Bcepoccuiickas onumnuaga wkonbHukos. MyHnuunanbHblii atan 7-8 knaccel, 2021.
KazaHb, 18 Hosbpst 2021 r.

3apaya A. Posbl

[Ipu cumTbIBaHUU 3HAYMEHUS YUCJA JIEIECTKOB | 0ovepe iHO# po3bl mpoBepsieM yciosue | > k. Ilpwm
BBITIOJTHEHUHU 3TOTO YCJIOBHUS 100aBJIsieM K TEKyIeMy 3HAYEHWIO BBIPDYYKH CjlaraeMoe 27; B IPOTUBHOM
cjiydae CTOMMOCTBb PO3bl YMEHbIIIaeM Ha BEJIMYUHY (k: - l) U K 3HAYEHUIO BBIPYYKU JO0ABJISIEM 1" — (k‘ - l).

[TpuBeném Kom 9TOI MpOrpaMMbl Ha, A3bIKE C++.

intk, r, n, 1;
cin >> k > r >> n;

long long ans = 0;

for (int i = 0; i < n; ++i) {
cin >> 1;
if (1 > k) ans += 2 * r;
elseans +=r - (k - 1);

}

cout << ans;
3apava B. [lo nocnegHei cTtpy>xku

[IpenmonosKuM, ITO MMeeTCsl & 3arOoTOBOK; IOACYUTAEM KOJHUUIECTBO BTYJIOK, KOTOPOE MOXKHO ITOJIY-
YUTh U3 9TUX 3aroToBOK. Ha mepBoM srTame MOoyduTcsl T BTYJIOK U T €IUHUI] CTPYXKKHU; U3 HUX B CBOIO
0Yepe/ib MOYKHO IOJIyIUTh & /1M HOBBIX BTYIJIOK (I€JIOUUCIEHHOE JIeIeHNe). SHAUUT, Ha BTOPOM STalle UMe-
eM s = x + x/m Bryjaok u x /m + x%m exuaun crpyxkku. (Hucao x%m paBHO ocTaTKy OT JIeJIeHHsI
x Ha m.) Ha cieayromem srare paccyzKeHus IOBTOPSIIOTCS: U3 1 = & /M eJUHUI] CTPYYKKHA CHOBA, 110~
JydaeM X1 /m BTYJIOK U TAKOE YK€ KOJMYECTBO €JIMHUIL CTPYKKH, TO €CTh YHCIO BTYJIOK YBEJIMIUTCS HA
x1 / m. Takum obpasoM, JyIst HOJACYETA YKCIa OPOH30BBIX BTYJIOK U3 X 3alOTOBOK MOXKHO HCIIOJIH30BATH

ponenypy:

long long g(long long x) {
long long s = x;
while (x >= m) {
s += x / m;
x = x /m+ x %m;
}

return s;

Kax mHaiiTu He0OX0aMMOe KOJIUTIEeCTBO 3aroToBoK? Hampumep, MOXKHO BOCIIOIB30BATHCSI OMHAPHBIM II0-
UCKOM 10 OTBeTy. Vjest 3TOro ajropuTMa COCTOUT B CJEAYIONIEM. ByjeM UCKaTh HY?KHOE KOJMYECTBO
3arOTOBOK B BUJIe HEM3BECTHOIO YHCJa T Ha oTpe3ke [1; n]. Boibepem B KauecTBe HAUAJILHOTO 3HAUEHUSI
CepeJlnHy 3TOr0 OTpe3Ka, TO ecTh uncjio ¥ = n/2. Ecau 91oro KoJmdecTBa 3aroTOBOK HEJOCTATOYHO,
OyzieM Hpojo/KaTh JasbHelimmil moucK Ha orpeske [n/2;n|, unade — na orpeske [1;n/2]. Ha kaxgom
nare BbIOMpaeM CepeiiHy TEeKyIero OTpe3Ka U CPaBHUBAEM KOJUIECTBO BTYJIOK, KOTOPOE MOYKHO IOJIY-
quTh (Ipore/lypa g), ¢ TpedyeMbIM KOJIMIeCTBOM. EC/IN 110JIyYeHHBIX BTYJIOK MEHbIIIE, [IePE/BUHEM AE6Y1H0
IPaHMIly MCKOMOI'O OTPEe3Ka B 9Ty CEpeJUHy, HHaue — IepeBUHEM npasylo rpanuily. IIpojgosnkaem 3ToT
IPOIECC JI0 TeX IOp, IMOKa PA3HOCTL MEXK/Ly JIeBOI U IpaBoii IpaHuIeii TeKyIero orpeska dobmie 1.

Caoxnuocts s1oro anropurma — O(logn - logm).

Sapauva C. lNpounseegeHune uudp

(Doavkaop.)

B zamage Tpebyerca HaiiTum HamboJIbIIee YMCJIO, COCTABIEHHOE M3 Pa3INYHBIX IHUMP, MPOU3BeIcHIe
1 p KOTOPOro paBHO 3ajaHHOMY 3HadeHuio n (1 < n < 109).

st HeOOIBIIMX 3HAYEHUN N 33189y MOXKHO PEIIUTh, Hepebupast Yucjia B MOPSIKe BO3PACTAHU; JIJIs
KazKJI0ro nu3 49ucesl Hy2KHO IIOJCYNUTATh IIPpOU3BEAcHUE I_LI/I(l)p B €1ro ,ILGCSITI/ILIHOI;'I 3alliuCu, 3aTeM CPpaBHUTDH
MTOJIy9eHHOE TTPOU3BEJIEHNE C 33 IaHHBIM YHUCJIOM 7.
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PazozkuM €mciIo n B HpoW3Be/ieHne HPOCTBIX MHOMKUTeTEH n = pi*py? ... pzk. (Kak usBectHO, miist
9TOTO JOCTATOYHO BBIIOJHUTH KOJUYECTBO orepanuii nopsaka 1/n.) [lockonbky kaxaast mudpa BCKOMOro
qucsia MeHbirne 10, 9To mponsBeeHne I0KHO COIepPKaTh TOJILKO IpocThie MHOKuUTEIN p; < 10. [TosTomy
€CJIU B Pa3JIoyKEeHNE 71 BXOJSIT MPOCThIE YUCa p;, Oosibinue 10, 3amuiiem orser -1.

Urak, B pasyiozkenue n MOTYT BXOIUTH TOJBKO IPOCTbIe MHOXKHUTEH 2, 3, 5 1 7.

Temnepb BBICHUM, KaKue 3HAYEHHUS MOTYT IMPUHUMATH ITOKA3aTeNNd a; STUX TPOCTBIX MHOXKHuTeneil. B
JECSTUYIHON 3alllMCl MCKOMOI'O YHC/Ia T MOTYT BCTPETUTBCS TOJIBKO 4deThipe 4éTHble mudpst 2, 4, 6, 8,
UX IPOU3BEJICHHC JeIUTCA Ha 27, I03TOMY MAaKCHMAJIBHBINA MOKA3aTe/Ib IPOCTOro YHCia p = 2 paBeH 7.
AHajioruvHO, €CTh TOJBKO Tpu 1udpsl 3, 6, 9, KOTOPBIE JEJsATCsT Ha 3; UX ITPOU3BEJIEHUE JIEJIUTCS HAa
3%, HOSTOMY MaKCHMAaJIBHBIH HOKa3aTeslb IIPOCTOro 4mcia p = 3 pasen 4. Jis mpocTbix umcesn 5 u 7
MaKCUMAaJIbHBIN ITOKa3aTe b, OUeBuIHO, paBeH 1. I[TosToMmy ecim B pasjioskeHue n IpocThie Ynucaa 2, 3, b u
7 BXOIAT ¢ moKazaTreasaMu Oosbirne 7, 4, 1 1 1 coOTBETCTBEHHO, CHOBA 3aIldIlleM OTBeT -1.

fcHo, uTo udphl 5 U 7 BXOAAT B UCKOMOE YHCJIO & TOJBKO B CJIyYae, €CJIN MOKA3ATEN TPOCTBIX THCET
5 u 7 paBabl 1. Ocranoch paszobparsh ciaydait n = 292 -3% e 0 < ag < 7, 0 < ag < 4.

[Ipu as = 4 3anuck quciaa r 0bA3aTEIbHO COAepKUT 1udpsbt 3, 6 1 9, npuiém ecsim ap = 0 — orBer -1.
Ecnu xke ay = 1, apyrux uérasix nudp, kpome 6, v uucia x #HeT. JIag as = 2 B 3amucu x OyayT BXOIUTH
géTHble UhPL 2 U 6, 1 Tak jlajgee. AHAJOTHIHBIM 06pa30M, pasbUparoTCcst OCTATbHbIE 3HAYEHUST (3.

Sapava D. Kosboin [O>xoHHun

IIycTb a; — HOMED KOPOBBI, CTOSAIIEH Ha MecTe ¢. ByaeM Ha3bIBATh KOPOBY, CTOSIIYO Ha MECTE ¢, IIPOCTO
KOpoBoii ¢. B 3amade Tpebyercst moacunTaTh KOJNIECTBO MOCIEI0BATEILHOCTER A1, A2, ..., 0y, KOTOPHIE
VIOBJIETBOPSAIOT CJIEAYIONIMM OI'PAHUICHUSIM:

o 1 <a; <m s Kaxaoro ¢ or 1 1o n;
® a; < Qj+9 MJIST KaXKIOTO ¢ OT 1 mo n — 2;

o a; < @;+3 JJIs KaXKJIoro ¢ oT 1 10 n — 3.

[Toa3agadA 1. Ilepebepém Bce BO3MOXKHBIE HyMEPAIUU i KaXKI0H KOPOBHI ¢ U OTOEPEM Cpesu HUX
Te, KOTOPbIE YJIOBJIETBOPAIOT YCJIOBUIO 3a/1a4H.

IToazAgAYA 2. Bocnonbsyemes ujeit JuHaMIYIeCKOro mporpammvuposanus. Ilycts f;_q jr; — xomm-
YeCTBO HyMepaIili BCeX KOPOB B IPEJIIIOJIOKEHNN, 9TO yrKe BbIOpaHbl HOMepa Jjist KOpoB oT 1 510 ¢ — 1,
upuaéM a;—1 = j, a;—2 = k u a;—3 = [. aTepecytomue nac mymeparuu f; . jk, TAe & = G;, MOXKHO IIO-
Jy9UTh U3 KazKJOTO BapHaHTa HyMepaluu f;_1 jj KOPOB Jo0aBIeHHeM HOMepa KOPOBEI ¢ B BUJIE HHCIIA
x, boJibirero k u [, m HOMepa KOpOBHI ¢ + 1 Kak duciia, 60sbinero j u k. CI02KHOCTH TAKOTO PEIIEHUS —

O(nm*).

[Toazaga4A 3. Crosa BocHosIb3yeMcs Ujeil AUHAMIYIECKOro nporpamvuposanud. [lycrs f; ;5. — xo-
JINYECTBO HyMepaluil BceX KOPOB B IIPEJIIOJIOKEHUH, 9TO Y2Ke BbIOpaHbI HOMEpPa JJjis KOPOB OT 1 Ji0 i,
u 1myctb a; = j u max(a;—1,a;,—2) = k. Ilo yciaoButo a;11 > k, npuuém mnpu mepexojie or i K i + 1 mMe-
eM: max(a;, a;—1) = max(j, k), To ecTh HauMeHbIIlee BO3MOXKHOe 3HadeHne max(a;, a;—1) paBHo max(j, k).
Ilepebupas TaKue HyMepamuy, KaK B I03a/[ade 2, IOJIy49uM pellenne, CI0XkKHOCTh KoToporo O(nm?).

[Ton3anAadA 4. ITycrb m = [n/2]. U3 ycioBus 3anauu cieiyer, 9to a; < Gita < Q44 < ... JUJIs
moboro 7. B ciaydae uéraoro n (n = 2m) KOJIMIECTBO YETHBIX U HEIETHBIX MECT COBIIAJIAET € KOJIMIECTBOM
HOMEpPOB M, 3HAUUT, U HA YETHBIX U Ha HEeYETHBIX MecTax UCIIOJIb30BaHbl BCe HOMepa OT 1 JI0 111 POBHO IO
OJHOMY pasy, IPUYIEM UX IOJOXKEHNE OIPeIeIeTcsa OJHO3HAYHLIM 00pa3oM. JIpyruMu cIoBaMu, B CIydae
YETHOTO N CYIIECTBYET TOJILKO OJIHA TpedyeMasi HyMepalus KOPOB.

Eciu ke n — weuéruoe (n = 2m — 1), To KOJIMYIECTBO HEYETHBIX MECT COBIAJAET C M, M 3HAYWT,
I0JIOZKEeHHEe HOMEPOB Ha HEeUETHBIX MeCTax olpejlesideTcs 0JHOo3HaYHo. KoIu4ecTBo »Ke Y6THBIX MEeCT PABHO
m — 1, MO3TOMY POBHO OJIHO M3 4HCE]I OT 1 JI0 M He HCIOIB30BAHO Ha 3THX MECTax. SHAYHUT, B CIydae
HEYETHOTO N CYIECTBYET M TpeOyeMbIX HyMepariuii.

ITon3anAvA 5. Ilyers f;; — KonmdecTBo Hymepanuil ¢ KOpOB BHJR G1, G2,...,0d; C HOMEPaMH B
mmarnasone [1; j]. HauanbHble sHadenns sToit Besmauubl odeBuassl: fo; = 1 u f1; = j. Torma orseToMm B
3aj1ade OyIeT "ncio fr m,.
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[Tepenmmmenm ycnosue 3ajaun B Buje: npu ycaosun 1 < i+ 1 < j < n JOKHO BBIIOJIHATHCA @ < ;.

151 momcuéra BapuaHTOB HyMepaluil ¢ KOPOB PACCMOTPUM BO3MOXKHbIE IIOJIOXKEHUS KOPOB C HOMEPaMU
j. Cpazy 3amerum, 4ro ecsm ax = j, 7o k € {1 — 1, }. HelicrBuresnbho, ecom k < ¢ — 1, 10 a; > ag, HO ay,
OpUHUMAET caMoe GOJIbIIoe BO3MOXKHOE 3HavYeHne j B juanasone [1; j], mporusopeune.

BCG BO3MOXKHBI€ ITOJIO2KEHN A KOPOB C HOME€paMM ] MO>KHO OIINCaThb C IIOMOIIBIO qupréX MHO>KECTB A]
(B COOTBETCTBUU C YCTIOBUEM — ;1 = j WIA G; = j):

1. Aj = .
B mocnenosarepbHOCTH HET HOMepa j, KOJMMYECTBO TAaKUX HyMepalluil paBHO f; j_1.
2. Aj = {Z}

JlJ1s1 KOPOBBI & €CTh TOJBKO OJIMH BO3MOXKHBII HOMED a; = j. 3HauuT, nepsble (i — 1) duces npocTo co-
CTaBJISIIOT [IOCJIEJI0BATEILHOCTD ¢ BECOBBIM JHana3oHoM [1; j— 1], mosromy Jijisi 3TOH CUTYAIIME KOJIUIECTBO
HyMepanuil cocTaBseT f;_1 ;1.

3.A4;={i—1, i}

Ilpyrumu cjioBamu, a;—1 = a; = j. DTa cuTyarus pasbupaercs: 10CToIHO pocTo. [ToCcKObKY mepBbie
(1 — 2) uncest COCTABIISIIOT MOCJIEOBATEILHOCTD C BECOBBIM Juana3oHoM [1;j — 1], 3naunt, obmiee qucsio
HyMepanuit OyzueT fi_2 ;1.

4. A; ={i—1}.

Hpyrumu ciosamu, a;—1 = j. B 910M citydae mojcuér yucsa HyMepaiuii 60J1ee CI0KHbIIA.

[MockonbKy a; # j, MOMKHBI BBIIOTHSATHCA HepaBeHCTBa 1 < a; < j. PaccmarpuBast mymeparun
¢ uucioM k = a; € [2;j — 1], 3amernm, 4ro nepsble (i — 2) uWmcia 06pa3yIOT MOC/IEIOBATEILHOCTD C
panroum [1; k—1]. Beero nosy4aem Y 77 fi—2 k—1 CIOCOBOB HYMEpPAIHIL, HJIH, 9TO TO XK€ CaMOE, ch;% fi—2k
CIOCO0OOB.

Takum obpazoM, ypaBHEHHE Iepexo/ia UMeeT BT

7j—2

fij = fij—1+ fic1j-1+ fi—2j-1+ Z fi—ok -
k=0

Hcnomp3ys npeduKe-cyMMBbl, MOXKHO OINTHMI3HPOBATH IIOACYET YnCIa HyMeparmii f; j 1o sToit hopmyuie.
[Ipeasapurenbublii momcaéT cymmer 3a O(nm) omepanuii, mo3Bosisier mosryanth orBer 3a O(1) omeparmii.
Oxkonuarenbuas ciokuocTh anropurma — O(n? + T).
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3apaya A. Posbl

[Ipu cumTbIBaHUU 3HAYMEHUS YUCJA JIEIECTKOB | 0ovepe iHO# po3bl mpoBepsieM yciosue | > k. Ilpwm
BBITIOJTHEHUHU 3TOTO YCJIOBHUS 100aBJIsieM K TEKyIeMy 3HAYEHWIO BBIPDYYKH CjlaraeMoe 27; B IPOTUBHOM
cjiydae CTOMMOCTBb PO3bl YMEHbIIIaeM Ha BEJIMYUHY (k: - l) U K 3HAYEHUIO BBIPYYKU JO0ABJISIEM 1" — (k‘ - l).

[TpuBeném Kom 9TOI MpOrpaMMbl Ha, A3bIKE C++.

intk, r, n, 1;
cin >> k > r >> n;

long long ans = 0;

for (int i = 0; i < n; ++i) {
cin >> 1;
if (1 > k) ans += 2 * r;
elseans +=r - (k - 1);

}

cout << ans;
3apava B. [lo nocnegHei cTtpy>xku

[IpenmonosKuM, ITO MMeeTCsl & 3arOoTOBOK; IOACYUTAEM KOJHUUIECTBO BTYJIOK, KOTOPOE MOXKHO ITOJIY-
YUTh U3 9TUX 3aroToBOK. Ha mepBoM srTame MOoyduTcsl T BTYJIOK U T €IUHUI] CTPYXKKHU; U3 HUX B CBOIO
0Yepe/ib MOYKHO IOJIyIUTh & /1M HOBBIX BTYIJIOK (I€JIOUUCIEHHOE JIeIeHNe). SHAUUT, Ha BTOPOM STalle UMe-
eM s = x + x/m Bryjaok u x /m + x%m exuaun crpyxkku. (Hucao x%m paBHO ocTaTKy OT JIeJIeHHsI
x Ha m.) Ha cieayromem srare paccyzKeHus IOBTOPSIIOTCS: U3 1 = & /M eJUHUI] CTPYYKKHA CHOBA, 110~
JydaeM X1 /m BTYJIOK U TAKOE YK€ KOJMYECTBO €JIMHUIL CTPYKKH, TO €CTh YHCIO BTYJIOK YBEJIMIUTCS HA
x1 / m. Takum obpasoM, JyIst HOJACYETA YKCIa OPOH30BBIX BTYJIOK U3 X 3alOTOBOK MOXKHO HCIIOJIH30BATH

ponenypy:

long long g(long long x) {
long long s = x;
while (x >= m) {
s += x / m;
x = x /m+ x %m;
}

return s;

Kax mHaiiTu He0OX0aMMOe KOJIUTIEeCTBO 3aroToBoK? Hampumep, MOXKHO BOCIIOIB30BATHCSI OMHAPHBIM II0-
UCKOM 10 OTBeTy. Vjest 3TOro ajropuTMa COCTOUT B CJEAYIONIEM. ByjeM UCKaTh HY?KHOE KOJMYECTBO
3arOTOBOK B BUJIe HEM3BECTHOIO YHCJa T Ha oTpe3ke [1; n]. Boibepem B KauecTBe HAUAJILHOTO 3HAUEHUSI
CepeJlnHy 3TOr0 OTpe3Ka, TO ecTh uncjio ¥ = n/2. Ecau 91oro KoJmdecTBa 3aroTOBOK HEJOCTATOYHO,
OyzieM Hpojo/KaTh JasbHelimmil moucK Ha orpeske [n/2;n|, unade — na orpeske [1;n/2]. Ha kaxgom
nare BbIOMpaeM CepeiiHy TEeKyIero OTpe3Ka U CPaBHUBAEM KOJUIECTBO BTYJIOK, KOTOPOE MOYKHO IOJIY-
quTh (Ipore/lypa g), ¢ TpedyeMbIM KOJIMIeCTBOM. EC/IN 110JIyYeHHBIX BTYJIOK MEHbIIIE, [IePE/BUHEM AE6Y1H0
IPaHMIly MCKOMOI'O OTPEe3Ka B 9Ty CEpeJUHy, HHaue — IepeBUHEM npasylo rpanuily. IIpojgosnkaem 3ToT
IPOIECC JI0 TeX IOp, IMOKa PA3HOCTL MEXK/Ly JIeBOI U IpaBoii IpaHuIeii TeKyIero orpeska dobmie 1.

Caoxnuocts s1oro anropurma — O(logn - logm).

Sapauva C. lNpounseegeHune uudp

(Doavkaop.)

B zamage Tpebyerca HaiiTum HamboJIbIIee YMCJIO, COCTABIEHHOE M3 Pa3INYHBIX IHUMP, MPOU3BeIcHIe
1 p KOTOPOro paBHO 3ajaHHOMY 3HadeHuio n (1 < n < 109).

st HeOOIBIIMX 3HAYEHUN N 33189y MOXKHO PEIIUTh, Hepebupast Yucjia B MOPSIKe BO3PACTAHU; JIJIs
KazKJI0ro nu3 49ucesl Hy2KHO IIOJCYNUTATh IIPpOU3BEAcHUE I_LI/I(l)p B €1ro ,ILGCSITI/ILIHOI;'I 3alliuCu, 3aTeM CPpaBHUTDH
MTOJIy9eHHOE TTPOU3BEJIEHNE C 33 IaHHBIM YHUCJIOM 7.
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Bcepoccuiickas onumnunaga wkonbHukos. MyHuuunanbHbiii 31an, 9-11 knaccsl, 2021.
KazaHb, 18 Hosbpst 2021 r.

PazozkuM €mciIo n B HpoW3Be/ieHne HPOCTBIX MHOMKUTeTEH n = pi*py? ... pzk. (Kak usBectHO, miist
9TOTO JOCTATOYHO BBIIOJHUTH KOJUYECTBO orepanuii nopsaka 1/n.) [lockonbky kaxaast mudpa BCKOMOro
qucsia MeHbirne 10, 9To mponsBeeHne I0KHO COIepPKaTh TOJILKO IpocThie MHOKuUTEIN p; < 10. [TosTomy
€CJIU B Pa3JIoyKEeHNE 71 BXOJSIT MPOCThIE YUCa p;, Oosibinue 10, 3amuiiem orser -1.

Urak, B pasyiozkenue n MOTYT BXOIUTH TOJBKO IPOCTbIe MHOXKHUTEH 2, 3, 5 1 7.

Temnepb BBICHUM, KaKue 3HAYEHHUS MOTYT IMPUHUMATH ITOKA3aTeNNd a; STUX TPOCTBIX MHOXKHuTeneil. B
JECSTUYIHON 3alllMCl MCKOMOI'O YHC/Ia T MOTYT BCTPETUTBCS TOJIBKO 4deThipe 4éTHble mudpst 2, 4, 6, 8,
UX IPOU3BEJICHHC JeIUTCA Ha 27, I03TOMY MAaKCHMAJIBHBINA MOKA3aTe/Ib IPOCTOro YHCia p = 2 paBeH 7.
AHajioruvHO, €CTh TOJBKO Tpu 1udpsl 3, 6, 9, KOTOPBIE JEJsATCsT Ha 3; UX ITPOU3BEJIEHUE JIEJIUTCS HAa
3%, HOSTOMY MaKCHMAaJIBHBIH HOKa3aTeslb IIPOCTOro 4mcia p = 3 pasen 4. Jis mpocTbix umcesn 5 u 7
MaKCUMAaJIbHBIN ITOKa3aTe b, OUeBuIHO, paBeH 1. I[TosToMmy ecim B pasjioskeHue n IpocThie Ynucaa 2, 3, b u
7 BXOIAT ¢ moKazaTreasaMu Oosbirne 7, 4, 1 1 1 coOTBETCTBEHHO, CHOBA 3aIldIlleM OTBeT -1.

fcHo, uTo udphl 5 U 7 BXOAAT B UCKOMOE YHCJIO & TOJBKO B CJIyYae, €CJIN MOKA3ATEN TPOCTBIX THCET
5 u 7 paBabl 1. Ocranoch paszobparsh ciaydait n = 292 -3% e 0 < ag < 7, 0 < ag < 4.

[Ipu as = 4 3anuck quciaa r 0bA3aTEIbHO COAepKUT 1udpsbt 3, 6 1 9, npuiém ecsim ap = 0 — orBer -1.
Ecnu xke ay = 1, apyrux uérasix nudp, kpome 6, v uucia x #HeT. JIag as = 2 B 3amucu x OyayT BXOIUTH
géTHble UhPL 2 U 6, 1 Tak jlajgee. AHAJOTHIHBIM 06pa30M, pasbUparoTCcst OCTATbHbIE 3HAYEHUST (3.

Sapava D. Kosboin [O>xoHHun

IIycTb a; — HOMED KOPOBBI, CTOSAIIEH Ha MecTe ¢. ByaeM Ha3bIBATh KOPOBY, CTOSIIYO Ha MECTE ¢, IIPOCTO
KOpoBoii ¢. B 3amade Tpebyercst moacunTaTh KOJNIECTBO MOCIEI0BATEILHOCTER A1, A2, ..., 0y, KOTOPHIE
VIOBJIETBOPSAIOT CJIEAYIONIMM OI'PAHUICHUSIM:

o 1 <a; <m s Kaxaoro ¢ or 1 1o n;
® a; < Qj+9 MJIST KaXKIOTO ¢ OT 1 mo n — 2;

o a; < @;+3 JJIs KaXKJIoro ¢ oT 1 10 n — 3.

[Toa3agadA 1. Ilepebepém Bce BO3MOXKHBIE HyMEPAIUU i KaXKI0H KOPOBHI ¢ U OTOEPEM Cpesu HUX
Te, KOTOPbIE YJIOBJIETBOPAIOT YCJIOBUIO 3a/1a4H.

IToazAgAYA 2. Bocnonbsyemes ujeit JuHaMIYIeCKOro mporpammvuposanus. Ilycts f;_q jr; — xomm-
YeCTBO HyMepaIili BCeX KOPOB B IPEJIIIOJIOKEHNN, 9TO yrKe BbIOpaHbl HOMepa Jjist KOpoB oT 1 510 ¢ — 1,
upuaéM a;—1 = j, a;—2 = k u a;—3 = [. aTepecytomue nac mymeparuu f; . jk, TAe & = G;, MOXKHO IIO-
Jy9UTh U3 KazKJOTO BapHaHTa HyMepaluu f;_1 jj KOPOB Jo0aBIeHHeM HOMepa KOPOBEI ¢ B BUJIE HHCIIA
x, boJibirero k u [, m HOMepa KOpOBHI ¢ + 1 Kak duciia, 60sbinero j u k. CI02KHOCTH TAKOTO PEIIEHUS —

O(nm*).

[Toazaga4A 3. Crosa BocHosIb3yeMcs Ujeil AUHAMIYIECKOro nporpamvuposanud. [lycrs f; ;5. — xo-
JINYECTBO HyMepaluil BceX KOPOB B IIPEJIIOJIOKEHUH, 9TO Y2Ke BbIOpaHbI HOMEpPa JJjis KOPOB OT 1 Ji0 i,
u 1myctb a; = j u max(a;—1,a;,—2) = k. Ilo yciaoButo a;11 > k, npuuém mnpu mepexojie or i K i + 1 mMe-
eM: max(a;, a;—1) = max(j, k), To ecTh HauMeHbIIlee BO3MOXKHOe 3HadeHne max(a;, a;—1) paBHo max(j, k).
Ilepebupas TaKue HyMepamuy, KaK B I03a/[ade 2, IOJIy49uM pellenne, CI0XkKHOCTh KoToporo O(nm?).

[Ton3anAadA 4. ITycrb m = [n/2]. U3 ycioBus 3anauu cieiyer, 9to a; < Gita < Q44 < ... JUJIs
moboro 7. B ciaydae uéraoro n (n = 2m) KOJIMIECTBO YETHBIX U HEIETHBIX MECT COBIIAJIAET € KOJIMIECTBOM
HOMEpPOB M, 3HAUUT, U HA YETHBIX U Ha HEeYETHBIX MecTax UCIIOJIb30BaHbl BCe HOMepa OT 1 JI0 111 POBHO IO
OJHOMY pasy, IPUYIEM UX IOJOXKEHNE OIPeIeIeTcsa OJHO3HAYHLIM 00pa3oM. JIpyruMu cIoBaMu, B CIydae
YETHOTO N CYIIECTBYET TOJILKO OJIHA TpedyeMasi HyMepalus KOPOB.

Eciu ke n — weuéruoe (n = 2m — 1), To KOJIMYIECTBO HEYETHBIX MECT COBIAJAET C M, M 3HAYWT,
I0JIOZKEeHHEe HOMEPOB Ha HEeUETHBIX MeCTax olpejlesideTcs 0JHOo3HaYHo. KoIu4ecTBo »Ke Y6THBIX MEeCT PABHO
m — 1, MO3TOMY POBHO OJIHO M3 4HCE]I OT 1 JI0 M He HCIOIB30BAHO Ha 3THX MECTax. SHAYHUT, B CIydae
HEYETHOTO N CYIECTBYET M TpeOyeMbIX HyMepariuii.

ITon3anAvA 5. Ilyers f;; — KonmdecTBo Hymepanuil ¢ KOpOB BHJR G1, G2,...,0d; C HOMEPaMH B
mmarnasone [1; j]. HauanbHble sHadenns sToit Besmauubl odeBuassl: fo; = 1 u f1; = j. Torma orseToMm B
3aj1ade OyIeT "ncio fr m,.
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[Tepenmmmenm ycnosue 3ajaun B Buje: npu ycaosun 1 < i+ 1 < j < n JOKHO BBIIOJIHATHCA @ < ;.

151 momcuéra BapuaHTOB HyMepaluil ¢ KOPOB PACCMOTPUM BO3MOXKHbIE IIOJIOXKEHUS KOPOB C HOMEPaMU
j. Cpazy 3amerum, 4ro ecsm ax = j, 7o k € {1 — 1, }. HelicrBuresnbho, ecom k < ¢ — 1, 10 a; > ag, HO ay,
OpUHUMAET caMoe GOJIbIIoe BO3MOXKHOE 3HavYeHne j B juanasone [1; j], mporusopeune.

BCG BO3MOXKHBI€ ITOJIO2KEHN A KOPOB C HOME€paMM ] MO>KHO OIINCaThb C IIOMOIIBIO qupréX MHO>KECTB A]
(B COOTBETCTBUU C YCTIOBUEM — ;1 = j WIA G; = j):

1. Aj = .
B mocneoBaresibHocT HET HOMeEpa, j, KOJIMYECTBO TaKUX HyMepanuil paBHO fjj_1.
2. Aj = {l}

JJ1s1 KOPOBBI ¢ €CTh TOJIBKO OJIMH BO3MOXKHBINA HOMED a; = j. 3HAa4YuT, epsble (i — 1) duces mpocTo co-
CTABJISIIOT [I0CJIE/I0BATEILHOCTD C BECOBBIM JIMANIA30HOM [1; j — 1], H09TOMY 115t 9TOi CUTYAIUU KOJIXIECTBO
HyMepaIuii cocTaBiasgeT fi_1 ;1.

3.A; ={i—1, i}

Ilpyrumu cjioBamMu, a;—1 = a; = j. DTa cuTyarus pa3bupaercss 10CToIHO pocTo. ITocKobKY mepBbie
(1 — 2) uncesr COCTABIISIIOT MOCJIEOBATEILHOCTD C BECOBBIM juana3oHoM [1;j — 1], 3naunt, obmiee aucsio
HyMepanuii OyzueT fi_2 ;1.

4. Aj == {Z — 1}

Jpyrumu cioBamu, a;—1 = j. B 9TOM ciaydae mogcdér unciia HyMepamuii 6osee CIOXKHBII.

[TockonbKy a; # j, JOJZKHBI BBIIOJHATHCA HepaBeHcTBa 1 < a; < j. Paccmarpusas Hymepanyn
¢ gucioM k = a; € [2;7 — 1], 3amernm, uro nepsble (i — 2) ducia o0pasyroOT MOCIEI0BATEILHOCTD C

. Jj—1 Jj—2

panrowm [1; k—1]. Beero nomyuaenm ) 7~ fi—2 x—1 CIOCOOOB HyMepaIuu, UM, 9TO TO JKe camoe, » 1 fi—2k
CITOCODOB.

Takum 00pa3oM, ypaBHEHHE TepexXola UMeeT BU/I

Jj—2
fij = fij—1+ fic1j—1+ fic2j—1 + Z fi—2k -

k=0

cnonb3yst mpeduKe-CyMMBIL, MOXKHO OINTHMI3HPOBATH IIOACIET YHCIa HyMepamuii f; j 1o s1oit dopmyire.
[TpeasapurenbHbiil mojgcaéT cymmbl 3a O(nm) oneparuit, mo3BoJisieT nojyduTh orset 3a O(1) oneparuii.
OxkoruaTebHast CIOKHOCTH anroputma — O(n? + T).

3apava E. Jleon n PoHHu

VIHOPsI0UnM MACCUB UCXOJIHBIX YUCE] HA KAPTOUKAX: G > G > ... > Up—1 > Gn. CHadasa pasdbepém

I[TPUMEP. 3agannoe ciaoso RLRL ... RL.

Pacripeiesium KapToyky ¢ 9ucjJaMyu Tak: HePBBIM X0J0M PoHHE 3abupaer 4ucio a, (Jis KpaTKoCTu
— R), 3arem Jleon 3abupaer 4nciio a,_j (st KparkocTu — L), YUCI0 Gp_o — L, 9ncio a,_s 3a6epér R,
u Tak jaJjee. [Ipu aToMm 1ocsenoBaTe/bHOCTD pe3ysbTaToB OyaeT Takoit: RLRL ... RL. 9TO BbITEKAeT U3
TAKOI'0 IIPOCTOI'0 yTBEPZKICHUA.

JIEMMA. Fcau ar > ag > ... > ap_1 > ay > 0, mo us deyxr cymm
a1 +az3+as+... u as+ag+ag+...

(codeporcawyux 6ce n dannvir wuces) boavlie nepeas, 6 KOMoOPY nonadaem HauboALUEE HYUCAO Q1.

st e€ mokazaTebCTBa HAIO IPU IETHOM N CJIOXKUTH HEPABEHCTBA A1 > A9, A3 > A4, ..., Ap_1 > (n,
a Ipu HEYETHOM 7L — a1 > G2, A3 > G4, ..., Ay > 0.

OTa XKe JieMMa, HO B IPUMEHEHUU K OTPE3KY aj > kg1 > ... > As—1 > ag, cocTosinieMy u3 s — k + 1
qHcesI, IPUTOINUTCA B OOIIEM CiIydae.

OBIIMI CJIVYAN. Pazbepém cuTyaruio ¢ Mpou3BOJILHBIM CJIOBOM .S.
IIycts S — 3amannoe ciioBo u3 O6ykB L u R. Bemmmem cuMBoJibl cjioBa S B 0OpATHOM TOPSIIKE U
0603HauNM Yepes3 S’ MoIyueHHyIo mocIe0BaTeIbHOCTL OyKB L u R.
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Orcoprupyem B HOpsiIKe YOBIBAHUS IIOCJIEIOBATEILHOCTD A1, A2, ..., U UCXOAHBIX UHUCEJI, TO €CTh
OyzeM cIuTaTh, 9TO 4] > A3 > ... > Qp. JJIS OIPEIeIeHHOCTH HPEIIIOIOXKUM, UTO MEPBBIA CUMBOJI
cioa S’ — Oyksa L. (B nmporuBHOM cilyuae B pacCyKJeHHAX Hy?KHO ITOMEHSITh Mecramu OyKBbI L u R).
ITepemagum Jleony KapTouKu ¢ YUCTAME G1, G3, A5, - .. , & POHHU — KAPTOYKU C UUCTIAME G2, G4, G, - - - -
O4eBUHO, UTO NIPHU TAKOM PACIIPEJIE/IEHNN KapTovyek cyMMa dncen y Jleona Gyqer Gosbiie (He3aBUCHMO
OT TOrO, KOMY JIOCTAHETCs HAMMEHbIIIEE YUCJIIO).

Tenepsb, nepexons oT KaxJoil 6yksbl cioBa S’ K ciemyromeii, OyjgeM cHUMaTh KapTouku y Jleona u
Ponun B coOTBETCTBUH CO CJAEAYIONIUM ITPABIIOM:

ydasum Kapmoury Jleona ¢ camoim GONBWUM HYUCAOM U3 OCMABWUICA G;, €CAU ovepednas bykea L
menaemes na R, mo ecmo cdeaaem xod a; L. (Ecau 6yksa R nomenasacy na L, mo coomeemcmeero
camoe boavuoe wucao a; yoaaum u3 Kapmouex Ponwnu, mo ecmov cdeaaem xo0 a; R); ecau ouepednan 6yrea
6 caose S' makas cice, Kax npedvldywas, MO CHUMAEM KAPMOUKY C HAUMEHBUUM YUCAOM.

IIpm sTOM KaxXKIBIN pa3 ocTaeTcs MOCJIEeI0BATETLHOCTh U3 3aHYMEPOBAHHBIX MOIPSA KapTOUYeK, KOTO-
pblie 10 ouepequ 3abupaior Jleon u Ponnu; K Heit npuMeHnMa jiemMMma.

[TycTs, nanpumep, 3agan nabop uucen 7, 6, 5, 4 n cinoso LLRL. IIpeo6pasosannoe cioso S’ mmeer
Bug, LRLL. TTockosbky B ciobe S’ nepsas 6yksa L, pacipeesinM KapTOUYKU MeXK/y UIPOKAME TaK, YTOObI
HanboJIbIIee IUCI0 7 JocTanoch Jleony:

Jleon Porrn PesyabTat
5, 7 4,6 L
rnepegaém 7 L
5 \ 4,6 \ R
nepegaém 6 R
5 \ 4 \ L
nepenaém 4 R
5 \ \ L
nepesiaéM d L

s nostydeHus oTBeTa OCTaJIOCh 3aIUCATh MOJIYUYEHHYIO 1TOCJIE/I0BATEIBHOCTD XOJIOB B «O0PATHOM» IIO-
psiZiKe, TO eCTh OTBeTOM B ripumepe byger: b L, 4 R, 6 R, 7 L.
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