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3apaya nomcka B TekcTe no obpasuy

3apgaua noncka B TekCTe no obpasuy

[Hanbl gBa cnoBa: «TekCT» T ganHbl n n «obpaseu» x AnuHbl m (Kak npasuno,
n > m). Tpebyerca HaliTW BCE MO3MLMN NOAC/IOBA X B T .

OcHoBHOI# BapuaHT 3aaym BbIMSAAMT Tak: Obpa3eL N3BECTEH 3apaHee, a TEKCT — HeT.
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@ /13BECTHO MHOXECTBO aJIrOPUTMOB, KOTOPbIE BbINOJIHSIOT NpenpoueccuHr obpasua,
COXPaHSAIOT ero pesynbTaThl U NOTOM My T obpasew, CpaBHMBasi €ro C TEKCTOM B
pexxume onnaiin 3a Bpemsi O(n) (anroputmsl Knyta-Moppuca-lpatra,
Axo-Kopacuk, Boiiepa-Mypa, Anoctonuko-xnankapno n gpyrue)

OpHako BCEM 3TUM anropuTMaMm Hy>XHa AONONHUTENbHAsA namsTe pasmepom £2(m) (B
NPeSNONOKEH NN, HTO 3aNUCh HUCAA M BXOAUT B MALINHHOE CJAOBO M MOXET CHMTAThCA
KOHCTaHTOM), a ntoraa n bonswe — Q(|X|m), rae ¥ — andpasut obpasua.
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KOHCTaHTOM), a ntoraa n bonswe — Q(|X|m), rae ¥ — andpasut obpasua.

@ ANropnTMmbl, OCHOBAHHbIE Ha KOHE4HbIX aBTOMATaXx, BbIMOJHSIOT POBHO N Onepauuii
cpaeHenus n Tpebytot Q(|X|m) namsTtn

@ Anroputmel, Tpebyrowme Q(m) namsaTu, BEINOAHSIOT B XyALWEM C/y4ae OKOO 2n
onepauuii cpaBHeHus
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n > m). Tpebyerca HaliTu BCE MO3MLMN NOAC/IOBA X B T .
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NPeSNONOKEH NN, HTO 3aNUCh HUCAA M BXOAUT B MALINHHOE CJAOBO M MOXET CHMTATLCA
KOHCTaHTOM), a ntoraa n bonswe — Q(|X|m), rae ¥ — andpasut obpasua.

@ ANropnTMmbl, OCHOBAHHbIE Ha KOHE4HbIX aBTOMATaXx, BbIMOJHSIOT POBHO N Onepauuii
cpaeHenus n Tpebytot Q(|X|m) namsTtn

@ Anroputmel, Tpebyrowme Q(m) namsaTu, BEINOAHSIOT B XyALWEM C/y4ae OKOO 2n
onepauuii cpaBHeHus

YTo penatb, ecnn 06bEM JOCTYNHOW MaMATH HE M, a KOHCTaHTa?
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33,5,3‘-{3 NMONCKa «AEBNYbSA NaAMATb»

33&3‘43 NONCKa «AEBNYbA NMAMATb»

Myctb Tekct T gnunbl n n obpasey x gnuHbl m gaxbl B Buge read-only maccusos un
NMEETCS KOHCTAHTHOE YUCJIO PErMCTPOB, B KOTOPLIX MOXKHO XpPaHUTb YUCAa, HE
npesocxogsiwue n. Tpebyercs HaliTu BCe NO3uMLMM NOACAOBA X B T .
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33,13,3‘-{3 NMONCKa «AEBNYbSA NaAMATb»

33&3‘43 NONCKa «AEBNYbA NMAMATb»

Myctb Tekct T gnunbl n n obpasey x gnuHbl m gaxbl B Buge read-only maccusos un
NMEETCS KOHCTAHTHOE YUCJIO PErMCTPOB, B KOTOPLIX MOXKHO XpPaHUTb YUCAa, HE
npesocxogsiwue n. Tpebyercs HaliTu BCe NO3uMLMM NOACAOBA X B T .

Teopema (Kpowwmop, Meppen, 1991)

3a,qaL|y «AEBNYbA NaMATb» MOXHO PEWNTb, NCNOJIb3OBAB HE bonee 2n CpaBHEHVIﬁ C
TEKCTOM.
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HaveHbiii anroputm

Y1066 06bscHUTL anroputm Kpowmopa-MeppeHa, HyxxeH HebonbLuoOl 3KCKypC B
anropuTMbl MOUCKA.

yp (UMKH Yp®V) Kputuueckoe pasbuenune n nouck no o6pasuy 20 mapra 2015 r. 4 /14



HaveHbili anroputm

Y1066 06bscHUTL anroputm Kpowmopa-MeppeHa, HyxxeH HebonbLuoOl 3KCKypC B
anropuTMbl MOUCKA.

HawngHbiii anropntm noncka

@ coctont us n—m+1 das; B i-ii dase nepsas nosnynsa obpasLa NPUSIOKEHA K -

no3nuynmm TeKCTa
@ CbI/I3VI‘-|eCKI/I, KOHE€YHO, HNYEro HNKyAa HE NPuKIaabiBaeTCA, €CTb napa yKaBaTeneﬁ -
Ha Tekylme no3uuum B obpasue 1 B TEKCTe, HO ANs obbsACHeHWIA Takoi obpas yaobeH

@ B KaxAaoli dase NpoMcxoauT NOCUMBOJILHOE CpaBHeHMe obpasua ¢ Tekywum 610kom
TEKCTa CneBa Hanpaeo 4O NepBOro HeCcoBnageHust nubo fo KoHua obpasua, ecnu
HECOBMNAAEHNI HET; BO BTOPOM C/y4ae Hali4eHO BxoXaeHue obpasua u Homep
Tekyuweln asbl fobaBnseTCss K OTBETY

9 B xyawem cnyqae (Hanpumep, npu noucke obpasua a™ 'b B Tekcre a") anroputm
cosepwut m(n — m+ 1) cpaBHeHW, 4TO HEZOMYCTUMO MHOIO
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Y1066 06bscHUTL anroputm Kpowmopa-MeppeHa, HyxxeH HebonbLuoOl 3KCKypC B
anropuTMbl MOUCKA.

HawngHbiii anropntm noncka

@ coctont us n—m+1 das; B i-ii dase nepsas nosnynsa obpasLa NPUSIOKEHA K -
no3nuynmm TeKCTa

@ Cbl/l3|/|‘-|eCK|/|, KOHE€YHO, HNYEro HNKyAa HE NPUKIaabIBaeTCA, €CTb nNapa yKaBaTeneﬁ -
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TEKCTa C/eBa HanpaBo JO NEPBOro HecoBnageHust nbo Ao KoHua obpasua, ecnu
HECOBNaAEHMIA HET; BO BTOPOM Ciiy4ae HaliieHO BXOXaeHue obpasua u Homep
Tekyuweln asbl fobaBnseTCss K OTBETY
9 B xyawem cnyqae (Hanpumep, npu noucke obpasua a™ 'b B Tekcre a") anroputm
cosepwut m(n — m+ 1) cpaBHeHW, 4TO HEZOMYCTUMO MHOIO

[yTn ynydiweHns HamBHOro anropuTma:
@ YMEHbLWNTb 41CNo a3, NPonyckas Te, KOTOPbIE «3aBEAOMOY» HE MPUBEAYT K yCnexy
<@ MNHbIMWN CNOBaMn, Mbl XOTUM COABUraTb 06paseL|, bonee 4em Ha OAVH CMMBON BNpaBoO

@ NponyckaTb CPABHEHUS, MPO KOTOPbIE Y>K& U3BECTHO, YTO OHW YCMELUHbI
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Anroputm Moppuca-llpaTtTa

MomeHT OokoH4aHus i-ii a3kl (MyHKTUPOM — cnegytowas ¢asa):

1
w
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Anroputm Moppuca-llpaTtTa

MomeHT OokoH4aHus i-ii a3kl (MyHKTUPOM — cnegytowas ¢asa):

1
w

Onpe,u,eneHwe BENINHYNHbI CABUra:
@ B TEKCTe, HauyuHasl C j-i nosnumm, 3anncaHo cioso x[1..j]; npu Hebonblinx casurax
ero npednkc (B 0bpasue) HanoxnTcs Ha ero cydduke B TekcTe
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@ npedukc x[1..j—p] n cydpduke x[p+1..j] cnosa x[1..j] coBnagatot Toraa u ToNLKO

Torga, korga p — nepuog x[1..j]
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% anroputm Moppuca-lpaTtTta Xpanut maccus 3Hadennii p; gns j =1,...,m,
MOJTy4EeHHbIA NpU npenpoueccrtHre obpasua
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Anroputm Moppuca-llpaTtTa

MomeHT OokoH4aHus i-ii a3kl (MyHKTUPOM — cnegytowas ¢asa):

1
w
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Torga, korga p — nepuog x[1..j]

@ eCnu Mbl BBIMOMHUM CABUM HA MUHUMAarbHbIGA nepuog p; ciosa x[1..j], To
nponycTtum TONbKO 3aB€AOMO HEyCnelHbIe Cba3bl; NMMEHHO 3TOT CABWI BbIMOJIHAET
anroputm Moppuca-lpatta (npu j = 0 BoinonHsieTcst casur Ha 1 cumeon)

@ nocne casura CpaeHeHns HadmHatotes ¢ (j—pj+1)-i nosuunmn obpasua u (i+j)-i
no3nLM TEKCTA, MOCKONbKY nepBble (j—p;j) CpaBHEHN 3aBEAOMO yCMeLHbl
anropntm Moppuca-lpatTa xpanut maccus 3Hadennii pj ana j =1,...,m,
MONYYEHHbIA NpU NpenpoLeccuHre obpasua
anroputm Moppuca-lpatTta BoinonHsiet He Bonee 1 ycnewHoro cpasHeHus C
Ka>kAblM CUMBOJIOM TEKCTa 1 He bonee 1 HeycnewHOro cpaBHeHUs B KaXkgol dase,
BCEro meHblue 2n — m + 1 cpasBHeHuii
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ABTOMakcMMasibHbIe CNOBA

MoxHO N1 n36aBUTLCS OT HEODXOANMOCTM XPaHNTb MACCUB NEPUOAOB Pj U BbIYUCSTH
ux Ha nety? B wactHom cnyyae — pga.
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MoxHO N1 n36aBUTLCS OT HEODXOANMOCTM XPaHNTb MACCUB NEPUOAOB Pj U BbIYUCSTH
ux Ha nety? B wactHom cnyyae — pga.

[nsa cnoBa w Hag ynopsigoHeHHbIM andaBuTomM 0603Ha4MM €ro NeKCUKorpadnyeckn
MakcumanbHbili cyddukc qepes maxsuf(w).

OnpegeneHne

CnoBo w HasblBaeTCs aBTOMakcumansHbiM, ecnn maxsuf(w) = w.
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ABTOMakcMMasibHbIe CNOBA

MoxHO N1 n36aBUTLCS OT HEODXOANMOCTM XPaHNTb MACCUB NEPUOAOB Pj U BbIYUCSTH
ux Ha nety? B wactHom cnyyae — pga.

[nsa cnoBa w Hag ynopsigoHeHHbIM andaBuTomM 0603Ha4MM €ro NeKCUKorpadnyeckn
MakcumanbHbili cyddukc qepes maxsuf(w).

OnpegeneHne

CnoBo w HasblBaeTCs aBTOMakcumansHbiM, ecnn maxsuf(w) = w.

3ameyvanne

J1toboii npechmkc aBTOMaKCUMaNbHOMO C/I0OBAa — aBTOMAKCUMAabHOE CI0BO.

Myctb u < w n k = |u| < |w| = m. Torpa ans noboro j ull..k—j] < w[l..m—j]. 1o
o4eBugHo, ecnn u — npedukc w. Ecnn xe u[l..i] = w[l..i] v u[i+1] < w[i+1], To nubo
i4+1< k—j, n3to ycnoeme npogoskaer BbInonHATbCS, nubo k — j < iwn u[l..k—j]
sansietcst npedukcom w[l..m—j].

yp (UMKH Yp®V) Kputuueckoe pasbuenune n nouck no o6pasuy 20 mapra 2015 r. 6 /14




ABTOMaKCMMasbHbIE CMOBA - 2

Jlemma o nepnoae aBTOMakKCMManbHOro Cnoea

MuHMManbHbIA Nepros aBTOMAaKCMManbHOro CoBa (1 3a04HO BCEX ero npeduKCcos)
BbIYNCNISIETCA CNEAYIOWEN NPOCTOR PYHKLMEN.

period:=1
for i:=2 to m do

if x[i]<>x[i-period] then period:=ij;
return period
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Jlemma o nepnoae aBTOMakKCMManbHOro Cnoea

MuHMManbHbIA Nepros aBTOMAaKCMManbHOro CoBa (1 3a04HO BCEX ero npeduKCcos)
BbIYNCNISIETCA CNEAYIOWEN NPOCTOR PYHKLMEN.

period:=1
for i:=2 to m do

if x[i]<>x[i-period] then period:=ij;
return period

MycTb npn pobasneHnn i-ii ByKBbI NEPUOA HAPYLWIWACS, @ Y — AJUHHERLWNIA nped ke B
x[1..i—1], sensitowmiicss cyddukcom atoro cnosa (T.e. i—1—|y| — MuHUManbHbIG Neprog,
x[1..i—1]). Torpa a = x[i] < x[i—period] = b, T.k. cycpcbnkc ya aBTOMaKCUMANLHOTO
cnosa x[1../] menble camoro cnosa. Ecnu per(x[1../]) < i, To Heknii npedukc za
aBnsincs 6ol cydpdukcom, kak Ha pucyHke (|z| < |y| no Bbibopy y; Bo3MOXHO, |z| = A).
Ho Torpa cydduke cnosa x, Haunnatowmiics ¢ zb, 6onblue camoro x, Ha4MHaOWErocs ¢
za, NpOTMBOPEHME. O
4 4 4
1 1 1
x[1..i] = | a 1b| | 2]
y y
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Monck no aBTOMakcMMansHoMy obpasuy

Cnepytownii anropuTm nponseBoguT NoUCK No aBTOMaKCUMaabHOMY obpasuy
i:=1; j:=0; period:=1;
while i<=n-m+1 do
while j<m and x[j+1]=T[j+i] do
ji=j+e;
if j>period and x[jl<>x[j-period] then period:=j;
if j=m then return MATCH-AT i;
i:=i+period;
j:=j-period;
if j<period then recompute(period);
return NO-MATCH
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Monck no aBTOMakcMMansHoMy obpasuy

Cnepytownii anropuTm nponseBoguT NoUCK No aBTOMaKCUMaabHOMY obpasuy
i:=1; j:=0; period:=1;
while i<=n-m+1 do
while j<m and x[j+1]=T[j+i] do
ji=j+e;
if j>period and x[jl<>x[j-period] then period:=j;
if j=m then return MATCH-AT i;
i:=i+period;
j:=j-period;
if j<period then recompute(period);
return NO-MATCH

Capur TekcTa oTHOCMTENBHO 0bpasua nponcxoguT Kak B anroputme Moppuca-lpatra,
TONbLKO NEPUOAbLI HE XPAHATCS, @ BbIYUCASIOTCS HA XO4y.

@ [lockonbky caguru Takue xe, kak y Moppuca-lpatra, 10 n Yncno cpasHennii
obpasua ¢ TeKCTOM Takoe Xe (< 2n); K COXaneHnto, NpUCYTCTBYIOT €lle CpaBHeHNs!
BHYTpu obpasua
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Momnck aBTOMakcumanbHoro cyddukca

Ha ocHose anropnuTmMa BblHUCNEHNA NEPNOAA aBTOMAKCUMAIbHOro Cao0Ba MOXXHO
HanncaTb aaropunTmMm, Bbl‘-IVICHSIIOIJJ,I/Iﬁ maxsuf ansa noboro cnoga x 3a nuHelHoe Bpeémsa C
NCMOJIb30BAHNEM KOHCTAHTHOW nNamsiTu:
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Momnck aBTOMakcumanbHoro cyddukca

Ha ocHose anropnuTmMa BblHUCNEHNA NEPNOAA aBTOMAKCUMAIbHOro Cao0Ba MOXXHO
HanncaTb aaropunTmMm, Bbl‘-IVICHSIIOIJJ,I/Iﬁ maxsuf ansa noboro cnoga x 3a nuHelHoe Bpeémsa C
NCMOJIb30BAHNEM KOHCTAHTHOW nNamsiTu:

@ BbINUC/ISEM NEPUOA ANS X KaK ANSi aBTOMAaKCMManbHOro cnosa (0aHObyKBeHHbIE
CNOBa aBTOMAKCMMAaJibHbl, 3HA4UT, HEKOTOPbIA MPedrKC X aBTOMAKCUMANIEH)

@ ecnu x[i] = x[i—period], npogonxaem BblyncnerHne (aBTOMaKCMManbHOCTb He

HapyLueHa)
@ ecnu x[i] < x[i—period], npogonkaem BbluncneHne (aBTOMaKCUMAaNbHOCTL He
HapyLueHa)
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Momnck aBTOMakcumanbHoro cyddukca

Ha ocHose anropnuTmMa BblHUCNEHNA NEPNOAA aBTOMAKCUMAIbHOro Cao0Ba MOXXHO
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@ ecnu x[i] = x[i—period], npogonxaem BblyncnerHne (aBTOMaKCMManbHOCTb He
HapyLueHa)

@ ecnu x[i] < x[i—period], npogonkaem BbluncneHne (aBTOMaKCUMAaNbHOCTL He
HapyLueHa)

@ ecnn x[i] > [i—period], naiigen cyddukc x[period+1..m], bonbwnii x; nepexognm k
obpaboTke 3TOro cydukca

% 6onee TO4HO, Ans NOOOro HaTYpanbLHOrO € Takoro, 4To ¢ - period < i, cyddpukc
x[c - period+1..m] 6onble x, T.e. MOXHO nepeiiTn k obpaboTke cydbdunkca x[L..m], rae
¢ = |i/period| - period
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Momnck aBTOMakcumanbHoro cyddukca

Ha ocHose anropnuTmMa BblHUCNEHNA NEPNOAA aBTOMAKCUMAIbHOro Cao0Ba MOXXHO
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@ ecnu x[i] = x[i—period], npogonxaem BblyncnerHne (aBTOMaKCMManbHOCTb He
HapyLueHa)

@ ecnu x[i] < x[i—period], npogonkaem BbluncneHne (aBTOMaKCUMAaNbHOCTL He
HapyLueHa)
@ ecnn x[i] > [i—period], naiigen cyddukc x[period+1..m], bonbwnii x; nepexognm k
obpaboTke atoro cydukca
% 6onee TO4HO, Ans NOOOro HaTYpanbLHOrO € Takoro, 4To ¢ - period < i, cyddpukc
x[c - period+1..m] 6onble x, T.e. MOXHO nepeiiTn k obpaboTke cydbdunkca x[L..m], rae
¢ = |i/period| - period
@ ecnu AOWIM A0 KOHLA X, TO Tekyuwee obpabaTbiBaeMoe CNOBO aBTOMAKCMMAanbHO, a
3HAYMT, ABNSETCA MakCUMasnbHbiM CyhPMKCOM B X.
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NCMOJIb30BAHNEM KOHCTAHTHOW nNamsiTu:

@ BbINUC/ISEM NEPUOA ANS X KaK ANSi aBTOMAaKCMManbHOro cnosa (0aHObyKBeHHbIE
CNOBa aBTOMAKCMMAaJibHbl, 3HA4UT, HEKOTOPbIA MPedrKC X aBTOMAKCUMANIEH)

@ ecnu x[i] = x[i—period], npogonxaem BblyncnerHne (aBTOMaKCMManbHOCTb He
HapyLueHa)

@ ecnu x[i] < x[i—period], npogonkaem BbluncneHne (aBTOMaKCUMAaNbHOCTL He
HapyLueHa)
@ ecnn x[i] > [i—period], naiigen cyddukc x[period+1..m], bonbwnii x; nepexognm k
obpaboTke atoro cydukca
% 6onee TO4HO, Ans NOOOro HaTYpanbLHOrO € Takoro, 4To ¢ - period < i, cyddpukc
x[c - period+1..m] 6onble x, T.e. MOXHO nepeiiTn k obpaboTke cydbdunkca x[L..m], rae
¢ = |i/period| - period
@ ecnu AOWIM A0 KOHLA X, TO Tekyuwee obpabaTbiBaeMoe CNOBO aBTOMAKCMMAanbHO, a
3HAYMT, ABNSETCA MakCUMasnbHbiM CyhPMKCOM B X.

Bnarogaps %, ecnu cnoeo obpabaTtbiBanock B TedeHme £ WAros fO Nepexoma K
cybdukcy, T0 cydbdukc no kpaiineii mepe Ha /2 waros kopode. ITO rapaHTUPYET, HTO
CYMMapHO€e 4NCJIO LLAroB He NpeBOCXOauT 2m.

A. M.
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[Touck cnoea no yactam

Wpest noncka no obpasuy x: 3anucatb x = uv, rae v = maxsuf(x), nckatb v kak
aABTOMaKCMMaJibHOE C/I0BO 1 Ka)K,D‘blﬁ pas, KOrga BXOXAEHNe v B TEKCT Haﬁ,quo,
NpOBEPATL, €CTb NN NPUMBIKAIOWEE K HEMY C/ieBa BXoxaeHue u. Jns scdbdekTusHol
pean|/|3aL|,|/IV| 3T0ﬁ naoen HY>XHbI AOMONMIHUTENbHbIE COO6pa)KeHVI;I.
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[Touck cnoea no yactam

Wpest noncka no obpasuy x: 3anucatb x = uv, rae v = maxsuf(x), nckatb v kak
aABTOMaKCMMaJibHOE C/I0BO 1 Ka)K,D‘blﬁ pas, KOrga BXOXAEHNe v B TEKCT Haﬁ,quo,
NpOBEPATL, €CTb NN NPUMBIKAIOWEE K HEMY C/ieBa BXoxaeHue u. Jns scdbdekTusHol
pean|/|3aL|,|/IV| 3T0ﬁ naoen HY>XHbI AOMONMIHUTENbHbIE COO6pa)KeHVI;I.

Mbi nonaraem r = |v|, £ =m —r = |u].

Jlemma o BxoXaeHUAX u

Ecm Tli..i+r—1] = v, to T[j..j+{—1] # u pns Bcex j = i—4+1,...,i.

Jlemma YTBEPXKAAET, HTO X HE MOXET BXOAUTb B T TaK, KaK 3TO NMOKa3aHO NYHKTNPOM:

w

CydbpuKke WTPUXoBOro X, Ha4MHAKOWMACA C «3eeHoroy v, bonbwe v = maxsuf(x). O
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[Touck cnoea no yactam

Wpest noncka no obpasuy x: 3anucatb x = uv, rae v = maxsuf(x), nckatb v kak
aABTOMaKCMMaJibHOE C/I0BO 1 Ka)K,D‘blﬁ pas, KOrga BXOXAEHNe v B TEKCT Haﬁ,quo,
NpOBEPATL, €CTb NN NPUMBIKAIOWEE K HEMY C/ieBa BXoxaeHue u. Jns scdbdekTusHol
pean|/|3a|_|,|/|m 3T0ﬁ naoen HY>XHbI AOMONMIHUTENbHbIE COO6pa)KeHVI;I.

Mbi nonaraem r = |v|, £ =m —r = |u].

Jlemma o BxoXaeHUAX u
Ecm Tli..i+r—1] = v, to T[j..j+{—1] # u pns Bcex j = i—4+1,...,i.

Jlemma YTBEPXKAAET, HTO X HE MOXET BXOAUTb B T TaK, KaK 3TO NMOKa3aHO NYHKTNPOM:

w

CydbpuKke WTPUXoBOro X, Ha4MHAKOWMACA C «3eeHoroy v, bonbwe v = maxsuf(x). O

@ [locne Halif{eHHOrO BXOXKAEHMS V HAafZO NPOBEPUTL, MOMELLAETCSA AN CNEBA OT HEro U
B COOTBETCTBUW C IEMMOW O BXOXXAEHUSIX; €C/IN HET — CPAaBHEHMe C U NPONyCcKaem

@ Bce dparmenTsl TekcTa, cpaBHnBaembie C u, He nepecekatoTcs (n paxe He
MPUMBIKAOT APYr K APYrY), T.e. CPABHEHNA C U NPOU3BOSUTCA MEHEE N

@ 3anomuHaHne NpPeabIAYLErO BXOXKAEHUS v TPebyeT KOHCTaHTHOW namsiTu
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KpuTuyeckoe pasbueHne n nemma o casure

MycTb pasbuerune x = uv ABNSETCS KPUTUHECKIM (HAMOMHNAM — CM. 4OKa3aTenbCTBO
TEOPEMbI O KPUTUHECKOM pa3bueHnmn B iekuun 3 — 4TO HaJO BbIYUCINTL MAaKCMMasbHbIe
cybdpukebl X ansi ABYX NEKCUKOrpacduHecKMx nopsiAKkoB, NOPOXKAEHHbIX 0bpaTHbLIMY
nopsigkamn Ha andasute, n B3aTb 3a v bonee kopoTtkuii n3 Hux). Otmetnm, 4t0 £ > 0.
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KpuTuyeckoe pasbueHne n nemma o casure

MycTb pasbuerune x = uv ABNSETCS KPUTUHECKIM (HAMOMHNAM — CM. 4OKa3aTenbCTBO
TEOPEMbI O KPUTUHECKOM pa3bueHnmn B iekuun 3 — 4TO HaJO BbIYUCINTL MAaKCMMasbHbIe
cybdpukebl X ansi ABYX NEKCUKOrpacduHecKMx nopsiAKkoB, NOPOXKAEHHbIX 0bpaTHbLIMY
nopsigkamn Ha andasute, n B3aTb 3a v bonee kopoTtkuii n3 Hux). Otmetnm, 4t0 £ > 0.

Jlemma o casure

Ecnun npu cpaBHeHun v ¢ 0bpasuyom B Tekyleli ha3e NpousoLIN0 HECOBMNAAEHME Ha ware
Jj+1, moxHo 6e3onacHo caBuHyTb obpasey Ha j+1 nosuuynii.

Jlemma YTBEPXAAeT, 4TO o6a BapnaHTa «KNYHKTUPHbIX>» BXO)K,D,EHI/IM x B T HEBO3MOXHbI:

w

BepxHuii BapuaHT pacnonoxeHus x npoTneopeduT nemme o cyddunkce us nekuyum 3:
HNKAKOW HEMYCTON CypUKC U He MOXET COBMNAAATL C MPEPUKCOM V.
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KpuTuyeckoe pasbueHne n nemma o casure

MycTb pasbuerune x = uv ABNSETCS KPUTUHECKIM (HAMOMHNAM — CM. 4OKa3aTenbCTBO
TEOPEMbI O KPUTUHECKOM pa3bueHnmn B iekuun 3 — 4TO HaJO BbIYUCINTL MAaKCMMasbHbIe
cybdpukebl X ansi ABYX NEKCUKOrpacduHecKMx nopsiAKkoB, NOPOXKAEHHbIX 0bpaTHbLIMY
nopsigkamn Ha andasute, n B3aTb 3a v bonee kopoTtkuii n3 Hux). Otmetnm, 4t0 £ > 0.

Jlemma o casure

Ecnun npu cpaBHeHun v ¢ 0bpasuyom B Tekyleli ha3e NpousoLIN0 HECOBMNAAEHME Ha ware
Jj+1, moxHo 6e3onacHo caBuHyTb obpasey Ha j+1 nosuuynii.

Jlemma YTBEPXAAeT, 4TO o6a BapnaHTa «KNYHKTUPHbIX>» BXO)K,D,EHI/IM x B T HEBO3MOXHbI:

w

BepxHuii BapuaHT pacnonoxeHus x npoTneopeduT nemme o cyddunkce us nekuyum 3:
HNKAKOW HEMYCTON CypUKC U He MOXET COBMNAAATL C MPEPUKCOM V.

Hu>xHuii BapuaHT — Ha cnegytowem cnaige —
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KpuTtudeckoe pasbueHne n nemma o casure (OKOHHYaHME)

Mokaxkem, 4TO BxOXAeHMe x B T Tak, Kak Ha PUCYHKE, HEBO3MOXHO:

w

Ecnn Takoe BxoxaeHme ecTb, TO U — NOACNOBO B v; NyCTb v = zuy. Toraa |zu| —
NOKasNbHbIT Nepurog, X B Touke |u|, a 3Ha4uT — nepuog x (CM. AOK-BO TEOPEMbI O
KpUTMHECKOM pa3bueHun).
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KpuTtudeckoe pasbueHne n nemma o casure (OKOHHYaHME)

Mokaxkem, 4TO BxOXAeHMe x B T Tak, Kak Ha PUCYHKE, HEBO3MOXHO:

w

Ecnn Takoe BxoxaeHme ecTb, TO U — NOACNOBO B v; NyCTb v = zuy. Toraa |zu| —
NOKasNbHbIT Nepurog, X B Touke |u|, a 3Ha4uT — nepuog x (CM. AOK-BO TEOPEMbI O
KpUTMHECKOM pa3bueHun).

@ Ecnn mbl caBrraem v Tak, 4TO CneBa OT TeKyLlel NO3NLUMN V MOXET HAXO4UTbCA U,
TO CABWT NPOM30LLEN Ha nepuog X (a 3HA4YWUT, Ha nepuog V)
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KpuTtudeckoe pasbueHne n nemma o casure (OKOHHYaHME)

Mokaxkem, 4TO BxOXAeHMe x B T Tak, Kak Ha PUCYHKE, HEBO3MOXHO:

w
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@ Ecnn mbl caBrraem v Tak, 4TO CneBa OT TeKyLlel NO3NLUMN V MOXET HAXO4UTbCA U,
TO CABWT NPOM30LLEN Ha nepuog X (a 3HA4YWUT, Ha nepuog V)

o Torga cumBON TeKCTa, KOTOPbLIW Aajl HECOBMAAEHME B Npeablaylei ¢ase, B HOBOW
chase BygeT cpaBHUBATLCA C TaKUMM XKE CMMBOJIOM, T.€. CHOBA AAaCT HECOBMajeHue
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KpuTtudeckoe pasbueHne n nemma o casure (OKOHHYaHME)

Mokaxkem, 4TO BxOXAeHMe x B T Tak, Kak Ha PUCYHKE, HEBO3MOXHO:

w

Ecnn Takoe BxoxaeHme ecTb, TO U — NOACNOBO B v; NyCTb v = zuy. Toraa |zu| —
NOKasNbHbIT Nepurog, X B Touke |u|, a 3Ha4uT — nepuog x (CM. AOK-BO TEOPEMbI O
KpUTMHECKOM pa3bueHun).

@ Ecnn mbl caBrraem v Tak, 4TO CneBa OT TeKyLlel NO3NLUMN V MOXET HAXO4UTbCA U,
TO CABWT NPOM30LLEN Ha nepuog X (a 3HA4YWUT, Ha nepuog V)

o Torga cumBON TeKCTa, KOTOPbLIW Aajl HECOBMAAEHME B Npeablaylei ¢ase, B HOBOW
chase BygeT cpaBHUBATLCA C TaKUMM XKE CMMBOJIOM, T.€. CHOBA AAaCT HECOBMajeHue

@ WTak, npn caBure, kKak Ha KapTuHke, nbo u, Nnbo v rapaHTUPOBAHHO HE COBMAAYT
C COOTBETCTBYOWMNM BIOKOM TeKcTa

Jlemma o caBurax gokasata.
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Anroputm Kpowmopa-lleppeHa

CornacHo nemme 0 caBMrax Mbl MOXEM, CPAaBHUBASI vV C TEKCTOM B Tekyliel dase
@ [Ipu HecoBnageHUn cABMTaTbCSA 3a MOCNEAHION NPOCMOTPEHHYIO MO3MLMIO TEKCTa

@ [Mpn HaxoXAEHUN v, CABNTATLCS Ha nepuog v (ero MOXKHO 3aMOMHUTL) 1
CpaBHMUBATb, HAYMHAsA C NEPBOIA HEMPOCMOTPEHHON NO3NLNN TEKCTA

Takum obpasom, 4MCNo CpaBHEHU v C TEKCTOM paBHO n. [ockonbky 4ncno cpasHeHmnid u
C TEKCTOM MeHbLUe n, Mbl Jokasanu Teopemy Kpowmopa-[leppena.
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Anroputm Kpowmopa-lleppeHa

CornacHo nemme 0 caBMrax Mbl MOXEM, CPAaBHUBASI vV C TEKCTOM B Tekyliel dase
@ [Ipu HecoBnageHUn cABMTaTbCSA 3a MOCNEAHION NPOCMOTPEHHYIO MO3MLMIO TEKCTa

@ [Mpn HaxoXAEHUN v, CABNTATLCS Ha nepuog v (ero MOXKHO 3aMOMHUTL) 1
CpaBHMUBATb, HAYMHAsA C NEPBOIA HEMPOCMOTPEHHON NO3NLNN TEKCTA

Takum obpasom, 4MCNo CpaBHEHU v C TEKCTOM paBHO n. [ockonbky 4ncno cpasHeHmnid u
C TEKCTOM MeHbLUe n, Mbl Jokasanu Teopemy Kpowmopa-[leppena.

Jdagnum komnakTHoe HedpopmanbHoe onucaHue anroputma Kpowmopa-leppena:

@ Bbiuncantb kputndeckoe pasbuedne x = uv n (napannensHo) nepuog per(v)
dBTOMAaKCMMaNbHOro cnoea v

@ VlckaTb v B TEKCTe CNeBa HaMpago, 3aMOMUHAA KaXKAbI pPa3 NOCNeAHEe BXOXKAEHMNE
(u Tonbko ero)

o Ecnu dasa 3aBepinnacs HeCOBNageHMem j-ro CMBOMA, CABUHYTb V Ha j, B HOBOWA
¢ase cpaBHMBaTb, HA4YMHAs C NEPBOrO CUMBONA
@ Ecnn B i-ii dpase HaligeHO BXOXAEHME Vv,

9 CPaBHWTb MPEeALLECTBYIOLNE BXOXKAEHNIO { CUMBOJIOB TEKCTA C U, NPU COBMAAEHNN
BEPHYTb BXOXKAEHME X B no3uuuu j—~¢

@ caBuHYTb v Ha per(v), B HOBOIi base cpaBHMBaATL, HadmHas ¢ (|v|—per(v)+1)-ro
cumBsona
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Bonee acpcbekTneHas skcnayataumus Aesndbeli naMsTu

Anroputm Kpowmopa-leppena siBnsietca nuHelinsiM OHNaliHOBbIM anroputmom (T.€.
cnocobeH gatb OTBET Asst Noboro npedmkca TEKCTa B MOMEHT, KOrAa 3TOT npeduke
CTaHOBMTCSA M3BECTEH), HO OH He yaoBneTBoOpsieT bonee cunbHOMy ycnosuio real-time,
O3HavatoLweMy, 4To Ha 0bpaboTKy Ka)KAOro BXOLHOMO CUMBOMA JOMKHO TPAaTUTLCA
KOHCTaHTHOE 4Mcno onepaunii. [lefictentensHo, asa, B KOTOPOI perucTpupyercs
BXOXAeHUe wabnoHa, TpebyeT |u| cpaBHEHN Ha MOUCK U B TEKCTE.

@ Real-time anropntmbl noncka Hy>xHbl Ansi 06paboTKK HeMpepbIBHO MOCTYyNAOWmMX
OaHHbIX, HANPUMep, ANsi OTCAEXUBAHNS CUTHATYP U3BECTHbLIX aTak N BPELOHOCHbIX
nporpaMm B CETEBOM Tpaduke
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Bonee acpcbekTneHas skcnayataumus Aesndbeli naMsTu

Anroputm Kpowmopa-leppena siBnsietca nuHelinsiM OHNaliHOBbIM anroputmom (T.€.
cnocobeH gatb OTBET Asst Noboro npedmkca TEKCTa B MOMEHT, KOrAa 3TOT npeduke
CTaHOBMTCSA M3BECTEH), HO OH He yaoBneTBoOpsieT bonee cunbHOMy ycnosuio real-time,
O3HavatoLweMy, 4To Ha 0bpaboTKy Ka)KAOro BXOLHOMO CUMBOMA JOMKHO TPAaTUTLCA
KOHCTaHTHOE 4Mcno onepaunii. [lefictentensHo, asa, B KOTOPOI perucTpupyercs
BXOXAeHUe wabnoHa, TpebyeT |u| cpaBHEHN Ha MOUCK U B TEKCTE.

@ Real-time anropntmbl noncka Hy>xHbl Ansi 06paboTKK HeMpepbIBHO MOCTYyNAOWmMX
OaHHbIX, HANPUMep, ANsi OTCAEXUBAHNS CUTHATYP U3BECTHbLIX aTak N BPELOHOCHbIX
nporpaMm B CETEBOM Tpaduke

B 2011 rogy Bpecnayspom, ['poccn u Mutnsocu Beina npeanioxena real-time sepcusi
anroputma Kpowmopa-leppena. OHa onupaetca Ha ABe OCHOBHbIE MAeN:
@ MOXHO «CUHXPOHHO» WCKaTb V BNepes, a U — Has3ag oT Tekyuell no3munn,

OpraHnM30BaB 3TO TakK, 4TODbI yC/IOBUS, HA KOTOPbIX ba3upyeTcsi oueHka anropuTMa
Kpowmopa-lleppeHa, coxpaHsnace

¢ B cayyae, korga |u| < |v

, 3TOli naen AOCTAaTOYHO ANA OHNAliH anropuTMa

@ ecnm |u| > |v|, To gns kpuTnueckoro pasbuenuns u = yz cnosa u ycnosue |y| < |z]
0bs3aTeNnbHO BBINOAHNTCA (YNpaXkHEHE); 3HAYMT, MOXKHO MapanfensHoO 3anyCcTuTb
[BE KONUU «CUHXPOHHOAY Bepcuu anroputma Kpowmopa-leppena — ogny ans
pasbueHns x, a apyryto — ans pasbueHus u, 1 B COBOKYMHOCTU OHM HAlAYT BCE
BXOXAEHNSA X

A. M.
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