Henosek-nayk Hyap n kyouk Pybunka

Aemopui sadavwu: Hanuua Opewnruxos u Ezop FOaun, paspabomyuk: lanuua Opewnukos

3a/1a49n 0 MOKMCKE IIYTU B MaTPHIE U3 JIEBOIO-BEPXHErO B IPABBI HUXKHUI YIOJI YaCTO OKA3BIBAIOTCSI
JO0 Ha TUHAMUYIECKOE ITPOrpaMMUPOBaHUe, JIMOO Ha IOTOKHU. B ciiydae, KOrjia eIre u XOIUTh Pa3peInaeTcs
TOJIBKO BIIPABO WJIA BHU3, 3TO C OYEHb OOJILINON BEPOSITHOCTHIO TUHAMUKA.

Ilepen TeMm, Kak ommcaTh, KaKne COCTOSHHUSI B JAHHOM IWHAMNKE IIOHAI00ATCS, OTMETHM HECKOJIBKO
KJIIOYEBBIX UJIEH.

d.

Ecsin ecTh BO3MOXKHOCTH TIONACTD B KJAETKY (7, j), U Mbl 3Ha€M, OBLI JI1 HHBEPTUPOBAH CTOJIGEIL j, TO
MbI OJIHO3HAYHO BOCCTAHAB/IMBAEM, ObLIIa JIN HHBEPTUPOBaHA CTPOKa j. JleficTBUTE/IbHO, TOTBKO 9TH
JIB€ MHBEPCUH MOIJIN MEHSATH 3HAYEHWEe KJIETKH (i,]), & B KOHIE ee 3HAUCHHE JOJKHO OBLIO CTATH
paBHO 1, 4TO 3ajlaeT YEPHBII IIBET KJIETKH.

CooTBeTcTBEHHO, 0OOPATHOE TOXKE BEPHO — 110 (DAKTY, HHBEPTUPOBAJICS JIH CTOJIOEI], Mbl OJHO3HATHO
BOCCTAHABJINBAEM, ObLIA JII MHBEPTUPOBAHA CTPOKA, €CJIM KJIETKA JIE?KAT Ha IIyTH.

B kierky (i, ) MOXKHO monacTb ToabKo u3 (i — 1,7) win (4,5 — 1).

Ecim B kaerky (i,j) wmbl opunuim w3 (i — 1,7), To, 3Hasi, OblLia JiI HWHBEPTHUPOBAHA
CTpPOKa 4, MBI MOYKEM BOCCTAHOBHTDH, ObLIa JH WHBEPTUPOBAHA CTPOKa ¢ — 1 IO IIEMOYKe
inv_row[i] — inv_column[j] — inv_row[i — 1].

AwnastormaHo it cTosibros npu nepexone u3 (4,5 — 1) B (4, 7).

Tenepb, Korjia Mbl IOHAMAEM, YTO JOCTATOYHO 3HATH TOJILKO (DAKT MHBEPTHPOBAHUS CTOJIONA WIIH
CTPOKHU KaKOH-TO KJIETKH, YTOOBI BOCCTAHOBUTDH TaKyIO »Ke MHMOPMAIMIO [IPU [IEPEXO/IaX, MOKHO [HOCUU-
TaTh auHAMUKY: dpli][j][c] — 9TO MUHEMAIBHOE KOJIMYIECTBO MHBEPCHil, KOTOPOE HAJO CIEJAaTh, YTOOBI
CYIIECTBOBAJI IIyTh U3 JIEBOTO BEPXHEro yIyia Tab/uIpl B KiIeTKy (7, ), npu ycaoBuu c¢ (¢ = 0 o3Hauaer,
qT0 crosiber; j He ObLI HHBEPTUPOBaH, ¢ = 1 — ObLi).

[TocmoTpuM, Kakue mepexo/ibl BO3MOYKHBI U Uepe3 KaKue COCTOsIHUS MOyKHO o6HoBUTE dp(i][f][c].

1.

Mpbr morutn puiitu B (4, 7) u3 (i — 1, 7). [TockoabKy OHEM HAXOAATCS B OJHOM M TOM XK€ CTOJIOIE, TO
rar ero nHBepTHpOBaHUSI HE MO IIOMEHSATHCS M paBeH ¢. Torga dar MHBepTUPOBAHUS CTPOKHU &
paBet r = a[i|[j]®cD1, rae @ — oneparnust Jorundeckoro «uckiodaiomero VJIN» (xor). [Tockonbky
9TO HOBasi CTPOKA, TO HAJI0 YIeCTh €€ NHBEPTHPOBAHUE:

dpl(i][j][e] = min(dp[i][j][c], dpli — 1][5][c] + r.

Mpb1 moruu nipuiitu B (7, j) u3 (i, j—1). Torga duar uaBepTupoBanust crpoku i pasen r = ali][j|®cd1,
a dJar HHBepTHPOBaHUs CTONONA j — 1 MOXKHO IIOCUHTATD Kak ¢j—1 = a[i|[j — 1] @ r @ 1. O6HoBIsIEM
AHAJIOTUIHO:

dpli][j][c] = min(dp[i][j][c], dp[i][j — 1[ej—1] + ¢

Tenepb, Korjia Mbl OCYUTAIN MUHUMAaJbHOE KosmdecTBo uHBepcuit min(dp[n|[m][0], dp[n|[m][1]), mo-

CTATOYHO C IIOMOIIbBIO CTaHAAPTHbBIX TEXHUK BOCCTaAHOBJIEHUA OTBE€Ta «BEPHYTLCA» 110 OIITUMaJIbHOMY IIy-

™ B KyeTky (1,1) u BeIIUCATH TIO IyTH BCE MHBEPTUPOBAHHBIE CTPOKU M CTOJIOIIBI, [TOCTIE Yero BbIBECTH.

Hpome BCEro 110 Xo/1y noacdeTa JUHaMHUKH TaK2Ke 3allOMUHaTb, U3 KaKOI'0 COCTOAHUA ObLJIIO caMO€ OIITH-

MaJIbHOe OOHOBJIEHUE, U Jijisi BOCCTAHOBJIEHHsI OTBETA BO3BPAILIATHCS 110 STHM COCTOsTHUSIM Hazal. Obuiee
BpeMsi paborsl anropurma — O(nm).
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