Pa306op 3apgaun «PaBeHcTBO>»

B sroit 3ama1e He0OX0MMO OBLIO BHUMATEIBHO M3YyYNTh OIPAHUYMEHMs IS PA3HBIX MOA3aJad: HET
HOJIMPYIIIIBI, B KOTOPYIO BKJIQJIbIBAIMCH ObI BCe OcTaIbHble. Jljis KaxKk 10l 1o/13a1a9u MOXKHO ObLIO HAIIUCATH
OTJIeJIbHOE PENIeHNe, COeIMHNB X BMecTe. PazbepeM pemennst moazasad.

Ilonzamaya 1. Pyynast mpoBepka

B sroit mogzagatte ObLIn JTaHbI AOMOMHATEIbHBIE yeaoBus n < 4, k = 1, t = 1. Takue orpanndenus
OCTABJIAIOT HEOOJIBIIOI POCTOP JIJIs PACCTAHOBKM 3HAKOB. J[0CTATOMHO BPYYHYIO HAiiTH BCE BO3MOXKHBIC
CIIOCOOBI PACCTAHOBKHU 3HAKOB JIJIsl BCEX 7, MOCJIE 9ero Jist KayKI0# U3 9TUX PACCTAHOBOK B IPOIDAMME
OTJIEJILHO MTPOBEPATH, HE MOJXOIUT JIU OHA.

ITonzagaum 2 u 3. Ilepebop

B sTEx mojzazagax mocTaTouHO OBLIO HAUCATH MEepebop BCEX PACCTAHOBOK 3HAKOB, MOCJIE HYEro JIsd
KazKJI0ll paCCTAHOBKU MPOBEPUTH, HE OJIXOIUT Jii OHa. [Ipu 10cTaTOMHO aKKypaTHOl peausalmn nepebop
JIETKO YKJIa IbIBAETCS B OTpaHMYIenne 110 BpeMeHn B 00erx noazagadax. Peaqmsanust 1j1st BTOpoit mojzaiadn
MOXKeT ObITh MEHee aKKypaTHasl, & TaKKe MPOIIEe 3aCUeT OTCYTCTBUS YMHOXKEHUSI.

IMonzanada 4. IluHaMuKa MO IMOOTPE3KAM

JIns1 pemmenust ocTaBIIMXCS MOA3a1a9 Hy?KHO IPUMEHNATDH JIUHAMUYIECKOE TPOrPAMMHUPOBAHUE 10 MO0~
Tpe3KaM.

st kpaTkocTH 3anmcu  BBeJeM obozuadenue: valli][j] — 910 wwmesmo, cocrosimee u3 1mubp
@i, Qit1, - - -, @5, B3ATOE MO MOMYIIO M. VIHBIME CI0OBaMM, 9TO OCTATOK OT J€JIEHHS HA 1M 9HCJIA, KOTO-
poe moJydaeTcst CKJIeMBaHueM BeeX Iudp Ha OTpe3Ke OT 4 110 j. Bce 3Havenus val MOXKHO HOCUATATH B
nporpamme 3apaHee.

[Tycrs dpli][j][v] — 210 GysneBo 3HAUEHME, KOTOPOE MCTUHHO, €CJIM MOXKHO, PACCMOTPEB MOJOTPE30K
1udp a;a;q1 . .. G5, PACCTABATH Ha HEM 3HAKH CJIOKEHHUs TaK, 9TOOBI CyMMa HMeJIa OCTATOK 0.

Bynem cunrars 3nadenust dp B mopsijike yBeandeHusi pasHoctu j — . Urobsl mocumrtars dpli]lj][v],
nepebepeM, rjie OyIeT PacioaraTbCs MOCJIe/IHUI 3HAK CJI0ZKEeHMs Ha 3TOM oTpe3ke. Kcu mocieiauii 3HaKk
CJIO’KeHHsT Oy/IET CTOATH MEXKJIy CUMBOJIaMM Ha mosunusax j u j' 4+ 1, To MBI MOKeM HabpaTh OCTATOK U
Ha OTpE3Ke C i JI0 j B CJIydae, eciu Ha OTpe3Ke ¢ i 1o j Mbl MoxkeM Habparh ocratok v — val[j’ + 1][4],
To ectb 3Hadenne dp[i|[j'][v — val]j’ + 1][j]] ncrunno. Takzke Hy»KHO He 3a0BITH 1IPO CJIyvail, KOrja Ha
oTpesKke He OyJeT HU OJHOIO 3HaKa CJIOXKEeHHUdA. B 3TOM cilydae OCTaTOK ¥ MOXKHO IIOJIyYUThb, TOJIBKO €CJIN
v = valli][j].

[Tocsie Toro, Kak 3HaYeHuss dp MOCUMTAHBI, MOKHO PEIUTH 339y ¢ HOMOIILIO JIUHAMHIECKOTO IIPO-
rpaMMupoBanus 110 npedukcam. s Hadasa nepebepeM OTBET, TO €CTh OCTATOK 10 MOJYJIIO 11, KOTO-
poBIil OyJyT JaBaTh BCe BbIpaxkeHus. IlycThb 3TOT ocTtaTok paseHn c. Torja BBemeM ele OlHy JUHAMUKY:
pref|i][j] — o0 GyseBo 3HaUEHUE, KOTOPOE MCTUHHO, €CJIN IepBble § P MOXKHO pa3dUTh 3HAKAMU pa-
BEHCTBA Ha j BBIPAXKEHMIl, ITOOBI KazKJI0€ U3 HUX JIABAJIO OCTATOK C MO MOZYJIO m. YToObI mocunuTaTh
pref[i][j], nepebepem, rie Oyaer pacmosararbcsi HAUaJo0 mocsenHero 6joka. IlyTh OHO pacrosiokeHo B
ssiemente ¢ HoMmepoM 4. Torga, eciu suavenust pre f[i’ —1][j — 1] u dp[i'][i][c] ncrunnbl, snavenne pre f|[i|[j]
Toxe ucturno. Ecym suauenue prefn][k + 1] ucrunno, 1o ocratok ¢ noaxoaut. Tak Kak B JIaHHOI 3a/1a1€e
TPeGOBATIOCH BOCCTAHOBUTDL OTBET, 9TO MOXKHO OBLIO peajn30BaTh JMOO ¢ MOMOIILIO CTAHJIAPTHON TEXHU-
KM — JUIsl KaXKJOI'0 COCTOSIHUSI XPAHHUTDb, U3 KAKOrO COCTOSIHUSI Mbl B HErO HPHILIA U BOCCTAHABIMBATH
OTBET C KOHIA: CHaYaJIa HaiiTu pasbueHue Ha GJIOKM 3HAKAME PDABEHCTBA, & OTOM B KazKJIOM OJIOKe HAWTH
HOJIXO/IAILYI0 PACCTAHOBKY 3HAKOB CJIOYKEHHUS.

AcummToTEKa BpeMeHn paboThl qamHoro pemenns — O(n3m).

ITonzamaua 5. bitset

Jluist perenust nsAToli 1103818491 TPEHGOBAIOCH IPUMEHUTD K PEIIEHUIO IPEIbILIYIIEl mo13a1a9u Kac-
CHYECKYIO ONTUMU3AIMIO JUHAMUKN TAKOTO BHJIA: CTPYKTYPY JAHHBIX OMTOBOE MHOXKECTBO. B sI3BIKE ITPO-
rpaMMUPOBaHUs C-+-+ 9Ta CTPYKTypa Ha3biBaeTcs bitset. JaHHas cTpyKTypa MO3BOJISIET IPOBOIUTE MaCCO-
BbI€ OlepaIyiy ¢ Habopom u3 m 6urtos 3a Bpems O(21), e w — pasMep MalIMHHOrO cioBa. B 3apucumocTy
OT CHCTEeMbI W ODBIYHO paBHO 32 mim 64.

[Tpumennm bitset npu nmozjcyere puHamuku dp. 3aMeTHM, UTO KOTJa Mbl IIEPECUUTHIBAEM 3HATEHUS
dpli][j][v] nnst Beex v yepes 3uavenus dpli][j’], mbl Gepem Bee 3HaueHust u3 dp[i][j'], capuraem ux Ha O;HY
u Ty xe Besmauny val[j'+1][j] u upumensiem noburosoe UJIN ko Beem snavenusm dpli][j]. [Ipumennn ms
sToro bitset. [l 3T0Oro Hy?KHO JIMIBL HayYNTHLCA IUKJIMIECKH CIBATATh bitset Ha onpeeeHHOe 3HATEHIEe
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val[j’ +1][j]. Cama crpykTypa nojiepKuBaeT Olepaluo CBUra, OJHAKO [IPU OOLITHOM C/BHUIe HOCIIE/HUE
val[j" + 1][j] smavenuit nonaayT 3a rpanunst orpeska [0;m — 1]. Yrobbl BepHYTH UX 06pATHO, CIBUHEM
Takzke bitset B 1pyryio cropony na Benmunny m — val[j’ + 1][j], a ammane snavenns o6y M.

Boccranosiienne oTsera B 3TOil 10J3a1a4€e y2Ke HEIb3s Peajn30BaTh ¢ IMOMOIILIO XpAHEHUs MPelbl-
JIyIIUX COCTOSTHUI JTUHAMHUKHN M3-32 HAJUIHAs MacCOBLIX onepanuit. OIHaKo, Ipu BOCCTAHOBJICHUH OTBETA
MOYKHO IepebupaTh, KaKoe COCTOSTHUE OBLIO MPEABLAYIINM JJIs TEKYIIEro, U MPOBEPATh, 9TO U3 HETO €CTh
epexo/l B TeKylee, a TakyKe ITO 3HaYeHue JUHAMHUKHU JIJIsi Hero MCTUHHO. TaK MOXKHO peaju30BaTh BOC-
CTaHOBJIEHHE OTBETa 06€3 MOMOIIY JOTOJTHATEILHON HHMOPMAIUH.

ITpn maymunm HaBbIKa paboThl cO CTPYKTypoil bitset peanmzanus sToro pemenus OyjeT JOCTATOYHO
npocta. ACUMITOTHKa BpeMeHn paboThl pemennsa — O(™ ™)

ITonzazaum 5 u 6. /IBe AMHAMUKM 110 ITOAOTPE3KaM

Jlns perrennst moceaHUX JABYX 11038129 TPeOOBAIOCH PEAN30BaTh PEIEHNe, CXOKEe C PEIleHueM
nogazad 4 u 5, ¢ HeGOJLIINMY JOIIOJIHEHUSIMU.

st mavana nopcunraem jauHamuky dp'[i][j][v] — moxkHO /M paccraBuTh 3HAKM yMHOXKEHUsI Ha OT-
PE3Ke GG - . . 4 TAK, ITOOBI IPOU3BEIEHIE 1aBajo ocTaToK v. Iloncder nunamukn dp’ ¢x0XK ¢ MOICIETOM
JIUHAMUKK dp B noazajade 4, ¢ OJHUM OTIMYUEM: JUHAMUKY dp’ Ipolle IIepecunThIBATL BIIEPe, TaK KaK
B IPOTHBHOM CJIydae Hy?KHO JIEJIUTh MO MOJYJIIO 17, 9TO B OOMIEM CJIydae Peaau3yeTcs TPyIHo. VIHbIMI
CJIOBAMU, HAJIO TIepebupaTh, B KAKHE COCTOSIHUSI JMHAMUKH MOXKHO nepeiitu u3 cocrosaus dp'[i|[j][v]: aTo
Bce cocrostuus Buga dp'[i|[5][v - val[j][5']].

[Tocsie Toro, kak juHAMuKa dp’ 1IOCUUTAHA, MOXKHO HOCUNTATH JuHAMEKY dpli][j][v], momHoCTBIO ana-
JIOTHYIHYIO TOI, KOTOPYIO MbI CIMTAJIU B pentennn noazagadn 4. Pasuuna B nojcdere 3aK/I09aeTcst B TOM,
9TO KOIyIa MbI nepebpaJiu, rje OyJeT CTOsITh IIOCIEHUN 3HAK CJIOYKEHUsI Ha OTpe3Ke OT i j10 j (IyTh OoH
pacrosiaraeTcst Mex, 1y sjieMeHTamu ¢ Homepamu j’ u j' 4+ 1), y Hac Bce ele ocraercsi HEKOTOPBIH [IPOCTOP
JIJIST BBIOOPA: MBI MOKEM I10-Pa3HOMY PACCTaBUTh 3HAKU YMHOXKEHHA Ha oTpeske oT j'+1 10 j. 1o 3naumr,
9TO HAM JIOTIOJIHUTEIHLHO HPUIETCS NmepebpaTh, Kakoil 0cTaToK Oy/eT JaBaTh MPOU3BEJIECHHE HA OTPE3KE
or j' + 1 mo j. Urak, arober nocuurars dpli][j][v], nepebepem, mocse kakoro snementa j' Gymer cTodTh
HocJie Uil 3HaK CJIOXKeHHs U Kakoii ocTaTok v’ OyleT JaBaTh IpOU3BeJeHne Ha oTpeske oT 7' + 1 10 j.
Torna ecom snavenust dpli|[j'][v — V'] u dp'[j’ + 1][j][v'] ucrunnsl, 3nagenue dpli][j][v] Toxe ncrunso.

AcumuroTnka BpeMenu paboThl 3Toro pemenns — O(n®m?).

g pemenuns nociaenneil moazasadn TpebOBAJOCH CHOBA IPUMEHUTH CTPYKTYPY JAaHHBIX bitset, moJ-
n3m? )

HOCTBIO aHAJIOTUYHO T10j[33/1a4€e 5. Acumnrornka BpeMeHu paboTsl Takoro pemtenust — O( W
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