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1 Bsenenmne

JlunaMudeckoe IporpaMMUpPOBaHUE C JABYMsS WK 0oJiee TapaMeTpaMy IMOYTH He OTJIHYa-
eTcs OT JJMHAMUYeCKOT0 TPOTPAaMMUPOBAHUS € OJTHAM [1apaMeTpPOM: B HEM TaK:Ke BCTPedatoT-
cs 33Ja9M, B KOTOPBIX TpeOyeTcsT MOACUYET KOJUIECTBA PEIIeHu M HAXO0XKICHHe ONTUMAb-
HOIO perieHns. Takyke 3a/[a4d MOXKHO KJIACCUPUIUPOBATH 10 KOJUYECTBY HCIOJIb3YEeMbIX
pelrennit MeHbITTNX MO/I3a/1a4: 331891, UCTIOJB3YIOINIAE OJIHY WJIM HECKOJHKO MEHBITTHX 0134~
Jlad; 331491, UCIOJIb3YIONIIe BCe 33/Ia4i MEHbITIero pa3mMepa (JIMHAMIKA MO MOJAMHOKeCTBAM)
U 9acTHBI caydaii — LR-nmuHaMuka (IHHAMEKA O MOJCTPOKAM ).

[Ipuémbl TUHAMIYIECKOTO TPOIPAMMHUPOBAHNA OYIAYT PaccMaTpUBATHLCA HA IMPUMEPax pe-
aJbHBIX OJIMMITUA/IHBIX U KJIACCUYECKUX 3a/1a49aX.

2 Hcnoap3oBaHNe HECKOJBKIX IIOA3aJaY

AHAJIOrHYIHO OTHOMEPHOH THHAMUKE, CYIIECTBYIOT 33 1Al UCIOIb3YONINE JTUIITH HeCKOIb-
KO 110/[3a/1a9 MeHbIIero pa3mMepa. PaccMoTpuM Takue 3aja9i Ha PUMepax.

Tabauna

4-it sran Beepoccuiickoit onmmnuaabr 2008, 3ama

PacemoTrpuM npsgMoyroJibHyIo TabJIMIy pa3MepoM N X m. 3aHyMepyeM CTPOKHU TaOJIAIIbI
qucaamMu oT 1 10 n, a cToadIpl — ducaamMu oT 1 10 m. Bygem Takyio Tab/IdIy Mocjea0Ba-
TeJBHO 3aMOJHSITH YUCIAMHU CJIEIYIONIM 00Pa30M.

Obo3Ha4YUM dYepe3 @;; 9HUCJIO, CTOAIIee HA MePecedeHUH I-Oi CTPOKH H j-Or0 CTOJOIA.
[Tepast cTpoka TabJWIEI 3aMOIHSIETCS 3aTAHHBIMA UUCIAMA — (11, (12, - .., (1m. SATEM
3allOJIHAI0TCA CTPOKH C HOMEpaMHu OT 2 a0 n. LII/ICJIO CLZ'j BbIYHUCIAETCA KaK CyMMa BCE€X YHCEJI
Ta6JH/IHbI7 HAXOAAMINXCA B «TPpEYIrOJIbHUKE» Hall 3JIEMEHTOM CLU Bce BBIYHCJICHU A IIPU 3TOM
BBLIIIOJIHAIOTCA IO MOOYJIIO 7.



BoJjiee Touno, 3naueHue a;; BRIMUC/ISETCA 10 Cjejytomieii gpopmye:

i—1 i+k

a;j = E E Ay | mod r

k=1 i—k
1<t<m
Hampumep, ecsim Tabauia COCTOUT U3 TPEX CTPOK M U€THIPEX CTOJIOIOB, U IIepBasi CTPOKA
cocTouT u3 uucena 2,3,4,5, a r = 40 To /I 9TUX MCXOAHBIX JAHHBIX TAOJIUIA OYIeT BBITJIS-
JIeTh CJIeIYIOMuM 06pa3oM (B3gTHE MO MOJIYJII0 TIOKA3aHO TOJIBKO TaM, [/ OHO MPUBOJUT K
H3MEHEHUIO THCJIA):

2 3 4 5
5=2+3 9=2+3+4 [ 12=3+4+5 9=4-+5
23=2+3+4 | 0=02+3+4 | 4=(2+3+4|33=3+4+5
+5+9 +5+5+9+ | +5+9+12+ 1249
12) mod 40 = | 9) mod 40 = 44
40 mod 40 mod 40

Tpebyercst HAMKCATH MPOrPAMMY, KOTOpasl 110 33JaHHON MepBoii cTpoke Tabiauipl (a1,
12, .., A1), BBIYHCJSIET MOCJEIHIO CTPOKY, KAK OIUCAHO BBIIIE.

Dopmam 8Tro0HBLT OAHHBLE

[Mepras crpoka BxogHOTO (baiiaa comep:xkut qncaa n, m u r (2 < n,m < 2000,2 < r <
10%) — 4mCI0 CTPOK M CTOJIGIOB TabIMIBI COOTBETCTBEHHO, a TaK rKe YHCJIO0, 10 MOJIYJIIO
KOTOPOI'0 HAJIO MOCYUTATH OTBeT. ClIeayIomas CTPOKa CONEPKHUT M MEJIbIX JUCe]T — IePBYIO

CTPOKY TabJHIBI: (11, A12, - - ., Gim. BCE a1; HEOTPUIATEJIBHBI U He npesocxoaar 10°.

Dopmam 8vblroO0HBLT AAGHHBLT



B mrepBoii cTpoke BHIXOIHOTO (hailia HeoOXOAUMO BBIBECTH 1M YUCEJ — TOC/IE/IHIOI0 CTPOKY
TAOJIUIBL: Ap1, Gp2, - - 5 Qpm-
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Pasbop

N3 ycioBug 332491 caeLyeT, 9To TabInIy HeoOXOIMMO aHAJIU3UPOBATD, IBUTASICH CBEPXY-
BHU3. [Ipu 9TOM OUepénHOCTL aHAIM3a 3JIEMEHTOB B CTPOKE He BarKHA, T.K. HIKAKOTO BJIUSHUS
Ha BBIYUCIILAEMYIO d4elKy ApYrue d4eiKu TOH 2Ke CTPOKHU He OKA3bIBAIOT.

Basa qunamuku (mepBasi CTPOKa) HAM SIBHO 3aJaHa. PacCMOTPUM JBa BAPHAHTA BBHITUC-
JeHHd 3HaYEeHHUs B d4eiKe ¢ UCIOJIb30BaHUEM YK€ BbIYHUCJ/JI€EHHBIX JaHHBIX.

B nepsom BapmanTe HaM JOCTATOYHO 3aBECTH MACCHUB
B B KoTOpOM MBI OyJeM HAaKAIJIUBATH OTBETHI /I SUe€eK.
OueBH/IHO, TIepBasi CTPOKAa MaccuBa B coBIagaeT ¢ TepBoi
cTpokoit MmaccuBa A. PacceMoTpmMm, Kak MOYKHO BBIUHUCTUTH
sHavenne saeiiku Bli, j|. TpeyrosbHuk ¢ BepiiuHO#i B TOY-

Ke (i,J) COCTOMT W3 TPEYTOJLHUKOB ¢ BEDITHHAME B TOYKAX i

(i—1,5—1), (i—1,j+1) a rakme u3 toaex (i — 1,7) N
u (i,7). B To ke BpeMsi, TPeyroJbHUK C BepIIHHONW B TOY-
Ke (i — 2,7) MepeKpbIBACTCS JIBAZKIBI, UTO TPUBOIUT K JIBY-

KPATHOMY CYMMHPOBAHUIO 3HAYEHHII B 9TOM TPEyTrOJbHUKE.
N36exath 3T0r0 04€Hb MPOCTO — JOCTATOYHO OJUH Pa3 BbI-
YeCTh YK€ MOACYUTAHHYIO JIJISI 9TOI0 TPEYrOJIbHUKA CYMMY.
Takum o0Opa3oM, B UTOre HOJYIHM CJAEIYIONYIO (HhOPMYIY
Bli,j) = Bli —1,j — 1]+ Bli — 1,j + 1] — B[i — 2,j] + A[i — 1,j] + Ali, j]. Iloab3ysich
3TOoi (POPMYJIOH JIEI'KO HOJACHYUTATH MACCUB, COJAEPKAIIUT OTBET.

Taxoii BapuaHT TakzKe MOKHO aBTOMAaTH3UPOBATH MO HCIOAb3YEMOl TaMSITH: T0CTATOY-
HO 3aKOJIbI[EBATh 110 MEPBOMY HM3MEPeHHI0 MaccuB A (IPH 3TOM HAM JOCTATOYHO XPAHUTH
BCETO JIBe CTPOKH: TEKYIILYIO W MPEIBIAYIINYIO), a TAK¥Ke 3aKOJbIeBATh MaccuB B (371ech Ho-
HaJIOOUTCST TPU CTPOKH: TEKYINAst U JIBe TPeIbIIyInX ). [IpuMep 3aK0IbIIOBBIBAHUS MACCHBA
OpUBEIEH B pas3jielie, MOCBANIEHHOM peau3allui odepeeil.

Jlast ynobcTBa MpPOrpaMMUPOBAHUST MOZKHO CO3/IaTh BUPTYAJIbHYIO «HYJIEBYIO» CTPOKY B
MaccuBe B 1 3al0JIHATH ee HyJsiMi (co371aTh 6aphep) — 5T0 U30aBUT 0T HEOOXOAUMOCTH PAc-
CMaTpPHUBATh BTOPYIO CTPOKY KaK YacTHBIH ciaydail. TakxKe pa3syMHO HUCIOJIb30BATH OApbephl
u3 HyJeil cjaeBa u clipaBa OT TaOJIUIbI.

BTopoit ciocod perrerust 9Toi 3a1a9u TaK:Ke OMUPAETCS HA UIEH JTUHAMUYECKOTO MpO-
IPAMMHUPOBAaHUs, HO HCIIOJb3YeT PelleHHs MMOA3a/a9, OTJMIHBIX OT MCXOAHBIX. A MMEHHO,
MOXKHO CO3/IaTh JIBa JIOMOJTHATENbHBIX MaccuBa L n R, Takux, uro sdeiika L[i, j| Gymer co-

JepzKaTh CYMMY BCEX JIEMEHTOB Ha JIMATOHAJH, IPOBEJAEHHON OT TOYKHY (i, j) BBEPX U BJIEBO

(mist MmaccuBa R uaroHasib POBOJMTCS BBEPX U BIPaBo). IlepBas cTtpoka maccusoB L u R
T COBIAJATDh ¢ MePpBOM cTPOKOil MmaccuBa A. Takum M MYJBI I qET T

Oymer coBIaJaTh ¢ MepBoil cTpokoit Mmaccusa A. Ta obpazom, ¢ho epecuéTa 6



BBITUISIIETH CJIEIYIOIUM 00Pa30M:
e L[i,jl=Lli—1,7—1]+ A[i,j]
e R[i,j]=R[i— 1,7+ 1]+ A, J]
e Bli,jl=Bli—1,j]+Lli—1,j — 1]+ R[i — 1,7 + 1]

ITpu peasuzarum 3Toro Merosja Oapbepbl CJeBa W CIIpaBa TaKyKe OY/yT I10JIE3HBI, a BCE
MaCCHUBBI MOXKHO 3aKOJIBIIEBATDh 110 II€PBOMY U3MEPEHNIO BCEr'o B ABE€ CTPOKH.

Oba crocoba GymyT uMeTh CJ0KHOCTH O(n X m) T.K. KayKJblii 97eMeHT TabIuIbl Ipo-
CMATPHUBAETCA OJIUH pa3.

PaccmoTpuM emmré ogHy 3a1a4y, IpHU pereHnd KOTOPO# HCIOIb3YeTCsI HECKOIBKO MO133, 1T
MEHbIIeH Pa3MEPHOCTH. DTO 3a7a4a 0 HanboJbiIeil obieil nognocsegosareasuocra (HOII)
JIBYX TIOCJIE0BATEIHHOCTEH].

Ecan m3 mekoropoit mociaenoBarensuoctn {a} BBIYEPKHYTD

9aCTh €e JeMEHTOB, TO [OJIY YUBIIAsICS [I0CJIe0BATEILHOCTD Oy~ 112131415
JIeT HA3BIBATHCS TOIIOCIEI0BATEIBHOCTHIO TTOCAEAOBATEILHOCTH [ o | 0 | 11 1 | 1 | 1
{a}. Iycre 3apans jgse nocieposareasuoctu {a} u {b}. Uxnau- [ g1 122 |2
GompImedt obutedt moAmocae10BaTeIbHOCTRIO {c} HasbBaeTca ca- [ 5 | 0 112 | 2 | 2
Mast JITMHHASI TOAIOCTIEI0BATENLHOCTD {a}, KOTOpas TakyKe siB- 7011233
JISIETCS TO/IIOCTIeI0BATETbHOCTRIO {b}. 5101113134

Bazoit junaMuku B 9TOM caydae O6yeT BBRICTYHATh TOT (haKT,
aro HOII aByx nycreix nocjegoBaresibHocTel siBiasiercss Takxke Puc. 1: [Ipuvep Tabanmst
IycTasi MOCJe/I0BaTeIbHOCTh. Terneph HeOOX0AMMO HafiTH cocod g IIocJie 10BaTe b~
MOJIyYaTh PENIeHne 3aJa9H, 9epe3 MeHnbmme nomzazaum. Pac- wocredr  {1,2,3,4 5} wu
CMOTPHM IIEPBBIE N IJTEMEHTOB HocsaegoBarenpaoctu {a} u nep- {2,3,2,4,5}

BbI€ M 3JIEMEHTOB ToCjIeioBaTeabHOCTH {b} U nombITaeMcst HAlTH
HOII stux nocnenoBarenbHocTei. Jlomyctum, 4To 1 BceX p < n U ¢ < M MBI HAYUHIUCH
naxoauth HOTI. Torma nepexom Moxk#uO chOpMyIHPOBATH TAK:

e Ecmu a, = by, T0 HOII(a,b) = HOII(a — 1, —1) + 1
e Ecuu a,, # by, ro HOII(a, b) = max(HOII(a — 1,0, a,b — 1))

Pesyabrarsl BEIMHCIEHAI MOKHO XPAHUTH B JBYMeDHOI Tabiuie (nmepBbiii HHIEKC — ma-
pameTp m, BTOpOii — m) W 3al0JHSATH ee JBUIasgch CHAYAJIa M0 CTPOKAM, & 3aTeM 110 CTOJI0-
maMm. B ciydae, ecsin He cTraBUTCA 33/1a9a BOCCTAHOB/IEHUSI OTBETA, MOYKHO 3aKOJIBIIEBATD ITY
TabJINIly M UCIOJb30BaTh JIUIIL JBe CTPOKH. B ciaydae, eciu HeOOXOIMMO BOCCTaHOBJIEHHE
0TBeTa, HEOOXOINMO XPAHUTH BCIO TAOJUILY U TMEPEMEIAThCS W3 TEKYIIel ssIeiiku (n, m) Ju-
60 B sueiiky (n — 1,m — 1) ecan a, = by, smbo B sueiiky (n — 1,m) wiu (n,m — 1) B
3aBHCHMOCTH OT TOTO, B KAKOH M3 siueeK 3HAYEHHe COBIaJaeT co 3HadeHueM B (n, m). Orper
OyJeT BOCCTAHOBJIEH, KAK OOBIYHO, B OOPATHOM IOPSIJIKE.

3 lcnoab3oBaHHUE IIpeablaAyHIero CTOJI0IA

Ecan B ciiygae ogHOMepHO# JMHAMUKE TPH Mbl MOTIJIM KCIHOJIb30BaTh TOJIHKO OJIMH MJIU
HECKOJIBKO TIPEJIbIIYIIHX 9JIeMeHTOB (MM BCe HPEeJBIIYIIIe SJeMEeHThI), TO B JABYX U Oosee
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MepHO# INHAMHUKE TaCTO BO3HUKAIOT 33/I1a91, B KOTOPHIX HCIIOIB3YETCS TOJTBKO MPeabI Ty
crosbert (T.e. JiJIs MOACYETA PEIleHns 3aa9i HeOOXOAUMO 3HATH PEINeHUs BCeX T0/3a/1ad,
Yy KOTOPBIX OJIMH M3 MapaMeTpOB Ha eJMHUILY MeHbIle, ueM y JaHHoil). PaceMorpum ror
CJIydail Takzke Ha IpUMepe peasibHON 3a/1a4u:

MackapaJ,

Mockosckast onnmmuaaa 10-11 2005

[To cayvaro BBemeHHs OOTBITUX HOBOTOJIHUX KAHUKYJ YCTpaWBaeTcs BeJUKAN TPa3IHUY-
HBI Oas-Mackapas. [lo mpa3aHuka ocTaauch CYUTAHHBIE THU, MOITOMY CPOYHO HYZKHBI KO-
CTIOMBI JIJIg Y4aCTHUKOB. [Ij1s nomuBKu KOCTIOMOB Tpedyercs L merpos Tkanu. TKaHb 1po-
naérca B N Marasmaax, B KOTOPBIX MPEIOCTAB/ISIIOTCS CKHJIKH ONTOBBIM MOKymaTeasMm. B
Mara3mHaxX MOXKHO KYIHUTh TOJBKO IeJI0€ YHCJI0 MEeTPOB TKaHW. PekjgaMa MarasmwHa HOMEpP
¢t TacuT «Mbl ¢ pajiocTbio npogaauM Bam MeTp TKanu 3a P; 6ypJieii, ogHako ecin Bol Ky-
nuTe He MeHee ; MEeTPOB, TO TMOJYYUTE TPEKPACHYIO CKUJKY —— KayKJIbIH KYIJIEHHBIH MeTp
oboitnércs Bam Bcero B (Q; Oypaeity. UToObI BOILIOTUTH B »KU3HB JIO3YHT «I9KOHOMUKA CTPa-
HBI JI0/I2KHA OBITH 9KOHOMHOI», TPABUTEIbCTBO PEIIN/I0 MOTPATHTDH HA 3aKYIKY TKAHU JIJIsT
KOCTIOMOB MUHWMAJIbHOE KOJMIEeCTBO OypJieit m3 rocymapcTBeHHON Kasubl. [Ipw sToM TKa-
HU MOXKHO KYIUTH OOJIbIIIe, YeM HYKHO, eCcJlU TaK OKarkeTcsd jemteBjie. OTBEeTCTBEHHBIH 3a
NOKYNKY TKAHU TMO3BOHWJ B KaXKJblil MarasuH W Y3HAJ, UTO:

1. pekjaMa KarKJIOIo MaraswHa COJAEPXKUT HPABIAUBYIO HHGMOPMAIIMIO O MEeHAX U CKHIKAX;
2. MarasuH HOMep ¢ I'OTOB IIPOJIaTh eMy He Oojiee F; MEeTpOB TKaHU.

OTBeTCTBEHHBII 32 MOKYNKY OY€HDb YCTAJ OT MPOJIEJIaHHONW PAOOTHI U MOITOMY TIOCTAB/IEH-
HYIO Ilepe/i HUM 33J1a4y «3aKYIUTb TKaHb 334 MUHHMAJbHbIC JICHbIH» MePeJOKUI Ha CBOUX
noMOIMHUKOB. HanumuTe nporpammy, KoTopast OIpeJIesinT, CKOJTbKO TKAHU HYKHO KYIUTH B
KaKJIOM U3 MArasuHoB TaK, YTOOBI CyMMapHBIe 3aTPATHl OBLIM MAUHUMATBHBIL.

Dopmam 8T00HBLT 0AHHBLE

B nepBoii crpoke BxogHOTO daiiira 3anucansr aa neabix ancaa N uw L (1 < N < 100,0 <
L < 100). B gaxnoit u3 mocsieayomux N ¢TPOK HAXOIUTCS OMHCAHUE Mara3uHa HOMep i ——
4 neawix uncaa Py, Ry, Q;, F; (1 < Q; < P, <1000,1 < R; < 100,0 < F; < 100).

Dopmam 8vblxo0HBLT IGHHBLT

ITepBasi crpoka BbIXOMHOTO hailaa JOAKHA COAEPXKATh €JIMHCTBEHHOE YHNCJI0 — MHHU-
MaJIbHOE HEOOXOIMMOEe KOJHIECTBO OypJIeid.

Bo BTOpOIT cTpoke BhiBeuTe N 4mCes, pa3/leJéHHBIX HpobeaMu, Iie 1-0e YUCI0 OIIpe-
JejideT KOJIUYIeCTBO METPOB TKaHM, KOTOPO€ HY2KHO KYIIMTL B 7-oM Marasune. BEcin B 7-0M
Mara3uHe TKaHb IHOKYNaTbhCs He Oyjer, TO Ha i-OM MecTe JIOJZKHO cTodTh 4ucio 0. Ecan
BapHaHTOB IIOKYIIKH HECKOJIBKO, BbIBEIUTE JHO6OI71 N3 HUX.

EC.HI/I TKaHW B Mara3duHaX HEeJOCTaTOYHO JJId IMMONMIUBKUN KOCTIOMOB, BbIXOZLHOI?'I cbafm JTOJI-
KeH COJIep:KaTh eIMHCTBEHHOE YUCIO —1.

IIpumepwvi
Bxoambie JaHHBIE BrixogHble gaHHBIE
2 14 88
796 10 10 4
7 8 6 10
1 20 -1
1111




Pasbop

Bynem pemarh 3Ty 3aja4y «JIMHAMHUKON 1O MaraswmHaMm». B KadecTBe 0a3bl JUHAMUKH
MOXKHO B3STh IIPOCTOM 1 MOHATHBIN (paKT: MOKYIKA JIIOOOI0 KOJIUIECTBA TKAHU B IIyCTOM Ha-
Gope MarasuHoB 000 IETCS B GeCKOHETHOE YHCI0 Bypaeii (B KauecTBe GECKOHEUHOCTH MOXKHO
B34Th Ji1060e ncsto, Gombiee 100000 (MakcHMaIbHOE KOJAUIECTBO METPOB YMHOXKEHHOE HA
MaKCHMAJbHYIO TIEHY ), HO Takoe, 9TO0BI CyMMa BYX OECKOHeYHOCTel He MPUBO/IIA K Tepe-
HOJTHEHUIO THIIA.

[Ipu peaymsanuu penieHus MOJe3HO HANKUCATH (PYHKIHMIO, KOTOpas 10 HOMEpPY Mara3uHa
U KOJHUYECTBY METPOB, KOTOpbIe HEOOXOAMMO KYIHUTb B 3TOM MarasuHe, OyIeT OIpeaeasaThb
crouMocThb nokynku. O6o3naunm 31y QyHKIuo 3a f(s,m), rae § — HoMep Mara3uHa, a m —
KOJIHYECTBO METPOB.

Tenepp Heo6X0UMO HAXOAUTH PEIIeHHe ¢ IOMOIIbIO YVKe PelréHHbIX 3ajad. 1lycTb Mbl
HAYUYMJIMCH MTOKYHATh JI000€ KOJUIECTBO METPOB TKAHH B IEPBBIX ¢ — 1 Mara3uHe HaMJIyY-
muM obpasom. K namemy Habopy mobaBisieTcs -blif Mara3uH U HEOOXOIUMO LI KaKI0TO
KOJIMYECTBA METPOB OIPEJIEJINTh, CKOJIBKO Oy/IeT CTOUTh WX MOKYIKa B i Mara3uHax (T.e. st
KazKJa01ro us3 ) IMePBLIX Malra3nuHOB HeO6XO,ZLI/IMO onpegeJanTb, CKOJIbBKO METPOB TKaHU B KaKOM
Mara3mnHe HOKyHaTB). By,ueM Hepe6HpaTb BCEBO3MOXKHBIE KOJINYECTBa METPOB TKaHU, KOTO-
pble HaJI0 KynuTh. IlycTh Ha JaHHBIH MOMEHT HAM HEOOXOIMMO HAYUIUTCS HOKYIIATDH j METPOB
TKaHU B ¢ IIEPBBIX Mara3wHax, IPH 9TOM IeHbl HOKYIKU k MeTPOB TKaHU B Habope u3 ¢ — 1
MaraszuHe M3BECTHBI JjId Beex k u cocrasisior Ci — 1, k.

Kymurh j MeTpoB TKauu B ¢ Mara3unax MoxKHO j + 1 cnocobom: MozKHO KynuTh () METPOB
TKaHu B Habope u3 ¢ —1 nmepBOTO Mara3mHa, a BCe jJ METPOB — B Mara3mne ¢ HOMEPOM 7; MOZKHO
KYIUTb OJIMH METp TKaHU B Habope u3 71— 1 Mara3una, a j — 1 — B MarasmHe ¢ HOMEPOM ¢ | T.]I.
[TockosibKy HaC HHTEpecyeT MEHHMAJIbHAS IeHa MOKYIKHU, TO (popMmysia OyIeT ciemayroried:

C[iuj] = k@g”ﬂ(f(% k) + C[Z —-1,7 - kD

B s7oit 3a1a4e Tpebyercst BoccTaHOBAeHMe periierne. [J1st 9Toro MOyKHO 3aBECTH eIlé OIInH
MacCuB Takoro ke Kak C' pa3mepa W B KaxKJI0#l ero gdeiike XpaHUTb KOJUIECTBO METPOB,
KYIIJIEeHHOEe B 9TOM MaTa3uHe JIJid 3aJaHHBIX ¢ U j.

KazaJsioch 6b1, 3a1a4a pentena. Ho B nponecce pazdopa Mbl OCTaBU/IM HEKOTOPYIO HEOIIPe-
JIGJIEHHOCTH B BOITIPOCE TOTO, KAKOE MAKCHMAJIHLHOE KOJMYECTBO METPOB HEOOXOANMO KYIHTD.
[TepBoe npuxosiiee B rOJ0BY pellieHne: He MOKyTIaTh 00JbIne 9eM L MeTpOB HelpaBHIbHO.
Besib MOXKET OKa3aThCsl, 9TO HaM HYzKHO KynuTh 10 mMerpoB mo 20 GypJeit (uroro 200), HO
eciu ontoM KymuTh 100 mo omToBoit meHe B 1 OypJib, TO meHa cocTtaBuT Beero 100 Oypoeit
(ocTaBIInecst METPBI MOZKHO BBIKHHYTH). [TOCKOJIBKY KazKJIblili Marasut npogaét ne 6osee 100
METPOB TKaHH, TO B Ka9€CTBE MaKCUMAJIbLHOI'O KOJINYECTBA HOKyHaeMOfI TKAaHU MOZKHO B34dThb
L + 100. B TakoMm cjiydae i OKOHYATEILHOTO PelieHns HeoOXOIMMO BhIOpATh MUHUMAIb-
HOE CTOMMOCTD IMOKYIKH K MeTpoB TKauu, rie L < K < L+ 100. B octanbnoMm pelrenue He
m3Mennres. Ero caoxuocts Gyner cocrapisars O(N x (L + 100)7).

PacemoTpumM ermé ogun, 6071ee n30MPEHHBII TPUMeD UCIOTb30BAHUS TTOI33,1a4 U3 «ITPEIbI-
JIYIIETO CTOJIONnay.

EnxoBag annesa

Mockosckast 3aounas osmmmraga 2003

M»p ropona YpronmHcKa pemu MocaIuTh Ha TJTAaBHOM asiee TOpojia, KOTOpas IPOXOTUT
C 3allajia Ha BOCTOK, rosiyobie ejn. [Ipudyém caxkarhb el MOXKHO He BO BCEX MECTaX, a TOJIBKO
Ha CIIeIUaJIHLHO OCTaBJICHHBIX IIPU aC(baJII)TI/IpOBaHI/H/I aJILIen K.HYM6aX.



Kak okazajoch, ronyonie e 661BatoT M pazandabix copToB. s eim KaxK10ro copra
U3BECTHA MaKCUMAaJbHAS JJINHA ee TeHH B TeUeHWe THs B 3allaJHOM U B BOCTOYHOM HAIIPAB-
nerun (W; u E; coorBercTBeHHO). [Ip1 9TOM H3BECTHO, YTO €U PACTYT MOPa3/I0 JIYUIIle, eI
B TeUeHWe JTHS OHU He OKa3bIBAIOTCS B TEHU JIPYTUX ejeil.

Koopnunarnas och HampaBjeHa BJI0Jb a/JIEd C 3ala]a HA BOCTOK.

[To 3a1anibIM KOOpAMHATAM KJIYMO BEIYUCIUTE MAKCUMAIBHOE YUCTIO0 eJIeil, KOTOPOe MOK-
HO MOCAIUTh, COOTIONAd YCJIOBAE O TOM, UYTO HUKAKas eIb He JIOJKHA MONa/IaTh B TEHb OT
JApYroi eJiu.

DPopmam 8TrodHHBLT JAHHBLL

Bo Bxoanom daitiie 3anucano cuadaJjia HaTypaJbHOe ducjio M —— KOJM4YecTBO COPTOB
eqeit (1 < M < 100). 3arem wnér M map gucen W;, E;, OnuchBAIOMEUX MAKCHMATIBHYIO
JJUHY T€HU B 3allaJHOM W BOCTOYHOM HalIpaBJI€EHUMN B T€YCHUEC JHA JJIA KazKJIO0T'O COPpTa €JI
(auca W;, E; — uenvie, u3 guanaszona or 0 mo 30000). Janee uaér HATypaabHOE THCIO
N — konmvecTBO KIAyMO, B KOTOPBIX MOXKHO caxkarb ean (1 < N < 100). Janee umér
N quceJl, 3aJa0nux KOOP/JAUuHATbI KJIyM6 <KOOp,ZLI/IHaTbI — heJible 4ucJla, 110 MO/AYJIIO HeE
npesbimnatonie 30000). Kiym6br mepednc/ieHsl ¢ 3amaia Ha BOCTOK (B HOPSIIKe BO3DACTAHHS
HX KOODJHUHAT).

Eciim na kaymbe ¢ koopaunaroir X Mbl HOCAJIUINA €1b, MAKCUMaJbHasg TeHb KOTOPOil B
BOCTOYHOM HAIIPaBJeHUU paBHa F, TO Bce KaAyMObI ¢ Koopaunaramu or X + 1 10 X + E71
HOTAIAI0T B TEHb OT ITOH e, a KaymoOa ¢ koopaunatamu X + F — yxKe HeT. AHAJTOTHIHO
JJid TeHn B 3alla/JHOM HallpaBJICHUH.

Dopmam 8vblxoOOHBLIT IAGHHBLL

B BBIXOIHOM (bailn BhIBeIMTE CHAYAIA IUCTI0 A — MaKcuMaIbHOE KOJIUIECTBO efeil, Ko-
TOpBIE YIACTCS MOCAINTh, & 3aTeM A map ducest, onuchbBaroux ean. [lepBoe ancao Kaxkaoi
napbl 33Ja€T HOMEp KJIyMOBI, B KOTOPYIO CAJIHUTCS €Jib. BTopoe 4Umc/Io ompesesseT HOMep
COpTa 3TOM eJin.

ITpumep

Bxoambie JaHHBIE BrixogHble gaHHBIE

3

1000 3
1 200
128 256
3
124

W = N
N =

Pasbop

B sroit 3amadye morpebyercss auHAMHUKa, ¢ JAByMsi mapamerpamu. OmgHUM u3 HUX Oymer
KOJIHYECTBO BBICAXKEHHBIX €JI0K, a BTOPBIM — IIOCJIeIHSA 3aHgTast KaymoOa. B camoit Tabuie
OyIeM XpaHHThb COPT €JIH, MOCAXKEeHHOR B 3Ty MOCJIEIHION 3aHATYIO KJIYMOY.

[Toaymaem, Kkakas 6a3a JMHAMUKY 3/1€Ch MOKeT npurogurcs. [IyTéM Hec/10:KHbIX paccy k-
JIEHU{T MOYKHO TIOHATD, YTO IepBasg KaAyMOa BCErJia JI0/IZKHA ObITh 3aHATa, €€ MPOIYCK MOZKET
TOJILKO YXYIIATH perenne. [Ipu 3ToM, MOCKOJIBKY CJieBa OT caMoil J1eBoi KayMObl HIYEro He
pacTér, TO HUKAKUX OrpAaHMYEeHHI Ha TeHb, 0TOpachiBaeMyo Ha 3alaj €JIKOi, MoCaykeHHON B
HepByIo KJIyMOy, He HaKJIaIbIBaeTcsd. JIOrmaHo, 9T0 HEOOXOIMMO MEHIMU3HPOBATH TeHb, OT-
OpachIiBaeMyIo 3TOit €71Koi Ha BOCTOK. Takum obpaszom, 6a30it AuHAMUKH OyIeT CJeayolee:
JIIsT KoJmdecTBa 610K 1 u nocseanedt 3ansatoit Kaymboit 1 B kaymby HOMep 1 HEoOXOMIMO



caykaThb €JIKy, KoTopas 0oTOpachiBaeT HAMMEHBINYI0 T€Hb HA BOCTOK:

D1,1]=K,rne E, < E;
i=0...M—1

Bce octasibhbie epBoro ¢robia (rie KOJIUudecTBO BHICAYKEHHBIX €JI0K MPEeBBIIaeT 1, HoMep
nocse Helt 3aHATON KIyMObl) MOYKHO 3AI0JHUTH TPH3HAKOM HEBO3MOYKHOCTH TAKO# KOHMDU-
rypanuu — 9ucjoM — 1, Hanpumep.

Baza quramuku u3BecTHa, Ternepb HEOOX0AUMO CHOPMYINPOBATDH 00IIIee TTPABHUIO ITEPEX0-
Jla K 6osbIeMy perrreHuio. s KazK/10ro KoJImaecTBa 3aHATHIX KJAyMO, JIJIs KayKJ0ro HOMepa
nocjaegHell 3aHATON KIyMOBI OyZeM BBIOMPATh COPT eJil, KOTOPBIIl MOXKHO B Heé MOCAIUTh
M KOTOPBI 0TOpachiBaeT HANMEHBIIYIO TEHb HA BOCTOK (COPT, OTOPACHIBAIONIMI GOJIBIIYIO
TeHb HA BOCTOK MOYKET TOJIBKO YXV/IIMTDL HAIlle pellleHue, HAKPBIB JUITHIE KIYMObI, HO He
YIIyqIIHTh ero). ByaeM 1mocse oBaTebHO PACCMATPUBATH COOTHOIIEHMUSI, KOTOPBIE TOJIKHBI
BBITIOJTHATHCS. B TaHHBIT MOMEHT MBI cakaeM EJIKy B KIymMOy HOMED ¢ 1 00IIee KOJIHIeCTBO
JIOK JIOJIZKHO ¢TaTh j (ormaHo, uto j < i). Bymem mepebuparh Bce IpeabLIylue KIyMObI
prev = 1...¢ — 1. /g Kaxka0# 3 NpeaplayuX KIyMO HEOOXOIUMO BBITTOJTHUTH HEKOTO-
pble TpoBepku u JeiicTBus. EcrecrBenno, uro D[j — 1,prev] # —1, unade mpeasiayieit
KOH(pUrypaiun He cyuectBoBasio. Jlajee He0OX0AMMO ITPOBEPUTH, YTO PEJbIIY A 6IKa He
HAKPBIBAET CBOEll TeHbI Tekymyto Kaymoy, T.e. X [prev] + E[D[j — 1,prev]] < X|i]. Ecom
9TU YCJIOBUS BBIIOJHEHBI, TO B KJIyMOY ¢ HOMEDPOM ¢ P YCJIOBUH, YTO TOCTETHSIS ITPETBITY-
mast 3aHATasg KIyMba HMeeT HOMep Prev TeOPeTHIeCKH MOYKHO TOCATUTD eib (i-g Kiymba He
HAKPBIBAETCS TEHBIO OT MpeJblayiei emn). Byaem nepebupars Bee copra eseit p = 0... M.
JLis KarxKJ10ro U3 COPTOB HEOOXOMMO IPOBEPUTH, YTO OH, OY/ly4Yd BBICAXKEHHBIM B KJIyMOY
HOMED i He HAKPHIBAET CBOEIl TEHBIO TPEIbIIYIIYI0 KAyMOY (¢ HOMEPOM prev). DTa mpoBepKa
ocytecTBisiercss caenytonum obpaszom: X [prev] < X[i] — Wp|. Ecan ycnoBue BuIOIHEHO,
TO TaKOW COPT €U B 3TY KJIYMOY HocaJauTh MOKHO. Cpe/ln BeeX MOAXOIANINX COPTOB BBIOe-
pem u 3anuireMm B siueiiky D]j, i] HoMep 9Toro copra. /jisi BOCCTAHOBJIEHUS PelieHusl YI00HO
COJIepKATh MACCHB TAKOI'0 YK€ pa3Mepa, B COOTBETCTBYIONIYIO s4eiiKy KOTOPOI'O 3allUChIBATH
snavenne Alj, ] = prev, npm KOTOpoM ObLIT JOCTHIHYT HAWIYUIINi PE3yIbTAT.

Yro6bl HAlTH OTBET, HEOOXOAMMO TIpoiiTu 1o Tabaune u Haiitn takoe D[j,i] # —1, B
KOTOPOM j (KOJIMYeCTBO BBICAYKEHHBIX €JI0K) MAKCUMAJIbHO. BBIBeIeM 9T0 4uCI0. 3aOMHIM,
KaKOU cOPT el OBLIT BBICAZKeH B KJIYMOY ¢ HOMEPOM ¢ B BOCCTAHOBHM IOTHOe pernerue. [lo-
CKOJIbKY OJTHA eJIb yzKe OBlja BBICAXKeHa, TO OCTaBIeecs KOJIMYEeCTBO YMEHBITHIOCH Ha 1.
Homep npenbiaymeii 3ansaToii KiaymGel HaM u3BecteH — 310 A[j, 1], copr enn st npeapi-
ayeit Kaym6el srerko onpegenntb: D[j — 1, A[j,d]]. Barem npomenaem te ke aeficTBust mis
saeiiku D[j — 1, A[j,1]]. YMeHbImasg KoJIn9ecTBO BHICAZKEHHBIX €JIOK HA 1, MBI BOCCTAHOBUM
MOJIHOE pellleHwe.

Cnoxknocts pemenns 31oii 3amaan coctaput O(N3 x M) (HeoOXOmUM TPOXOM IO BCEM
gaueitkaM Tabaunb! 33 N2, 171 KasKI0i U3 gueeK MbI HepebupaeM BCeBO3MOYKHBIE MPeIblLy-
e KayMOel 3a N ¥ BCeBO3MOXKHBIE copra 3a M).

4 LR-amaammka

B mpeapiayinux pas3jiesax Mbl paccMaTPUBAJIHI JUHAMUAKY, T/1e 1100 UCIO0Ib30BaJIOCh HEKO-
Topoe (PUKCUPOBAHHOE KOJUYECTBO MPEbIAYIINX 10/133,/1a4, JIKO0 BCe 3a1a9i PA3MEPHOCTHIO
or 1 1o N — 1. B nByMepHOM cJydae TaKzKe BO3MOYKEH BApHAHT, KOT/Ia 3a/1a4a 3a/IaeTCS He



oauuM mapamerpom N, B aByma napamerpamu L m R — JjieBoil u mpaBoii rpaHuneil moj-
P WAYIMUX 3HAYeHU, 11 KOTOPBIX MBI HIlleM perienne. Takzke Takoil MeTOJ| Ha3bIBaeTCd
«JIMHAMHKA, TI0 MoJCTpoKaM». OOBIYHO, B TAKUX 33Ja9ax 3a 0a3y JUHAMHUKH OepéTcs JTUaro-
HAJIb MATPHUIIBI, T.€. TMOJICTPOKH, COCTOSIIHE W3 OAHOTO 3Hadenus (mpu L = R). IIpuHmumst
JTUHAMIYECKOT0 MPOIPAMMUPOBAHUS OCTAIOTCH T€ YKe CaMble, TeM He MeHee, PACCMOTPUM Ha
npuMepax.

CkobOknm

MockoBckasi kKoManHasa ogumMinaga 2004

HazoséMm cTpoky S mpaBHIBLHONH CKOGOUHON IOCTEI0BATEIBHOCTHIO, €CTIH OHA COCTOHT
tos1bko u3 cumBostos {7, '}, 7|, 7], (7, 7)) u BBILOJIHEHO XOTs ObI OAHO U3 CJIEAYIOMUX TPEX
YCJIOBUTIA:

1. S — mycrast cTpoka;

2. S MoxkHO ipecTaBuTh B Buge S = S1+ 53+ S5+ ...+ Sy (N > 1), rne S; — HemycTbie
HpPaBUJIbHBIC CKOGOYHBIC MOCIENOBATEIBHOCTH, a 3HaK "--"0603Ha9aeT KOHKATCHAIHIO
(UpUIHCHIBAHKE) CTPOK;

3. S moxno mpejacrasuth B Buge S =" {!+C+'} wm S =' [+C+') wm S =" ("+C+'),
rie C sBIsieTcst MPaBUIBHON CKOOOYHOMN MOCIEI0BATEILHOCTHIO.

Hana crpoka, cocrosiimast Tosibko u3 cumogios {7, '}, [, ", (°, 7). Tpebyercs ompe-
JIeJIATh, KAKOe MAHUMAJIBLHOe KOJIMYeCTBO CUMBOJIOB HaJI0 BCTABUTH B 9Ty CTPOKY JIA TOTO,
9TOOBI OHA CTajIa TPABUJILHON CKOOOUHON MOC/IEI0BATEIHHOCTHIO.

Dopmam 8Tro0HBLT OAHHBLE
B mepBoii cTrpoke BxomHOrO (haitna 3ammcana CTPOKa, COCTOAIIAS TOJBKO W3 CHMBOJIOB
LoV 1)), °C)) . dawna crpokn He ipeBocxoanT 100 cHMBOJIOB.

Dopmam 8bLTOOHBLL JAHHBLE
BriBecTu B 1epBYIO CTPOKY BBIXOAHOIO hailia eIuHCTBEHHOE HEOTPHIATETHHOE IEI0e
YHUCJIO — OTBET Ha MOCTAaBJEHHYIO 3aJa4y.

ITpumepwoi
Bxoambie JaHHBIE BrixogHble gaHHBIE
{(H 2
(D 0
Pasbop

Bamaqa peraercs metogom LR-muHamukn. A nmenno, B stueiike tabauner D[L, R| Gynem
XpPaHUTb CKOJIBKO CKOOOK HEOOXOIUMO JT00aBUTH, YTOOBI IIOC/IEI0BATEIbHOCTh CHMBOJIOB C L
no R craja npaBUIbHOU CKOOOYHOMN MOC/eI0BATEILHOCTDIO.

st oberdeHust TporpaMMHUPOBAHUS BBeIEM 0a3y IMHAMHKH CJIEIYIOIIIM 00Pa30M:

1. Bce nocJieioBaTe/ibHOCTH, COCTOSIIIIE U3 OAHON CKOOKHU, TpeOyloT jo0aBjieHust OJHOM
CKOOKH (T.e. TJIABHYIO JHATOHATL MATPHIH 3AMOJHSIEM 1).

2. IlocsiemoBaTeIbHOCTH, ¥ KOTOPBIX IIpaBas IPaHMIA MEHbIIe JIEBOM, TpebyIoT mobasie-
aug 0 ckoboK.



Tenepb HEOOXOIMMO HAYUUTCS periaTh 3aja4y JJid mapaMerpos L u R cuurtas, 94TO BCe
MeHbIITHe moI3aa4n yxke pernenbl. B LR-1uHaMuke pasmep 3amadn ompeesisgeTcs Kak pas-
HOCTBb MeZKJIy MPaBoii W JIeBoil TpaHuIeil (B HAIIEM CJYdYae 3TO KOJUYECTBO CHMBOJIOB).

3amada perraercs o4eHb JerKo. Ecrn Ha MecTe L CTOUT OTKPBIBAIOITAs CKOOKA, & Ha MeCTe
R — coorsercrByItomas eit 3akpsiBatomast, 10 D[L, R] = D[L + 1, R — 1]. 910 coorHourenune
o0bsicHgAETCSI TeM, uTo Ha wHTepBaae L+ 1, R — 1 y Hac y:Ke mojydyeHa nmpaBuibHasi CKOOOY-
Hasd TOCTIe0BATEIbHOCTD, a OKPY2KEHHAA Napoil CKOOOK OHA TaKKe OCTAETCs IMPABUWJIBHOU U
J00aBJIeHUI He TpedyerT.

B ciy4ae ke ecn Ha Mectax L 1 R He cTOUT Tapa COOTBETCTBYIONIUX CKOOOK, TO PeIlleHHe
OTIpe/IeIIeTcsl CAeaYIOMNUM 00pa3oM:

D[L, R] = . min (DIL,K]| + D[K + 1, R])
Dta popMmysia 0603HAYAET, ITO MBI PAa30HBaEM MOCAEI0BATEILHOCTD OT L 10 R Ha JBe 4acTu
BCEMM BO3MOYKHBIMU CHOCODAMM M BbIOMPAEM CpeJiM BCeX TakKuxX pas3buenuit nawmsydiiee. B
9aCTHOCTH, TTOCTeA0BATeILHOCTD *[|()’ Gyaer pa3bura Ha JBe TOCIEA0BATETLHOCTH U3 2 CHM-
BOJIOB, KayKJas M3 KOTOPHIX Tpebyer ) mobaBieHHBIX CKOOOK, W Pe3y/abTaT i Heeé TaKzKe
oymer paseH 0.

Meton pa3buenus Ha 2 YacTw TpUMeHsieTcs TPAKTUIECKH BO Beex 3a1avax Ha LR-mmramuky
a OTJIMYAIOTCS OHU JIUIIL HAYAJIbHON MHUIIMa n3anmeil u crnenupuIHbIMA YCJIOBUAME, TTPU
KOTOPBIX MOZKHO HAXOJWUTH JIyUIllee PereHune.

Taxzke B 3T0it 3a/1a9€e y10OHO HCIIOTB30BATH TPOTPAMMUCTCKUN TPUEM, HA3BIBAEMBIil «JTe-
HUBOH JWHAMUKOI» WM «peKypcuell ¢ MeMopu3alnueity. /leficTBUTETIbHO, eI B TPEIbITY-
MTUX 33]]a9aX TMOPSIOK PeleHus T03a/1a9 ONpeessyicsd U PeaTn30BbIBAJICS JeTKo, TO B LR-
JUHAMUKE HeOOXOIMMO PeIlaTh MOA3aa4ud, JBUTAsICh MO JIUATOHATIAM MATPUIIBI, UTO yIKe
HEIPUSATHO. A BCTpedYaroTCs 33/[a91, B KOTOPBIX MOPSAI0K 00X0/a emé 0oJiee 3aIyTaHHbI.
B rakux curyanuax yg1oO6HO 1MOJIB30BAThCAd PEKYPCUBHOM (DyHKIIHEI, KOTOpas OyIeT moXoxKa
Ha mepe0op BCeX BApUAHTOB, HO OyJeT 3alOMWHATH OTHAK/IbI IIOCIUTAHHOE pelienne. B Heé
JKe MOXKHO 3arHaTh W orpaHndenus. e ee cieyromas: cHaYa a 3aM0THAM BCIO MATPHILY,
KOTOpasi HEOOXOMMA, JIJIsT MOJICUYETa, MPU3HAKOM OTCYTCTBHS PelleHus (HANpUMED, THCIOM
—1). Obpammarbcst K 3T0i MaTPHIE IPHU ee TOJCYETe MOKHO TOJBKO € IOMOIIBIO PEKYPCHBHOI
dbyukwn, T.e. 9T06B 00paTHTCa K daementy D[L, R] HeoOX0quMO KazKIplii pa3 BI3BIBATH
dyukmuo f(L, R). @ynkuus, B ¢BOWO 04epe/ib, OyaeT MpoBepsaTh, MOACIYATAHO JIH ITO 3Ha-
YeHUe U eCJIU JIa, TO BO3BpaIaTh ero. VlHaye HeOOXOAUMO MOCINTATH 3HAUEHHE, COXPAHUTH
ero B MaTpHIle U ONATh ¥Ke BepHYTh. JLjist 970 3a1auu (byHKIUST MOKET BHINJISAIETh Tak (Mbl
PACCMOTPHM IPHMED TOJIBKO JJisi KPYTJIBIX CKODOK, OCTAJIbHBIE HECJIOKHO T0DABUTH):

function f(L, R : integer) : integer;

var
K, now : integer;

begin
if (D[L, R] = -1) then // 3HaueHUHe emle He IIOLCUUTAHO

if (R < L) then D[L, R] := 0 // 6a3a guuaMuru Il

else if (R = L) then D[L, R] := 1 // 6asa punavuru k2

else
if ((s[L] = >(’) and (S[R] = ’)’)) then D[L, R] = f(L+1, R-1)
else { // mepBas u mocnenHAs CKOOKM He 06pa3ylT IapH
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D[L, R] := R-L+1; // B xymmeM ciydae K Kaxmoil mobasum

for K := L to R-1 do begin // pasbuBaeM Ha IBe 4HacCTH
now := f(L, K) + £f(K+1, R); // umeM cTOMMOCTbH
if (now < D[L, R]) then D[L, R] := now; // ecnm Hamo MeHdeM
end;
end;
f := D[L, R]; // Bo3BpamaeM mocienHee 3HAYEHUE

end;

Tenepb I TOro 9TOOB HANTH peIleHne 3aJa49M JOCTATOYHO CYMTATH BXOAHYIO CTPOKY
S, 3anoHUTH MaTpuily [ NpU3HAKAMH HENOJACYUTAHHOCTH PEIICHUsl U BHIBECTU 3HAYCHUE
dbyuxmun f(0, N —1), ne N — anuuna BXoaHoit crpoku S. Bee octanbHoe cuemaercs «camos
¥ 0 TOPAIKE BBIYUCICHUA T0A3aa9 OECIIOKONTCS He CJIEIyeT.

Pea/in30BBIBATD JIEHUBYIO JMHAMUKY HAJ0 BCErJA UCXOJS M3 HPHBEJIEHHON BBIIIE CXEMBbI:
3TO TO3BOJIUT MUCATH €e KOPOTKO W MpaBUIbHO. JIeHWBas AWHAMWKA TPUMEHHMa BO BCEX
3a/1a4aX JIMHAMUYIECKOIO IPOrPAMMUPOBAHMS U, MECTAMM, jazKe 0oJjiee HOHATHA, HO 3J10Y 10~
TpebIATH eif He CTOWT, T.K. OHA BbI3bIBAET HAKJIA/HBIE DACXO/BI KaK MO HaMATH (3a0uBaeTcs
CTEeK), TaK M MO BpeMeHN (3amycK (DYHKIMH — He camas ObICTpast OTlepanus).

PacemorpuM eré oy, HEMHOIO HECTaHIAPTHYIO, TPOCTYIO 3a1a4y Ha LR-auHaMuKky:

MaxkcumaJabHbI IHOAIIAJINHAPOM

Komanaaplit vemnuonat mroabauKoB Cankr-Ilerepoypra 1999

[TaymuupoOMOM Ha3bBIBAETCH CTPOKA, KOTOpPas OJMHAKOBO YUTAETCS KaK CJIeBA HAIPaBo,
TaK U cripaBa HaJjeBo. [loanaannapoMoM JTaHHON CTPOKHM HA3bIBAETCH MOCAEI0BATEILHOCTD
CUMBOJIOB M3 JIAHHON CTPOKH, HE 0043aTEILHO WYX TOAPSI, SABJISIONIASC MaTUHIPOMOM.
Hanpumep, HELOLEH gBiasieTcd nognaanaapoMoM cTpoku HTEOLFEOLEH. HanumuTe mporpam-
MY, HAXOIAMIYIO B JAHHON CTPOKE MOANAJUHAPOM MAKCUMAJbHON JJUHBI.

DPopmam 8LrodHHBLT JAHHBLL
Bo Bxoanom daitie Haxogurcsa crpoka jinHOI He 6ojee 100 cuMBOJIOB, cocTosIasi u3
3arjIaBHBIX OYKB JIATHHCKOTO ajidaBuTa.

Dopmam 8vblxoOOHBLT 0AGHHBLT

BriBeuTe Ha mepBOil CTPOKE BBIXOIHOIO haiijia JIUHY MAKCHMAJILHOTO IOANAJIHHIPO-
Ma, a Ha BTOPOH CTPOKe caM MaKCUMAJILHBIN MOANAJIHHIPOM. EcIu TaKuxX HoAIaJIrnHIPOMOB
HECKOJIbKO, TO Ballla IpOrpaMMa JI0JI2KHa BbIBECTH JIFOOOW U3 HUX.

ITpumep
Bxoambie JaHHBIE BrixogHble gaHHBIE
HTEOLFEOLEH 7
HELOLEH
Pasbop

Ornauune 310# 3a1a4u oT crangapTHOl LR-a1uHAMUKH cOCTOUT B TOM, YTO pa3bHeHus HA
JIBe YacTH He TIpeaycMaTpuBaercd. [lpu permennn 3agaun 6ymeM m0Ib30BaThCA CTaHIAPTHBI-
MH CP€JICTBaMu: 3aBejiéM Marpuiy [ rje uepBblii nHAEKC Oy/aeT O3Ha4daTh JIEBYIO I'DAHUILY
MOJICTPOKH, JIAs1 KOTOPOM MBI UITEM MaKCUMAJbHBIH TOATAIUHIPOM, & BTOPOil — MpaByIo.

Baza gmramuku Oyaer caeayroleii: mocaenoBaTeabHOCTh W3 () MJIM OTPHUIATETHHOTO KO-
JMYecTBa CUMBOJIOB (Korja L Gosibiine yeM R) uMeeT MaKCHMAJIbHBIN MOIATTHIPOM JIJTHHBL

11



0. TTocnenoBarenprocTh U3 1 cuMBOIA JA8T MOANAJMHIPOM JUIHHBI 1 (TIOCKOJBKY CTPOKA
JUTHHBL 1 BCerjia sBJIsIeTCsl TAJTUHIPOMOM ).
[Iepexoa kK GombIeii 3aga4de OCYIIECTBISIETCS CJIEAYIOIMMM 00Pa30M:

e Ecmu S[L]| = S[R|, o D[L,R|=D[L+1,R—1]+2
e Eciu S[L] # S[R], ro D[L, R] = maxz(D[L,R — 1], D|[L + 1, R])

[Ipu peanmzanuu y100HO UCIOIB30BATH JIEHUBYIO JTUHAMUKY.

5 JImaamMunka mo mpoduJIro

JlmHaMHYeCKAM TPOrPAaMMHPOBAHKEM I10 IPOMUIII0 HA3BIBAETCS TAKOH BHI JHHAMITIE-
CKOT'O ITPOrPAaMMHPOBAHUSA, KOIIa MOI33/1a9a MEHBIIEero pasMepa OKaHIYHBAETCS HEKOTOPOi
koHburypanueit (npodusem), KOTOPYIO MOXKHO 3aKOJUpPOBaTh 4ucioMm. K nomzagade Jo-
OaB/ISETCSA eIné OIUH 3JIEMEHT ¢ HeKOTOpOil KoH(purypammeil m OH CTaHOBUTCH MIPOMUIEM
HOBOIT Toa3agaqun. Kpome Toro, MOXKHO COCTaBUThH TaOJHILYy IOMYCTHMBIX MEPEXOIOB OT OJI-
HOIO MpPOUIsg K APYroMy; COCTABUTH HAOOP JOIMYCTUMBIX HAYAJbHBIX HPpOuUIeil 1 perarb
3a/1a4y, YBEJIHMYUBasl KOJHMYECTBO JIEMEHTOB B nomzaaade. OOBIYHO 3a/a4d HA JUHAMUKY
10 npodmwiro TpedyT moAcdéra dnciaa pemennii. OOpaTuMcs, KaKk OOBIYHO LPHU HU3YYEHUN
JUHAMIYECKOT0 MPOrPAMMUPOBAHU, K TPUMEPAM.

CuMnaTuvHbIe Y30PHhI

Bceepoccniickasg KoMaH HaS OJUMIINAJQ IIKOJbHUKOB IO IPOrpaMMHpPOBa-
nuto 2000

Kommanusg BrokenTiles miranupyer 3aHATbCS BBHIKJIAIBIBAHUEM BO JBOPAX y COCTOSITE/b-
HBIX KJUEHTOB y30D M3 YE€PHBIX U Oe/IbIX IJIMTOK, KazKJiasd U3 KOTOPbIX uMmeer pa3mep 1 x 1
MetTp. 3BecTHO, 9TO ABOPHI BCEX COCTOATEIbHBIX JIOJEH MMEIOT Hanbo/1ee MOJHYIO HA CEro-
jnus popmy mnpamoyroabuuka M X N MeTpos.

OnHako mpu cocTaBieHnN (BUHAHCOBOTO TLIAHA Y JAUPEKTOPA ITOW OPraHU3aIldd MOSBU-
JIOCh TIEJIBIX JIB€ CePhE3HBIX MPOOJIEMBI: BO MEPBBIX, KaXKBIH HOBBIM KIUEHT OYEBHUIHO 3a-
X04eT, YTo0bl y30p, BbIJIOKEHHbBIIT y HEr0 BO JIBOpE, OTJIMYAJICd OT Y30POB BCEX OCTaJIbHBIX
KJIMEHTOB 3TOil (PUPMBI, & BO BTOPBIX, 3TOT Y30P J0/JKEH ObITh cuMnaTuIHbiM. Kak mokaszamno
UCCJIEJIOBAHNE, Y30D ABJLIETCH CUMIATUYHBIM, €CJIU B HEM HHTJIE HEe BCTPEYAETCH KBaJIpaTa
2 X 2 MeTpa, MOJTHOCTHIO MOKPBHITOTO IIUTKaMu oHOTO TBeTa. Ha prucynke 1 mokasaHbl npu-
MepBI PA3JIMYHBIX CHMIATHIHBIX Y30POB, a HA PUCYHKE 2 — HECHMIIATHIHBIX.

CcUMnaTn4HbIE Yy30pPbl HECUMMNATUYHbIE Y30pPbl

st cocrapiienust GpUHAHCOBOIO IJIAHA JUPEKTOPY HEOOXOAUMO y3HATDH, CKOJIbKO KJIMEH-
TOB OH CMOKET O0C/IYKUTh, TIPEYKIe TeM CHMIATHIHBIE Y30Pbl JJAHHOTO PAa3Mepa 3aKOHIATCS.
[Tomorure emy!

DPopmam 8xrodHHBLT JAHHBLT
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B nepBoit cTpoke BXOHBIX JaHHBIX COJEPYKATCH JBA MOJOKHUTEJbHBIX I[eJIBIX YnCyIa, Pas-
nenaénubix npobesom: M u N (1 < M x N < 30).

Dopmam 8blrOOHBLL JAHHBLE

BriBeauTe e IMHCTBEHHOE YHUCJIO — KOJHYECTBO PA3IUUHBIX CUMIATHIHBIX Y30POB, KOTO-
pble MOXKHO BBLJIOXKUTH BO jBope paszmepa M X N . ¥Y30pbl, HoJydalonuecs JApyr u3 Japyra
C/IBUTOM, TOBOPOTOM WJIM OTPAYKEHUEM, CAUTAIOTCS PA3THIHBIMHA.

ITpumepwvt
Bxoambie naHmbie Broixomarbie mJaHHbIE
2 2 14
33 322
Pasbop

BameTnM, 9TO KayKjiasi KJeTKa TabJUIbl MOXKeT MMETh JIBa COCTOsHUsA: ObITh Gesroit (0)
win 4éproit (1). VI3 orpanudenuii K 3ajade MOYKHO TOHSATH, YTO JITMHA MUHUMAJBLHON U3
CTOPOH HE HPEBLICUT D, Oy/IeM Ha3bIBATHh MUHUMAJIBHYIO U3 CTOPOH CTOJIOIOM.

Ecan B Tabautie Bcero ojinH ¢Tojber, To OH MOXKeT ObITh 3all0JHEH MPOU3BOJIbHBIM 00pa-
30M, T.e. OTBETOM OyIeT ABIATLCH ancao M2,

Kazxaptit croaber Komupyercda b 6HTaMH 1 MOZKeT IMeTh 2° cocTognmil. Byaem Ha3bBaTh
YUCJI0, KOTOPBIM KOZUPYyeTcst cToJIbel] npodusem. ByaeM cauTarh, 9TO BCe CTOJOIBI ¢ HOME-
pamu ot 1 10 K — 1 y:Ke IOJTHOCTBIO KOPPEKTHO 3aIOJHEHBI U CTOJI0eI ¢ HoMepoMm K — 1
umeer poduib paBubiilt uucay M.

Ha pucynke nocaeanuii crosidern umeer npoduiab 011005 miu 121. [Tokaxkem coBmecTu-
MBbI€ ¢ HUM MPOMUIN, KOTOPHIE MIPH PACIOIOKEHAN CTOJOIOB PSII0M He 00pa3yioT KBaapar
2 x 2 oauoro npera. Takumu npoduaamu oyayt npoduru 000015, 000102, 000115, 00101,,
001105, 001115, 010015, 010105, 010115, 100015, 100105, 100115, 101015, 101109, 10111,,
110015, 110105 u 110115,.
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Takum obpazom, ecain numeercs: KoppekTHas Tabsuna u3 X —1 cro/01a, OKaHIMBaIOIIasICs
npoduirem 011002, TO U3 HEE MOYKHO MOJIYIUTH TAOJUIBI JUITMHON K W MMeoIne B KadecTBe
npoduis onro n3 18 copmectumbix ¢ 011005 gncen. IIpu aTom a/1s KarXK10i AIUHBI TAOJIAIBT 1
e€ NpodUId MOXKHO XPAHUTH KOJTUIECTBO BAPUAHTOB COCTABUTD TaKyI0 KOPPEKTHYIO TaOIHUILY,
a IIPHU KazKJIOM IIepexojie CYMMHUPOBATH /st TabJIHUILl JIuHbl K ¢ mpoduieMm P Bce 3HaUeHUS
Jisg Tabsun, giuabl K — 1 u npodusem, cobmectumbimM ¢ P. B Buje popMysibl 370 MOXKHO
3anmcaTh Tak:

2M
D[K,P] =) DIK —1,L] x g(P,L)
L=0

[ne K — anuna tabaunsl, P — uaTepecylomuii nac npoduib, M — BbicoTa cro/omna, L —
npoduib mpeabLIyero ¢tosbna, a dbyukius g( P, L) Bo3spaimaer 1 B ciydae, eCIu CTOJOIbI
P u L coBmectumbl 1 0 B IPOTHBHOM cJydae. baza IuHAMUKM, KaK yKe TOBOPUJIOCH BBIIIIE,
coCTOHUT B caemyomeM: npu K = 1 misg m000ro mpoduis KOJIHIECTBO BAPUAHTOB PACKPAC-
KU KJETOK paBHO eguHune. [logydars perienne caeayer JBUrasCh CHAYAIA MO0 KOJUIECTBY
CTOJOIOB, J/Is KazKJI0r0 U3 CTOJOIOB mepeduparb mpoduib U JJisd KaxKJI0ro npoduis, B
CBOIO 0Yepe]ib, epedupaTh BCE HMPEeIbIAYIINHe ITPOQILIH.

Oyukuuio g(P, L) MOXKHO 3aMEeHHTD TPe/IIIOICYUTAHHON MaTpHIeii, 9To0ObI He BBI3BIBATH
IPOBEPKY HA COBMECTUMOCTD Ipoduieir MHOrO pa3. [Ipu 3ToM cIuTaTh COBMECTHMOCTD IIPO-
duieit ya00HO ¢ UCIOJIB30BaHHEM OUTOBBLIX OllepalHii.

Crioxnocts Takoro pentenns cocrasut O(N x (2M)2). Orper rapanTnpoBanHo He 1peBbI-
cnt 230 cremenn, T.K. Bcero, Jazke 6e3 orpaHWYeHUi, BCIO TAOINILy MOXKHO pacKpacnThb 230
CIocoHaMH.

PaccmoTpuM emé oauH MeToI pelleHns 33349 Ha IUHAMHMKY 10 TPOQIIIO.

CuMmnaTuvdabie y30pbl BO3BPAMIAIOTCS

Sumame cO0PhI K MEXKIyHapoiHO# oummnase 2003

Co BpeMEH HAITMCAHUS YCJIOBHS IIPEIBIAYINEH 3a1aUi MHOIO€ N3MEeHII0Ch. CHMIATHIHbIE
y30phbI CTaJId OY€Hb IIOIYJIAPDHBI IIO BCEMY MHUDPY, HHO93TOMY JIIOJHW I'OTOBBL COAEP2KaTb OYE€Hb
OOJIBIION YYACTOK 3€MJIH, JIMIIH Obl ©UMeTh Ha Hell y30p, He BeTpedaroluiics 00JIbIe HUT/IE.
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Teneps komnanus BrokenTiles aBjsiercst BeayImuM mTpou3BOJAUTEIEM CUMIIATHYHBIX Y30-
poB B Mupe! /115 cocTaB/ieHus mIaHa KCIOJTHATEILHOMY AUpeKTopy Bace mo-npexkueMy Heob-
XOMMO 3HATh, CKOJIBKO KJIUEHTOB MOTYT PACCYUTHIBATH HA Y30p JAHHBIX PAa3MEPOB.

Tak Kak MacmrTabel 6ykpaabuo muposbie, N < 101, Onnako Baca nme mobur Gosibmume
9UCJIa, TIO9TOMY MIPOCUT BHIIATH OTBET MO MOAYII0 P.

Dopmam 8Tr0o0HBLT 0AHHBLE

B neppoit cTpoke BXOIHBIX JaHHBIX COAEPYKATCSA TPH TOJOKUTEIHBIX HEJbIX JUCIa, pa3-
nerénnpx mpoberom: N, M u P (1IN < 10'%° 1 < M < 5,1 < P < 10000).

Dopmam 8bLro0HBLL JAHHBLE

BI)IBe,JI/ITe CINHCTBEHHOEC YUCJ/IO — KOJHUYECTBO Pa3/JIMYIHLIX CUMIIATHYIHLIX Y30POB, KOTO-
pbleé MOXKHO BBLIOXKHUTH BO JBOpe pa3zmepa M X N 1o momayaio P. Y30pbi, 10JyYaioniuecs
JApPYT U3 ApYyTra CABUIOM, IOBOPOTOM WJIU OTPAXKEHUEM, CHUTATCI PA3JIUIHBIMUA.

ITpumepwvt
Bxoanmbie naHmbie Brixogarbie mJaHHbIE
2265 4
3323 0
Pasbop

DTa 3a7a4a OYeHb MOX0XKa Ha MPEJbIAYIILYI0, HO Ta pelnajach 3a JuHeiiHoe or N BpeMs,
YTO HABEPHSKA BBI3OBET MPEBHINIEHNE OIPAHNICHUs Ha BpeMs pabOThl IPOrpaMMBL, pu N =
10100.

Tem ne menee, 3a7a4ua pernraeMad. /locTaToYHO BCHIOMHUTD, 9TO Mbl YMEEM CYUTATH YUC/IA
®ubonauun 3a O(log N) n BOCIONB30BATHCS TOXOKNM MeToA0M. [IycTh y Hac ecTh Tabanna
copMectuMmocT npoduieit G pasmepom 2V x 2M | IlpuBenéM mpuMmep Taxoil TaOIUIBL 171
M = 2:

=)

1
1
1
1

O =

Epununa na nepecederuu i-0if CTPOKYM U j-ro ¢TO/A0IAa 0003HAYAET, YTO TEPEXoJ1 OT MPO-
duig ¢ K npodusio j Bo3moxkeH. Ec/in MbI IpOCYyMMHPYEM 3HAYEHUS BCEX A9€eK ITOU MaT-
PHUIIBI, TO MOJYIUM KOJUYIECTBO BAPUAHTOB PAcKpacKW HMPAMOYTOJbHUKA 2 X 2. BermoMaNM,
KaK JIeIaJICs MePexol OT OTHOTO TPOMUIA K IPYTOMY:

2]\/1

D[K,P] =) DIK —1,L] x G[P, L]

3amernM, 9TO IS HEKOTOPOro mpodujig Mbl mepedbupaeM Bce Apyrue Tpouin u CyM-
MEDYeM KOJIHYeCTBO BADHAHTOB B CJIydae, eCJU OHH COBMECTHMBI (€CJIH OHH HECOBMECTHMBI,
TO TOXKE CYMMHDYEM, HO HYJIH). DTO Upe3BbIYAiHO MOXOKe Ha yMHOXKeHne marpuil. Jleii-
CTBUTEJBHO, BO3bMEM MaTpuIly G U BO3BeJEM ee B KBaapar. [Ipu sTom mueitno nmponsoitaér
cJaeyioniee: Mbl OyaeM MATH OT Tpoduist ¢ B Npoduab j depe3 BCEBO3MOMKHBIE TPOMUIHN,
T.e. MbI 1tepebepém Bce k u, B Cydae, ecjim BO3MOXKHBI IePexXO/bl u3 ¢ B k u u3 kK B J, TO yBe-
JINYUM KOJIMYEeCTBO BAPUAHTOB MOMACTh U3 ¢ B j 3a jBa mara #Ha 1. Takum obpazom, cymma
sneMenToB MaTpunnl G2 Gyner pasBHa oTBery s 3ajga4u npu N = 3. AHAIOTHIHO MOXKHO
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JleJaTh IMepexo/] He Yepe3 OJIMH, a depe3 HeCKOJbKO Mmaron. T.e. cyMMa 3/1eMEeHTOB MaTPHIbI
GN-! 6yner pasna oTBeTy Ha 3ajsady aaunbl N. /a8 yCKOpeHHS MOYKHO BOCIIOIB30BATD-
st GBICTPBIM BO3BEJIEHHEM B CTEIeHb (OHO MPUMEHUMO JIJIsl JTIOOBIX 06bEKTOB, JOMYCKAIINX

VMHOZKEHHE ), OHO U JIPYTHe HeOOXOAUMbIe OTIEPAINH OIIUCAHBI B JIEKITHH, TIOCBATIEHHOM apid-
MeTUKEe U TEOPHHU IUCEI.
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