BCEPOCCHIICKAS OJIMMITUAIA IITKOJIbHUKOB 1O NHOOPMATUKE
PENIEHUS 3AJIAY MYHUIIUIIAJTBHOTO DTAIIA, 9-11 k1., 5 TEKABPA 2016 T.

(ITourn dosbrop, pemenne 3agaun — Kundep M.H.)

Hauasnpuoe 3uauenue CYMMEI § cuUuTaeM paBHBIM 0.B OUKJIEe IIpOCMaTpuBaeM 3HaAYEHMUA BCeX YHCeI,
0003HAYAIOIINX BO3PACT YUACTHHUKOB I'pyIibl. Ecim Bodpact menbIire 11, To 3HAUeHHE CYMMEBI S He
U3MEHSIeTCS, ¥ MBI ITIePEX0UM K ITPOCMOTPY CJIEIYIOIero yucsia. Keiu Bo3pacT MeubIie 19, 3HadeHre
cyMMEI S yBestmunBaeM Ha 50 (py0.), B mpoTuBHOM ciiyuae yBesuunBaeMm s Ha 100 (pyo0.).

for i:=1 tondo begin

read(qd);

if d<11 then continue

if d <19 then Inc(s, 50) else Inc(s, 50);
end;
write(s);

(ABTOp 3amaun u pemrennit — Kurnodep M.H.)

IIEPBOE PEIMIEHUE. Bocrmosib3yemest sxaaHbBIM aropurMom. M3 maHHoro 4meiia x BeldTeM HAu b0 bl
BO3MOSKHBIN (pakTOpHUAJI 1! M K II0JIyYeHHOM PAa3HOCTH IIPUMEHUM Te ke paccy:kaeHus. Jpyruvu
CJIOBAMU, U3 IIOJIYYEHHOM PA3HOCTH CHOBA BHIUTEM HAMOOJILIINHA (DAKTOPHAJI, M TAK JaJIee.
KonnuecTso BeruuTaembIx paxropualioB u 0ymeT MCKOMBIM OTBETOM B 3amadve. Peasuaaiius aToro
aJIropuTMa HecJIokHad. KoppeKTHOCTD #aIHOTr0 aJIrOPUTMA CJIENYeT M3 HEPaBEeHCTBA

1.1+ 22!+ ...+ (n=1)-(n—- D! <n!.

JleicTBUTEILHO, €C/IN I 3aJaHHOI0 YKCJIa X BBITOJIHSIETCS HepaBeHeTBo n! < x < (n + 1)!, to
IIpeJiCTaBJIeHNEe X B BUE CYMMbI HAMMEHBIIIEr0 KOJIMYEeCTBA (DAKTOPUAJIOB 00SI3aTEILHO COMEPIKUT
cimaraemoe n!. B mpoTuBHOM ciiydyae, Kak cleyeT U3 IPUBEIEHHOI0 HEPABEHCTBA, CyMMa «OCTAJIBHBIX»
darxropuanos oymer meusire x. (Eciau paxropuasn k! Bxogur ¢ Koadduiimentom ¢, > k, To ciaaraemoe
cp-k!'=(k+ 1)+ (c, — k — 1)k! MOXKHO 3aMEeHNTH CYMMOM MEHBIIIETO YKCJIA CJIATaeMbIX.)

BTOPOE PEIIIEHUE 0CHOBAHO HA IIPUMEHEHUU (DAKMOPUAIbHOL CUCMmeMbl CulicieHus. B aToi cucreme
CUMCJICHHSI OCHOBAHMEM CJIYKHUT II0CJIeJ0BATEILHOCTE HAaTypaabHEIX unces: 1!, 2!, ..., k. B
axTOpHUANBLHON cHCTEMe HATyPAaJIbHOE UKCJIO0 X IIPECTaBIAeTCS eNUHCTBEHHBIM 00pa3oM B BUE

x=cy-1l+cy-2'+...+¢c, -n,rme0<c, <k

W3 sToro mpeicTaBiieHUs CIIEAYET, YTO HAUMEHbULee KOJTUIECTBO (DAKTOPUAJTIOB, IIPU CJIOKEHUHN
KOTOPHIX TIOJIyYaeTcs 3aJaHHOe X, PABHO CyMMe «ITU(P» C; B 3aIIUCH YUCJIA X B (PAKTOPHUAITIHHOMN
CHCTEME CUUCJIEHUS, TO eCTh PABHO

s=cptcegt+ ...+,

OcraJsioch HAyYUTHCS IEPEBOIUTE YUCIIO B PAKTOPUATBHYIO cucTeMy. OKa3bIBaeTcs, JJIsT 9TOrO He
00513aTeJIbHO BEIUUCIATH (DAKTOPHUAJIBI HATYPAJIBHBIX unces. JleficTBUTeTBHO, KasKI0e 13 yncest k!
JIeTUTCS Ha BCe HATYPaJIbHEIE YMCIA OT 1 110 k, T09TOMY cjaraeMblie BUIA ¢y, - k! messites Ha 2 ipu
sro0oM k > 2. 3HAUYUT, YUCIIO0 ¢; PABHO OCTATKY OT JIeieHus X Ha 2. Pasmenus Hales0 x HA 2, TO €CTh
oTbOpacheIBas ciaraemoe ¢ - 1!, mpumeHUM Te ke paccy:xaeHus k unuciy x div 2. Temeps umcio ¢; paBHO
ocTaTKy oT meseHus x div 2 Ha 3. DTOT mpoIiece IPoI0IKAEM JI0 TeX TOP, ITOKA YACTHOE OT JIeJIeHHUs Ha
ouepeIHOe YMCJI0 k He CTaHeT yske paBHBIM HyJi0. Humke mpuBesen pparmenT komaa Ha a3bike Delphi,
PeaTu3yIoIero aTOT aJITOPUTM.

$:=0; k=2

while (n>0) do begin
s:=s+x mod k;
x:=x div k;
inc(k);

end;

write(s);
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(ABTOp 3amauu u pemrenuit — Kurnoep M.H.)

B necaruunoit sammcy 110000 IaJHHIPOMA PABHOYIAJIEHHBIE OT KOHIIOB IIM(PEI coBIIamanT. M3 n
udp 3aTaHHOro Habopa MOMKHO OyIeT COCTABUTD MAJIMHIPOM TOJBKO B TOM CJIydae, KOroa KaskIas
mugpa ot 0 7o 9 BXOOUT B 9TOT HAOOP 4€MHOE KOJIMYECTBO pa3 (BO3MOKHO, HH Pa3y), UJIH 3Ke POGHO
00Ha 1dpa BXOOUT HEUETHOE UKCJIO Pa3, a BCe OCTAIbHBIE — YETHOE umciio. Hampumep, mocieqHeMy
ycaoBUIo yaoBJeTBopsaioT yrcsaa 1112002 u 2200550, 13 KOTOPHIX MOKHO COCTABUTH MAJTHHIPOMBI
2011102 u 2050502. B 3ammcu oTuX IAJIHUHAPOMOB IIQPA, BXOIAIIAS HeuémHoe IHUCII0 pas,
HAXOJUTCS POBHO mocepenuHe. VICKIIIoUeHne COCTABIIAIOT YKCJIa, KOTOPBIE COIEePIKAT YETHOE UKMCII0
HyJIe 1 pOBHO OJHY HeHyJeByIo 1udpy. K Hum oTHOCHTCA, B yacTHOCTH, yrcsio 10000, 13 KoToporo
COCTABUTH IIAJIUHIPOM HEBO3MOIKHO.

Temeps cocTaBuUM HauMmerbwull maanaapom. [logcunraemM KoJImdecTBO BXOKICHUN d[m] xammoin
mudpsr m or 0 10 9. HanmenbIyo HeHyJieByo udpy HOCTABUM Ha II€PBOE MECTO IaJIMHIPOMA.
CdopMupyeM mIepByIo «IoJaoBUHY» naauagapoMa. CHavaga BEIBOAUM HA MeYATh KAMKIYIO U3 IIUdp m B
tounoctu d[m] div 2 pas. «Cepenuua» HaMMEHBIIETO TAJTUHIPOMA 3ATI0JTHIETCI IUPPOH m, KoTopas
BXOJUT B 3aITHUCH UCXOJHOTO YKCJIA HeuémHoe Yucyio pas. « Bropas» mosioBrHA mTaanHIpoMa
MOJIyYaeTCsl CUMMETPUYHO «IepBoi. Peasuaarius aToro aaropurMa HeCJIOMKHAsI, HO TpedyeT yMeHus
paboTaTh ¢ OTHAEILHBIME IUPPaMUA-CAMBOJIAMA UcXogHoro Habopa. CiomuocTs anropurMa — O(n)
orepariui.

(IToutu dostbriTOp, pemenns 3agaun — Kurnoep M.H.)

O6osuaumm uepes sum(t) CyMMy PaCCTOSHHUM OT TOUYKHU ¢ IO BCEX TOUEK MHOTOYTOJIbHHUKA, a Yepes
F(X, Y) — dyurmuo nByx Touek X 1 Y, KOTOpPas C IOMOIILI0 TePHAPHOr0 OUCKA Ha ompeske XY
HAXOUT HanboJIbIllee 3HAYEHNE CyMMBI PACCTOAHUM Sum(t).

PEIIEHME 1TOA3AZIAYM 1. Ilycte X — mcrkomas Touka B Tpeyroibuuke ABC. Pacemorpum onuy 13
CTOPOH TPeyroJibHuKA, Hanpumep, AB. Haunnuas ot Toukn A, OymeM IBUTaThC 110 HAIIPABJICHHIO K
Toure B BmoJib orpesrxa AB. s kasmoi mpomeskyTouHoi Touku X orpeska AB O0yneM BBIUHCIIATD
suauenue pyariun F(X,C) = max sum(t) ua orpeske XC. [IpomesxkyTounsie Touku X Toske Oymem
BLIOMPATH € ITIOMOIIIBI0 TEPHAPHOTO MOKCKA 110 0Tpes3ky AB. Cpenu HalileHHBIX 3HAUEHWH PYHKIUN
F(X,C), xo"euno, OyzmeM 3allOMHHATH TOJIBKO HaubosbIiree. Takum obpasoM, haxTudecku OymaeT
HaMgeHo Haubobiee sHauenne sum(t) B tpeyronsarke ABC u Ha ero rpauwuiie. CoHOCTD
anropurMa — O(k - it2), roe k — KOJIMYECTBO 3aIIPOCOB (UMCJIO PAMOHOB), it — KOJMYECTBO UTEPALIUI
JIJIs BEIYMCJIEHUS HanboJbinero agadeHus pyuxuun F(X,Y) BIosap BEIOpAHHOIO 0TPe3KA.

PEIEHUE IIOJBAIIAYY 2. Uneto perteHus mog3agadn 1 MOKHO IPUMEHUTDH B 6oJtee obIIein curyaluu,
KOT/Ia KOJIMYECTBO BEPIINH MHOIOYroIbHUKA He mpesbimaer 20. Beibepem Bepurunay A,
MHOTOYTOJIBHUKA M JJIS KaskI0ro Tpeyroabuuka A1A;A; + 1(2 <1 < n — 1) HaligeMm HanboJIbIIee
s3Havenune pyurun sum(t) (cm. mogzagauy 1). Ciaosuocts anropurma — O(k - n2 - it2),rme n —
KOJIMYECTBO BEPIINH MHOT'OYIOJbHUKA.

PEIMEHUE IOJA3ATAYN 3. ITommpobyem mckaTh HauboJIbIllee 3HAUeHNEe PYHKIMH Sum(t) TOJIBLKO BIOJIb
FPAHUITEI MHOTOYTOJIbHUKA. JpyruMu cnoBaMu, Ha KasKI0M cTopoHe MHOTOyrobHuKA A;A; +1(1 <i< n,
A, 1= A)) magém makcumym QyHKIuA sum(l), a 3aTeM cpeau HUX BEIOepeM camoe HauboJIbIee
agauenue. Cnoxkuocts anropurma — O(k - n? - if).

PENIEHNE TTOJIBAJTAYN 4. Haubosbiiee suavenmne pyHrnuy sum(t) JOCTUTAETCS B OHOM M3 BEPIIUH
MHOTOYTOJbHUKA. J[oKazaTebecTBO 3TOT0 haKTa MOYKHO IIPOBECTH C IIOMOIIBI0 HECJIOMHBIX
TeOMETPUYECKUX PACCYKICHMUI, M MBI €ro 31eCh oIyckaeM. Takum o6pas3om, JJIs TIOJTHOTO PeIleHus
3aJ1a4YM JIOCTATOUHO IepedpaTh BCe BEPIITUHBI MHOTOYIOJIFHUKA U JJIST KAXKI0M M3 HUX BHIYHCIIUTD
3uavenue QyHKIIH sum(t), a moToM BEIOpaTh cpeau Hux Hanbosbiinee. CI0KHOCTD aJITOPUTMA —

O(k - n?).

(JIeremma cocrasirena crymearamu KOV, asrop samaun u pemennit — Kurnoep M.H.)

PEIMEHUE ITOA3AZIAYM 1. Jia «aebospmux» sHavenuit k u m (2 < k< 3, 1 < m < 100) Bce TpebyembIe
HaOOPHI MOMKHO HANTH HeCJIOMKHBIM mepebopoM. Taxoe pelrenne mpoxoaut TecTsl Ha 30 6aJII0B.
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PEIIEHUE IOA3AIAYN 2. ITockoabKy TpeOyeTcs IIOACYNTATD TOJIBKO KOJIMYECTBO TPeOyeMEBIX HA00OpOB
JHCeJI, MOYKHO IPHUMEHNTh KOMOMHATOPHEIE paccy:xaenus. [Iycts m — HanmMmeHbIee obIiee KpaTHOE
BCEX YHMceJI HAIIero Habopa, U IMyCTh M = Py 'p,° ... py" — PA3JIOKEHNe M HA IPOCTHIE MHOKHATEIIH.
T 6 _ _ali,1]__ali,2] ali,r] 1<i<kh

orma ycJI0BHIO 3a5a9H YAOBJIETBOPSIOT Bce HAOOPHI UMCeI 4; =Py Py ..Pr ', 1 <1<k, y KOTOpBIX
HEOTPHIATEIbHEIE [IOKA3ATE N 0.[1,S] CTeleHell IIPOCThIX YKCEI P He IIPEBOCXOIAT Oy W JIJIsI KOTOPBIX

BBIIIOJITHSIOTCS YCIOBUS
max(a[1,s], a[2,s], ..., a[k,s]) = o,

st Becex 1 < s < r. [lomcunraem urmciio HabOPOB MO KaKIOMY OKa3aTeio o oTaesibHo. KosmdecTBo
HA00pPOB, KOTOPBIE YAOBJIETBOPAIOT yeaoBuam 0 < o; < o 111 Beex © oT 1 10 k, paBHO

(o + 1)k — ok,

B camom neste, unciio o; MOKET IPUHUMATE O + 1 3HAYEHUHM — 9TO BCe HEOTpHUIIATeIbHBIE Yrcya oT 0
JI0 O, ¥ II0 IIPABUJIYy IIPOU3BEIEHU KOJIMYECTBO TaKUX HabopoB paBHO (o, + 1)k Ocraioch UCKIIOYUTD
M3 9TOr0 MHOKeCTBA HAOOPBI, IJId KOTOPLIX max(a, Oy, ... , o) < o. JJisa Trakmux HabopoB 0 < a; <o —1
IJIs BceX 1 0T 1 110 k, I09TOMY MX KOJMYECTBO PABHO of. 3HAYUT, KOJIMUECTBO TPeOyeMbIX HabopoB
paBHO (o + 1) — ak. Temeps 110 IpaBUIIY IIPOU3BEIEHUS YHCI0 HAOOPOB II0 8CeM IIOKA3ATEJIAM Ol
paBHO:

L(m, k) = H[(ai + Dk —ak].
i=1

Hanpumep, miig m = 10 = 2! - 51 u k = 2 mosryuyaem
L(10,2) = [(1+ 1)2—12] -[(1 + 1)2 =12 =9

YIIOPSIIOUeHHBIX Ha00poB u3 AByx uwncel, y kotopbix HOK pasen 10. AsiropurMudeckas CJI03KHOCTD
taroro pemrenusi — O (Fact(m) + k).Taxoe perniernre IpoxXoauT TeCTH emié Ha 35 6aJLIoB.

PEIMEHUE IOA3ATAYN 3. Jlia unces k u3 quamnasoHa [1; 10!8] mxmas oeicTporo Beruucaesud (o + 1)k u ok
HCIIOJIb3yeM OMHAPHBINA aJITOPUTM BO3BEEHUS B CTEIIeHb. AJITOPATMHYCCKAS CIOMKHOCTE TAKOTO
pererust — O (Fact(m) + logk).

IIpeocedamens sciopu M.U. Kundep



