomy apyry CTenaH Biggae piBHO OAMH KamiHb. BusiBunocsi, wo y camoro CtenaHa
3anMLWNBCS TEX TiNIbKWM OONH KaMiHb. BM3HauTe, CKiflbKM XX Y HbOro Apy3iB?

BxigHi paHi:

Y nepiomMy psiaky BxigHoro carny 3agaHo uncrio N (71 <N < 100).
BuxigHi paHi:

BuBegiTb y BUXigHUn harin ogHe 4ncno - KinbkicTb apysie CTenaHa

lMosicHeHHs1 0o npuknady:

CrtenaH nMpuBi3 2 KaMeHs, OAVH 3 AKUX 3anuwmecsa y Hboro. OTxe, ApyrMn kamiHb CTenaH BiggaB CBOEMY €AVMHOMY
apyry.
lMpuknad
Input|Output
2 1

C. YniobneHa rpa

3a cBoe xuTTa CTenaH norpas y BENUYesHy KinbKiCTb irop. OgHoro pasy BiH BMPILIMB 3'aCyBaTu, sika X rpa y
HbOro € ynobneHoto. [nsg uboro BiH BUPILLIMB NopaxyBaTh CyMapHU Yac, NpOBeAEHMI 3a KOXHOI rpoto. Ta, 3a SKoko
BiH nposis HanbinbLue yacy, [ € ynobneHoto.
Ha wactqa, CtenaH WodHs BiB WOAEHHUK, Y AKOMY 3anucyBaB KiflbKiCTb XBUITUH, NPOBEAEHMX 3a KOXHOI rpoto. Tomy
MOMy He cknage TPYAHOLB 3HAWTW Tpy, B sIKYy BiH rpaB CymMapHO Hambinbwe 4acy. Ona npoctotn CrenaH
npoHymepysaB BCi irpu Linumm yncnamu.
apaHTyeTbCH, Wo ynobneHa rpa eavHa.
BxiOHi OaHi:

Y nepwomy pagky Mictutbes HaTypanbHe dncrno N (1 < N < 1000) - KinbkicTb 3anuciB y woaeHHnky CtenaHa.
Y KoxHOMY 3 HacTynHux N psigkiB MiCTATbCA 3anuck i3 wodeHHnka CtenaHa - napa 4dmcen Xi, Yi, SKi NOKasyloTb, WO
CrenaH nposiB 3a rpoto Xi piBHO Yi xBunuH (1 < X, Yi < 1000).
BuxidHi OaHi:

BuBegiTb ogHe uncno - Homep yniobneHoi rpu Ctenaxa.
Mpuknad
Input|Output
2

10
20
5

10
31
20
25
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D. YBiMKHiTL namny

CTtenaH po3pobnse enekTpoHHY CXeMy Ha MPSAMOKYTHIN ciTui po3amipom N*M. Ycboro N*M kBagpaTHUX NAWUTOK.
[Ba (3 YOTUPLOX) NPOTUMEXHUX KyTa KOXHOI NAWUTKM 3'€4HaHi APOTOM.

[bxepeno XuBMeHHA nig’€aHaHo A0 MiBOro BEPXHbOro KyTa CiTKW, Mamna - A0 NpaBOro HWxHboro. [ns toro
LWO6 YBIMKHYTM flamny MOXHa noBepHyTH Byab-saKky nnuTky Ha 90 rpagyciB y 060X HanpsMKax.

Ha 306paxeHi namna BUMKHYyTa. AKLIO NOBEepHYTU Byab-aKy NIMTKY Y APYrill cnpaBa KoJoHLj, To naMna
YBIMKHETbLCH.

Hanuwite nporpamy, sika 3HaxoAWTb MiHIManbHY KiNbKiCTb MAMTOK, WO Tpeba nepesBepHyTM AN TOro, Wob yBiMKHYTK
namny.
BxiOHi OaHi:

Mepwun psgok MicTuTb gea uinux yucna N ta M - posmipu citku. Oani cnigytote N psgkis no M cumsonis - \

abo /, Wo xapakTepunayloTb HaNPAMIEHHS OPOTY Ha AaHiA NAUTLI.
BuxioHi 0aHi:

€avHun pagok BUXigHOro dhanny Mae MIiCTUTW BiANOBIAb Ha 3agady, abo x nosigomneHHss "NOSOLUTION",
BTOMY BUMAAKY, KON YBIMKHYTU Nlamny HEMOXITUBO.

Ob6mexeHHs:
1<N, M < 500.

Mpuknad
Input |Output
35 1
AAVANR
\\///
/NN
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E. MHOrokyTHUK

MHorokyTHUK cknagaetbca 3 N BEPLUMH | NEXWTb Ha HECKIHYEHHIn NpsAMOKYTHIA cCiTui. Bci BepLumHu
MHOFOKYTHMKa MatloTb LinodncenbHi koopanHaTn. CTOpPOHM [aHOr0 MHOFOKyTHMKa He nepeTuHatTbed. [1oTpibHo
3HaANTWN NOBHY AOBXMWHY MiHINHNUX CErMEHTIB CITKM, SIKi NeXxaTb CTPOro B JAHOMY MHOTOKYTHUKY (AMB.ManOHKN HXKYE).
BxiOHi OaHi:

B nepwomy psagky mictutbes uicno N (3 < N € 100 000). B koxHomy i3 HAacTynHux N psigkiB MiCTSTbCSA OBa
LinMX Ynucna — KoopaMHaTK BEPLUMH MHOMOKYTHUKA (=5:10° £ X, y < 5-10°). KoopauHaTtu 3apaloTbcs B nopsaaky obxoay
abo 3a, abo NpOTM rogMHHNKOBOT CTPINKU.

BuxidHi 0aHi:

BuBectn ogHe eguHe 4mncno (3 TOYHICTIO OO 3 3HaKIB MiCns AeCATUYHOI Kparnku) — MOBHY OOBXWHY MiHIMHUX
CErMeHTIB CiTKW, SiKi iexaTtb CTPOro B AaHOMY MHOTOKYTHUKY.
lNosicHeHHs1 Npuknadis.

Opyrun Tect:
Mepwwn TecT:

e ' I i

] [l 1 ] ] H

! : : : : i

] ) ) ) ] H

[ S TR T S fesmaies H—— hiies e miean Lamanm |
CymapHa JOoBXWHA rOpU3oHTanbHUX MiHin: 4/3 + 8/3 = 4. CymapHa JOoBXUHA rOpU3OHTaNbHUX NiHiN: 1 +2 +4 =7,
CyMapHa JOoBXWHa BepTUKaNbHUX MiHin: 3 +2 + 1 = 6. CymapHa [oBXMHaA BEPTUKaNbHUX NiHIN:

9/4 +3/2+7/4=55.

Tomy 3aranbHa goBxuHa piBHa 4 + 6 = 10
Tomy 3aranbHa goBxuHa piBHa 7 + 5.5 = 12.5.

lMpuknad
Input [Output
10.0

=N O W
s e

-2 2
-2 -1
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F. MoposuBo

CrtenaH Ta noro gpysi noixanu y BignycTKy A0 YXnaHAil. XoBawuncb Big Cneku, BOHW BUpIWLIMNKM npugbatm
Mopo3nBa. € N cMakiB Mopo3uBa, npoHymepoBaHi Big 1 o N. Ockinbkn gesiki cMakuM HecyMmicHi, Takux nap Tpeba
YHUKHYTW, iHaKWwe O6yae oyke HenpueMHUn cmak. CTenaH xo4ye 3HaTW CKinbKK icHye cnocobiB BUGpaTtu Tpu pisHi cMakm

MOpO3MBa Tak, Wob cepen HMX He Byno XoaHoi HecyMicHOi Napu. MNopsiaok cmakiB He GepeTbecsi 4O yBaru.
BxiOHi OaHi:

Mepwwnin pagok mMicTTe ABa Hesig'eMHuX Uinmx yicna -Nta M (1 <N < 200, 1 £ M < 10000), KinbKicTb cMakiB, Ta
KINbKICTb HECYMICHMX Nap cMaKkis.

BuxioHi daHi:

€OUHUA psIAOK Ma€e MICTUTM OfHE YUCIIO - KiNbKiCTb cnocobiB 3pobuTun Bubip.
lMosicHeHHs1 0o npuknady:

Moxnusi Tpinku: (1 4 5), (23 5), Ta (24 5).
lMpuknad

Input|Output
5 3

w N w

1
3
1

G. MpocrTi yncna yapcrea Epyaur

MaTtemaTtuku uapctea EpyanT Ha cBOEMY LLOPIYHOMY 3iOpaHHi BMPILLWAK, WO Yy HUX OyayTb CBOi MpOCTi Ynicna -
npocti yucna uapctea Epyaut.Ha BiaMiHy Big 3BMYHMX MPOCTMX uYucer, Ui yMcna MawTb He OBa, a TpU Pi3HUX
O0AaTHUX JinbHKKa.

onoBHWIA pagHWK gonoBiB Npo Ue uapt. A uap Epyauty, sk BM 3HaeTe, gobpa noguHa, ToMy norogmecs 3
Takum HOBOBBEAEHHAM. Arne Haka3aB MatemMaTtvkam [Ofis NEeBHUX 4ucen cTBopuTu Tabnuuto y Burmnsagi 0 ta 1, B
3arnexHoCTi Bif TOro Yn € faHe 4Yncno NpocTuM YMcnom uapcrea EpyauT, uu Hi.

[JlonomoxiTb MaTemMaTukam.
BxiOHi OaHi:

Y nepwomy psagky BxigHoro danny 3Haxoautecs ogHe uine yucno N(71 < N < 100 000) - kinbkicTb ymcen, ons
SAKNX noTpibHo CTBOPUTHU Tabnmuto.
Opyruin pagok mictute N winux umcen Ai (1 < Ai < 102).

BuxidHi OaHi:

Yy €EOMHOMY PSIAKY BUXIOHOMO (hariny NOBMHHO MiCTUTUCA NocnifoBHicTb 3 0 Ta 1. 0 — sKWO BiANOBIAHE YUCHO He

€ NPoCTUM Yncrom uapctea EpyauT, Ta 1 - AKLWO BOHO € NPOCTUM YnciioM LapcTBy Epyaur.
lMpuknad

Input|Output

2 01
3 4
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H. Cyma npocTtux uucen

MpencTtaBTe AaHe HatypanbHe uyucno Ny Burnsai cymm ogHoro abo KinmbKOX MPOCTMX Yucen pi+ pz+ ... +
p1 TAKUM YMHOM, OO YyTBOPEHMI BMpa3, KO NOro po3rnsgarty sk psgok, bys nekcukorpadivyHo MiHiManbHUM.
Psgok noBUHEH MiIcTUTK Tinbkn undpmn Big «0» A0 «9» Ta 3HAKM «+». |HWKNX CMMBOSIB HE MOBUMHHO OyTW.

Uucna 3anucaHi B psgKy He MOBMHHI MOoYMHATUCA Hynem. Pagkum nopiBHioBaTUMYyTbCs y kogyBaHHi ASCII; 3okpema,
CMMBON «+» MeHwe byab-skoi undpw.

BxiOHi OaHi:
€0VHWUIA papoK MicTUTb ogHe yncno N (2 S N < 9-10%8).
BuxidHi 0aHi:

BuBeaiTb oTpuMaHumn pagok. FapaHTyeTbCs, WO AOBXMHA LWyKaHoro psaka He 6inbwa 10 000 cumBonis.
lMpuknad

Input|Output
2 2

4 2+2

5 2+3

13 |11+2

I. HoBopi4Hi irpawku

Y KOXHOro CBsiTa € OAWH Hedonik — paHO YKM Mi3HO, ane BOHO 3akiHvyeTbcs. Ocb i HOBOpIYHI cBsATa
3aBEPLUMIUCH | Manomy OMUTPUKY HEODXIOHO CKMacTu irpaLlkv y Kopobku. YacTuHy irpallok BiH cknae y ogHy KOpoOky,
a yacTuHy y iHwy. Ctapwun 6paT OmuTtpuka MNeTprk HaBY4aeTbCs B MaTeMaTtUYHOMY Knaci. | Moro UikaBuTb Y MOXHA

nepeknacTu BCi irpallkm y ogHy 3 KOpobOoK (KoXkHa kopobka BMiLLye YCi irpaLlku), SKLO 3 0OHOI KOPOOKM Y iHLIY MOXHa
nepeknagaTu CTiNbKK irpaLlokK, CKiNbKK Y iHLWiA Kopoobu,.
BxiOHi OaHi:

Oea uncna N i M — KinbKiCTb irpallok ynepLuivi Ta gpyrin kopobui (1 £ N, M < 2000000000).
BuxidHi OaHi:

BuBegitb 1 — SKLWO MOXHA NepeKnacTu irpaLlky y ogHy KOpobky, abo 0 — AKLWO Takoi MOXMIMBOCTI HEMAE.
Mpuknad

Input|Output
2 6|1
1510
20 5]0
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J. [lineHHs

[aHo uncna a i b B 31-pivHin cuctemi uncneHHs. Bigomo, Wwo a ainutbes Ha b.
3Hangite ocTaHHi k LunMdp YacTku Big gineHHsa a Ha b (Takox 3anncaHoro B 31-pidHin cuctemi).
BxiOHi OaHi:

Y nepwomy psaky BXigHOro panny MIiCTUTbCA Uine goAaTHE 4YMCno @, WO CKnagaeTbCs He Binblie Hix 3
MinbroHa (31-piyHnx) undp, 3anucaHe B 31-pivyHoi cucteMi uncneHHs (umdpu Big 0 go 9 BignosigatTb cami cobi,
3aronoBHi 6ykeu Big 'A '0o' U 'BignosigatoTe uudpam Big 10 go 30) 6e3 Beayunx Hynie. Y gpyromy psioky aHanoriyHo
3anucaHo 4ncno b. MapaHTyeTbes, Wo a ginutbcs Ha b 6e3 3anuwky. Y TpeTboMy psaky 3anmcaHo umcno k (1 £k <
10%).

BuxidHi OaHi:

BuBegitb y BuxigHuii cpann pisHo k 31-piyHnx umdp - ocTaHHi k undp vyactkun. AKLWO y YacTkm MeHLwe k umdp,
JOMOBHITb MOro 3niBa Begy4nmmn Hynamu. Bei Oykeu, WO BUBOAATLCS, MOBUHHI OyTY BENUKUMUA.
lMpuknad
Input|Output
IBCJ|000N7
0G
5

K. MapwpyTHe TakKci

Y roavHy nik Ha 3ynuMHKY OAHOYacHo Mig'ixanu TpW MapLUpyTHUX Takci, AKi cnigyloTe N0 OAHOMY MapLupyTy, B
AKi TYT Xe Habunucsa nacaxupu. Bogii BusiBUNW, WO KiNbKiCTb MOAEN Yy pi3HMX MapLupyTKax pi3Ha, i BUpILMK
nepecaguty YacTUHy MacaxupiB Tak, WoOO y KOXHi MappyTui 6yno nopisHy nacaxupis. [oTpiGHO BU3HAYMTK, AKY
HaMeHLLY KinbKiCTb NacaXupis JOBeAEeTbCA Npu LIbOMY NepecagnTu.
BxiOHi OaHi:

Tpy HaTypanbHUX 4ncna, wo He nepeBuwytoTb 100 - KiMbKOCTI NacaxupiB y MepLuii, Opyrin i TpeTin
MapLUpyTKax BianoBigHoO.
BuxidHi 0aHi:

BuBepniTb O4HE 4MCrnO - HaWMeEHLY KinbKiCTb Nacaxwpis, SKy nNoTpibHO mepecaguTu. FAKLWO Le HEMOXNMBO,
BmBeiTb cnoso IMPOSSIBLE (Benukumun nitepamu).
Mpuknad

Input Output

123 1

99 100 100|IMPOSSIBLE
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L. QinbHUKNK
3a 3agaHMM  HatypanbHuUM  4ucrioM N HeoOXigHO  oBuMCnUTKM  KINbKICTb  HaTypanbHUX  4ucen, ski €

ainsHukamn N! (dakTopiany uncna N).
Hanpuknag, npu N=4, N/=4¢3¢2¢1=24. lle uucno mae Taki ginbHukn: 1, 2, 3, 4, 6, 8, 12, 24. Takum YMHOM LUYyKaHa
KiNbKiCTb OOpiBHIOE 8.

Hanuwite nporpamy, o 3a HaTypanbHUM N, 3HaxXoauTb KifbKiCTb AiflbHUKIB MOro dhakTopiany.
BxiOHi OaHi:

OgpHe uine yncno N (1 =N < 45).
BuxiOHi OaHi:

OfHe uine 4icno — 3HangeHy KinbKicTb ginbHuKIB ymMcna N!.
lMpuknad

Input|Output
4 8

M. PiBHsiHHA ana 5 knacy!

PiBHAHHA Ons n'aTuknacHukKiB npeactaBnse cobol psaok AOBXMHOW 5 cumBoniB. [Apyrui cumson psgka € abo 3Hakom
'+' (nmoc) abo '-' (MiHyC), YeTBepTM CMMBOMN — 3HaK '=' (QOpPIBHIOE). 3 NepLIoro, TPETLOro i N'ATOr0 CUMBONIB PIBHO
OBa € undpamu 3 gianasoHy Big 0 go 9, i oanH — BYKBOIO X, SIKa NO3HAYaE HeBigOME.
MoTpibHO HanncaTu Nporpamy, sika 403BOME BUPIUNTU AaHe PiIBHAHHSA BiAHOCHO X.
BxiOHi OaHi:

OpOvH psigoK, B SIKOMY 3aMMCaHO PiBHSAHHS.
BuxioHi Oahi:

BuBepitb Uine 4yncrno — 3Ha4YeHHs X.
lMpuknad
Input [Output
x+5=7|2
3-x=9|-6

N. KpocBopa
Bam paHo kBagpatHun kpocBopn po3mipy NxN. TlopoxHi KRNiTUHM no3HayeHi B HbOMY CUMBOMOM '-'
3acpapboBaHi - cumBonom '#'. 3a npaBuamMmu KpOCBOPAIB, KOXXHE CIIOBO Mae cKagatvcs MiHiMym 3 2 Gyks.
Bam noTpibHO Anst 4aHOro KpocBOpAy NopaxyBaTu KinbKiCTb CiB NO roOpM3oHTari i o BepTuKani.
BxiOHi OaHi:
Y nepomy psaky mictutbes umcno N (1 <N < 2000) - po3mip KpocBopay.
HactynHi N psigkiB MicTaTb kpocBopa. KoxeH pagok cknagaetscsa 3 N cumsonis '-' i '#', onmucaHux BuLle.

BuxidHi OaHi:
BuBegiTb ABa Yncna - KinbKicTb CRiB N0 ropu3oHTarni i No BepTukani.
Mpuknad

Input [Output
5 5 4




