ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agada A. Beipaxkenne ns ckobok (Division 2)

Nwmst Bxonnoro daiiia: bracket-expression.in

Wwmsa BeixogHOTO haiina: bracket-expression.out
Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

B sroit 3a7ate TpebyeTcs HAWTH YKUCJIO, COTIOCTABIEHHOE BBHIPAXKEHUIO U3 CKODOK.
Kaxk BbI, BO3MOXKHO, 3HAETE, MHOXKECTBO NPAGUALHVIEL CKOOOUHBIE nocaedosamenvrocmeti S onpeses-
€TCsd PEKYPCUBHO CJIEYIONIUM 0Opa30oM:

1. € € § (mycras cTpoka)
2. Ae §= (A) € S (B3arTme B CKOOKHM)

3. A,BeS = AB € S (koHKaTeHAIN)

Hanpumep, «(())» € S mo npasmiay 2 u moromy, 94ro «()» € S; 3T0, B CBOIO OYepedb, BEPHO IIO
MpaBUIy 2 U MOTOMY, UTO «» € S; nmocjegree BepHo 10 npasuiay 1. Anangoruyano, «() Oy € S 1o npaButy
3 m motomy, uto «()» € S; moceHee JOKA3aHO BBIIIE.

ConocraBuM npaBuIbLHBIM CKOGOYHBIM TI0CAEH0BaTe bHOCTAM X € S umcna f(X) no caemyomum
[IPABUIAM:

l.e—1
2. (A) — 1+ f(A4)
3. AB— f(A)- f(B)

MoKHO MOKa3aTh, 9YTO COIIOCTABIEHNE KOPPEKTHO, TAK KaK HEe 3aBUCUT OT IIOPSAIKA BBIUHCICHUI. 3a-
METHUM, 9TO PA3JIUYIHBIM ITOCJICI0BATECIHBHOCTAM MO2KET 6I)ITB COIMOCTaBJICHO OJHO W TO K€ YHUCJIO.
[To 3amamHOil TPaBUIBHON CKOOOYHOI IIOCIEI0BATEIHLHOCTH HAMNTE COMOCTABIEHHOE eii InCIO.

dopmaT BXOAHbLIX AaHHbIX

B mepBoii cTpoke BBOA 337aHO BBIpaXKeHHe U3 OTKPBIBAOMNX («(») U 3aKpBIBAONMX («)») CKOGOK
mymuaoi o1 0 10 40 cuMBOJIOB BKIIOUATEIBHO. ['apaHTUPYETCsT, ITO 9TO BHIPAXKEHNE ABJISIETCS MPABUILHOM
CKOBOYHOM TIOCTIETOBATEILHOCTHIO.

dopmMaT BbIXOAHbLIX AAHHbIX
B eﬂHHCTBeHHOﬁ CTPOKE€ BbIBEJUTE IIEI0€ 9YHCJ/I0, COIIOCTABJICHHOE ﬂ;aHHOMy BBIPDa2KEHUIO.

lNpumepsbl

bracket-expression.in bracket-expression.out

q0))
00

lNosicHeHns k npumepam

B nepsom npumepe Boipazkenne «(())» conocrasneno uucay (1 +1)+1=3.
Bo Bropom npumepe Boipazkenue « () ()» comocrapmeno uncay (1+1)-(141)=2-2=4.

3apaya A Pazpabotuuk: Visan Kasmernko Crpatnuya 1 3 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agaya B. LWWawkn (Division 2)

Nwmsa Bxoguoro daitra: checkers.in

Nms Beixoguoro daiiia; checkers.out

Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Ha oxmnoMm cepBepe i UTpbl B MIAINKHK yCTaHOBAeHO N pa3ndHBIX JBUKKOB. Bacd XodeT ChIrparh C
neuzkkamu poBuo K mapruit. Baca ouens jrobut urpars 6esbivm 1iBeToM. [1o3TOMYy OH XOUeT MaKCHUMU3U-
POBATH KOJIMYECTBO MAPTHil, B KOTOPBIX OH Oy/IeT Urparh OebIMu.

C kakIbIM ABUXKKOM Bacst oc/ie10BaTe/ IbHO TPOBOAUT CEPUIO TAPTHUil: CHAYa/a OH UIPAET C MEPBBIM
JIBU2KKOM, IIOTOM CO BTOPBIM, u Tak jaJjee. [locie cepum ¢ mocieguum asukkoMm Bacs cHoBa urpaer c
[EPBBIM JIBH2KKOM U TaK jajiee 1o muk/ay. CKOJIBKO mapTuii 6yeT CbiIrPAHO B KOHKPETHO# cepuu, BbiOupaer
Bacs, Ho cepust 06s13aTEIBHO JOKHA COCTOSATH U3 OTHON WM U3 ABYX MAPTU.

L{semoesoti ucmopueti ITpOKa HAZ0BEM CJIEIYIOIIYIO TOCIEI0BATEILHOCTD ITIBETOB: KAKUM IIBETOM UTPAJ
9TOT UTPOK B MPEIBIAYINEH TapTUH, B IPEI-TIPEABIIYINEl, 1 Tak gajee. BeiOop 11BeTa B KOHKPETHON mapTun
OTIPEJIEJISIETCS TI0 CJIEIYIONIEMY aaropuTMy. PaccMoTpuMm mCTOpuUM 1IBETOB JIBUYKKA U Bacu u cpaBHUM X
KaK IOCJIeJ0BATEIHHOCTHU: TMOKA MPEIBIIYINNAE I[BETa COBIAIA0T, MEPEXOJIrM K IIBETAM HA, OJHY MTapPTHUIO
Hazaa. Ecam Hamoch pasnmdne, HaiieHHbIE [IBETA «IE€PEeBOPAUYNBAIOTCI». KCan ke ChIrpaHHBIX MapTHil
HEJIOCTATOYHO JIJIsE TOr0, 9TOOBI OIIPEIe/IUTh IIBET 110 3TOMY ajaroputmy, Baca Oyaer urpars O6e/1biM IBETOM.

Hanpuwmep, nycrs Baca urpan B npeapiiyineil mapTuu 9€PHBIMU, & B IPEANPEIbIIyIeil — OeTbIMu.
Hasiee, mycTh JABMKOK HIPa/ YEPHBIMHU B JIBYX HPEIBIAYIIAX MapTUAX. 10173 Mbl CHAYa/a CPABHUM
9EpHBI (BT ¢ 4Y€pHBIM (IpeabLAyIue MapTun), a HoToM Bacuu 6Gesblii ¢ YEpHBIM [IBETOM JIBUKKA
(Ipei-1pe by e NAPTUK) 1 OCTAHOBUMCS HA 9TOM PA3/IMIUU. DTHU IBETA «[1€PEBOPAUYUBAIOTCS» : 3HAYUT,
Bacs 6ymer urparts 9€pHBIMU, & IBUYKOK — OEJIBIMU.

[Tomorute Bace MakcuMu3upoBaTh KOJUIECTBO MAPTU, CHITPAHHBIX OEJIBIM I[BETOM.

dopmaT BXOAHbLIX AaHHbIX

IlepBast cTpoka BBOJA CONEPKUT JABA TMOJOKUTEIbHBIX Ieablx unciaa N n K, #He npeBocxomsmmx 20.
B cnemyrommux N crpokax mepedmc/ieHbl IBeTa, KOTOPBIMEI WUIpajn ABMKKH 10 BCTped ¢ Baceii. Ilsera
[IEPEYNC/IEHbI B MCTOPUYECKON MOCJI€I0BATEIbHOCTH; B YaCTHOCTH, IMTOCAEIHUM YKA3aH IBET, KOTOPbIM
JIBUZKOK CBHIIPAJI IPEIbIIyITyo mapTuio. JmHa Kaxk10ii TaKol CTPOKU HE MEHBIIE OJHOTO W He DOJIbIIe
100 cumBosioB. Kaxkgas cTpoKa COCTOUT TOJIBKO M3 CHMBOJIOB «W» W «B»y.

dopmMaT BbIXOAHbIX AAHHbIX

BriBenTe cTPOKY, COMEPIKAIIYIO €MHCTBEHHOE IEI0€ IUCI0 — MAKCUMATHHOE THUCI0 TTapTHil, B KOTO-
pbix Bacsa 6ymer urpathb 6€bIM IIBETOM.

NMpumepsbl
checkers.in checkers.out
2 2 2
W
W
25 3
W
B

3agava B PaspaboTtunk: Anton Maiigens Crpanunua 2 us 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agada C. Beinyknoe n komnaktHoe (Division 2)

Nwmsa Bxoguoro daitra: convexset.in

Nms Beixoguoro daiiia; convexset.out

Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Bam manbl n TOYEK Ha MJIOCKOCTH.

lFaparTupyercst, 9T0 TOUYKH MOJIYUEHBI CJIEIYIONUM 00pa30M:

x[i] = random [0..1000]

y[il = random [0..1000]

3necy dyakmus random [L..R] BeIZAET ciaydaiiHoe mesoe dncyo or L g0 R BKJIIOYNTETHHO, U BCE
nesibie uncia o1 L 1o R uMerorT paBHYIO BEpOSTHOCTb.

Bribepure k Touek Tak, 9T00BI IEPUMETP BHITTYKJIONH 000JTOUKY BHIOPAHHBIX TOUYEK OBLT MUHUMAJIBHBIM.
[Ipu k = 2 nepumeTp — 3TO yABOEHHAS JIJINHA OTPE3KA MEXKY TOUKAMMU.

dopmMaT BXOAHbLIX AaHHbIX

B nepsoit crpoke BBOZA 3a1aub1 KomaecTBO Tovek N (3 < n < 40) u uncao k (1 < k < 10, £ < n).
Cietyrormue n CTPOK COZIEP:KAT KOOPAMHATHI To4YeK x; Y; (mesbie gncaa or 0 g0 1000). Touku 3amyme-
poBaubl mesbiMu ducjamu 0T 1 g0 n. I'apanmTupyercs, 9410 Bam BE3ET, U CAyYailHO CreHEPUPOBAHHBIE T
TOYEK BO BBOJIEe 00JI1a/Iaf0T CJIEIYIONIUM CBOMCTBOM: HUKAKWE J[BE HE COBIIA/IAI0OT U HUKAKUE TPU HE JIEXKAT
Ha OAHOW IPAMOIA.

dopmMaT BbIXOAHbLIX AAHHbIX

B nepsoit cTpoke BbIBeUTE BEIIECTBEHHOE YUCI0 — MIEPUMETP BBIIYKJI0# 000/109KY BRIOPAHHBIX TOYEK.
Bo Bropoii cTtpoke BbiBeguTe K pa3IUYHBIX TEIBIX 4UCET OT 1 /10 n — HOMepa BBIOpAHHBIX ToueK. Ecin
OIITUMAJIBHBIX OTBETOB HECKOJIBKO, BBIBEJIUTE JIIO60ﬁ N3 HUX. TOLIKI/I MO2KHO BBIBOJIUTH B J'IIO6OM IOpAdIKe.

PaccMoTpuM Tpu BelecTBEHHBIX YKC/Ia: TPABUJIBHBIN OTBET, IEPUMETD BBIIYKJ/ION 000/10uku Habopa
TOYEK, KOTOPBIN Bbl BBIBEJIM, U BEIIECTBEHHOE 9MCJI0, KOTOPOE Bbl BbIBE/IM B IIEPBOI cTpoke. Barn orser
Oy/IeT cYnTaTHCs MPABUIHLHBIM TOJIBKO B TOM CJIy4Yae, eC/u Pa3HUIa MAKCUMAJIbHOTO U MUHUMAJbLHOTO U3
9THX TPEX umces He mpesocxogut 107,

Mpumep

convexset.in convexset.out

4512

NN P O O o
_ O D~k O P»

3ameyaHune

B mpumepe 11 HATJIATHOCTH TOYKHU He CIyIailHbl. B TecTwpyromeil cucteMe TEPBBII TECT COBMIAIAET
C TECTOM W3 YCJIOBUS, OCTAJIbHBIE CJIyYaliHbI.

3apgava C PazpaboTunk: Cepreii Konennosuy Crpatuya 3 n3 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agada D. 3anpewéHHbie cnosa (Division 2)

Nwmsa Bxoguoro daitra: forbidden-words.in

Nms Beixoguoro daiiia; forbidden-words.out
Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

B sroit 3a7ae TpebyeTcss BBISICHUTD, KTO BBIUTPHIBAET B UTPE CO CJOBAPEM.

3ajiaf cJI0Bapb — HAOOP U3 N PA3IUYHBIX HEIYCTHIX CJI0B U3 MEPBBIX JECSTH MAJIEHbKUX OyKB aHTJIHii-
CKOro aji(paBUTA.

JlBoe urpaior B uUrpy, 1o odepeju Ha3bIBad [0 OIHONU OYKBE M3 MEPBBIX JECATH OYKB aHIVIMIICKOrO
asipaBuTa, NPUYUEM HEJIb3d HA3bIBATH OYKBY, yKe Ha3BaHHYIO KeM-TO panee. lIpourpsiBaer ToT, mocje
ubeil OyKBbI U3 HA3BAHHBIX OyKB MO2KHO COCTaBUTH XOTsd ObI OJHO CJIOBO U3 33/[aHHOIO CjI0Bapsi. Kax1yio
Ha3BaHHYIO OYKBY MOYKHO MCITOJIb30BATH NP COCTABJIEHNN CJI0BA CKOJILKO YIOJIHO pa3.

Kto BhIUTpBIBAET NIpU TPABUIBHOM urpe?

dopmaT BXOAHbLIX AaHHbIX

B nepsoii cTpoke BBOJA 334aHO 1esI0e 9ucao 1 — xoamaectso cios (1 < n < 10°). B caemyronmx n
CTPOKAax 3aJ[aHbl CAMU CJI0BA, 10 OJJHOMY Ha CTpoke. Kask/i0e CJI0BO HEITyCTO U COCTOUT U3 MaJIEHbKUX OyKB
AHTJIMIICKOrO ajidaBuTa. 'apanTupyercs, 910 BCE 33/[aHHbIE CI0BA MOMAPHO PA3JIMYHBI, & UX CyMMapHAas
mmmHa He mnpeBocxoanT 3(000000. Tak:ke rapaHTHpPyeTCs, 9TO B CJI0BAX WCIOJAB3YIOTCS TOJIBKO IIEPBBIE
JecsiTh OyKB aHrmickoro ajdasura (a—j).

dopmMaT BbIXOAHbLIX AAHHbIX

Ecnu npu npaBuibHON Urpe BHIUTPBIBAET MEPBbIN UTPOK, BhiBenuTe «Firsty. B mporuBHOM cirydae
BBIBeIUTE «Secondy.

NMpumepsbl

forbidden-words.in forbidden-words.out
2 First

ab
3 Second
da
dee
ea

lNosicHeHns K Nnpumepam

B nepBom mpuMepe mpourpeiBaeT TOT, KTO Ha30BET OYKBY «as. [Ipm mpaBuibHO UTpe BCEe OCTATHHBIE
OYKBBI OYIyT HA3BAHBI PAHbBIIE, & KOTJA OHU KOHYATCS, 0UepeIb X0aa OyIeT 38 BTOPBIM UI'POKOM.

Bo BTOpOM mpuMepe NpOUTPHIBAET TOT, KTO HA3BIBAET BTOPYIO OYKBY M3 MHOXKeCTBa {a,d, e}. lo sToro
MOMEHTA TIPU TPABUIBHOM Urpe OyayT Ha3BaHbI BOCEMb OYKB, U 0UYepe/ib X04a OYAeT 3a IePBbIM UTPOKOM.

3apgasa D PazpaboTunk: Msan KasmeHnko Crpatuua 4 n3 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3apayva E. Hetbipe npoctbix yucna (Division 2)

Nwmst Bxonnoro daiiia: fourprimes.in

Wwmsa BeixogHOTO haiina: fourprimes.out

OrpaHndenne 1o BPeMeHMu: 1 cekynma (2 cekynuapr mist Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Jano mesoe aucao n.
CKOJIBKO CIOCODOB MPEJICTaBUThH €10 B BUJE CyMMBbI 9€ThIPEX TMTPOCTHIX YUCEJI!

dopmaT BXOAHbIX AaHHbIX
B epmHCcTBEeHHOI CTPOKE BBOA 33110 1estoe wncao n (1 < n < 10°%).
dopmaT BbIXOAHbIX AAHHbIX
BriBeuTe 0IHO 9HC/I0: KOJTUIECTBO CIOCODOB IPEJACTABATE N B BUJE CyMMBI YeTBIPEX MPOCTHIX YUCE.

MNpumep

fourprimes.in fourprimes.out
9 4

3ameyaHune
Jueno 9=242+2+43=24243+2=2+4+34+242=3+2+2+2.

Sapgava E PazpaboTunk: Cepreii Konenvnosuy Crpatuya 5 n3 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agaya F. MNepeceyeHne mHoxecTs (Division 2)

Nwmsa Bxoguoro daitra: intset.in

Nms Beixoguoro daiiia; intset.out

Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

YV Bacu u Iletn ecth nBa onnHaKOBBIX Habopa Kaprodek. Kaxkapiit Habop cocrout n3 N kaprodex. Ha
Ka2K/[0# KapTOYKe HAKMCAHO OJHO Iej0e ancjao. B mabope npucyrcrByior Bce umcia or 1 10 N.

Bacs cayuaitino Beioupaer u3 meporo Habopa posao L kapTodek. IleTs caydaiino Beibupaer m3 BTOPO-
ro mabopa posao M kaprouek. Bece BapraHThl BHIOOpa PABHOBEPOSITHBI, & BapuaHThl BbiOOpa Bacu u [letn
uezasucumbl. [locsie Beibopa kapTodek Bacs u Ilers cuuraroT, CKOJIBKO Ynces y HuX cosmnajio. Eciu koym-
YECTBO COBIABIIUX YHUCE]I CTPOrO MenbIne, yeM K, nobepuresem urpbl obbsiBisiercst [lersi. B nporuBaoM
ciaydae BeurpeiBaeT Bacs.

Barma zamaga — momobpars uncio K Tak, 9ToObI Urpa ObLIa KaK MOYXKHO Oojiee decTHON. PopMasbHO
HYKHO HaiiTn mMakcummasibaoe K, me mpesswimmatomiee N u Takoe, 9TOOBI BEPOATHOCTH BBIUTPHINIA, Bacu
obu1a He Menee (0.5.

dopmaT BXOAHbIX AaHHbIX
B nepsoii ¢Tpoke 3ajanbl TPpU Hebix n0a0kuTeababix ancaa N, Lu M (1 < L, M < N < 1000000).

dopmMaT BbIXOAHbIX AAHHbIX

Briseure HeorpunaresnbHoe 1esoe yucsao K. Pazperaercs pemnTh 3a/ady HE COBCEM TOYHO: PEIIeHe
yYaCTHUKA Oy/1eT MPUHSATO, ecyiu abCOTIOTHOE 3HAUEHNE PA3HOCTH MEXKIY OTBETOM YIACTHUKA U PEIIeHueM
xopu He Oymer npesbimarh 10.

Mpumep

intset.in intset.out
4 1 2 1

3apaua F PazpaboTtunk: Anton Maiigens Crpatuya 6 n3 12



ACM International Collegiate Programming Contest 2013/14
XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agayda G. Meganu (Division 2)

Nwmsa Bxoguoro daitra: medals.in

Nms Beixoguoro daiiia; medals.out

Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Onma MaJIeHbKasd, HO OUYeHb ropaas adpUKAHCKAs CTPAHA TOTOBUTCA K TOMY, YTOOBI IPUHATE YIaCTHe
B 3umunx Oymmmuiickux Urpax 2014-ro roga. BeibpaHbl jiydinme COPTCMEHBI CTPAHBI, U3 KOTOPBIX Te-
IIepb HyKHO COOpaTh COOPHYIO — OIIPEIe/JINTh, KTO K€ [oeJeT B COJHedHbI ropoa Codn, 1 KTO B KaKOi
JUCIUILINHE IPUMET y9IaCTHhe.

[locte AUTEIBHBIX TPEHHPOBOK CTAJI0 M3BECTHO, HA KAKWe IUCIUILINHBI MMEET CMBICT OTIIPABJ/STH
KazK/I0I'0 CLIOPTCMEHa, a TaK»Ke KaKue MeJaJ/id OH 3a HUX 1oJ1y4duT. Balia 3aja4a — pacupejeinrb ClopTc-
MEHOB TI0 JUCITUILINHAM TaK, 9TO0BI MOJIy9INTh MAaKCUMAJIbHOE KOJUIECTBO 30JI0THIX MeIajeil; eciu ecTh
HECKOJIbKO BapHUAHTOB, TO CJAEIyeT MOJIYINTh MAKCUMAILHOE KOJNIECTBO CepeOPSHbIX, eCJIN BCE eIé eCTh
BapWaHThI, TO MAKCUMAJIHFHOE KOJIUIECTBO OPO30BHIX Memateir. [Ipu aToM, KOHETHO K€, HeJIb3sT OTITPABIIATH
Ha OJIHY JUCIUILINHY HECKOJBKUX CIOPTCMEHOB (mo mpasuiaam Urp), a KpoMe TOTO, HeJb3s 3aCTABJSIThH
OJIHOTO CIIOPTCMEHA YIaCTBOBATH B HECKOJBKUX JUCIUIIAHAX (9TO Ob11a ObI CAMIIKOM GOJIBINAS HAMPY3Ka
TS HEro).

dopmaT BXOAHbLIX AaHHbIX

B nepgoit crpoke BBOJIa CONEPAKUTCH OLHO YUCJIO N: KOJUYECTBO CIIOPTCMEHOB. B cieyromux n crpo-
KaX COJEPKATCA OMUCAHWST CIIOPTCMEHORB, M0 OAHOMY Ha, cTpoke. OmucaHme i-ro CIOPTCMEHa, COCTOUT W3
uncsa k; (KOJUUeCTBO pAa3IMIHBIX TUCIUILINH, B KOTOPBIX i-ii CIIOPTCMEH MOYKET COPEBHOBATHLCSI) U CJIe-
JIYIOIMUX 32 HUM k; Tap 9mces1: HOMEp JMCIUIINHBl U TUTT MeJIAJI, KOTOPYIO CIOPTCMEH Tam moyrydut (1
COOTBETCTBYET 30JI0TON MejaJiu, 2 — cepebpsaHoii, 3 — OpOH30BOil).

Orpanmaenns: 1 < n < 50, k; > 1, Y7 k; < 100, HOMepa AuCHUIUINH J1€KaT B MHTEpBase oT 1 J10
50, Tunel Megageit —oT 1 10 3, Bce UmMCaa BO BBOJIE IIEIBIE.

dopmMaT BbIXOAHbLIX AAHHbIX

B mepBoit cTpoke BBIBeIUTE TPU UUCIA: KOJUIECTBO MeTaseil KayKI0TO THUTA, HAUNHAs C 30JI0THIX, KO-
TOPBIE MOXKET TOJIyanTh cOopHasi. Bo BTOpoit cTPOKe BBIBEINTE N YUCEJT: 1-€ N3 HUX JOJI2KHO OBITH HOMEPOM
JIUCITUILTNHDL, B KOTOPOii CJIelyeT MPUHITH yUacThe i-My cropremeny (win 0, ecim 5TOMY CIOPTCMEHY He
HY?KHO HM B 9€M y9acTBOBATH). EC/IM ONTUMAILHBIX PENIEHNH HECKOIBKO, BHIBEIUTE JTI000€ N3 HUX.

Mpumep

medals.in medals.out
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3apaya G Pazpabortuuk: Oner [dasbigos Crpatuya 7 n3 12



ACM International Collegiate Programming Contest 2013/14

XXXVI St. Petersburg State University Championship, Sunday, October 6, 2013

3agayda H. JoctuxnmocTb (Division 2)

Nms BxonsOrO daiiia: reachability.in

Wwmsa BeixogHOTO haiina: reachability.out
OrpaHndenne 1o BPeMeHMu: 3 cexynapl (8 cexyn g Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Jamn opmentupoBanuslii rpad n3 n Bepmun. Pébep m3HadaIbHO HeT.
Pe6po u3 a B b 6ysem oboznauars (a,b).
HyxH0 ymMeTh 06pabaTbiBaTh 3alpOChl Y€THIPEX TUIIOB:

1. «<+ o v k ay ... ag» — nobasurs pédbpa (v,a1),..., (v,ax)
2. «+iwvka ... ap»— pobasuts pédpa (ai,v),..., (ak,v)
3. «-owv k a ... ap» — ynanurs pédpa (v,a1),..., (v, a)
4. «- i v k a1 ... ap» — ynamars pédpa (ai,v),. .., (ag,v)

B xaxkmoMm 3ampoce BCe @; PasJIMIHBI.
Eciu pebpo mobaBisgercs, rapaHTUPYeTCs, UTO MEPE STUM ero He ObLIO.
Ecmu pebpo ymasgercs, rapaHTHPYeTCs, 9TO Iepes STUM OHO ObLIO.

lapanTupyercs, 910 B KaK/Iblii MOMEHT BpeMeHu rpad HE COMEPKUT OPUEHTUPOBAHHBIX ITUKJIOB.

Bama 3ajgaga — moaiep:KuBaTh MAaTPHILY JOCTUKUMOCTHU:

{1, ecsm i # j m u3 ¢ jocrmkmuMa j no pédbpam rpada
aij =

0, B mpoTMBHOM CJTydae

dopmaT BXOAHbLIX AaHHbIX

B mepBoit cTpoke 3a/1aHBI EIbIe IUCTA 1 — KOJUIECTBO BEPIINUH, ¢ — KOJIHIECTBO 3aIIPOCOB, a TAKXKe

aBa wncia A n B, koTopeie mpuroasTes A BeBoga ganueix (1 < n < 400,1 < ¢ <800, 1 < A, B < 107).
Hanee cnemyioT ¢ CTpOK, KayKaast N3 KOTOPBIX HAXOAUTCS OTIUCAHIE 3aIpoca B (pOpMaTe, YKA3aHHOM BBIIIIE.

dopmMaT BbIXOAHbIX AAHHbIX

[Toce kaxkg0T0 3ampoca BHIBEANTE 3HAUEHNE BhIPAKEHNS

n—1
ZaijAlBj mod 232
1,j=0
Ha OTJIeJIbHOII CTPOKE.
Mpumep
reachability.in reachability.out
2437 7
+o0112 0
-i211 3
+1i112 0
-0211

3apgayva H Pazpabotunk: Cepreii Konennosny

Crpatuya 8 n3 12
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3apaya |. Bpawatouimeca nasepsi (Division 2)

Nms BxonsOrO daiiia: revolving-lasers.in

Nwmsa BexogHOTO haiina: revolving-lasers.out
Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

B sroit 3amage Tpebyerca asuraTh poboTa IO IJIOCKOCTH TaK, YTOOBI yKIOHATHLCS OT JIA3EPOB CKOJIb
YTOJHO JIOJITO.

Ha mrockocrn maxomurea n mazepos. KaxkIpli ga3ep COCTOUT U3 UCTOYHUKA, YCTAHOBJIEHHOIO B TOUKE
C LEIBIMU 98THBIME KOOPAMHATAMM, U OECKOHEYHOrO JIyda C HAa49aaoM B 3TOi Touke. Jlazep ¢ HOMEpOM i
PABHOMEPHO IIOBOPAYHUBAETCA HA t; IPAJYCOB B CEKYH/LY: OMPUUAMEAbHOE TACIO 03HAYACT MIOBOPOT II0 Ha-
COBOM CTPEJIKE, NOAOHCUMEALHOE — IPOTHUB. VI3HAYAJIBHO BCE JIa3ephl HAIIPABIEHBl BBEPX COHAIPABIEHHO
¢ ocpio Oy. Hukakue 1Ba MCTOYHMKA HEe YCTAHOBJICHBI B OJHOI M TOiI 2Ke TouKe. Jlazepsl He MemaioT apyr
JPYLY, TO €CTb JIyYd U UCTOYHUKM HE LPEeLsTCIBYIOT PACIPOCTPAHEHUIO JPYIUX Jlydeil 10 LJIOCKOCTH,

Mp1 ynpapisiem poboTOM, KOTOPBI HAYWMHAET JBWYKEHWE B Havase KOOPAWHAT, a B TEUYCeHWE KasKIOii
CeKyH/IBI TUO0 0CTATCSA HA MeCTe, TH00 pABHOMEPHO 1 IPAMOIHHEHHO IepeMeniaeTcs B OJHY I3 BOCHMHE CO-
CEJTHMX TOYEK C IEeJTBIMU KOOPAuHAaTaMu. /[Be pa3manbie TOUKY C IebIMu KoopanHaTamu (1, Y1) u (T2, y2)
CUATAIOTCS COCETHUMMU, /U 06 UX KOOPAUHATHI OTJINIAIOTCS He Gojiee 4eM Ha eJuHuIy: |2 —z1| < 1 u
ly2 —y1| < 1.

Tpebyercsa MOCTPOUTL MAPIIPYT, II0 KOTOPOMY POOOT MOMKET XOJUThH M M30eraTh JIa3epoB CKOJIb YTOJI-
HO JIOJITO, WJIM K€ BBISICHUTh, 9YTO TAKOrO0 MapIpyTa He cylnecTByer. Vzberanue ja3epoB 03HAYAET, ITO
pobOT HE MOXKET HAXOAUTHLCA Ha MCTOYHHKE JIa3epa, a TAKXKe IMepeceKaThb JIyd JIa3epa MM KacaTbCd ero.
Pazmepamu 06bEKTOB 1 TOJIIIUHOMN Jiyda Jia3epa CIeayeT IpeHedpedb.

dopmMaT BXOAHbLIX AaHHbIX

B mepBoii cTpoke BBOIA 3a/aHO TIe10€e IHCa0 1 — KonundecTBo ja3epos (0 < n < 3). B creayromux n
CTPOKAaX OIMUCAHBI JIA3EPbI, 110 0HOMY B cTpoke. Kaxk ipiit j1a3ep ¢ 3a4a€TCsd TPeMs [eJIbIMU YACTAMA L5, Ys
u t; depe3 mpobest — KOOPJAMHATH HCTOYHUKA, ¥ CKOPOCTH TIOBOPOTA B rpajycax B cekyHay (2 < x;,y; < 10,
x; u y; yérabl, —3 < ¢; < 3). TapanTupyercs, YT0 HUKaKHe JiBa NCTOYHWKA HE HAXOISATCS B OJHON TOUKe.

dopmMaT BbIXOAHbIX AAHHbIX

Brisegure HemycTyio ctpoky S He Gosee wem uz 10000 cuMBOJIOB, COOTBETCTBYIOIILYIO HAlJeHHOMY
MapiipyTy. KaxXapiit ciMBOJT CTpOKE S; 3a7a€T JeiicTBUS poboTa B TedeHne i-it ceKyHabl. [locsie BBITOI-
HEHUA BCEX JefCTBUil, 3aJaHHBIX B MapIIPyTe, MOJOXKEHNS JIa3€POB U pOOOTA JOIKHBI COOTBETCTBOBATH
n3HavATBHBIM. CUMBOJIBI, KOAUPYIOIIE HATTPAB/ICHNE IBUKEHUS, COOTBETCTBYIOT MOJIO?KEHUIO CTPEJIOK Ha
mupoBOi KIaBUATYpe: TIPU HAXOXKIEHUN B TOYKE (I, )

71819 (x—1,y+1) | (z,y+1) | (z+1,y+1)
uudpst | 4 | 5 | 6 | o3navaror nepemerenue B touku | (x —1,y) (z,y) (x+1,y)

Ecim BO3MOXKHBIX OTBETOB HECKOJIBKO, MOXKHO BbIiBecTHu Ji000#1 u3 uux. B ciayuae, ecsim u3berars Jia-
3€pOB CKOJIb yTI'OJIHO JI0JITO0 HEBO3MOXKHO, BbIBE/INTE€ BMECTO MAapIIpyTa CI0BO «Noney.

MNMpumepsbl
revolving-lasers.in revolving-lasers.out
1 69555..(177)..559555..(89)..5575112555. . (86)..55
221
2 None
221
42 -1

NosicHeHns K Nnpumepam

B mepBom mpumepe mapripyT u3 360 meficTBuit moKazaH B COKPAIEHHOM BapUaHTe s yI00CTBA
arennst: dpparmentsl Buga «ddd..(X )..dd» ozmauaior nosropenne nudpsr d posao X pas. Pobor ornbaer
€IMHCTBEHHBI NCTOYHUK Jia3epa MPOTUB YaCOBOH CTPEJKU W BO3BPAIIAETCS B HAYATIO KOOD/IUHAT.

Bo BTopom npumepe uzberars J1a3epoB CKOJIb YIOSHO JOJIT0 HEBO3ZMOXKHO.

3apava | PaspaboTunk: Msan KasmeHnko Crpatnuya 9 n3 12
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3agaya J. 3meiikn Ha kamHe (Division 2)

Nwmsa Bxoguoro daitra: snakes2.in

Nms Beixoguoro daiiia; snakes2.out

Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Ha 6o/ibiriom KaMHe yJIeriuch HECKOJIBKO TPEXMEpHBIX 3MeeK. Karkas n3 HuX JIep:KUT B 3y0ax CBOU
cobcrBennbiit xBocT. Kamenb 1jiockuiil, 1 Ha HEM 3a/laHa JBYMEDHAs JIEKAPTOBA CUCTEMA KOODJMHAT, Je-
JIAIIAs ero Ha KBaIpATHBIE KJIETKH CO CTOPOHOM 1.

IIpoekiiust Kark/ 10 3MeNKM Ha [HIOBEPXHOCTH KaMHs IIPEJCTaBIIseT CODOil 110C/1€/[0BATEIbHOCTD KJIETOK,
B KOTODOI1 JIBE COCe/IHME KJIETKU PA3JIMYHBI U UMEIOT OOIIYI0 CTOPOHY, B TOM YHUCJ/IE [OC/IEe/IHss U IepBasd
KJIeTKa. ByjieM roBoputh, 94T0 3MefKa nporodum uepes Kaemxy a pas, eCau 9Ta KJIETKA G Pa3 IPUCYTCTBYET
B TIOCJICJOBATEIBHOCTH KJIETOK, HA KOTOPBIE CIIPOCIINPOBAIACH 3MEHKA.

Bynem nazwpiBaTh nepexpécmrom KIETKY, I€pe3 KOTOPYIO TPOXOAUT OOJIbINE OHOM 3MENKU, WU OTHA
3MeifKa, HO HEeCKOJBKO pa3. 3Meifka MPOXOIUT depe3 MePeKPECTOK C8epLy, eCIM COOTBETCTBYIOMAA IaCTh
3MeKN Jaabllle OT KAMHS, YeM BCE OCTaJbHble YaCTU 3MeeK, KOTOphIE CIIPOEMPOBAJINCEH Ha MEPEKPECTOK;
aHaJIOMMYHO, 3MeNKa MTPOXO/NT Yepe3 MePEKPECTOK CHU3BY, eCJIN COOTBETCTBYIOIIAN YacTh 3MeHKu OJinKe
K KaMHIO.

3MeiKu yIerjimch Ha KaMHe TaKuM 00pa3oM, 9T0 MepeKpeécTKr ObIBAIOT TOJBKO JBYX TUIIOB. B mepBom
caydae Uepe3 MEePeKPECTOK MPOXOAWT ONHA W Ta Ke 3MeHKa, OJWH Pa3 CBEpPXY W OnWH pa3 cHu3y. Bo
BTOPOM dUepe3 MepPeKPECTOK MPOXOAAT Be 3MeiiKu, OJHa CBEPXy U jApyrad cHuly. Kpome Toro, Hukakue
J1Ba [IepeKpPECcTKa He PACIIOJIOXKEHBl B COCEIHUX 110 CTOPOHEe KJIeTKaX, U BCe 3MeiKU IIPOXOAAT IIepeKPECTKU
10 OPAMOI.

IIycTh i-51 3MeiiKa MPOXOAUT Yepe3 MepeKPECTKY 7 Pa3, MPW 9TOM HEKOTOPbhIE U3 HUX OHA MOXKET IMPO-
XOJIUTH JBAXK/IbI, & HEKOTOPBIe OnH pa3. Kax it n3 nepekpecTKOB OHA MOXKET MPOXOIUTH JUOO CBEPXY
(0603HAYMM ITO CUMBOJIOM «+» ), b0 cHU3y (0603HAUMM 3TO CUMBOJIOM «-» ). C10cO6 MPOXOXKIEHUS TIe-
PEKPECTKOB 3MeiiKoit OyeM 3a/aBaTh CTPOKO#, COCTOSINEH U3 Ij CHMBOJIOB «+» U «-», 3AMCAHHBIX JIJIsI
BCEX TIEPEKPECTKOB, BCTPEUEHHBIX B MOPSIKe 00X0ma 3MeHKN OT TOIOBKI 10 XBOCTA.

Hanbl k mocsenoBarebHOCTEl KJIETOK, cooTBeTcTByOmuX k 3meiikam (1 < k < 3). O6mee uwncio
[EPEKPECTKOB /JIJIsi TUX I0CJI€/[0BATEILHOCTEl HE IIPEBOCXOJIUT 7, [PU ITOM KaxK/asl 3MeNKa IPOXOIUT
Yepe3 KaKoi-HuOy/Ib IepeKpecToK X0oTs Obl ofuH pa3. KoopauHaThl KJIETOK HAaXO/dTCd B Ipejesiax or 1
0 m = 25.

Hy:xno naiitTu Takoit cocob npoxoxk/eHus 3MefiKaMu IepeKpEeCTKOB, YTOObI 3MeKN MOTJIN, HE OTIIYC-
Kasi 3y0aMu CBOMX XBOCTOB, 3aHATH TAKOE TOJIOXKEHUE B MPOCTPAHCTBE, UTO MPOEKIINs 3MeeK Ha KaMeHb
Oymer TpenCcTaBaATh OO0l k HeTepeceKaronmxcss OKPYKHOCTe, ecin TTpeHedbpednh TOMIHON 3MeeK.

dopmaT BXOAHbIX AaHHbIX

B nepsoii cTpoke BBOJA 3a/aHbI OJHO TI€JI0€ 9ucao k — koamdecTBo 3Meek (1 < k < 3). B kaxoit u3
caeAyommx k CTpoK 3ajaHa ofHa u3 3Meek. Onucanve 3MefiKu ¢ HOMEPOM ¢ HAUMHALTCS C EeJI0r0 InC/Ia
.. 2
l; —eé mmuuer (4 < I; < m*). Ba HuM ciaeayior [; map MeNBIX THCET T41, Yil, Ti2, Yi2, - Til, Yil, —
KOOD/JMHATBI KJIETOK, 4epe3 KOTOPble IPOXOAUT 3Mefika, B mopsijke obxoga (1 < x; 5,5, < m).

dopmMaT BbIXOAHbLIX AAHHbIX

BriBegure k ¢TPOK, COCTOSIIIINX U3 CUMBOJIOB «+» U «-», TJI€ i~ CTPOKA 3aaéT JJIst 3MEHKN ¢ HOMe-
POM i CIIOCOO TIPOXOKJIEHMS KaKI0r0 BCTPEYEHHOTO €il mepeKpecTKa. BhIXoaHble MaHHbIE JTOIKHBI OBITH
KOPPEKTHBIMU, TO €CTh KK/l MEPEKPECTOK [T0IYKEH ObITH MPOiieH 3MeifKaMu OfWH pa3 CBEPXY U OJUH
pas3 CHHU3y.

Ecmm BO3MOXKHBIX OTBETOB HECKOJIBKO, BBIBEINTE JIIODOI.

3apgava J PaspaboTtunk: Onbra Bypcnan Crpatunua 10 us 12
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MNpumepsbl

snakes2.in

1

722535455565758595105 115116117 118 108 9 8
135146 147 14 8 148 13 8128 11 8108 988878685848
14 3144145 14 6 147 14 8 14 9 14 10 14 11 13 11 12 11 11 11 10 1
211 21029282726

86858595105 115125
9210211 212 2 13 2 14 2

887
382
19118117 116 11 5 11 4 11 3 11

snakes2.out

ottt -

snakes2.in

2

3652535455565 758595105 115125 135145 155 16 5 17 6 17 7 17 8 17 8 16 8 15 8 14
81381281181089888786858483827262

3625262728292102 11212 2 13 14 3144145 14 6 14 7 14 8 14 9 14 10 14 11 14 11 13 11
12 11 11 11 10 11 9 11 8 11 7 11 6 11 56 105958 575 6 555 4 5 3 5

snakes2.out

2
5

J——
+o—+

NosicHeHns K Nnpumepam

JmvHa 1 KOOPAWHATHI BCeX KJIETOK KayKI0! 3MefK! PaCIoJIoXKeHbl B OTHOI cTpoke. B ycioBum sTa
CTPOKa pa3bura Ha HECKOJBKO CTPOK Jijid YA00CTBA UTEHUSI.

=] |

n
U U

s | | [ e | |

B nepBom npumepe mana oxgna 3meiika. Eciu mocraBuTh III0OCH M1 MEUHYCHI KaK B OTBETE, TO OHA Oy1eT
BBITJIAIETHh KAK HA JIEBOM PUCYHKE U JIETKO PACIyTaeTCa. A eCciu MOCTaBUTh, HAIPUMED,

S

TO OHA OyJEeT BBITJISANETh KAK HA MPABOM PUCYHKE, W TAKOW OTBET SIBJISIETCS HEBEPHBIM.

|
|
|§
|
IIc
|
|§
|

]| | |

Bo BTopoMm mpmmepe, €Cin OCTABUTH ILIIOCHI M MHUHYCBI KaK B OTBETE, TO 3MeAKu OyAyT BBIIVISIETh
KAaK Ha JIEBOM PUCyHKe. [[oJIyquBIMEcs MPAMOYTOILHUKY BHIHUMAIOTCA IPYT W3 IPYTa W 3MEAKW MOTYT
PACIEIIATECA.

A ecim ocTaBUTH, HAIIPUMED,

S

-t

TO 3MeHKH OYAyT BBHIMVISIETh KaK Ha IIPABOM PHCYHKE, I TaKOil OTBET SIBJISETCS HEBEPHLIM.

3apgava J PaspaboTtunk: Onbra Bypcnan Crpatunua 11 3 12
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3agada K. 3aBucumoe nogmHoxectso (Division 2)

Nwmsa Bxoguoro daitra: subset.in

Nms Beixoguoro daiiia; subset.out

Orpanndenne 10 BpEMEHNU: 2 cexynpl (3 cexynpr st Java)
Orpanudenue 1o TaMATH: 256 mebubaiT

Jlanbl n BEKTOPOB B d-MepHOM npocrpancTse. HyKHO BbIOpaTh MAKCMMAJILHOE 10 PA3MEPY ITOJMHO-
JKECTBO BEKTOPOB A Takoe, 4To:

ar +by+cz=0

Va,b,ce A Fx,y,z € Z:
Y {x2+y2+z2>0

dopmaT BXOAHbIX AAHHbIX

B mepBoii crpoke BBOmA 3ajgano jaBa meabix dncaa n u d (1 < n < 100, 1 < d < 3). Cuenyromme

N CIPOK COJEpKAT 10 d LEJIbIX YUCEN G, - .. ,0;d — CaMi BEeKTOpblL. [apanrupyercs, 4ro |a; ;| < 10% u
d
Vi Z aﬁj > (. BekTophl MPOHYMEPOBAHBI ITIEJBIMU YUCAAMU OT 1 10 m B TOM TOpSIKe, B KOTOPOM OHU
J=1
3a/aHbI.

@ opmaT BbIXOAHbIX AAHHbIX

B nepsoii crpoke BhiBeguTe k — KOJNYECTBO BEKTOPOB B HANJJIEHHOM MHOXKECTBe. Bo BTOpOIii cTpoke
BbIBeAUTE K pasM4HbIX 4muces oT 1 0 1 — HOMEpa BEKTOPOB B MCXOJHOM MHOxKecTBe. Ecin Habopos c
MaKCUMAaJIbHBIM Kk HECKOJIbKO, BBIBEJIUTE JIIODOI.

MNpumep

subset.in subset.out

w
S

-2 0 2315
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3apgava K Pazpabotuuk: Cepreii Konenvosuy Crpatunua 12 us 12



