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3araJibHi noJ10>KeHH s

[HauBiTyanbHe 3aBJaHHS € JIOTTYHUM TPOJOBKEHHSIM JICKIIIMHOTO KYPCY 1 JA0OpaTOPHUX 3aHSATH 3
TUCIUTLIIHU «MojenoBaHHs 013HEC-TIPOIIECiB MiMPHUEMCTBY» Ta CITOJYYHOO JIAHKOIO JUTSI IIEPEXO01y BifT
BUKOHAHHS HAaBYAJILHUX 3aBAaHb JI0 MPOBEICHHS CaMOCTIHHOT pOoOOTH 32 peaTbHOI TEeMAaTHKOIO.

MeTo10 iHAMBITYyaTbHOTO 3aBAaHHS € (OPMYBaHHS B MAaHOYTHIX CIeialicTiB MpodeCiiHINX HABHYOK Ta
BMiHb 10 po3po0I11i MporpamM aBTOMaTU30BAHOTO MPOEKTYBAHHS 1 3 BUKOPUCTAHHSM 3ac00iB, 1110
3aCTOCOBYIOTBCS JUISI MOJICTIOBAaHHS Oi3HEC-TIPOIECIB MiIPUEMCTB.

B niporieci BUKOHAHHS 1HAMBIAYAIBHOTO 3aBJIaHHS CTYJICHTH ITIOBUHHI IPOJACMOHCTPYBATH BMIHHS
3aCTOCYBATH Ha MPAKTHUIIl TEOPETHYHI 3HAHHS, OTPUMAHI ITi]1 YaC BUBYCHHS JUCIHUILTIHU.

TemaTuka iHAMBIAya/IbHUX 3aB/JlaHb
Temartuka 1 3MICT 1HAUBIIyallbHUX 3aBAaHb OOYMOBJIEHI OCHOBHHUMH PO3JLIaMU poO0Y0i HaBYAIbHOT
MporpaMu AUCLIMILIIHU Ta OPIEHTOBAaHI Ha MPOTPAMHY peati3aliio pi3HUX aJTOPUTMIB.

KonkpeTHy TeMy Ta OIHC MOYaTKOBUX AAHUX JUIsl PO3pOOKH IPOrpaMH BKa3ylOTh Yy 3aB/IaHHI Ha
IHAUBIAYyalIbHY POOOTY.

[MopsAA0K BUKOHAHHA iHAUBIAYa/IbHOI pPOGOTH

V BiAOBIAHOCTI 3 HABYAJIBHUM IUIAHOM KypcoBa poboTa rnepeadadeHa Ha 5-my Kypci y 9-my cemecTpi.

Ha BuxoHaHHs poOOTH BiIBOAUTHCS 4 THIKHI.

Temy iHaUBIAYabHOT POOOTH CTYEHT BUOMpAE CAMOCTIITHO 4M 3a BKa31BKOIO BUKJIA/1a4ya 3 ypaxXyBaHHIM
PIBHA MIATOTOBKY CTYAEHTA. Y BUMAJKY IPAKTHUYHOI Y4acTi CTyJI€HTa B HAYKOBO-I0CIIIHUX poOoTax, 1110
BEIIyThCS HA Kadeapi YU B YHIBEPCUTETI 1 MAIOTh 0€3M0CEepPEIHE BITHOIICHHS 10 AUCIUIUTIHH, CTYICHT
MO’K€ 3alpOIIOHYBATH BlIacHE (POPMYIIIOBAHHS TEMU 1HAUBIAYaIbHOI POOOTH, Y3rOJAMUBIIH 11 3
BHKJIaJJauEM.

KosxeH cTyneHT BUKOHYye poOOTy iHousioyaivHo. B okpeMnx Bunakax 3 103BOJIY BUKJIa[ada
JOMYCKAETHCSI 00'€THAHHS CTYICHTIB y Tpymu (2-3 CTyAeHTH) Uit pOOOTH HA/I CKIaIHIUMH Y1
KOMIUIEKCHUMH TEMaMHU.

[TocninoBHICTh BUKOHAHHS KypCOBOT poOOTH BKJIFOYAE TaKi €TalH:

" 3gHani3 Ta YiTKa maTemaTM4yHa NOCTaHOBKA 3a4avi;

"  po3pobKa Ta ONUC CTPYKTYPU AaHUX FEOMETPUYHUX 06'EKTIB;

= po3pobKa Ta onNucC CTPYKTYpU Nporpamu;

= po3pobKa Ta onNMc aAropmUTMIB CKNaA0BUX NPOrPamMHUX GYHKLiM;

= CTBOPEHHA PainiB BXigHUX Ta KOHTPO/IbHUX AAHUX;

= po3pobKa Ta BigNAroAXKeHHA NpPorpamMmuM reomMeTPUYHOro MOAENOBaHHA Ta
rpadiyHoro BUBOAy pesynbTaTis;

=  odpopMNEHHS NOACHIOBA/IbHOT 3aMUCKM.

B nmporieci po3poOku nmporpamMu peKOMEHAY€EThCS BUKOPUCTOBYBATH CTBOPEHI aBTOpamMu 0a30Bi
MIPOTPaMHI KJIaCH Il pOOOTH 3 CTPYKTYPaMH T€OMETPUYHHX JaHUX (TEKCT MPOrpaMu TMOJaHO B
JOJIaTKYy).



KinneBumu pesynbraTaMu KypCcOBOTO MPOEKTYBaHHS € (ailin KOHTPOJIbHUX JAHUX, MPAIIOi0ya
IporpamMa Ta MosICHIOBaJIbHA 3aIMCKa.

[logacHIOBaJIbHA 3alKUCKa
HOSICHIOBaJ'II)Ha 3aIIMCKa ITIOBMHHA BKJIIFOYATH .

= BCTYN;

®  MaTemMaTuyHy NOCTAaHOBKY 3ajaui;

= OMNKUC CTPYKTYPU AaHUX FTEOMETPUYHUX 00 'EKTIB;

= OnUC nNporpamu 3 posAdifiamu y BiANOBIAHOCTI A0 CTaHAAPTIB «EAMHOI cMCTEMU
nporpamHoi gokymeHTauii (ECMA)»: 3aranbHi BiAOMOCTi, NPMU3HAYE€HHA Ta YMOBMU
3aCTOCYBaHHA, CTPYKTYpa Ta GYHKLii nporpamm, onnuc aaroputmy, BXiaHi Ta BUXigHi
AaHi, NOBIAOMANEHHA onepaTopy;

® noAatku (TeKctu nporpam, rpadivHi 306parKeHHA eKpaHHux dopm, danam
KOHTPONbHUX AaHUX);

" CMWUCOK BUKOPUCTAHOI NiTepaTypu.

dopmanbHHI OITUC aTOPUTMIB MPOTPaM PEKOMEHIYEThCSI BAKOHYBATH 3 BAKOPUCTAHHSM Jliarpam
00'€eKTHO-OPIEHTOBAHUX MTPOTPAMHUX KOMITIOHEHTIB, OTIEPATOPHHUX CXEM Y 00pOoOHUX cucTteM. B
OCTaHHbOMY BUTIQJIKY y3araJIbHCHHI aJIFOPUTM MPOTPaMU TE€OMETPUYHOTO MOJICITIOBAHHS MOXKE OyTH
MOJIaHW# B BUTJIAI HACTYMHOI 0OpOOHOT cUCTEeMU:

S={T,O,F,%),
ne: I — MHOKMHA BXiHUX AaHuX; T — MHOKHHA BHYTPINIHIX (MpoMixkHUX) ganux; O — MHOKHHA

BUXigHMX naHux; F — MHOXMHA nporpaMHux QyHKIiH (00'€KTiB) 0OPOOKH MaHMUX; O — CTpATETis

3acTOCYBaHHs (DYHKIIii, ika BU3HAYAE MOCIIiIOBHICTh BUKINKY okpemux T; € F.

3aie)XHO BiJl KOHKPETHOI TEMH KypCcOBOT pOOOTH, /10 CKJI[ly MHOKHHHU F MOXYyTh BXOJNUTH, HATIPUKJIIA],
(GyHKIIT, 110 peani3yloTh epeTBOPEHHS KaApyBaHHs, 00YHCIEHHS KOE(IIEHTIB PIBHSIHHS IJIOLUHH 32
TpbOMa TOYKAMHU, TOOYIOBY TP1aHTyJIbOBaHOT MOJIEJI1 TOBEPXH1, BA3HAYEHHSI IPOCTOPOBOTO BIAHOIICHHS
MOJIITOHIB TOILO.

3aranbHUI 00CST MOSCHIOBAIBHOT 3alIMCKH TOBUHEH ckianath 10-20 apkymiis popmary A4.

Temu iHAUBIAyaIBHUX POOIT



Problem B-[Advanced] MakcumManbHbIN NpuU3
MakcumanbHbIM Npu3

Time limit: 1s
Memory limit: 64 M

Mobeantento kypca «APS2» B kavyecTBe Harpagbl npegnoxunn geHexoin npua N rpH (10 <
N < 999999). OH MOXET YBENUYUTb MU YMEHLLUTb ero coBeplumB poBHo K (0 < K < 10°)
nepecTaHoBOK LUMGp B 3TOM 4ucrnie (NepectaBnATb MOXHO ABe Ntobble LMdpbl B Yncne).
Hangnte makcumanbHoOe 3HaYeHne geHexHoro npusa nocne K nepectaHoBOK.

Hanpumep npn N = 123 n K = 1, nocne nepectaHoOBKM NepBoOun 1 nocriegHen umpbl MOXHO
nony4ynTb Yncno 321. Ecnu K = 2, To MmaknmanbeHbIn npu3 6yget 312.

Input format

OpHa cTpoka, koTopas cogepxuT asa umcna: uncno N (10 < N < 999999) n uyucno
nepectaHoBok K (0 =K < 109) pasgernieHHble npoberiom.

Output format
MakcumanbHoe 3Ha4yeHne OEeHEeXHOro rnpuaa rnocrie K nepecraHoOBOK.

Notes

Input Output
32888 2 88832




Problem D-[Advanced] Po6oTbI 2

Po6oThl 2

Time limit: 2s
Memory limit: 64 M

Ha none kBagpaTHon opmbl, KOTOpoe cocTouT n3 R*R kneTtok, Haxogatca N poboToB. Kaxaywo kneTtky
MOXET 3aHMMaTb TOMbko 1 poboT, pobOT HaxoaAUTCA POBHO B LIEHTPE KMETKU U ero pasMmep CyLLeCTBEHHO
MeHbLUe pa3mepa Knetku. Kaxabih poboT MMeeT nyLuKy, KOTopask MOXET CTpensTb B nobom HanpasneHuu.
Korga oguH u3 poboTOB paccmatpvBaeTCsl Kak aTakyloLlWii, ocTanbHble MOryT ObiTb MMBO OTKPbITHI NIMGO
3aKkpbITbl. Ecnn Heckonbko pobOTOB HaxogAaTCA Ha OOHOM JNIMHWM C aTakyloLlMM, TO TOMbKO Bnwkanwme K
aTakyloLeMy SBMSIOTCH OTKPbITbIMU, @ OCTanbHble 3akpbIThl. [N Kaxxgoro atakyoLlero pobota Heobxoanmo
HaWTU KONTMYECTBO OTKPbITbIX POOOTOB 1 BBIBECTU UX CYMMY.

Input format

MepBas cTpoka copepxuT ABa uyucna: pasmep nons R (5<R<1000) n konudectBo po6oTtoB N (1=<N<5000)
pasgeneHHble npobernom. [lanee crnegyer N CTPOK, Kakpas COMKEPXMT KoopauHaTel i-Toro poboTa,

pasgeneHHble npobenom.

Output format

CyMMa OTKpbITbIX POGOTOB s BCEX aTaKyloLwmnx poboToB.

Notes
Mpumep:
L3
2.
145..
.67.

Ons poboTa 1 oTpbITeiMK OyAyT: 2, 4, 6, 7, pobOT 3 3aKpbIT poboToMm 2, poboT 5 3akpbIT poboTom 4, poboT 8

3aKkpbIT poboTom 7. [1ns pobota2: 134 57.

Input Output
55

31

32

33 8
3 4

35

514

31

32 6
3 4

35

5 7

2 2

4 3

4 4

3 3 36
2 4

3 4

4 5




Tim

Problem F-[Advanced] CepunHbIN HOMep 2
CepunHbIN HOMep 2

e limit: 1s

Memory limit: 64 M

KomnaHusa, Bbinyckawowaa MobunbHble TenedgoHbl, NpucBaMBaeT KaxaomMy W3AENUI0
CEPUMHBIA HOMEP, KOTOPbIN BbIYNCNAETCA NO cneayroLlen gopmyne:

(XO*A + x1*A%+x2*A% + x3*A* + x4*A>+ x5*A°%) mod B
roe X0 — rog Bbinycka (2000 < x0 < 3000), x1 — mecay Bbinycka (1 < x1 < 12), x2 — geHb
Bbinycka (1 < x2 < 31), x3 — vac Bbinycka (0 < x3 < 23), x4 — mmHyTa Bbinycka (0 < x4 < 59),

x5 — cekyHaa Bbinycka (0 < x5 < 59), A — koHcTaHTa (10 < A < 10%) B = 10%+7

B cBA3M C HeBHMMATENbLHOCTbIO OOHOIO M3 COTPYOHUKOB KOMMaHWM BCe TenedoHbl,
BbinyLeHHble 24.09.2015, okasanncb NpoLMTbl HENPaBUIbHOW nNpolumeBkon. Bawa 3agava
M3 cnucka cepuirHbIX HOMepoB TernedoHOB OTOOpaTb BCe Takue, KOTopble, BO3MOXHO,
Obinun BbinyweHsbl 24.09.2015, n BbIBECTU KONNMYECTBO 3TUX TENedOHOB.

Input format

[MepBas cTpoka COAEPXUT ABa YMCNA: KOHCTaHTa A M KONMUYECTBO CEpUMHbIX HOMEPOB,
KoTopble HyHO npoBepuTb N (1 < N < 1000000) pasgeneHHbie npobenom. [anee cneayet
N cepuiHbIX HOMEPOB, KOTOPble HEODXOANMO NPOBEPUTL, pasaeneHHble Npobenom.

Output format

Yncno cepumnHbIX HOMEPOB, BO3MOXHas AaTta reHepupoBaHMSA KOTOPbIX COOTBETCTBYIOT
24.09.2015.

Notes
MMyckan koHcTaHTa A = 13. Torga TenedoH ¢ cepurHbiM Homepom 183099332 BO3MOXHO
OpakoBaHHbIN, TaK KaK TenedoH, BbinyweHHbIn 24.09.2015 B 12:11:37 umen 6bl MEHHO

Takon CEPUNHBLIN HOMEP.

183099332 = (2015 * 13 + 9 * 132 + 24*13% + 12*13* + 11*13° + 37*13°%) % (10° + 7)

Input

Output

13 2
183099332 183099333

1




Tim

Problem H-[Advanced] NocnepgoBaTenbHOCTL 3apay
NMocnenoBaTenbHOCTb 3a4au4

e limit: 1s

Memory limit: 64 M

Y Bac eCcTb CNUCOK 3aja4, KOTopble HeobxoaMmo caenatb. HekoTopble M3 3agavy MOXHO
caenatb TOMbKO Koraa onpegernieHHble Apyrve 3ajayn yxxe caenaHbl. Takas 3aBUCUMOCTb
3apjaeTca onpefeneHHbIM KONMMYECTBOM Nap 3ajadv, rae BTopas 3ajada AofbkHa ObiTb
coenaHa TOMbKO nocne nepBow. HanuwwuTe nporpammy, koTopass GygoeT copTupoBaThb
3agayn Tak, 4tobbl BCe yCnoBus BbiNonHANack. o ycnoeuio Takas nocrnenoBaTesibHOCTb
BCcerga cylecTtByeT (LMKIOB HET).

Input format

[MepBas cTpoka coaepXuT ABa 4ucna pasgeneHHsle npobenom — yuncno 3agady N (1 < N <
100000) 1 K - yncno nap, KOTopble ONUCLIBAOT NOCHeoBaTENIbHOCTb BbINONIHEHMS 3a4ad
(1 = K =100000). B cnegytowen ctpoke nget K nap 4vcen, onucbiBalowmnX CBA3N MexXay
3agavamun. BTopasa 3agaya B nape gorkHa ObiTb BbINOSIHEHA MOCMe MepBOW 3ajauyun
(MHOekcbl 3apgay npeacTasBneHsbl Yucnamm ot 1 4o N BKIHOYMTESNBHO).

Output format

MHoekebl 3agay B Takom nop4aake, B KaKkOM OHU OOJTKHbI BbIMOJTHATCA, 4TOObI BCE yCrioBu4A
Obinn cobntogeHbl. Ecnn ecTtb HECKONBKO npaBuJibHbIX OTBETOB MOXHO BbIBECTU nodon n3
HUX.

Notes

Output

1223275676158589 894152376

MpaBunbHbIMK NocnegoBatensHocTamu 6yayT: 8,9,4,1,5,2,3,7,6 unn4,1,2, 3,8, 5,7,
6, 9

Ho Takas nocnegoBatenbHOCTb OyaeT HenpasunbHon: 4, 1, 5, 2, 3, 7, 6, 8, 9 T.k. 3agaya 5
He MOXeT ObITb BbIMOMIHEHA paHbLuUe, YeMm 3agaya 8.



Problem J-[Advanced] PacyeT makcMManbHOW CKOPOCTU Nepeaayun AaHHbIX

PacueT MakcMManbHON CKOPOCTU Nepeaayn AaHHbIX

Time limit: 1ls
Memory limit: 64 M

[na 3agaHHoOn koMnbloTEpHOM ceTu, coctoswen n3 N y3nos u K cBa3en, HaNTU MakCUMarnbHYHO CKOPOCTb
nepegayn faHHblX M3 y3na A B y3en B, npu ycnosum, 4TO Kaxgas CBA3b XapakTepesyeTcs CBOEeu
MacumarnbHOW CKOPOCTbIO nepefayn AaHHbIX. CKOpOCTb nepefadv AaHHbIX Yepes yanbl He orpaHuyeHa u
Bcerga (Kpome y3nos A 1 B) BbinonHseTcs ycrnoBue, YTO CKOPOCTb, C KOTOPOW MHGOPMaLMs NocTynaeT B
y3en, paBHa CKOPOCTU, C KOTOPOW MH(OPMaLINA BbIXOAMT U3 HErO.

Input format

[MepBasa cTpoka cooepXuT YeTbipe Yucna pasgeneHHblx npobenamu — konudecTtso y3noe N (1 < N < 100),
konmyectBo cBAsen K (1 £ K =< 1000), koTopble COEAMHAIOT 3TWM Y3Mbl, WHAEKCHl MNepegalroLwero u
npuHumatowero yanos A, B (A !'= B). [lanee vget K CTpoK, rae kaxpas CTpoKa COAEPXKUT MHAEKCbl OBYX
COEQVHEHHBIX Y3I0B 1 CKOPOCTb Nepefayn nHopmauumnm Mexay HUMK (MHOEKChl NpeacTaBneHbl Yyucnamm ot
1 go N BKNOUYMTENBHO, CKOPOCTb — Yncro ot 1 go 1000 BknounTensHo). Ecnn y3nbl A n B coeanHeHsl, TO
HanpasreHve nepefadn 4aHHbIX MEXAY HUMU MOXET ObITb MPON3BOSIbHBIM, Kak OT A K B, Tak n oT B K A.

Output format
MakcumanbHas CKopocTb nepegaym gaHHbIX U3 ysna A B y3en B.

Notes

Ecnu 3agaHa Takasa ceTb, TO MakcMmMarnbHas CKOPOCTb Nepedayun gaHHbIX u3 yana 1 B y3en 5 6yget 6. B y3en
2, Hanpumep, MHOpMaLUA NOCTyNaeT CO CKOPOCTbIO 6 13 yana 1, N BLIXOAUT CO CKOPOCTbo 2 M4 (2 + 4 = 6)
B y3rbl 3 U 4 COOTBETCTBEHHO.

Input Output
5615

127

2 3 2

2 45 6
34 2

355

4 5 2




Problem L-[Advanced] KpaTyanwwum nytb

KpaTuyanwwmi nytb

Time limit: 1ls
Memory limit: 64 M

Bam 3agaH HeOpMEHTMPOBAHHBIN B3BELLEHHbIV rpad, BEPLUUHbI KOTOPOro NpoHymepoBaHbl oT 1 4o N. Bawa
3afiaya HaTu KpaTyanwmi NyTb OT BepLUMHbI 1 00 BepwnHbl N 1 BbIBECTU €r0 CTOMMOCTb.

Kpamyadwul nymb e epaghe — amo makoli Habop pebep 8 epaghe, Komopblli COeOUHSIeEM cmapmosyio u
KOHEYHYI0 8EplUUHbI U UMeem HauMeHbWy CyMMy secos pebep cpedu ecex Opyaux 803MOXHbIX riymeu
Mex0y amumMu 8epliUHaMu.

Input format

B nepBon ctpoke 3agaHo yncna N (2 < N < 105) MM(1sM< 105) — KONMYeCTBO BeplinH 1 pebep B rpade
COOTBETCTBEHHO.

Hanee cnepgyeT M CTpOK, KOTOpbIE OMNMCLIBAIOT Kaxkaoe pebpo B rpadpe. Kaxgas cTpoka coaepXuT Tpu Lienblx
ymcnau (1<usN),v(1susN)uw(1sws 10") — HoMepa [ABYX BEPLUMH, KOTOPblE COEANHSIET pebpo 1 Bec
3Toro pebpa COOTBETCTBEHHO.

Output format

B eouHCTBEHHON CTpOKe BbIBEOMTE OOHO YMCNO — CyMMY BecOB pebep Ha KpaTtyavwem nytu B rpade oT
BepLUNHBI ¢ HOMepoM 1 o BepLmHbl ¢ HomepoM N.

apaHTMpyeTCcs, 4TO Mexay BeplmnHamu nog Homepamu 1 n N Bcerga cywectByeT XoTs Obl oAuH NyTb.

Notes

Input Output

4 5

1210

1 3 30

2 35 25

2 4 30

3410

5 7

123

2 3 4

354

14 4 9

4 55

2 4 2

34 2
MosicHeHWe k NnepBOMY MpUMepy
B 3a[jaHHOM rpace cyliecTByeT 4 NPOCTbIX (HenepecekatoLLMXCS) nyTu:
1) 1 —> 2 -> 4 CTOMMOCTbIO 10 + 30 = 40
2) 1 -> 2 -> 3 -> 4 CTOMMOCTbIO 10 + 5 + 10 = 25
3) 1 -> 3 -> 4 CTOMMOCTbBHO 30 + 10 = 40

4)1->3->2->4 crommocTbio 30 + 5 + 30 =65

Kpatyarwum nytem 6yaeT nyTb Nog HOMEpPOoM (2), y KOTOPOro HauMeHbLUasi CTOUMOCTb.



Problem N-[Advanced] Hanaro

Hanaro

Time limit: 1ls
Memory limit: 64 M

Bbl npvHMMaeTe yyactve B npoekte Hanaro, 3agaya KOTOpOro o6beanHUTL rpynmny OCTPOBOB MOABOAHBLIMU
TYHHensiMu. Bawa 3agada HalTu Takylo CXeMy COegUHEHUsI OCTPOBOB, NPV KOTOPOW Bce ocTpoBa 6yayT
coefiHeHbl Mexay cobon (HenocpeacTBEHHO TYHHeNem unnM 4depe3 gpyrme OCTpoBa) M 3arpsi3HeHue
oxpymarou.l,eﬁ cpenbl 6y,u,eT MWHMManbHbIM. Bce TYHHENnn npamble U Bcerga mayt OoT OOgHOro OCTpoBa K
apyromy. [axe ecnv TYHHENU nepecekatTcsl, 3TO NMPOUCXOAUT Ha pasHOM rnmybuHe, U CBSA3U Mexay HUMU
HeT. 3arpsisHeHre paccunTbIBaThCA Mo dhopmyne L*E, rae L — anvHa TyHHens, E — 3aaHHbIi KO3 DULINEHT.

Input format

MepBas cTpoka cogepxunT konudectso octposoB N (1 < N < 1000).

Btopas cTpoka cogepxuT N uncen, pasgeneHHbIX npoGenamy — X KOOpAuHaTbl Bcex ocTpoBoB (0

1000000).

TpeTba cTpoka codepxuT N uyucen, pasdeneHHbIX npobenamy — y KoopAuHaTbl Bcex ocTpoeoB (0

1000000).

Output format

IN

IN

IN

IN

CyMMapHbIN ypOBEHb 3arps3HeHNst ONTMMAarbHON CUCTEMbl TYHHENEN, OKPYINEHHbIN 40 Grvkanwero uenoro.

Notes

Puc.1

Puc. 2

é (400, 0)

Ha pucyHkax nokasaHO f[Ba BapvaHTa COeOMHEHUsI YeTbipex OCTPOBOB. BuaHo, 4TO nepBbIt BapuaHT

ABNAETCA onTUMaribHbIM, TaK Kak npu TakoM pacnosfoxxXeHunmn TyHHeﬂeVI 3arpsa3HeHue 6y,u,eT MWUHUMaArbHbIM.

Input Output
9
567 5 45674 24 797 29 0 0 O 27365366

345352 5464 145346 54764 5875 0 3453 4545 123
0.0005




Problem P-[Advanced] Cumynsauua nageHnst 6noKoB
Cumynsiuma nageHus 6r1okoB

Time limit: 1s
Memory limit: 64 M

Bbl cumynupyete paboTy MOXOXen Ha TETPUC Urpbl, B KOTOPOW MPAMOYrosfibHble ©6roku
nagatT cBepxy B konogeu. Kaxabih 6rok onyckaeTcst kak oQHO Leroe Oo Tex nop, noka
BCE KITETKM, KOTOPbIE HAXOAATCA No4 HUM, CBOOOAHbLI UMM MOKa OH HE AOCTUraeT HUXKHEro
psga. Bawa 3agada HamTu BbICOTY KOHCTPYKUWMW, KOTOpasi MOMy4uMTcs Mnocne nageHus
3agaHHoro konun4yectea 6nokoB. BbicoTa Bcex 6nokoB — 1, NonoXeHne neBoro uU npaBoro
KOHua 6noka 3apgatotca aBymMst uducnamu. OOpaTtute BHUMMaHWE, YTO MNOJSTHOCTbIO
3arnosiHEHHbIe psAabl HE UCYe3atoT.

Input format

[MepBas CTpoka coaoepXuT ABa Yncna pasgeneHHbix npobenom — konmnyectso 6nokos N (1
< N =100000), n wupunHa konogua K (10 < K = 100000). B cnegytowien ctpoke naet N nap
yncen — Kaxpgas napa uucen OnucbiBaeT MONoXeHwe ogHoro 6noka, ero NeBoro Xg M
npaBoro X; koHua (0<xp, X1 < K).

Output format
O}J,HO YNCIO — BbICOTa KOHCTPYKUMN NOCIe nageHnda Bcex On10oKoB.
Notes

Mocne nageHns Takon nocrnegoBartenbHocTh 6rokos (1,2), (5,7), (2,2), (2,8), (0,9), (6,6),
pacnonoxeHue 6nokos 6yaeT cnegyowmm

| 18
! |7
! |6
\ # |5
|
|
|

HHEHEHHAAE |4
#HEHEHE |3
# |2
| #4#  #4## |1

1012345678910
M COOTBETCTBEHHO BbICOTa KOHCTPYKLMM — 5.

Input Output

6 10
125722280966




Tim

Problem R-[Advanced] Nouck noacTpoku no xewy
Mouck noacTpoku No xewy

e limit: 1s

Memory limit: 64 M

Bawm OaHa nocrnegoBaTesyibHOCTb Ynucen, rae
Xo =1,

Xn = (X1 * A + B) % 2%,

roe A = 1103515245, B = 12345

W ctpoka anuHon N, nonydeHHasa ua3 3Ton nocrnegoBaTenbHOCTU cnegyowmm obpasom ¢, =
‘a’ + (Xn >>16) % 26, rge ¢, — ato ASCIl ko n-oro cumBoOna B CTPOKE.

Hauyano atown cTpoku BbirnaguT Tak «aquzzptirwetbkelbhbdgmuhpfybxseirkcdronremebj».
Bawa 3agava HanTu B 3TOM CTpOKe MOACTPOKY AnvHon K, 4yTobbl Xew 3Ton NOoACTPOKM
COOTBETCTBOBAsn 3afjaHHOMY. Ecnn Takumx NOACTPOK HECKOSbKO, BbIBECTM OGnivkanwylo K

Hadarny.

Xell paccunTbiBaeTCst cneaytowmm obpasom. Hash = (o * C°+ ¢y * Ct+ ¢, * C? + ... + cka
*C*) % D,

roe C = 1009, D = 1000000007

Input format

lMepBas cTpoka coaepXuT Tpu Yncna pasgeneHHblx npobenamm — KONM4ecTBO CUMBOSIOB B
ctpoke N (1 = N < 1000000), konMyecTBO CMMBOJIOB B NOACTPOKE, KOoTopas uuweted, K (1 <

K < N), 3Ha4eHue xewa nckomon nogctpokn H (0 < H < D).

Output format

MoacTtpoka anuHon K, xeL KOTOpOW COOTBETCTBYET 3agaHHOMY unu 0, ecnun Takast CTpoka
He HanaeHa.

Notes

Input

Output

1000 10 536637247 segxxmemfx




Tim

Problem T-[Advanced] [louck Haubonbllen obGLen
noanocnenoBaTesibHOCTH

NMouck HaubonbLen obwen nognocnenaoBaTeNnbHOCTU

e limit: 1s

Memory limit: 64 M

[na 3agaHHbIX OBYX CTPOK, COCTOAWMX M3 OYKB aHrmuMWCKoro andaswuta, HanWTu OSIMHY
Hanbonbllen obuier nognocrnenoBaTeNnbHOCTM U BbIBECTU ee 3HaveHune. Haumbonbluas
obwass nognocrnedoBaTeNlbHOCTL — 3TO  Takad  CTpokKa, KoTopas  SBnseTcs
nognocnenoBaTenbHOCTLIO  00OMX  CTPOK, Npu  3TOM €€ pasmep HanbonbLIni.
MognocnenoBaTenbHOCTb — 3TO Takas CTPOKA, KOTOPYH MOXHO MOJSTy4YUTb U3 HEKOTOPOM
3ajaHHOMN CTPOKW, ecnu yaanuTb U3 rnocrnegHen HeKoTOpOe MHOXECTBO €€ 3fleMEeHTOB
(BosmoxxHO nyctoe). Hanpumep, ACDA saBnseTca nognocnenoBaTenbHOCTLIO CTPOKM
ABCDBAB, nonyyeHHou nocrne yganeHunsa scex oyks B.

Input format

[1Be cTpokun pasgeneHHbie npobenom anvHon ot 1 o 1000 BKAOYMTENBHO.
Output format

[nuHa HanbonbLen obLuen noanocrnegoBaTenbHOCTU.

Notes

Ons CTPOK «RBKBGRBGGG» 7 «BGKRBRKBGB» HanbonbLuas obuwas
nognocnepoBartenbHocTb 6yaeT «BKBRBG» n, cooTBeTCTBEHHO, ee AnnHa GyaeT 6.

Input

Output

RBKBGRBGGG BGKRBRKBGB 6




Problem BE-[Advanced] Moon
Nyna

Time limit: ls

Memory limit: 64 M

Hauunnatowmin actpoHom Peas HakoHel-To o63aBercs undpoBbiM Teneckonom. KoHeuHo, Beab MKCMpoBaTh
3Be3HOe HeDO HaxxaTueM KHOIMKK, a yxKe 3aTeM NPOM3BOAUTL UCCeaoBaHNst — ropasgo yaobHen.

Paspeluatowlas cnocobHOCTL MaTpuLbl TeNeckona okasanacb He CIMLLKOM BbICOKOW, Aa U Ha doTorpadmsx
HOYHOro Heba MOXXHO pa3NUYUTbL TONbKO ABa LBETa: YepHbI 1 Oenbiii. Bnpoyem, B 3TOM €CTb ¥ CBOW MSIHOCHI;
depna caoenan yxxe orpoMHOE YMUCIO CHUMKOB, @ MaMsTb BCe ellle He 3akoHuymnack. Tenepb ®ento uHtepecyet

nonoxeHue nyHbI Ha KaXXaoM 13 CHMMKOB.

Bynoem cuutaTb, 4TO JlyHa Ha CHUMKE BbIMMSOUT KaK KPyr ¢ LLEHTPOM B Touke un3obpakeHus C u uenbim
HeoTpuUaTENbHBLIM PAAMYCOM I, TO ECTb Kak MHOXECTBO Oenbix TOYeK, pacCTosiHME OT LIEHTPOB KOTOPbIX 4O
TouYkn C He BonbLue r. JlyHa NONHOCTLI0 MOMEeCcTUNach Ha CHUMKe.

Takke HekoTopble 3Be34bl MOTYT NMPUCYTCTBOBATb Ha CHUMKE B BUAE OTAENbHbIX Benbix Todek. Takux TOYeK,

Kak 1 3Be3 Ha Hebe, MOXeT ObITb JOCTAaTOYHO MHOrO.

HanuwwuTe nporpammy, koTopasi Mo U3obpaxeHuio HakgeT HaunGoNbLIMIN BO3MOXHbBIA paauyc Kpyra, KOTOpbIN

cooTBeTCcTBYET JlyHe.

Input format

B ﬂepBOIZ CTpOKe BBOAA 3anucaHbl Lelble Ynucna w u h — roOpn3oHTalribHOE U BEepTUKaribHOE pas3pelueHne

CHUMKa, cooTBeTCcTBEHHO (1 < w, h < 200). B cneaytowux h ctpokax 3anmcaHo NoO W CMMBOSOB .

nikn

Touka) unun "*" (benas To4ka).

Output format

B opgHoM cTpoke BbIBeAUTE HaTyparbHOE YUCIO
["apaHTUpyeTCcH, YTO KOPPEKTHLIN OTBET CYLLECTBYET.
Notes

(yepHas

MaKkcuMarnbHbIM  paguyc u3obpaxeHus JlyHbl.

Input

Output

7 8

l*l*lll
LKk kKK
LRk KRk
* ok k kKKK
LRk KRk

* kK Kk Kk




Problem BG-[Advanced] ColoredMutants

Pa3HouBeTHbIe MYTaHTbI

Time limit: 1s
Memory limit: 64 M

Yxe ponroe Bpemsa B UHctutyTe Uckyccts, MytaHToB U NHOpMaUNOHHBLIX TexHOnornmn
pasBOASAT MWMbIX pPasHOUBETHbIX 3Beptowek. [Ana ynobcrtBa kaxablii uBeT 0003HayeH
CBOMM HOMEpPOM, BCero LiBeToB He Gonee 10%+7. B oauH 13 npekpacHbIX AHEN B MUTOMHUKE
CMNy4nnochb 4yao: BCe 3BEPIOLWKM BbiCTpounucb B pag. Monb3ysack criydyaem, nabopaHThbl
peLnsiv NocYMTaThb, CKOSTbKO 3BEPIOLLEK Pa3HbIX LBETOB XUBET B MUTOMHUKE, U, NO 3aKOHY
XaHpa, nonpocunn Bac HanucaTb NPorpamMmmy, KOTopas MOMOXeT UM B pelueHuUM 3TOW
Hernéerkon sagayn.

Input format

B nepBoi CTpoke BXOAHOrO chaina CoaepKuTcs eamHcTBeHHoe ymcno N (0 < N < 10°) -
Konuyectso 3Bepwowek B WHctutyTe. B cnegywowen  ctpoke  Haxogutceda N
HeoTpULATENbHbIX LieNbiX Yncen, cTporo MeHblue 10°+7 u pasgenéHHbIx npobenamu - ux
uBeTta. B TpeTben cTtpoke dawnna sanucaHo 4mcno M (1 < M< 100000) - konu4ecTtBo
3anpocoB Ballen nporpamme, B Creaylollen CTpoke yepes npoben sanncaHbl M uernbix
HeoTpuLAaTENbHbIX Yncen (CTporo MeHblue 10%+7).

Output format

BeixogHon chann gormkeH cogepxatb M uucen, pasgeneHHbix npobenamn. [na kaxgoro
3anpoca BbIBEANTE YNCIIO 3BEPHOLLIEK 3a4aHHOrO LBeTa B MMTOMHUKE.

Notes
Input Output
10
181 357 918 571 3 121920

5

57 3 9 1 179




Problem BZ-MeaunaHa aByx nocnegoBaTenbHoOCTEeN
MeauvaHa aByx nocneaoBaTtenbHOCTEN

Time limit: 1ls

Memory limit: 64 M
Mporpammmnct Anéwa urpaetcs ¢ MMHENHBIMU KOHIPY3HTHbIMKU reHepaTtopamu. Onepauuns
«mod» CNULIKOM CroXHa Ans Hero, rno3ToMy kaxgoe i-oe yucrno (Hymepauus ¢ 0) oH
reHepupyeT NpocTon hopMynon:
X[]=A*i+C
roe A n C — HeKOTopble KOHCTaHTbI.
Anélwa 3ameTus, YTo ecnu B3ATb HeoTpuuaTtenbHble uenbie ynucna A n C anga reHepaumm N
4yucen, To NocrnegoBaTenbHOCTb X NOYYUTCA OTCOPTUPOBAHHON.
OpHako Takad nocnenoBaTenlbHOCTb CAMLWLKOM ofHooGpasHa, noatomy Anéwa Bbibpan
ABa pasHbIX reHepaTopa, KaxablM CreHepMpoBars HEKOTOPY NOCneaoBaTeNbHOCTb, NOcne
4yero CKneun NoslydeHHble Yncna B O4AMH MaccuB U OTCOPTUPOBAr €ro.
Tenepb €ro MHTEpPECyeT 3Ha4YeHMe MeauaHbl B NOSlyYeHHOM OTCOPTUMPOBAHHOM MaccuBe,
OAHaKO MacCMB HACTONbKO DOSMbLUOKW, YTO CaM OH HE MOXET €€ HanTu. Anélua He CKpbiBaeT
CBOMX FreHepaTopoB M npocuT Bac Hantu Takyto Heobxoaumyto emy meamany. Nomorute
Anélle c 3Ton 3agaqen.
MeduaHa — amo 3Ha4dyeHue, Komopoe Haxodumcsi Cmpo20 8 UeHmMpe 0CcmopmuposaHHoU
nocnedosamenibHocmu. Ecnu 6 rnocredogamesibHoCmMu YEmMHOe KO/lIUu4ecmeo 3/1eMEHMO8,
mo amo cpedHee apugmemuyeckoe 08yX UeHMPpPasibHbIX 3/1IeMEeHMOo8 (CM. rpumMepsbl).
LemanbHee npo meduaHy: https://ru.wikipedia.org/wiki/MeduaHa_(cmamucmuka)
Input format
B nepBon ctpoke 3agaHbl uenble yncna A;, Ci, Np (0 £ Ag, C; < 10°, 1 < N; < 109) —
KOHCTaHTel A u C pana reHepaTtopa NepBOM MOCnefoBaTeflbHOCTU WU KONMYECTBO
CreHepupoBaHHbIX YNCEN NepPBbIM rEHEPaTOPOM COOTBETCTBEHHO.
Bo BTOpOW cTpoke 3aaaHbl Lernble uncrna Ay, Ca, Ny (0 £ Ay, Co < 10° 1 < N, < 10°%) —
KOHCTaHTel A u C ana reHepatopa BTOpPOM NOCNenOBaTENIbHOCTU W KOUYECTBO
CreHepupoBaHHbIX YNCEN BTOPbIM reHeEPaToOpPOM COOTBETCTBEHHO.
Output format
OAHo yncno — megmaHa nNonyyYyeHom nocnefoBaTeNbHOCTH.
Ob6paTtute BHMMaHUE, YTO OTBET MOXET ObITb HE LeNbiM YNCIIOM, MO3TOMY BbiBEAUTE €ro C
ABYMS1 3HaKaMu nocne OeCATUYHON TOYKMN.

Notes
Input Output
112
2.50
1 3 2
7 13 7
26.00
1 22 6
123 20 1000
484546.00
970 31 2000
[losscHeHMEe K IEePBOMY MIPUMEPY :
llocnemoBaTejbHOCTL 1: [1 * 0 + 1, 1 *~ 1 + 1] = [1, 2]
[locyemgoBaTesbHOCTL 2: [1 * 0 + 3, 1 * 1 + 4] = [3, 4]
[onmyyeHHuM MaccuB: [1, 2] + [3, 4] = [1, 2, 3, 4].sort() = [1, 2, 3, 4]
Memmara: (2 + 3) / 2 = 2.50
[losscHeHMEe K BTOPOMY MIPUMEPY :
llocnemoBaTespHOCTL 1: [7 * O + 13, 7 * 1 + 13, ...1 = [13, 20, 27, 34, 41, 48,
55]
llocnemgoraTesabHOCTs 2: [1 * 0 + 22, 1 * 1 + 22, ...] = [22, 23, 24, 25, 26, 27]

[lonlyyeHHBI MaccuB: [22, 23, 24, 25, 26, 27] + [13, 20, 27, 34, 41, 48, 55]
[IoJlydyeHHEM mMaccuB: [22, 23, 24, 25, 26, 27, 13, 20, 27, 34, 41, 48, 55].sort()
[lojyyeHHEM MaccusB: [13, 20, 22, 23, 24, 25, 26, 27, 27, 34, 41, 48, 55]
MenmaHa: 26.00



