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A. Age of Retirement

[Ipexx e Bcero B manmoil 3aj1ade HAIO ObLIO MOHATH (pOpMajbHOE yCJIOBHE BLIXOJA HA
[IEHCHIO. DTO caMasi PAHHAA JaTa, Ha KOTOPYIO BO3PACT YeJIOBEKa B MeCsliaX He MEeHbIIE,
€M BO3PACT BBIXOJA Ha MEHCUIO B rocyrapcTse. [laiee 3a/1a1y MOXKHO PEIIATh PA3HBIMU
crrocobaMu, HAIPUMED, OACIETOM THUX JBYX BEJUUNH JJTs KayKJI0r0 U3 JHEH WHTepecy-
fo1ero Hac Bpemennoro juanasona: or 01.01.1900 o we Gosiee uem 2222 roja (cormacHo
OrpaHUYeHNAM B 3aja4e, deoBek, poaupmuiica B 2100 roay MoxXKeT BBIMTH Ha MEHCHIO B
BO3pacTe okosio 120 jer).

OpHako, JIErKO 3aMETHTD, 9TO YE/JIOBEK MOXKET BBINTH Ha IEHCHIO 00 B JeHb, KOrJIa OH
pomuics (HO He 06SI3aTEIbHO B 9TOM Ke MECSIIIE ), JIHOO [IEePBOro YNCJIa OHOTO U3 MECHIEB.
[TosTOMy MOXKHO PacCMOTPETHh TOJBKO 3TU JaThkl. Ho emme mpoine pemars 3ajady «B
Mecsiraxy». [lepeBeieM BO3pacT 1€I0BEKA B MECSIIIBI, AHAJIOTHIHO ITOCTYIINM C IEHCUOHHBIM
BO3pacTOM U OyIeM U3 CpaBHUBATL. KC/IM yC/IOBHE BBIXOJA Ha ITEHCHIO BBIIIOJIHEHO, TO
cJie/lyeT TPOBEPUTH, & €CThb JIM JaTa POXKICHUs Ue/IOBeKa B HailiieHHoM Mecsie. Eciu
HET, TO BO3MOYKHO IIPHUJIETCS BBHITOJTHUATE MOBBINNIEHNE TIEHCUOHHOTO BO3pacTa eIe pa3

HpI/IBe,ZLeM TEKCT IIPpOrpaMMbI ITIOJIHOCTBIO.

#include<stdio.h>

int nday(int rtm) {
static int D[12] = {31, 28, 31, 30, 31, 30, 31, 31, 30, 31, 30, 31};
int m = rtm % 12;
if (m '= 1) return D[m];
rtm /= 12;
if (rtm % 4 '= 0 || (rtm % 100 == 0 && rtm % 400 '= 0)) return 28;
return 29;

int main() {
int M, N, K;
int YY, MM, DD;
scanf ("%d%d%d", &M, &N, &K);
scanf ("%d.%d.%d", &DD, &MM, &YY);
int rtm = (YY + 60) * 12 + MM - 1; //BuxOoZn Ha IEHCHUDL
//oxunaeTcsa B >TOM MecsIle
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int mnl = 2012 * 12; //Mecsam mo KOTOpPOTO ZeiCTByeT TeKymuil
//BO3pacT BHXOZA Ha IIEHCUI
for(;;) {
if ==0 || rtm < mnl1 - 1)
break; // 6ousblle HmOBHmMEHWN He 6yZEeT WINM BO3PACT NOCTUTHYT
if (rtm == mnl - 1 && DD <= nday(rtm))
break; //HyXHHI BO3pacT B MeCHdAIaX, NPOBEpsSeM IATY

K--;

mnl+=N;

rtm+=M; / /npm:e:rcs{ IOBHICUTH BO3pACT BHXOZA Ha IIEHCHIL eme pas3
}
if (DD > nday(rtm)) {

rtm++;

DD = 1;
}

printf ("%02d.%02d.%4d\n", DD, rtm % 12 + 1, rtm / 12);

B. Bridges

Sajiada perraeTcss METOI0M JUHAMUIECKOTO IIPOrpaMMUpOBaHus. ByieMm cuanrarh Besu-
quny D; j, 03HaYAIONIyI0 MaTeMaTH9eCKOe OXKHIaHNue IPOLICHHOI0 PACCTOAHMSI, €C/TH MbI
JleJiaeM CJieJlytornee: B TOUKe ¢ + 1 CTOUT TesiernopTep, KOTOPBIN OTIIPABJISET HAC B TOUKY
1, KaK TOJIbKO MBI JIONLIN 10 %+ 1, ¥ MBI XOTUM JONTH JI0 TyAa j pa3. Torma orBeroM Oy-
qet Dy, _11. Havanbnble snavenns (pu @ < 0) oueuHO paBHbl 0. OcTajgoch HAYIUTHCS
nepecunTeiBaTh D;, 3Had D;_1. [locuntaem D; j. ObosHaunM pj, BEpOATHOCTL TOTO, UTO
B IIPOIECCE HAIIETO Iy TemecTBUs (JJIst JOCTUKEHUsI TOYKK i + 1 j pa3) cpeiu b; mioxux
MocTOB 13 4 B i + 1 ciromasocs poso k. Torma D;j = >, pr(j + k + Di—1 jyk) (TK. 110
TOUYKM { HAM UPUIETCS J0iiTH j + k pa3). 3aMeruM, 4To IPHU BBIUUCJICHUN TaKUM aJjiro-
purmoM D, 1 Bo Beex mosunusix j < S = > b;. Buaunt, (ecau ObI MBI OTKY/Ja-TO 3HAJIH
pk), Ham anroputym padoraer 3a O(Y, S - b;) = O(S?) (upu dbukcupoBaHHOM j MBI J1/151
KazkJI0ro ¢ JiesaeM b; oneparnuii).

Ocrajioch mocunTaTh pPr. DTHU BEJUUNHBI O3HAYAIOT BEPOSTHOCTH TOTO, UTO JJIsl CJIydaii-
HOT'O IIPOIECCa XOXKJIEHUS MEXKJIy TOUYKAMHU ¢ U ¢ + 1 MBI JIOCTUT'HEM j YCIIEITHBIX PO-
x0710B 3a j + k monbiToK. MOXKHO MOIBITATHCHA BBIUACATL (POPMYITY HBHO a MOYKHO U
MTOCYUTATE ITO OTJAETBHON HECTOXKHON JUHAMUKOW. A MMEHHO, MyCTh d 6y1LeT BEpOsAT-
HOCTH TOT'O, UTO IPU IIYTEIIECTBUU MEXKIY ABYMsS TOUKAMU, MEXKIY KOTOprMI/I IepBO-
HaYaJbHO OBLIO @ XOPOIIUX U b IJIOXUX MOCTOB, MBI czgenaeM S TPOXOJIOB, B PE3yJIbTaTe

az’

Yero j IUIOXUX MOCTOB paspyliarcs. lorna pi = k J 11 . T.K. HOCJEJIHUI IIPO-

_a
a+b—i (
x0J1 06s13aH OBITH yerentHbiM). Kak ke mocanrars d s 52 Orger — OYEeBHUIHON JUHAMUKOMN
ab _ a,b _b—j+1 a
dig = d;” - ot + d]s R (HaqaﬂbHoe 3HaYEeHne doo = 1). Ilap a,b Bcero
O(n), cocrosiuuii AuHAMUKE JJIsi (PUKCUPOBAHHBIX a,b Beero smmtb O(b; - S), nepecuu-
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thiBatores onm 3a O(1), smaduT, mrorosoe Bpemst paboter O(Y_b; - S) = O(S?). 3uaunr,
UTOrOoBOE BpeMst paboThl obemx muHamuk O(S?).

C. Crisis

Ecmu P, = P, = 0, To Bce P; ToXK1eCTBEHHO paBHBI HYJII0. [IycTh X0Tst OBI OJTHO U3 Unce
P, nwnu P, He paBHO HYJIO.

Ecmu nns kakoro-to ¢ P; < Pjyq, TO y2Ke CJIeIyIOmuil 3J1eMeHT OYIeT OTPUIATETLHBIM.
B wactaoctn, B cayuae P = 0, P, # 0 orpunmarenbHbM OyaeT yxe Ps, m ocraérces
pPaccMOTpeTh TOJIBKO CIydau, KOTJa mepBbie k > 1 quces mocieI0BATe IbHOCTH He PABHBI
HYJIIO.

Pacemorpum tpu nonpsi upynwx aucia P, Piyi, Piyo. Ecim Piyo > P;/2, To (Tak Kak
Piyo = P;—Piy1) Piy1 < P;/2 < P19, u P13 yxXe orpunareibHo. Takum 00pa3oM, 4ro-
661 P;43 6bL10 HeoTpuaTeabHo, Pjio He 10/pKHO npeBocxoauth P;/2. CoorBercTBeHHO,
nosTyaeM, 9To Po;yo He npesocxonut P /2¢) To ecth He mozamee 2 - loga(min(Py, Po) + 1
AroB B MOCJIENOBATEIHHOCTH WU MOSBUTCSA OTPUIATENBHOE YHUC/IO, WX MOABATCS HyJIb.
B nocienneM ciaydae pacCMOTPHUM IEPBLIA HYJIb B IOCIEI0BATELHOCTH. TaK KaK 10 II0-
CTPOEHUIO Y HAC TEePEeJl HUM HJIET MOJIOXKUATEJbHOE YUCTIO X, TO 3a HYJIEM CJIEJyeT CHOBA
x, a ganee —x. To ecTb yepes JBa IIara MoJIydaeTcss OTpUIATeIbHoe Jucao. Tem camMbiM
OIIEHKA KOJIMYECTBa 1aroB ceepxy — 2 - loga(min(Py, P2)) + 3, ¢ yuéroMm orpaHuveHuii
9710 He npesocxoauT 2 - (32 + 3) = 70.

C y4éroMm 9TOro, perieHne mpejCTaBiser coboii MOJeJupOBaHue MPOIEeCca B IHKJIE JI0
TeX II0p, II0Ka COOTBETCTBYIOIee YuC/Io He craHer orpunarenbHo. Coyuqait (0,0) moxer
OBITH PACCMOTPEH OT/IEJIBHO, KAK BAPUAHT MOXKHO 3aBEPIIUTH IUKJI rocie 70 nrepariuit
u BeiBectn (0,0).

D. Dining Room

EcTh HECKOTBKO pa3HBIX pEeIIeHuil 3ToH 3a1atu.

Permrenne neppoe, Hanbosee mpocroe. Bynem permars 3amady MeTOIOM "KBaIpaTHIHOTO
cuycka". Ilycrb, HanpuMep, K HaM IPHINE]T UHTPOBEPT. 3aIlyCTUM JIBOMYHBIN ITOMCK IIO
HMCKOMOMY MaKCHMAaJbHOMY PACCTOSIHUIO. BHYTpPH JIBOMYHOIO ITOMCKA JJIsI TEKYIIETO 3HA-
JeHns d HaJI0 YMETb IPOBEPSITH CJIEIyIollee YTBep:KeHue: "mpaBia Jd, 9TO €CTh XOTsI
6]31 OJH CTOJI, HaXO;LHHleICH BHE BCEX prFOB C IIeHTpaMM B 3aHATBHIX CTOJIaX 1 paﬂI/Iy—
camu d". Bymem menaTh 9T0 METOIOM KBaJIpaTHIHOIO CIIycKa. Y Hac OyIeT peKypCuBHAas
byHKIMS, TPUHIMAIONIAS HA BXO[ IPIMOYTOJBHAK U PEIAoIias 3a1a49y /jid Hero. Ecu
[IPSIMOYTIOJIbHUK BBIPOXKJIEHHBIA — pelleHne TPUBHAIbHO. ECau IpsMOyroJbHUK IeJIH-
KOM JIEZ2KUT B KAKOM-TO prre, TO UCKOMOI TOYKH TaM 6bITI) HE MOXKeET. I/IHaqe p336I/IBa€M
€ro Ha 4 NPUMEPHO PaBHBLIX IPSIMOYTOJbHUKA U 3allyCKaeMcsl OT HUX peKypcuBHO. s
3KCTPaABEPTa MOXKHO JeJaTh TO K€ caMOe, TOJILKO IPOBEPATb, He JICXKUT JIM TeKyIuil
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MIPSIMOYTOJIBHUK MTOJTHOCTBIO BHE Kakoro-iubo kpyra. Ilogemy sro 6ymer paborars ObICT-
po? 3aMeTuM, YTO B 3TOM PEIIEHUU TIPSIMOYTOILHUKHA OY/IyT U3MEIbIaThCsT TOJIBKO BJIOJH
MHTEPECYIONIel Hac 00JIACTH Mepecevdentsi, MOITOMY CyMMAPHOE UNCI0 PEKYPCUBHBIX BbI-
30B0B Oyzer O(n +m) (B cpejiHeM; u3-3a TOrO, YTO MBI JIeJIaeM JIBOUYHBIN [OKUCK, Oyer
noJstydaThest gaxe Menblne). Obbsicaenne He coBceM hOpMasIbHOE, HO, T.K. PACIIOJIOKEHIE
3aHSITBLIX CTOJIOB HE MMEET KaKON-TO 0CODON CTPYKTYpPBI, CHENUATBHO MTPOTUB ITOTO AJl-
ropuTMa, TO Ta OllEHKA B JIaHHOI 3a/1a4ue BepHa. Ha kaxk bt Bb130oB TpaTurcs O(q) ome-
panmii Ha TPOCMOTP BCeX KPYToB, HO3TOMY HTOrosas cioxknocts O(g?nmlog (n + m)).

Bropoe pemenue, 6ojiee HHTYUTUBHO MIOHATHOE, HO HE Takoe ObicTpoe. Bynem aenars To
JKe caMoe, UTO U B IPOIILJIOM PelleHnH (JIBOUYUHBII [IOUCK 110 OTBETY ), HO IPOBEPKY Oy/1eM
JleIaTh He KBaAPaTUIHBIM IIOMCKOM, a 60J1ee eCTeCTBeHHBIM aaropuTMoM. Ilepebepém Ko-
OPJUHATY T, II0CJIE 3TOI0 HaJ0 IIPOBEPUTh, €CTh JIA CPEIU TOYEK ¢ Takoil (PMKCUPOBaHHOI
KOOpAMHaTOi nckoMas. [lepebepéM Bece KpyTrH B HAIEM OTPE3KH, KOTOPBIC OHI BBICEKA-
0T Ha OPsIMOli ¢ JaHHON KoopauHaroii . ['panur orpeskos O(q), NPOBEPUTD, €CTh Jin
HEroKpbITass Touka, MokHO 3a O(glogq). Urorosoe (yke cTporo joka3aHHOE) BpeMs
paborer nosyuaerca O(ng? log (n 4+ m)logq).

E. Exhibition Hall

DTo TUNWYHAS 3aJiada Ha MOJIHBI 1epebop BapmaHTOB. Ha KaxKioMm miary BeIOMpaeTcs
TouKa P — camasi jieBasi U3 CaMbIX HUXKHHUX BEPIINH HE3aHSATOW 00JIACTH, OIPEIesIsiOT-
cst pa3Mepbl HAUOOJIBINErO MPSIMOYTOJIbHUKA, KOTOPBI MOYXKHO Pa3MECTUTh BEPIIUHON B
Touke P. PaccMmarpuBaioTcs Bce HE3aHATHIE MPSIMOYTOJBHUKNA B IBYX OPUEHTAIINAAX, U TE
U3 HUX, KOTOPbBIE MOJIXOST IO Pa3Mepy, [0 0Yepe I IIOMEIIAIOTCS B 9TY TOUKY, U 11epedbop
BBI3BIBAETCS PEKYPCUBHO.

Jlist ompesiesienus TOUYKH P MOXKHO BOCIIOJIB30BATHCA Te€M (DAKTOM, UTO OHA SIBJISIETCS
00 HYZKHEN JIeBOil BepIIMHO cTeHbl (B camMoM Hadaje mepebopa), Jubo BepxHeil je-
BOJ MJIM HU2KHEH IIpaBoil BEPIINHON OJIHOIO U3 HPAMOYTOJIbHUKOB, YK€ IIOMEIEHHBIX Ha
CTEeHY.

F. File Sharing

Nckomoe Bpems B 3ajiade — 3TO BPeMsi, KOTJIa CAMBIC MOCTCIHNE aKTUBU3UPOBABIINEC
KJIUEHTHI TIOJydaT Bech (haiisr neaukoM. JIJist permennst 3a/1a4n MOCINTAEM KOJIMTIeCTBO A
CaAMBIX ITOCJIEIHUX OJIHOBPEMEHHO AKTUBU3UPYIOMIUXCS KJIMEHTOB B MOMEHT BpeMenu T’
UX aKTUBAIUU.

B sToT MOMeHT BpeMenn KasKIblif I3 HOBBIX KJIHEHTOB MOXKET KaK MaKCHMYyM IOJyYNTh
or Kaxoro n3 (N — A) crapblX KJIHEHTOB 110 OJ(HO He3aBucuMoii qactu daiiia, mioc
1 mezaBHCHMYIO JacTb OT cepBepa — OOJbINeil CKOPOCTH OHH JOCTHYb HE CMOTYT H3-33
OTCYTCTBHS JOIOJIHATE/IbHBIX UCTOYHUKOB U OI'DAaHUYEHUs KaHaJIOB IO cKkopoctu. lIpm
9TOM OHH JEHCTBUTEJILHO CMOTYT 3TO CJIE€JIATh, T.K. HA OJHOM IIPOU3BOJILHOM IIPEIBIIYIIEM
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MOMEHTE BpeMeHH KaxK/blil 13 (N — A) KJIHEHTOB MOXKET MOJIyYUTh OJHY HE3aBUCHMYIO
qacThb daitia or ceppepa. Takum 06pasoM, B MOMEHT BpeMeHu 1 KasKIblil 13 [OCJIeTHIX
KJIMeHToB nostyant 1o (N — A + 1) wacreit daitna.

Hastee 3aMeTnM, 9TO Ha KaXKJIOM IIare, HAYMHas ¢ MOMeHTa BpeMeHu 1 Mbl MOXKEM Bbl-
O6paTh PacchIKy OT cepBepa N HOBBIX YacTeil ¢ailia, KOTOPBIX paHee He ObLIO B pa3ate:
110 OJHOW HOBOH YACTH KaXKJIOMy KJIMeHTY. [losToMy Ha KaKIOM Iare, HAUWHAST C MO-
MeHTa BpeMenu 1 + 1 Bce KJIMEHTBI MOTYT IE€PECJIATH BCEM OCTAJIBHLIM KJIMEHTAM CBOIO
HOBYIO 9aCTh, IIOJyYeHHYIO B MOMEHT BpeMeHU T', a Tak:Ke MOJyIUTh OJHY HOBYIO 9aCThb
ot cepBepa. Takum 06pa3om, B MOMEHT BpeMmenn 1+ 1 u jiajiee Kak Iblil KJIUEHT MOJIyIaeT
N HOBBIX YacTeil OT JApyrux KJIUEHTOB U cepBepa 3a 1 1mar.

Nroro orser Gyner pasen:
T+1,ecm (N—A+1)>K
T+1+[(K—(N—-—A+1))/N],ecm (N -A+1)< K

G. tourist

B 3amade Tpebyercs i 3aJaHHOTO OPUEHTUPOBAHHOIO rpada HAfTH Iy Th, COAepKaIuii
3a/laHHOe MHOKECTBO BEPIIHUH.

Jlns pemennst 3aa49M PacCMOTPUM KOHAECHCAIMIO JaHHOro rpada — rpad, IIoaydaro-
MIUIACST U3 UCXOHOTO OO'bEIMHEHNEM CUJIBHO CBSI3HBIX KOMIIOHEHT B BEPIIUHBI (I10pOOHEe
cum. B kaure Kopmena pasgen "Cusbno cBsisuble KomnoneHTs"). Ecan kakas-To Bepim-
Ha MCXOTHOrO rpada BXOIMIa B MHOXKECTBO 00S3aTeILHBIX JJisl IOCEIIeHNs] BEPIIUH, TO
BEpIIMHA, COOTBETCTBYIOIIASA COAEPXKAIIEH €é KOMIOHEHTE CHJIBHON CBSI3HOCTH, JOJZKHA
OyIeT JexKaThb Ha UCKOMOM IIyTH.

Teneps pemumM UCXOIHYIO 3@y st rpada, He COIEePIKAIIEro TUKJIOB.

PaccMoTpuM TOHOIOrHYecKy 0 COPTUPOBKY JaHHoro rpada (moapobuee cm. B kaure Kop-
Mmena pasges "Tonosorndeckast coprupoBka'). Bo3bMéM oTMeueHHBIE BEPIIUHBI B TOM
[OPSiJIKE, B KOTOPOM OHU BXOJAT B 3Ty TOHOJIOTMYECKYIO COPTHUPOBKY. Kcjum MCKOMBII
IIyTh CYIIECTBYET, TO CAMOI IE€PBOIl BEPIIUHON B 9TOM CIHCKe OyJeT BEpIINHA CTapTa,
caMoil mocJjieHelt — BepinuHa (GUHUIIA, a JJId KaXKJI0 [Mapbl COCEHUX BEPIINUH ITOTO
criucka Oy/eT CyIecTBOBATh HEKOTOPLIHN IyTh n3 0oJjiee paHHeil BEPIUHLI B CJISYIOILYIO.
Eciiz 910 He BBINIOIHSETCS, 3HAYUT, YTO JTUOO U3 CTAPTOBON BEPIIUMHBI HEJIB3sI T00PATHCS
10 BCEX OCTAJIbHBIX, MO0 HE M3 BCEX OTMEUYCHHBIX BEPIIUH MOXKHO I00OpaThcs M0 hbUHU-
1ma, Jubo JIs KAKUX-TO JIBYX OTMEYEHHBIX BEPIIUH U U U HE CYIECTBYET IIyTH KaK U3 U
B v, TaK ¥ U3 ¥ B u (ecu Obl ObLIn 00a TAKUX IIyTH, BEPIIUHBL U U U 00bEIUHUIUCH Obl
B OJIHY KOMIIOHEHTY CHJIbHOW CBHA3HOCTH, 8 €CJIM HET HU OJHOTO IIYyTH, TO OYEBHUIHO, UTO
9TH JIBe BEPIIUHBI OJHOMY IIyTH IIPUHAJIJIEIKATH HE MOIYT).

Teneps HAWIEM IIyTh, B OPUEHTHPOBAHHOM I'pade 6e3 MUKJIOB, COJepKaIuil 33 aHHbBIE
BEPIIMHBI B OMPEJIETEHHOM TIOPSIKE. DTO MOXKHO CIEIaTh, HATpUMep, Tak. 1lycts vy, vg,

., Up — CIHUCOK 00si3aTeJIbHBIX BEPIIWH B MOpsijike obxoja. Haiiném myTs u3 v B v1
110 0OpaTHBIM pEOpaM, 3aTeM IIyTh U3 V3 B V2 IO OOpATHLIM pEéOpam, U T.JI. A0 IIyTH U3
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Uk B Ug—1. ByJeM HaXOIUTb MyTh, HAIPUMED, [TOUCKOM B NIUPUHY (MOYKHO ¥ TIOMCKOM
B TJIyOUHY), TIPH 9TOM IIOMETKH O TOM, 4TO HEKOTOPBIE BEPIIUHBI y2Ke ObLIN IIOCENIEHBI,
MEKY UTEPAIUSIMA CHUMATE He 6y1eM. DTO TapaHTUPYET HAM BpeMst pabOTHI 9TOI IacTn
anropurma O(N?), rie N — Koimuectso Bepmmn B rpade (Kaxaoe pe6po o6oiiaém me
6osee oaHOTO pasa, a pédep O(N?)).

Kazxmast Bepinna HaliIeHHOTO IIyTHU IPEJACTABIIsIET COO0N KOMIIOHEHTY CHUJIBHON CBSI3HO-
ctu ucxogHoro rpada. Teneps HayduMest 00XOIUTH BCE BEPIIUHBI OJJHOW KOMIIOHEHTHI.

JomycTuM, B KOMIOHEHTE BblJIeIeHa HEKOTOPast BEPIINHA S;. SAIlyCTHM, HAIIPUMeDP, IIOUCK
B IIMPHUHY BHYTPHU 3TOH KOMIIOHEHTBHI U3 BEPIIUHBI S; 110 IPSIMBIM PEOpaM, 3aTeM eIné
oH — 110 obpaTHBIM. TaknM 00pa30oM, MBI Telepb yMeeM CTPOHTH IyTh U3 BEPIIHHbI
$; B JIIOOYIO BEPIIUHY 3TO# KOMIIOHEHTHI U 0OparHO. Tak MOXKHO 00OWTH BCE BEPIITUHDI
JTAHHOM KOMITOHEHTBI. JTO B CyMMe T0 BeeM KoMmmonenTaMm re 6osee O(N?) omeparmit.

Tenepn HalijiéM, kakue peOpa UCXOMHOIO Trpada COEIUHSIOT COCETHUE KOMIIOHEHTHI Ha
HaflICHHOM IIyTU — HaM HYXKHO II0 OJTHOMY peOpy s KaXKI0#l Haphbl COCETHUX KOMIIO-
menT. TakuM 06pa3oM, JJIsd KaxKJI0i KOMIIOHEHTHI MBI OIIPEJIEJINM €€ CTapTOBYIO BEPIIUHY
S;, & TaKKe BEPIIUHY f;, B KOTOPOH HY?KHO 3aKOHYUTH 0OXOJ 9TOI KOMIIOHEHTHI.

Terepb MOKHO BOCCTAHOBUTH BECH IIYTh: MTOPSIIOK 00X0/1a KOMIIOHEHT CHJIBHOM CBSI3BHOCTU
M3BECTEH, KaXKJIyI0 KOMIIOHEHTY OOXOAUTH yMeeM, peOpo, COeMMHSIIONEee ABE MOCIeI0Ba-
TeJbHbIE KOMIIOHEHTHI 3HAEM.

Tenepnb y6eauMcst, YTO HaflICHHBII Ty Th BCEI 1A COAEPKUT He 6ostee N2 BeprmH. XyIImmm
caydaeM OyIeT, ecyin y HaC BCero O/Ha KOMITOHEHTa CHUJIbHON CBI3HOCTHU. Torma mpu 06xo-
JIe BCeX €€ BEPIIUH MOXKHO TIOJIyYUTh CYMMAaPHBIH 11y Th jyiuHoii (14+2+...+(N—1))-2 =
N(N —1). Teneps, eciau npubaBuTh K 5TOMY MaKCUMAJbHYIO JUIMHY IIyTH U3 CTAPTOBOM
BepimHbl B Koneunyio, noayunm N(N — 1) 4+ (N — 1) = N2 — 1. A rak kax pébep na
IlyTH Ha OJIHO MEHBIIe, YeM BEepIINH, TO IoTydaeM posHo N2, 4To He IIPEeBOCXOUT Orpa-
HUYEHUs U3 YCJIOBUsA. KC/IM KOMIIOHEHT CHJIBHOW CBSI3HOCTU OOJIBIIE OJHON, TO HECJIOXKHO
JIOKa3aTh, YTO MaKCUMAaJbHOE KOJMYECTBO BEPIIMH HA IIyTH, [IOCTPOEHHOM TAaKHM aJIlo-
puTMoM, Gyzer Menbie, uem N2,

Taxum o6pasom, momyunma pemenne 3a O(N?) M0 BpeMeH: U M0 MaMATH.

H. Heroes of Money and Magic

BalVIGTI/IM, 9TO B Ka)K,HbIﬁ MOMEHT BpeMeHU MO2KeT 6I)ITb 2 I'PaHUYIHBIX COCTOAHHNA MHBE-
cropa — "6e3 akmuit’ u "KyILUIeHO MaKCHMaJibHOe KoyimdecTBo akmuit’. I[Ipm srom omru-
MaJIbHOE€ ITOBEJCHNE MO2KET JOCTUT'ATHCA TOJIBKO Ha 3TUX I'PAHUYIHBIX YCJIOBUAX, T.K. €CJIA
B KaKOU-TO JIEHDb BBITOHO OCYTIIECTBUTH MPOJAXKY aKIWii, TO ONTUMAIBHO OYyIeT UX mpo-
JIaTh BCE W IIPU 9TOM B HaYAaJIEe JIHSI UMETh MAKCUMAJILHO BO3MOYXKHOE HA JIAHHBIIT MOMEHT
kosmaecTBo. He citeyer 3a0bIBATD, ITO WHOT/A HE BHITOIHO HU TPOIABATD, HU MOKYIATH
AKIIH.

st pertienust JOCTATOYHO MPOUTH BECh MACCUB II€H OJWH Pa3 U aKKYPATHO BBIYUC/IATH
JlydIliee BO3MOXKHOE COCTOsIHME "0e3 akiuil” n "KyIJIeHO MaKCUMAaJbHOE KOJUYECTBO aK-
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nuit’ B KayKObIi 1eHb. [Ipu 9ToM HavaIbHOE COCTOSIHIE JIJIsT KAXKIOr'0 ITHsT PABHO COCTO-
STHUIO TIPEJIBIIYINEro JIHsI, YTOObI (PUHAHCOBBIM Pe3ysIibTaT He YXYIIINUJICT B pe3yJbTare
omeparuii. B KoHIe TOTydInM j1Ba COCTOsIHMS, U3 KOTOPBIX HAJ0 BBHIOpATH Jrydiiee (mpo-
JIaB aKIUU JJIsi OIEHKH BTOPOTO COCTOSIHMS ). SAIMChIBasi EPEXOJIbl MEXKJLY COCTOSHUISIMU
Ha KaXKJIOM ITTare HeTPY/THO BOCCTAHOBUTDH U BBIBECTU BCE JIEMCTBUSI MHBECTOPA, JIJIs KaXK-
JOr'0 JTHS.

I.I, V, X, L, C, D, M Problem

Tax Kak HATYPAJbHBIX YUCE], TPEJICTABUMBIX 110 YKA3aHHBIM IIPABUJIAM PUMCKAMHU ITHh-
pamu Bcero 3999, To 3a1a1y IPOIIE BCETO PelnaTh MOJIHBIM IIepebOpOM BCEX BapUaHTOB. A
nMeHHo, nepebepem Bee unciia ot 3999 no 1. IlepeBesiem Kaxk10e U3 HUX PUMCKYIO CHCTe-
My cuncienus. [Iposepum, 9T0 B CTpoKe OBLIO JOCTATOYHO PUMCKUX IU(P /s 3aIUCH
sroro yucia. V3 Takux BapuMaHTOB BBIOEPEM MaKCHUMAJIbHBINA IO JJINHE, & TPU PaBHON
JJINHE - TI0 3HAYEHUIO.

L1t pean3aly 3TOTO aJI'OPUTMA IIPU CYNTHIBAHIHI JAHHBIX IIOACYUTAEM B MaCCUBE cnt,
IIPONHIEKCUPOBAHHOM CHMBOJIAMH C KOJaMH 10 127, CKOJIbKO COOTBETCTBYIOIINX CHMBO-
JIOB HAXOJWUTCS B CTPOKE, IIPU TOM CTPOYHBIE JIATUHCKHAE OYKBBLI Cpasdy IIEPEBOIATCS B
MIPOIMCHBIE IIyTE€M BBIYMTAHUS W3 WX Koja 32. 3areM Hac OyJIyT MHTEPECOBATDL TOJIb-
KO 3JIEMEHTHI 3Toro maccusa cnt[’I’], cnt[’V’], cnt[’X’], cnt[’L’], cnt[’C’],
cnt[’D’], cnt[’M’].

[lepeBox 4mcia B pUMCKYIO CHCTEMY CUHCJIEHUSI OCYIIecTBsieTcss Tak. CHavda a CTaBUIM
CTOJIBKO 6YKB M, CKOJIBKO BO3MOKHO, BBIUUTAs TP 3TOM 13 3Hadenus ducia 1000. 3arem
crapuM koMmOuHanmio CM, eciu ocrasieecs: uncjo He Menbine 900. ITorom amamornano
roceoBaresibHo mocrymaem ¢ 500, 400, 100, 90, 50, 40, 10, 5, 4 u 1. 3ameTum, 9TO IpH
TaKOM TIOPsIJIKE CPABHEHUS U 3aIIUCHA COOTBETCTBYIONUX udP, 60JIbIIIe TPEX OINHAKOBBIX
1bp MOJPsiJL Oy IUTCs He MOXKeT (J1si ducest, He npeBocxosamux 3999).

J. Jams

OTcoprupyeM Bce MHEHHs II0JIb30BaTesell 10 BO3PACTAHUIO CKOPOCTEil, TakxkKe J00aBUM
ckopocTh = 0, ecsm TakoBoii He ObLIO B aHHBIX. [Tosryunm Toukn Ha orpeske [0, 1000000],
B KaXK/I0ii M3 HUX [TOCYUTAEM CyMMapHOE KOJIIMIECTBO MOJIOCOB 3a Kazk iplit 1iset: Vote[V;|[Color].
Hasee 3a ynHeiiHOe BpeMst IIOCIUTaEM CyMMapHOe KOJIMYECTBO I'OJI0COB 3a KasKJIbIi I[BET
J10 ¢ — cropoctu BKJountensHo: SumV oteBefore[V;][Color]. U3 sroro Gyner takxe
H3BECTHO 00IIee KOJIMYECTBO IOJIoCoB 3a Kaxkaplil nuser SumV ote[Color|, a Takske Jer-
KO BBIUHC/ISIETCS KOJIMYIECTBO TOJIOCOB 3a KayKJIbIil I[BET CTPOrO IIOCJTIE § — CKOPOCTH:

SumVoteAfter[V;][Color] = SumV ote[Color| — SumV oteBe fore[V;][Color].

Bamerum, UTO ecyiu BLIOpAHBI HEKHE TPAHUILI CKOpocTelt A u B jjist pacKpacKu mpo-
00K, TO KOJINIECTBO HECOBIAAEHNH BIOPAHHON pacKpacKu ¢ MHEHUSIMU IIOJIL30BaTeNel B
sToM ciaydae pasHo: Penalty(A, B) = (SumVoteA fter[A][0]+SumVoteBe fore[A][1])+
(SumVoteBefore|B][1] + SumVoteAfter|B][2]) = Penaltyl(A) + Penalty2(B). T.e.
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dbyukuus Penalty(A, B) na camMoM Jiejie pacrnaaeTcst Ha 2 9acTH: 3aBUCHMYIO TOJBKO
oT A M 3aBUCHMYIO TOJIBKO OT B, ¢ JIONOJHUTE/IBHBIM OrpanndenueM u3 3ajauu A < B.
Tax>ke ormerum, 4to eciin A wim B He coBIaIaI0T ¢ KAKUM-IM00 U3 38/ JaHHBIX 3HAYCHU
CKOPOCTeii, TO, YMEHBINNUB UX JI0 OJIMKaIeil 3a/IaHHON CKOPOCTH, OTBET CTAHOBUTCS 0O-
Jlee OTITUMAJILHBIM 6e3 m3MeHeHus 3Hadennst pyurnun Penalty, mostomy A u B momKHbBI
ObITH PABHBI OJIHOIN U3 CKOPOCTEil M3 BXOAHBIX JaHHbIX (miu ().

Tenepn 3a uHEliHOE BpeMs MPOIIeM MacCUB JIAHHLIX OT HaJYaJa J0 KOHIA U JUHAMUYe-
CKHM IIpOTrpaMMHPOBaHUEM ITOCYUTAECM JIJIs Ka)KI[OfI CKOpOCTH ‘/; MHUHHUMaAJIBHO BO3MOZK-
Hoe 3uadenue Penaltyl(A) npu A < V;, a norom 3a JuHeiiHOe BpeMsi POiiieM MaCCUB
JAaHHBIX OT KOHIIa B HAYaJIO 1 JUHAMUIYIECCKUM IIPDOTPaAaMMUPOBAaHUEM IIOCUUTAEM JIJId KazK-
Joit ckopocTu V; MUHEMAJIBLHO Bo3MoxKHOe 3Hadenue Penalty2(B) npu V; < B.

Korga gactu dyuknnn Penalty(A, B) mocautanbl I KayK 10 BO3MOXKHON CKOPOCTH,
0CTaeTCsl IPOMTH MACCUB CKOPOCTEll ellle pa3 M HalTH MUHMMAJIbHOE 3HAYEHUE CYMMBbI
MUHAMAJIBHO BO3MOXKHBIX Penaltyl(A) u Penalty2(B) s kaxoit ckopocru. Haiis
r106aJIbHBI MUHUMYM, HEOOXOJMMO BBIBECTH COOTBETCTBYoIue 3HadeHuss A u B, Ha
KOTOPBIX jocturaiorcss MuanMyMbl Penaltyl(A) n Penalty2(B).

K. King’s Palace Garden

OuesnHo, uTO 006/1ACTH Ccala OyaeT cocToaATh u3 Tpeyroasuuxkos A;OA;, rae O — noio-
JKeHne JBopna, a A; m A; — ToJIoXKeHus TocIeoBaTeIbHbIX BepInnH cajaa. [Ipn srow,
BO-IIEPBBIX, 0TPe30K A; A Buzen u3 Toukn O, KaK WIyHInii ClIpaBa HAJIEBO (T.e. HEePEeXO/
or nampasienns OA; k OA; uaer IPOTHB YacOBOIl CTPEJIKH), & BO-BTOPBIX, BHYTPU Tpe-
yroJIbHUKA HeT Hu oguoro 6aobaba. Ilocrpoum opuenTupopannoiii rpad G, BepmiuHamu
KOTOpOro 6ymyT momyctumbie Tpeyroabanku AOB, a pebpa OyIyT WATH U3 BEPIIUHDLI
AOB B COD Torma u ToJbKO Torga, koraa B u C' coBHamaior, a Iepexol OT HallpaB-
sennst K AB x Hampasyiernto C'D ujaér nNpoTHB YacoBO# CTpesikd. 3ajada CBOJUTCT K
TOMY, 9TOOBI HAATH B rpade MUKJI, KOTOPbI 00xoauT TouKy () pOBHO OIUH pa3, & CyMMa
IUIOIIA/IEel €TI0 BepIINH MaKCUMAJIbHA.

Orcoprupyem touku A; no Harpasyenusm OA;. Ilopsiiok OyaeT MUKJINIECKUM, T.€. BO
BCEX CJIyUasiX MbI CIUTAEM, ITO 1ocae TOUKN Ay uayT Agi1, Akto, . oy Any A1y, Ap—1.

Yro0bl st TOYKKM Aj OIpeneuTh fomycruMmble Tpeyroabauku ApOA;, Hago BLIOpaTh
Touku Aj, 1J1st KOTOpBIX HampasiaeHue Ay A; HAXOIUTCS IPOTUB YaCOBOIl CTPEJIKM OT Ha-
upasiaenanit AgAgi1, ..., AxAj—1, HO 10 gacoBoii crpesike o1 ArO. HazoBéMm MHOXKECTBO
Bepiud ArOA; 1j1s1 KOHKpeTHOro 3uadenus k 6ji0koM Beprun Gy,.

Ecmu B rpade G ects pebpo uz 4,04, B A;OA,, T0 B Hem ecTb u Bce pebpa uz A,0A,
B AjOA, ma Beex Ag, naymux nocie A, (camras or Ag). DTO HAM HPUTOAUTCS IPU
[IOMCKE IHKJIA ¢ HanOOJIbIIeH ILIOmaabio. BTopoil dhakT, KOTOpPLI HAM IIOHAIOOUTCI —
4YTO B JOOOM IUKJIE HARIETCA TOYKA ¢ MEHAMAJIBHON KoopauHaToil y. IlosToMmy mam Jo-
CTATOYHO IIepedpaTh Bee TOUKU Aj, Y-KOOPIUHATA KOTOPLIX MEHLIIE, UeM {-KOOPIUHATA
Touku O, ¥ PACCMOTPETh IIUKJIBI, KOTOPhIe HaUMHAIOTC ¢ BepmuH ApOA;, 1J1sT KOTOPBIX
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nanpasyeane Ay A; uner B Hanpasiaennu (1,0) uan mpoTUB Y9ACOBON CTPEJIKH OT HETO, U
3aKaHIUBAIOTCSA B ONHON u3 Bepmud A, OAy, 1ig KOTOpLIX Hamnpasienne A, Ay uger mo
gacoBoii crpesike ot (1,0). Kpome toro, B nukie ne jomkno 66ith Beprnun A,OA,, nis
KOTOPBbIX TouKa A, jexxur Mexay A, u A, (B mopsiaKe UX HyMepPaIn).

Sagada perraercs METOMOM AMHAMUYECKOro IporpaMmuposanusd. Ilycrs Ay — upemio-
JaracMasl TOUKa IUKJIa ¢ MEHIMAIBHBIM Y. Jlia Kaxpoit sepmmuner A,OA, OyemM nckaThb
MaKCHUMaJIbHYIO IJIOMA b BEPIINH Ha IIyTAX 0T 0j10Ka (G}, KOTOPbIE MOXKHO IIPOJIOJI>KUTh
stoit Bepmmuoit A,0A,. B magane Bribepem nepsyio sepmmny ApOA;, nas KoTopoit
Hanpasyieane AxA; unér nporus yacoBoil crpesku or (1,0), u ykaxkem, 9T0 Jist Heé
wioma b pasHa Si; = 0. /Iy Bcex ocTa/ibHBIX BepIInH I'pada YCTAHOBUM ILIOMA b — 1.
Temepp my1st Kaxkgoro 6s0ka oT G 10 (Gi_1 BBIIOJHAM CJeAyIONIyIo mporeaypy. Ilycrs
s10 610K (). Byznem nepebupars Bepmmner A,OA, 10Ka He Hai/IEM BEPIIUHY, JJIs KO-
Topoit Spq < 0. Teneps nas Beex Bepmmn A,OA,, naunnaz ¢ A,0A,, 6epém MakCIMyM
S mnomamu Sy, A rp oT p jo r. B 6noke G, maxonum nepsyio Bepmmmny A,OAg, B
koTopyio Begér pebpo u3 A,OA,. Haxoqum mnomans S1 = S+2-S(A,0A,). Ilockonbky
KOOPJMHATHI BCEX BEPIIHH IIEJIbIE, 9Ta, IIOMALb TOXKE OyIeT MeabiM 64-OMTHBIM YHCIOM.
Janbine ects Tpu BapuanTa. Eciin s = k u Hanpasienue A, Ay UIer 10 4acOBOi CTPEJIKe
or (1,0), TO HUKJI 3aMKHYJICsI, Mbl IIPOBEPSIEM, SIBJISI€TCsI JIH ILIOIIA/Ib MAKCUMAJILHON 13
y2Ke HallJIeHHBIX, U €CJIU J1a — 3aIllOMUHAEM 3Ty IJIOMAIb U 3TOT IUKJI. K s unér panb-
mte, yeM k (camras ot p), npucsauBaem Bepimne A,OAg mnomans Sys := max(Sys, S1).
Ecanu xe s umer mosxke, yeMm k, He menaem Hudero. [locae Toro, kak Bce OJI0KM mepedbpa-
HBI, MBI IMEEM MAaKCHMAJbHYIO IJIOAIb KOHTYPa M CIHUCOK ero BepuuH. OcTajioch UX
AKKypaTHO paciiedararhb (He 3a0blBaeM, 9TO IIOJIyUeHHAs] HAMU ILIOMIAJIb BIBOE OOJIbIIe
orBeTa).

Bpems paborer anroputma O(N?3). B kauecTse Hiskmeit Touxn nepebupaem O(N) Bapuan-
TOB, JIyIsl KaKj1oro BapuanTa nepedbupaeM O(N) 610K0B, Jist Kaz10ro 6J10Ka epedbupaem
O(N) rovek (npu BEIOOpe MaKCHMyMa, U3 Spy, IOACUUTHIBAEM YACTHYHbIE MAKCHMYMBI —
UX 1epecdéT JUIs Kaxkaoil Toukn jesaeM 3a O(1)).

L. Lamps of the Mind

Brayasie 3ameTnM, 9TO KaXxK/blii TPEYTOJIbHUK OJHO3HAYHO 3aJIa€TCsl MAPOil CBOMX HAU-
MEHBIIKUX CTOPOH (IOJ JJIMHAME CTOPOH OyJIeM TIOHUMATDH HE UX NeOMETPUIECKUE J[JTMHBI,
a paccTosiHUe TI0 Jyre OKPYKHOCTH 6e3 TpeTeil Toukn). B KadecTBe mepBoit YacTu perre-
HUs OyjieM 3all0JHITh KBaJpaTHbINA OysieB Maccus afi|[j] o3Hauatomuii, yro cymecrByer
TPEYTOJBHUK HOIXOISIINN 1107, OTPAHIIEHNsI ¥ KOTOPOTO PACCTOSHHE OT IEPBOIM TOUKH
JI0 BTOPOIi 10 9aCcOBOii CTpeJIKe PaBHO 4, a Jjio Tpereii — j (i < j). 3arem, mpobeskaBIINCh
110 9TOMY MAaCCHUBY, MOYXKHO HAWUTHU Tapy MWUHUMAJJIBHBIX CTOPOH U3 ¢, J — ¢t U N — j, U
[OCYUTATH KOJIMIECTBO PA3IMYHBIX TAKUX Hap (HAIPUMED, BHOBb 3aIl0JIHsIsl KBaIPATHBII
MACCHB).

Ocrajioch OHATH KaK OBICTPO peajn30BaTh MepBYO dacTh. [lycTh mepBast Touka k. Pac-
CMOTPHUM BTOPYIO TOYKY Ha PaccTodHuu ¢. [locMOTpUM, KaKue TOYKH MbI MOYXKEM B3sTh
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B KadeCTBe TPETeil, 9TO BCe TOUKU C IOJIOKUTEIBHBIMA OTPAHUIECHISIMI KPOME, MOKET
OBITD, COBIIQIAIOMINX 110 BTy ¢ k-oit u k + i-oif Toukamu. Crano OLITL 3Has OUTOBLII
MACCHB XOPOIINX TOYEK M TOYEK KaryKJOTO I[BETA, MOXKHO OMTOBBLIME OIl€PAIUSAMI 00-
HOBUTH MaccuB ali| st k-oif Toukn. 3aMeTHM Takrke, 9TO MOKHO OpaTb i B KadecTBe
MuHAMAIBHON croponsl. [Toxy4anm (n/3)*n*n/32 oneparuit.
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