MyHuUIunaJabHbIA TAall
Bcepoccuiickoii oyimMnua/ibl IMKOJIbHUKOB
110 nH(pOpPMATUKE

B 20152016 yyebHOM TOIY

Paz6opbl penienunii 1 njen TeCTOB

MyunununanabHblil 3Tan Beepoccuiickoii osmmmnua b
MIKOJIBHUKOB MO MH(MpOpMaTUKe
B 2015—-2016 yuebHOM roay
11 kJacc
Bpems svinoanenus 3adaw — 4 waca
Oezparunenue no epemeru — 2 cexyndor Ha mecm
Oeparuverue no namamu — 64 mezabatima

11.1. «BeruntaeM eauHUILY ». 3a/1aH0 TPEX3HAUHOE HATYDPAJIBHOE YHCIO, HE COJIep-
JKallee B CBoell JecaTHIHON 3anucy Hysei. Kakoe 9ucsio mosryanTest, ecjim u3 Kax 1o
JICCATHIHOM TPl UCXOAHOTO YNC/IA BBIYECTD €IUHUILY

®opmar Bxoja: 3aJ[aHO eJIMHCTBEHHOE TPEX3HAYHOE HATYPAIbHOE UUC/I0, HOJIbIIeE
200 u ne conmepkaliiee Hysell B CBOell JeCATUIHON 3aIUCH.

®opmaTt BBIXO/Ia: BoimaiiTe HOBOE YHCIIO.

IIpumep
Bxoo: Buixoo:
536 425

11.2. «Beirogaoe dpuHancoBoe BJjoxKeHme». Ponurenn Ilern ToponbbRKKuH pe-
I OTKPBITH OAHKOBCKUI BKJIaJ Ha P jiHeil. BulOpannbiit uMu OaHK Ipejijiaraer
HECKOJIbKO BUJIOB BKJIQJIOB, KAkl 3 KOTOPBIX OMUCHIBAETCS MIEPHOIOM KaIllUTAIN3a-
i (B JIHSIX) U IPOIEHTHOMN CTaBKOM, J00aB/IsieMOit K CyMMe BKJIaJIa B KOHIE KazK/[0-
'O MOJIHOTO CPOKA KaluTa u3aiu. Ko BKIa ] CHIMAETCA 10 OKOHYAHUST OU€PEIHOTO
CPOKa KaIUTAJIM3AINN, TO 33 HEIIOJIHbII [1€PHOJL IPOIEHTHI He Haducsgioresd. [Tomorure
[ete nHanucarhb nporpamMmy, KOTOpast BbIICHUT, KOTOPbIil U3 BIJIOB BKJIaJI0B HanboJsee
BBITO/ICH.

dopmar Bxoda: B mepsoil crpoke 3ajaHO depes mpobes JBa Lebix ducia:; P —
JUINHA, B JIHSIX TIEPUOJIA, HA KOTOPBIi IIJIAHUPYETCsl pa3MeCTUTh JeHbIn B OaHKe, U 1 —
KOJIMYeCTBO BUIOB BKIaoB (1 < P < 105, 1< n < 100). B ciemymonmx n crpokax
UJIyT OIMCAHUS BUIOB BKJIAJOB: JIBa IEJIbIX Yucjaa d; U §; — MEPUOJ, KAIINTAIN3AINN
B JIHAX OYEPEIHOTO BKJIAJa U IPOIEHT 0 9TOMY BKJAJLY 3a IEepUOJ KalnTaan3aiiun
(1<d; <10° 0 < s; <20).

®Popmar BbIxoaa: BhiBeuTe eMHCTBEHHOE 11€JI0€ TUCI0 — HOMED HanboJiee BhIroji-
HOTO BHJIa BKJIaJa (B TOM IOpDsIJIKe, B KAKOM OHH 3aJIaBAJIICh Ha BXOJe; [EPBhIi BH/L
nMeer HoMep 1).

IIpumep

Bxod: Bwixoo:
200 2 2

100 20

92
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11.3. «B mtepenry cramoBuch!». Kimacc [letn ToponbiKkKiHA CTPOUTCS MO POCTY
(o yOBIBaHHIO pOCTA) B IIEPEHTY Ha YPOK (BU3KYIbTYyphl. HeKoTopble n3 yUeHHKOB
UMEIOT OJIMHAKOBBI{I POCT, TaK YTO MX B3aUMHbIE [IEPECTAHOBKH He M3MEHST HPaBUJIb-
HOCTH IIEPEHTH, HO CHIEJAIOT Iepenry HoBoit. HyKHo mocautaTs KOJINIecTBO pa3jimy-
HBIX ITIEPEHT, B KOTOPble MOXKeT BhicTpouThes IleTnn kinace. Tak Kak 9T0 4nucjio MOKeT
BbITH CIUIIKOM BOJIBIIIM, TO HocuuTaiite ero no Moy o 50000 (To ecth mocuuTaiire
0CTATOK OT JieJieHnst roro 4ucia Ha 50 000).

®opmaTt Bxoma: B mnepBoil cTpoke 3a7aHO 1 — KOJUYECTBO I'PYII IIKOJLHUKOB, B
KazKJI0H 13 KOTOPBIX pebsTa nmetoT oun poct (1 < n < 10%). Bo Bropoii crpoke uepes
11poGeJ1 epeuncienbl BeJIMInHbl P; — YUCIeHHOCTh Kazk ol rpymibl (1 < p; < 109).

®opmaT BBIXOZA: BbijaiiTe equncTBEHHOE €0 YUCIO0 — KOJUUECTBO PABIUUHBIX
5
HIepeHr, B3gToe 110 Moy 10°.

ITpumep
Bxo0: Buizod:
4 15200
1754

11.4. «ITonyunts mamuaapoms. [lers Toponbbpkkun uzydaer Ha ypokax ungOp-
MaTuki pabory co crpokamu. OH yxKe U3ydmI MEpBYIO U3 olepaiuii — obpalieHue
HOJICTPOKH, TO €CTh M3MEHEHHE MOPSJIKA CHUMBOJIOB B IOJCTPOKE, 3aJaHHON HHJICK-
COM CBOEI'0 TIEPBOrO CUMBOJIA U JJINHOI, Ha o0paTHbIi. Ero 3amnrepecoBasio, MOXKHO
JIN TIPU TIOMOIIN TOJIBKO ITOf olleparii IPEeBPaTUTh 3aJIaHHYI0 HEIyCTYI0 CTPOKY B
naAundpom, TO €CTh B CTPOKY, OJIMHAKOBO UHTAIONIYIOCS ¢ Hadaja 1 ¢ KoHIa. [lomo-
rUTe eMy, HAIICAB IIPOrPAMMYy, KOTOpas Jjisd 3aJaHHON CTPOKHN OyeT OTBeYaTb Ha
9TOT BOIpoC. B ciiydae BO3MOYKHOCTHU IIOJIyUeHUs MAJIMHJIPOMA IIPOrpaMMa JIOJKHA
BBIJIABATH MOCJIEJ0BATEILHOCTD OEPAINil, MPUBOJISIILYIO K MOJYUIEHUIO MAJHHIPOMA,
MaKCHMAaJIbHO BO3MOXKHOI'O B JIeKCHKOTIpadrieckoM nopsijike. KosmaecTBo KoMaH 1 He
JIOJIZKHO IPEBOCXOJINTh JINHBI CTpOKU. Ec/i npeBpaliienne HeBO3MOYKHO, IIPOrpaMMa
JIOJIZKHA BBIJIATH HANMEHbBIEE KOJMIECTBO CUMBOJIOB, KOTOPbIE HAJ0 YIAJUTH U3 WC-
XOJIHOM CTPOKH, YTOOBI TAKOE IIPEBPAIIEHUE CTAIO BOZMOMKHDBIM.

®opmar Bxoaa: B mepsoil crpoke 3aJaH0 €IMHCTBEHHOE HATYPAJbHOE YUCJIO T, HE
npesocxosamee 10 — mmua crpokn. B Bropoit cTpoke 3a/1aHa ¢CTPoKa, KOTOPYIO X0UeT
obpaborars Ilerst. Ona cocTouT U3 N 3arIaBHLIX JATUHCKUAX CHMBOJIOB.

®opmat BeIXOAA: FEcian 3a/jaHHyI0 CTPOKY MOXKHO IIPEBPATHTH B MAJUHJIPOM, TO B
nepBoit crpoke BbaliTe YES. Bo BTOpOil cTpoKe BhITaiiTe KOJMYECTBO ONepariiii, 3a
KOTOpbIE MOXKET OBbITH MOJIyUYeH MaJNHIPOM, MAKCUMAJIBHBII B JIEKCHKOTPAUIECKOM
Hopsiyike (BeJMYNHA, He MPEBOCXOJIANIAs JJIMHBI CTPOKH). B c/Iejiyomux ¢Tpokax omm-
CHIBAIOTCSL OTEpannu OOpAINEHIH MOACTPOK (IO OMHON B CTPOKE): Mapa HEJbIX TUCeT
uepes npobesl — UHEKC (OTCUMTBIBAEMBIH 0T 1) mepBoro cuMBoJIa obparaeMoil moj-
CTPOKH U €€ JIJInHA. B ciyyae HEBO3MOYKHOCTH MpPEBPAIEHNs CTPOKU B MAJMHJIPOM B
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nepBoii cTpoke BbljaiiTe NO, a BO BTOpOil Bblj1aiiTe eJITMHCTBEHHOE 11€JI0€ YUCJI0 — MUHU-
MaJIBHOE KOJIITIECTBO CHMBOJIOB, KOTOPBIC HAJIO YIAJINTD U3 CTPOKH, YTOOBI €€ BCE-TaKn
MOKHO OBIJIO IPEBPATUTL B MAJIUHIPOM.

IIpumep 1 IIpumep 2
Bxod: Buvixod: | Bxod: Buvixoo:
5 YES 5 NO
XYXZY 2 YXZXW 2

32
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ITpumeuanme: Bo BTopoMm mnpumepe u3 CTPOKH JOCTATOYHO VIAJUTH JiBa CHMBOJIA,
nanpumep, Y u W, 1mocjie 4ero CTpoKy MOYKHO IPEBPATUTDH B HAJMHIPOM. YaJeHIeM
OJIHOTO CUMBOJIA ODOHTHUCH HEJIh3sI.

11.5. «JIarymika-nockakymika». B cany y Iletn ToponbiKKMHA MHOTO JISTYIIEK.
Bor u ceiiyac Jisryiika cKkader 1o npsMoii cajloBoii JOPOKKe, BLIMOIICHHOM 7 KBal-
PaTHLIME ILTHTKAMH, YJIOJKEeHHBIMH B psijl. BHavage oHa CHANT Ha TepBOH ILINTKe,
1, KOHEUHO, efl XOIeTcs MPOCKAKaTh BCIO JMOPOXKKY. KasKplii pas JAryIiKa MphITaeT
B HAIIPABJICHUM HY?KHOTO ¢l KOHIA JOPOKKH. IIepBblil IPBIZKOK OHA MOYKET CHCIATD
MaKCUMyM Ha m nTok (¢ 1-it va (m+1)-10), a JyimHa KaXKJI0r0 CJIE/IYIONIEero IPbIXKKa
l; He MOYKeT PEeBOCXOIUTh BeJIMIUHbL | F/12 | |, tiie | -] — oxkpyruieHne BHU3, & [;_ — Be-
JITYMHA IPEJbLIYIIEro Hpbizkka. [lers 3ayMalics: 3a KaKoe MEHUMAJIbLHOE KOJITYECTBO
IPBIZKKOB JIATYIIKA MOKET BLICKOUHTE 3 TIpeJIe/ibl ocae el n-it mmmtkn? Hammmmre
IPOrpamMMy, KOTOpasl HAXOAUT 9TO TUCJIO.

®opmatT Bxoga: B 1epsoil cTpoke 3a/1aHbl TPU 1IEJbIX YUC/Ia 1 — KOJXUECTBO IIHTOK

Ha JIOPOXKKE, M — MaKCHUMaJbHAasl JIAJILHOCTL IEePBOro IIPbIZKKa — U k — HapameTp
=4

npeikka (1 < n,m < 10°, 1 < k& < 1000).

@OpMaT BbIXO/Jda: Bbl,ll‘alk/'l'l‘e CAMHCTBEHHOE I1eJI0e Y1UCJIO — MUHHUMAaJILHOE KOJINYeCTBO
IIPBIZKKOB, 3a KOTOPOE JIAT'YIIKa MOzKET COCKOYNUTL C JJOPOZKKHU.

ITpumep
Bxoo: Buwixoo:
10 5 10 2

ITpumeuanme: B npumepe JisAryinka MOXKeT CHAda/Ia MPBITHYTb Ha OJHY ILUINTKY, &
BTOPBIM IPBIKKOM — Ha 10 IJINTOK, TeM caMbIM OKAa3aBIIUCH 3a MIpejielaMi JJOPOKKU.
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MynununanabHblil 3Tan Beepoccuiickoil osmmMma bl
IIKOJIbHUKOB 110 MH(POPMAaTUKE
B 2015—-2016 yuebHOM TOIY
11 kyacc. Pa36op pernieHuii u njien TeCToB

11.1. «BoruntaeM emumHUILy». 3a40aH0 MPETIHAUHOE HATMYPAALHOE YUCAO, HE CO-
depotcauyee 6 ceoetl decamunnoti sanucu Hyset. Kakoe wucao nosyuwumcea, ecau u3
Kaotcdoti decamuunoti yudpor UCTodH020 YUCAG Bbivecmd eduHuyy?

CoberBeHHo, Jijist pelennst 3aJiad HyKHO HOHATD, 9TO OTBET eCTh PA3HOCTH UCXOJHOIO
quciaa 1 111, u HeT HyXK/Ibl HPOU3BOJAUTL pPA3JjIOyKEeHHe UHC/Ia Ha HUMPbl U JIpyrie
CJIOYKHBIC OTIEPAIAN C JIAHHBIM TUCJIOM.

WNnen tecros:

1-10. Ciyuaiinbie TeCTbI.

11.2. «Beirogaoe dpuHaHcoBoe BJIoxKeHme». Podumeau Ilemu Toponwvorckun pe-
WU OMEPLML bankosckutl exaad Ha P onet. Bubpannord umu banx npediazaem
HECKOALKO 6UD06 6KAGD08, KaHCObT U3 KOMOPHIL ONUCHIBAEMCA NEPUOJOM KANUMA-
AUBAYUY (8 OHAT) U npoyenmHol cmaskol, 006a6AAEMOT K Cymme 6KA0a 6 KOHUE
Ka2#c0020 NOAH020 CPOKA KANUMAIU3aUUL. Eeau 6xaa0 chumaemca 00 0KoHwanuA ove-
PedH020 CPOKA KANUMAAUIAUUL, MO 36 HENOAHBILT NEPUOD NPOUEHNDL HE HAYUCAAIOM -
ca. Homozume Ileme nanucamyv npo2pammy, KOMopas bACHUM, KOMopouil U3 6udos
6K40008 Hauboree 8vl200eH.

B mesom, pemrenue naHHON 3a/1a9i BKJIIOUAET ABE IIPONELYPHI: HOACIET CYMMAPHOTO
U3MEHEHUS HavaJIbHBbIX HAKOILJIEHUI IPHU 3a/JaHHOM ILJIaHe U ITOUCK ILJIaHa, JIAoIero
MaKCHMaJIbHOE TIpUpAallieHrne HaKomIennit. Bropas 9acTh ecTh CTaH APTHLIN AJIrOPUTM
[IOMCKA MAKCHMYMa.

[IepBast nporeypa ToxKe He SIBJSETCS CJOXKHOCTH. [IyeTh r; — KOJUYIECTBO I0JI-
HBIX [IEPHUOJIOB KallnTaJn3alue -ro Bkaajga: r; P div d;. 3a onuH mepnoj BKIaJ yBe-
quantest B (1 4 s;/100) pas: Ha KaxKIyloo eIUHHILY JeHer OyJeT HAIUC/IeH MPOIEHT
5i/100. Crasio 6bITh, CyMMApHO 3a 7; TIEPHOJIOB KAINTAIN3AINE BKJIAJ, YBEJINIUTC B
(14 s;/100)" pas. MakcumMyM 9THX BEJMYMH 1T BCEM § HAJIO HANTH M BBLIATDH HOMED
1, JOCTABJIAIONINI 3TOT MAKCUMYM.

[Ipu orcyrcrBun B OHOJIMOTEKE sI3BIKA CIIEIHAIbHON (PYHKIMN BO3BEIEHUsI Belle-
CTBEHHOI'O 4HCJIa B CTENeHb MOYKHO HCIIOJIb30BATH IIKOJIBHYIO dopmyny a’ = e
(In — HarypasibHBIil Jorapudm, sorapudm 0 OCHOBAHIIO Yncia €), a GYHKINT IKC-
[OHEHTH! eXp (BO3BEJICHNS YHC/IA € B 3aJ[AHHYI0 BEIICCTBEHHYIO CTEIeHb) i log Jiora-
pudma HATYPAIBLHOIO €CTh BO BCeX si3blkaxX. Hy wim npuHuMas BO BHUMAHKE, YTO 7 —
BEJIMUNHA 1eJ1asl, MOYKHO BO3BEJIECHHE B CTEIEHDb 3aMEHUTD TOBTOPHBIM ITPOM3BEICHIEM.

W aen tecros:
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1. MunuMaJibHblii TecT: n = 1.
2. MakcuMasbHBII TECT: BCE BEJINYMHDBI NMCIOT MAKCUMAJIbHDLIC 3HAYCHUSL.
3-10. Cnyuait

11.3. «B mepenry cranoBuco!». Kaacc Ilemu Toponwoickuna cmpoumes no pocmy
(no yoweanuto pocma) 6 wepenzy na ypok duskyavmypo.. Hexomopvie uz yuenuros
UMEIOM, 0OUHAKOBVLTL POCTN, MAK YIMO UL 63AUMHDLE NEPECTNANOSKU He UMEHAM NPa-
BUNBHOCTA WePEH2U, HO cOeAaom. wepeney 1osot. Hyocno nocuumams Kosuvecmeo
DABAUMHOIT UePeH2, 8 Komopvle Modicem svicmpoumsvces Ilemun xaacc. Tax xax amo
YUCAO MOJICEM OBIMb CAUWKOM OoAbWUM, MO nocuumatime e2o no modyaro 50000
(mo ecmv nocuumaime ocmamor om deaerus amozo wucaa wa 50 000 ).

CpejiHsist CJI0KHOCTD JAHHOMN 3aj1atdu 00yCJI0BIeHa HEOOXO[UMOCTBIO TPUMEHEHHST 3HA-
HUl 13 KOMOMHATOPUKH U COOOpayKeHUil OTHOCUTEIbHO pabOThI ¢ YHCJIAMA IO 3a/aH-
HOMY MO/TYJTIO.

W3BecTHO, 9T0 0011€€ KOJUIECTBO IIEPECTAHOBOK U3 P PA3IMYHBIX IPEJMETOB PABHO
pl=1-2-3....-p— dakropuajy ducia p. Ira BeJUINHA 0UeHb OBICTPO PACTET ¢
yBesimdeHueM p; hakropuast dncsa 12 Bxogut B Tuil int, a 13 — yxe ner. Vimenno srum
00YCJIOBJICH TO, UTO B 3aJlate TpeOyeTcst BBIYUCIUTE He 0011ee KOJNIeCTBO PA3JINTHBIX
IIIEPEHT, a OCTATOK OT Jejienns sroro uucia va 50 000.

Ecin y Hac ecThb JBe TPYIIILI U3 Py U Pg OOBEKTOB, TO ¢ KazKJI0H 13 p1! mepecTaHoBOK
[epPBOI TPYIIILI MOXKHO COCJMHUTE P! TIEPECTAHOBOK BTOPOIA, 4TO B 0011eM j1aéT p1!l-po!
pasJIngHbIX IHeperr. Boobire, oblnee KOJIMIECTBO IEPECTAHOBOK B 7, TPYIIAX PABHO
npousseneruo pi! - po! - p3l-.. .- p,!. To ecTb B 3aa4e TPeOyeTCsl BBIYUCIUTD OCTATOK
oT JeseHnd Takoil Beanauabl Ha 50 000.

Hecio:xkHO 000CHOBBIBaeMBIil (DakKT M3 Teopun Yuces1, obJerdatolnuii 9Ty 3aj1ady,
saKJouaercs B ToM, uto (a-b) mod ¢ = ((a mod ¢)-(b mod ¢)) mod ¢. To ectb, 4To6b
HAWTU OCTATOK OT MPOU3BE/IEHIs, MOXKHO HANWTU OCTATOK OT IPOU3BEIEHUS OCTATKOB.
Taxum obpazom,

plmod c= | ... <((1modc)-(2modc)) mod ¢ |- 3 mod ¢ )modc... mod c.

To ecrb npu nojicuére hakTOpHAIa BMECTO YMHOYKEHUST HA OYEPEIHON COMHOXKUTE b
y7Ke HaKOIUIEHHOTO mpom3BejieHnst (1o Moy o 50 000) yMHOXKaeM Ha OCTATOK OT Jie-
Jtenug 3roro comuoxkuTess na 50000 u uieM ocTaToK OT JieleHns Oy YeHHOTO 11POo-

U3BEJICHUSI:
res := 1;
for i := 1 to n do

res := ( res * (i mod 50000) ) mod 50000;
DTa ujest UCIOIL3YeTC 1 IPU BBIYUCIEHNE (DAKTOPUAJIOB U MPHU BBIYUCJICHUN TPO3-
Bejlenus (haKTOPHATIOB.
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HekoTopasi TOHKOCTB 3aKJI0UAETCsT B TOM, 9TO (DAKTOPHAJBI (BepHee, UX OCTATKH )
HaJI0 MPOCUNTATDL 3apanee, TaK KaK He3aBUCHMOC BLIUNCICHNE (DAKTOPUAJIA, IJIsT KarK-
JIOTO U3 YUCEJI, B [IEJI0M, MOYKET 3aHATH CJUIIKOM 00JibInoe BpeMsi. [losromy perenue
JIAHHOMN 38891 BBINISIUT CJASIYIONNM 00pa30M:
const

MaxP = 1000000;

K = 50000; var

f: array[l..MaxP] of integer;
res, p, n, i: integer;

begin
(* cumTaeM darTOpHATH *)
f[1] = 1;

for i := 2 to MaxP do f[i] := (f[i-1] * (i mod K)) mod K;

(* cuuThHBaeM YMCIA ¥ CYNTAEM pPEe3YIbTAT *)
res := 1;
read(n);
for i := 1 to n do begin
read(p);
res := (res * f[p]) mod K;
end;
writeln(res);
end.

WNpen tecrtos:

1. Munumasibabril Tect: n =1, p; = 1.

2. Munnmasbubiit Tec: n =1, py =5

3. Munnmasbubiit Tect: n = 1, p; = 50.

4. n =10, Bce p; = 1.

5. n = 10, Bce p; pa3amIHbIe, MEHBITHE 12.

6. n = 10, Bce p; pa3jmuHbIe, B TOM 4ncjie u 66biine 12.
7. n =100, Bce p; = 1.

8. n = 100, Bce p; pasinunble, MeHbIne 12.

9. n = 100, Bce p; pa3audHbIe, B TOM Yucje u 0sbIiue 12.
10. Maxcnmanbubiii Tect: n = 107, Bee p; = 1.
11. MakcnMastbHBIH TecT: n = 10°, Bee p; pas3anvHble, MeHbIME 12.

12. Maxcnmababiii TecT: n = 10°, Bee p; pasimdHbe, B TOM YucIe 1 66abimme 12.
13-20. Ciyuaiinble TECTHI.

11.4. «IToay4auts manuagpoms. [lemsa Toponvoickun usyuaem na ypoxax un@op-
Mmamuku pabomy co cmporamu. On yorce U3Yyuus Nepeyro us onepayutl — odpauwseHue
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nodcmpoKru, Mo ecmbv USMEHEHUE NOPAJKG CUMB0A06 68 nodcmpoke, 3adannoti uHdek-
COM CB0E20 MEPB020 CUMBOAG U dAuNoT, Ha obpamuvi. Eeo 3aunmepecosano, moscHo
AU NPU NOMOUU MOABKO IMOT ONEPAUUL NPECPAMUMD 3G0AHHYIO HENYCMYIO CMPOKY 6
NAAURIPOM, O ECTND 6 CIMPOKY, 00UHAKOE0 YUMAOULYIOCA ¢ HAUAAG U ¢ KOHua. TTomo-
2ume emy, Hanucas NPoepammy, Komopas Oif 3a0aHHoT cmpoky 6ydem omeewams Ha
amom eonpoc. B cayuae 803MOACHOCTIU NOAYUEHUA NAAUHIPOME NPOZPAMMA QONHCHE
6610a8aMB NOCAEIOBAMEALPHOCTNG ONEPALUTL, NPUBOOAUWYIO K NOAYHEHUIO NANUHOPOMA,
MAKCUMANDHO BOZMONCHO20 6 AeKcuKozpaduieckom nopadke. Koauvwecmeo komand He
00A9ICHO NPEBOCTOIUMD dAuNbL cmpPoky. Fcau npespaujerue He803MONCHO, NPOPAM-
M QOAHCHA BHIOAM D HAUMEHDULEE KOAUNECTNEO CUMBOA0E, KOMOPIE HAD0 YIaAUMY U3
UCTOOHOT, cmPoKu, ¥MOoBYL MAKOE NPESPAULEHUE CIMAAD BOZMOHCHIM.

[To MHEHUIO IPOrpPaMMHOIO KOMUTETa, JaHHas 3ajada He OYeHb CJIOXKHA HJEHO, HO
Tpebyer akKKypaTHOIO TEXHIMYECKOr0 MCIIOJIHEHMsI, TaK YTO, B IIEJIOM, CJIOKHOCTH TOi
31891 BBIIIE CPEJIHErO.

Ilist paboratorux Ha [lackajie HEKOTOPYIO CJI02KHOCTH MOYKET BBI3BATH BBOJI CTOJIh
JUIMHHOI CTPOKH: CTAHJAPTHLI THII string XpaHuT JMIbL CTPOKN JUIMHOI He GoJiee
255 cHMBOJIOB, & UTEHUEe TAKOH CTPOKU B MEpPeMEeHHYIO Thia AnsiString IeankoM He
nojiiepKuBaercst oneparopamu read/readln. OjHAKO IPU HAJUYUK JJIMHBL paboveit
CTPOKH CPEJ} BXOIHBIX JIAHHBIX IO3BOJISIET CUNTHIBATH €€ IIOCUMBOJIBHO M XPAHUTh B
maccuBe array[1..MaxLen] of char, rjge MaxLen — MakcuMaJsibHasl JIJTHHA CTPOKH,
komncramTa 107,

Hanbreiimas 06paboTKa CTPOKH O0YCIABINBACTCS CJICIYIONUM KJIACCHIECKIM Ha-
GJIIOJIEHIEM: CTPOKY MOKHO MPEBPATHTH B IMAJMHJIPOM, €CJIH KOJUIECTBO CUMBOJIOB,
BCTPEYAIOIINXCA B 9TO CTpOKe HeuéTHoe uuciio pas, pasHo 0 wam 1. CoorBeTcTBEHHO,
I10CJIe TOTO, KAK CTPOKA CYUTAHA B AMSITh (HJIM B [POIECCe CUUTHIBAHMST, €CJIH CIUThI-
BaHUe UIET TOCHMBOJIBHO) TOJICUUTHIBAEM KOJMIECTBO CHMBOJIOB KasKJI0r0 THIa (0T A
710 Z). Eciin «HeuéTHBIX» BUJIOB CHMBOJIOB 00JIbIIE 1, TO CTPOKY HEIOCDE/ICTBEHHO TIpe-
BPATHUTH B MAJUHIPOM HEJIb3sl, & YTOOBI 9TO MOXKHO OBLIO C/Ie/IaTh, HYKHO YIAJIUTH 13
CTPOKHU O OJIHOMY CUMBOJIY KaXKJOT0 «HEIETHOIO» BUJA KPOME OJ[HOTO.

Ecmn ke «HeuéTHbIX» BUJI0B cuMBoJioB O min 1, TO HaYMHAEM IpeBpallaTh CTPO-
Ky B HaJHHIPOM, MAKCUMaJIbHBI B JIeKCHKOrpadguieckoM mopsiake. Jist aroro niiem
CHUMBOJI MAKCHMAJIbHBIH U3 TEX, UTO eIlé He CTOSAT Ha CBOMX MecTax (J|isl 9TOr0 HyzKHO
[IOMHUTB, CKOJIbKO CUMBOJIOB Y2Ke MOCTABJIEHO) W BXOJSIIAX B HEOOPAOOTAHHYO 4acTh
CTPOKH XOTs OBbI JIBa pasa, n oOpalaeM COOTBETCTBYIOIIYIO MOJCTPOKY Tak, 9TOOBI OH
BCTAJI HA MECTO, CJIeJIyrotee 3a yKe ¢(hOpMUPOBAHHON HAYATBLHON YACTHIO CTPOKH. 3a-
TeM HIIEM IIOJACTPOKY TaKyo, YTOObI TAKOM »Ke CUMBOJI BCTAJI Ha MECTO IIepej XBOCTO-
BOii cchopMupOBaHHOI YacThio crpoku. Kazkioe obpalieHue HOACTPOKH BbIIOIHAETCS
OYKBaJIbHO: TIEPECTABJISIOTCSI COOTBETCTBYIOIINE SJIEMEHThI MacCHBOB. 110 xomy jesna,
3alOMUHAEM IIpojieiaHHble onepanun. [loce KoHIa 06pabOTKU, BBIIAEM B PE3YJIBTAT
UX KOJTMYECTBO W ONUCAHUSI. 3aMETHM, UTO €CJIN Y HAC €CTh CUMBOJI, BXOJISIINI HEIET-
HOE YHC/IO pa3, TO ero HellapHOe BXOXKIEHME aBTOMATUYECKU OKAXKeTCd B CepejiHe
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CTPOKHU B pe3ysbrare Takoii 06paboTKu.

Bpewms paboTsr anaropurma O(n2)7 rjie n — JyinHa BxoJHoit crpoku. eitcrsuresb-
HO, HAM HY?KHO PacCTaBUTL 7 CUMBOJIOB H& CBOM MECTA, JIjIsl Yero HaJI0 MEPECTABJIATH
MeCTaMU CHUMBOJIbI TOJICTPOKHU, JJINHA KOTOPOIl B XYJIIIeM cjydae ecTb JJIMHa Beeit
CTPOKU. 3aJIaHHbIE OIPAHUYCHUS JAI0T BO3MOXKHOCTE CJEJIATH OIMICAHHYIO 00pabOTKY
B paMKax OIpaHHYeHUil 110 BpeMeHN.

[MockoJibKy B ciytuae BOZMOYKHOCTHU IIPEBPAIEHIsT CTPOKU B HAJIMHIPOM TpebyeMast
LOCJIEI0BATE/ILHOCTD Ollepaliuii, BooOIe roBops, HeeJUHCTBeHHA (HALPUMED, B Hep-
BOM I3 MPUMEPOB K 33J1a7€ MOKHO MOMEHATH MECTAMHU MEPBYIO U BTOPYIO OTIEPAIN),
TO IIPOBEPKA 3a/[a1N BEJETCs IIPU ITOMOIIN aHAJIN3ATOPA, KOTOPBI MIPOJIEIbIBAET CJie-
nyrorue jiefictBust. CUUTHIBACTCS CTPOKA U3 BXOJHBIX JIAHHBIX, OTBET YKIOPU 1 OTBET
yuacTHuka. IIposepsiercsi coBrnajienune Tuna orseros (YES/NO). Eciu onu He cobna-
JIAIOT, OTBET yYaCTHUKA [PU3HACTCS HEBEPHBIM. B cilydae coBlajieHusl OTBETOB THIIA
NO cpaBHUBAIOTCS KOJMYECTBA CHMBOJIOB, TPEOYeMbIX K yJIAJeHUIO U3 CTPoKu. B ciry-
yae coBllajleHns oTBeToB Tulia YES npBepseTcs, 4To KOJIMYECTBO ollepaliiil, BbIJaHHbIX
YYIACTHUKOM, HE CJIHUIIKOM OOJIBINIOE. 3aTeM MPOBOJISITCS Ol€PAIUU, BbIJAHHBIE YIACT-
HUKOM, 1 Ha KON CTPOKHU — OIEPAIH, IPEJJIO2KEHHbIE YKIOpH. Pe3y/IbTaThl cpaBHU-
BafoTcd. B cirydae HecoBIaIeHUs Pe3yIbTATOB CUNTAETCHA, YTO YYACTHUK HE MOJTY I
HAJIHAPOM, MaKCHMAJIbHBIN B JIEKCUKOIPADUIECKOM TIOPSIJIKE, U €10 OTBET OTBepraeT-
cdl.

W pen tecrtos:

. Crpoka b 1.

. Crpoka JyIHbL 2, pa3Hble CUMBOJIBI.

. CTpoka JIUHBI 2, OJJMHAKOBBIE CHMBOJIBI.

. Crpoka JJIHBL 3, TPU BUJIA CUMBOJIOB.

. Crpoka JiuHbL 3, J[Ba BHJIa CHMBOJIOB, CTPOKA €INE He MAJIIHIIPOM.
. Crpoka JiuHbL 3, JIBa BHJIA CUMBOJIOB, CTPOKA Y3Ke TAJUHIPOM.

. Crpoka Jymunbt 4, JiBa BHJIA CUMBOJIOB, CTPOKA €IME He MaJIHHIPOM.
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. Crpoka jymnb 4, 1Ba BHUJIa CHMBOJIOB, CTPOKA, Y7Ke MAJUHIPOM, HO HE MAKCHU-
MaJIbHBI.
9. Crpoka jjmHbI 4, JiBa BHJA CUMBOJIOB, CTPOKa yKe MAaKCHUMAaJIbHBIN MaJiH-
JIPOM.
10. Crpoka juHbI 4, TPU BHJIA CUMBOJIOB.
11. Crpoka jytuHbI 4, 9eThipe BUa CHMBOJIOB.
12. Crpoka jytuabt 100, MHOTO BHJIOB CUMBOJIOB, KaXKJIOTO — YETHOE YUCJI0, CTPOKA
ellle He MaJIMHJIPOM.
13. Crpoka jyabt 100, MHOTO BHJIOB CUMBOJIOB, KaKJIOT0 — YETHOE YUCJI0, CTPOKA
y2Ke MAJMHIPOM, HO He MAKCHUMAJIbHBIN.
14. Crpoka mmnsl 100, MHOIO BHJIOB CUMBOJIOB, KazKJI0M0 — YETHOE YUCJI0, CTPOKA,
y2Ke MaKCUMaJIbHBIH MAJUHIPOM.
15. Crpoka jyiunbt 101, MHOTO BHJIOB CHMBOJIOB, KAXKJ0T0, KPOME OJIHOTO — YéT-
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HOE YHCJIO, CTPOKa, eITe He TMaJTIHIPOM.
16. Crpoxka mmumint 101, MHOTO BHZOB CHMBOJIOB, KarKI0T0, KPOME OHOrO — U&T-
HOE YUCJI0, CTPOKA YK€ IMAIMHIPOM, HO HE MAKCUMAJIHHBII.
17. Crpoka pyuabt 101, MHOTO BHJIOB CUMBOJIOB, KayKJ0T0, KPOME OJJHOTO — UET-
HOE YUCJI0, CTPOKA YK€ MAKCUMAJIbHBII TaJIIHIPOM.
18. Crpoka jymabl 100, MHOTO BHJIOB CUMBOJIOB, MHOT'O «HEYETHBIX» BUJIOB CHM-
BOJIOB.
19-25. To ke, uto B Tecrax 12-18, Tonbko aruHa crpokn 1000/1001.
26-32. To e, uTo B TecTax 12-18, TOIBLKO JINHA CTPOKM MakcuMasbias 10 /99999.
33-36. Cuyuaiinbie TecTbl, jyinHa crpokn 30-50.
37-40. Cayuaiinbie Tectsl, piuna crpokn 100-200.
41-45. Cnyuaitabie Tectsl, miuHa crpokn 1000-5000.
46-50. Curyuaituble Tectsl, juinaa crpokn 90000-100000.

11.5. «JIarymka-mmockakyiukas. B cady y Ilemu Toponvotckuna MH020 Ad2ywer.
Bom u cetivac aseywra ckavem no npamoti cadosoti doposicke, bimowernnoti n x6ad-
PAMMHBLMU NAUMKAMU, YAOXHCCHNBMU 6 PAJ. Bravase ona cudum na nepsoti naumsxe,
u, Konewno, eti xowemces npockakams 6cro dopooicky. Kaocdud pas aneywka npvieaem
8 MANPABACHUU HYMHCHO20 el Konua dopooicku. Ilepevidi npwoicor ona mooicem cde-
AQMB MAKCUMYM Ha M naumok (¢ 1-4 na (m+1)-10), a dauna xasrcdozo caedyrowezo
npowicka l; ne moorcem npesocxodums sesununv |Kiz |, 2de || — okpyesenue enus,
ali1 — seaununa npedvdyuiezo npviicka. Ilema 3a0ymManca: 3a KaKoe MUNUMAND-
HOE KOAUMECINGO NPBINCKOE AALYUWKA MOACEM, GHICKOUUMb 3G Npedeavt nociednets n-i
naumku? Hanuwume npozpammy, K0mopas Hazooum amo “ucio.

Jannas 3aja49a, 10 MHEHUIO IPOIPAMMHOTO KOMUTETa, SIBJISIETCSI CJIOXKHOMN, TaK Kak
IIpUBJIEKAeT He BIIOJHE TPUBHMAJIBHBII BapHaHT NPHUHININA JUHAMIYECKOIO IIPOIrpaM-
MupoBaHus. Kpome Toro, jjis HMOJIyUeHNs TTIOJTHOTO PeIleHrsl TPeOyeTcsi BeCbMa aKKy-
paTHas TexXHuUecKas peajusalus JaHHOrO MPUHIIUIIA.

st Havyas1a 3aMETUM, YTO JISITYIIKE HeJIb3sl IpbIraTh OoJiblle, YeM Ha L = L\/EJ
IUTATOK, KPOMe KaK B TIOCJIEeIHEM MPbIzKKe. B MPOTUBHOM ciryvae CJIe/IyIOmnii MPbIZKOK
MOKHO OyJIeT cjiesiaTh He OoJjiee, 4eM Ha HOJThb IJINTOK, TO €CTh JIATYIIKA MOC/Ie CJINITKOM
JUINHHOTO TIPBRKKA JajIbIlle IPbIraTh HE CMOXKET. MaKCHuMajbHO JIOMyCTHMAs JTIHHA,
Pas3peréHHOro IpblKKa (Ipu HanbosibiieM 3HadeHnn k) ects |v/1000| = 31 mwmutkn.

OcHOBHOI CTPYKTYPOI JAHHBIX OY/IET JBYMEPHbI MaccuB plates me/bix ducen. B
staefike ¢ uHjekcoM [1, j]1 Oy/er XpaHUuThCst KOJTMIECTBO [PBIZKKOB, 38 KOTOPBIE MOYKHO
JI06paThes 10 i-if ITMTKU ¢ BEJUUNHON MOCJIeIHEro IPbIKKA, j; HHJIEKC 1 MeHsieTcsT B
Jmarnasone ot 1 j10 n, uHjeKe j — B puanasone or 1 o L. B sa3bikax 6e3 BO3MOXKHOCTH
JUHAMIYIECKOTO CO3JIaHUs MACCUBOB CJEJyeT OTBECTH MAacCCUB C 3allacoM C Jnalas3o-
HOM 1..10000 o mepBOoMy uHJEKCY u auamna3oHom 1..31 mo sropomy. Ecan sueiiku
MACCHBa CJIeaTh TUIA int, TO HOTPEOHBIN 00BHEM MaMATH OYIeT HECKOJILKUM OOJIbIIe
Merabaiita. CooTBETCTBEHHO, pasMep 3TOI0 MacChBa OYIET OIpPENesIATh 1 HAuXyjlllee
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Bpemsi paGoter porpammbl — O(n - VE - VE) = O(nk): n — juanason nuxia o6-
paboTki mnToK, VA — JManason muk/a npu o6paboTke odepeaHol mimTku, VA —
HanboJIbINil inanason npbikka. OT apaMerpa m CJI0KHOCTD aJITOPUTMa He 3aBUCUT.

Kpone Toro, xpaaum mnepeMenuyio res, KOTopasi XpaHUT TEKYIIUIT MIHIMYM TTPBIZK-
KOB, BBIBOJIAIIUX JIATYIIKY C JOPOKKH.

B nauajie mporpaMMbl res paBHa +00, TO €CTh BeJHYHHE, 3aBeJI0MO DOJIbINEl, YeM
noTpebHOe KOJIMYeCTBO NPBIKKOB. HalpumMep, B KauecTBe 3TOH BeJIMYMHBI MOYKHO BbI-
opath 105, B maccuse plates Bce sMeiiKH ¢ MHJIEKCOM i > 2 TakyKe 3allOJIHsIOTCS
BEeCKOHETHOCTHIO (ITH JIAHHBIE eIl He MPOCIUTAHBI), a A9eHKN ¢ HHJeKcoM i = 1, 3a-
MOJTHSTIOTCS HYJIAME — JISATYIITKA, 7K€ CTOUT Ha, TIEPBOii IIJINTKE, OHA Ty/a «100epeTcs»
3a () IPBIKKOB.

BuauaJsie HaJi0 mposeputh ycsosue m + 1 > n. Ecjm 910 Tak, TO JATYIIKA 38 OJMH
IPBIKOK MOYKET COCKOUUTD € JIOPOKKU. B 9TOM cirydae IporpaMmy Cjeyer 3aBepIinThb
¢ pe3yabTaTom 1.

B nporusnom ciryudae 3amyckaeM obpaboTKy MmaccuBa plates. Chavasia OTji€/IbHO
obpabaTrbiBaeTCs MEePBLIil MIPBIZKOK; 0CODEHHOCTH €ro 00pPabOTKN B TOM, UTO y HEro HeT
IPEBIIYIIEro PBIKKA U €0 JATLHOCTD OPAHUIEeHa MUHIMYMOM Besimaud m 1 L (1o
eCTb TeM, UTO MOXKHO CJIEJIaTh, M TeM, UTO Pa3yMHO ¢jetarsb). COOTBETCTBEHHO, JJIs
Beex s or 1 g0 min{m, L} npucsausaem plates[s+1,s] := 1.

Sarem obpabaTbiBaeM IOC/IEIYIONNE MPBIKKU. [lepecyér njaér mo mHjekcaM i oT
2 JI0 n, a JUId KaxKJIoro 3HaueHusi upjexkca i mo unjexcy j or 1 jo L. Ecim 3na-
vyenne plates[i,j] Mmenblie 6eCKOHEUHOCTH, TO €CTh €CJAM HA i-10 IJIUTKY JIATYIIKA
MOZKET JIOTIPBITATD € MOCIEIHIM IPLIKKOM BETHIHHDL j, TO CMOTPHM, Ky/Ia OHA MOKET
IPBITHY T jasibiie. s Beex 3Havenuit cuérunka s or 1 10 [£/52] (To ectb st Beex
BO3MOKHbIX BEJIMUUH HOBOIO TPbIZKKA) MpOBepsieM, ecjim i + s > n (To ecTb eciu
JISITYIIKA CIPBITUBAET € JIOPOZKKI), TO TIePeCUUThIBAEM Tes:

res = min{res, plates[i,j] + 1}.

Ecim xe 1 + s < n, 10 nepecuntoiBaeM HHGOPMAIUIO O IUIUTKE, Ky/a JTOCKOYUT
JISITYTITKA:

plates[i+s,s] = min{plates[i+s,s],plates[i,j] + 1}.
[Tocsie oKoHUYaHUsT PABGOTHI HTOTO JIBOMHOIO IHKJ/IA lIlepeMeHHas res Oyjer cojep-
KATh OTBET.

IIpumeuanue: BozmoxkHo, 3aja4da peraercs KaKuM-u00 «KaJHbIM» AJrOPUTMOM,
OJIHAKO OH He BIIOJIHE OUeBU/IEH, U 10JIXO/], OCHOBAHHBIII Ha HPUHIUIIE JUHAMUYECKOI'O
[IPOrpaMMUPOBaHUSI, JJOCTATOUHO Pa3yMeH.

WNpaen tecros:

1. Munumasbhbii Tect: n =1, m=1, k= 1.
2. Munnmasbubiit tect: n =10, m =1, k = 1.
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Munnmasbablil Tect: n = 10, m = 10, k = 1.
Munnmasbhbii Tect: n = 10, m =n/2 =5k = 1.
Munumasbhbiit rect: n =10, m =10—-1=9, k = 1.
Munumasbubiit Tect: n = 10, m = 1, k = 10.

. To xe, yTo B TecTax 2-6, Toapko BMecto 10 — 100.

. To e, uro B Tecrax 2-6, Toabko Bmecto 10 — 10° (1000 st k).
. Makcnmasbhblit Tect: n = 10°, m = 10°, k = 1000.

. Makcnmaspneii Tect: n = 10°, m = 10° — 1 = 99999, k = 1000.
19-22.
23-26.
27-30.
31-42.
43-50.

Cutyuaitibie Tectol, m + 1 > n, 10 < n < 100.
Cutyuaitabie Tectol, m + 1 <mn, m > L, 10 < n < 100.
Cutyuaitabie Tectol, m + 1 < n, m < L, 10 < n < 100.
Takmne ke caydaiiabie TecTsl, 1000 < n < 10000.
Takue ke ciayuaitabie Tectsr, 90000 < n < 100000.
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