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uwp npnzt[ntu t )wzt.!wp4p W[if1J11LUWt{blllnL@JWU q11pbwl[p9[!, np[! [lnLJL 

t lllWLPU quwfo111bl uwpgwt.!npntuubp[1 /UJ.c:ngbunpwjp'u uwubp[1/ qppwnuwu 

wu111pOw'lJ[!: 

~; 

bp~wup ~pqp4wJp puump111nt111 

tp~w'\J 1990 

UeHTpa..1bHt.1ii Hay'IHO-HccneJJ,oeaTe.JtbCKHit ttHCTHTyr HHtl>opMaUHH 

" 1·exHHK0-3KOHOMH'll:CKHX HccneJJ,OBaHHH no 3TOMHOH Hay11e 
~· Te\HHKe (UHHHaTOMHHtl>opM) 1989 r 

PeweHHe HHTerpan~~oro ypaBH6HHfl BToporo po~a c rna,lJ;KHM fl~­

poM Tpa,IUHU10HHO (CM.,HaIIPHMep, (I1 ) CBOAflT K 3~qe peW8ID1fl 

aJII'e6paviqecKo~ CHCTeMbl. PeweHHe ~e nocne,lUie~ MO~eT 6b1Tb ocywe­

CTBneHO Ha OCHOBe 6oraToro . apceHana MeT0.11.0B. B qaCTHOCTH. IA6 -

TOA I'aycca H ero pa3HOBH~HOCTH AOTiyCKaIOT 3qKlleKTHBHOe pacna -

pannenHBaHHe H COOTBBTCTBYIDIJlYID napannenbHO-nOTOQHYID peaJIH3auH~ 

Ha CHCTonHqec;rnx 1i1acmrnax (cM. [2], (3] ). 

B pa6oTe [4] 6linH npeMOl!t6Hbl HOBbl8 MBTOAhl pemeHHH HHTerpanb 

HblX ypa:sHeHHH. B AaHHO~ pa6oTe Mbl orpaHHtU!MCfl COOTB6TCTBYIOllU11rn 

anropHTMaMH TpeyronbHoro paanoxeHHH HHTerpanbHhlX onepaTopo:s 

BTOporo PDAa. lix BblCOKWi onepawtOHHWi CJIO•HOCTb AenaeT H6B03 -

uogahlM peweHHe sa,lJ;atm Ha nocneAo:sarenbHhlX 9BM sa npHeMneuoe Bpe 

MH. IlOflBJ16HHe CBepx60JlbilUIX HHTerpaJibHblX cxeM (CE11C) AenaeT Tex­

HHQBCKH B03MO•HblU nocrpoeHHe napBJlJIBJlbHhlX BbltUICJlHTOJlbP.blX CHCT6M, 

coAepaalllHx oqeRb 6onbmoe llHCJIO npo~eccopHiil: aneMeHTOB. BMecTe 

c T6M' CBllC - T6XHOJ10I'Hft npeA'blra:tlH6T pH~ Tpe60B8HH~ K anrOpl!'f-
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MaM .lVIfl HX ycne~HOU peamiSaJ.lHH B annaparype (CM. [3] ). 

C yqeTOM npocTpSHCTBBHHO-BpeMeHttblX oco6ettHocreU peSJIMsauMM 

np•rne.v.eHHb!X SJirOpHTMOB c PB.3J1.1'1"!11Utl: CTenem;IO TOllHOCTH Bbl~CJie -

HHtl: B pa6oTe Ilpe,ll,JIOJK6Hbl COOTB6TCTBYI0111He CHCTOJIHllBCKHe MSCCHBbl 

c Heo6xO,ll,HMOtl: KOMMYHHK~Hetl: • .IVra KSlK,ll,Otl: CTPY.KTYPLI onpe.v.eJIHBTCfi 

K03<iX.PHI.UfeHT a~KTHBHOCTH Bbl~CJI6HHtl:, IlOSBOJifiIOl!lHtl: oueHHTb CTe­

Il6Hb HCilOJlbSOBSHHfi o6opy.v.oBSHHfl (npoueccopawc 3Jl6M6HTOB). 

I. Ilycu R(i.;j,n)c:i5R(i.h,jh,nh) (i. ,j , ne l) 

T~e. @OpMaJII>HO npouecc .lU'ICKpeTH3al{HH MOlKHO paccMaTpHbdTb Ha C6T 

Ke c ysJISMH, HMeIOlllHID'l uenot111cJiettHL1e Koopmiaarhl. Y~TblBaa TSKYIO 

@OPMW!HSaJ.\HIO, npouecc (CM. [4] ) MOlKHO OilHCSTb CJI6.V.YIOlllHM u6pa -
SOM: 

(:exo;zurne .v.aHHble (HallSJII>HOe npHCBSHBSHM'e) 

for all 0 ~ L ,j ~ N do R ( i., j, 0) == K ( i. ,j ), 

(BHYTPBHHHe BblllHCJleHHfl) 

for n=-o to N-1 

for all n+1 ~ L,j ( N do 

begin 

(I) R{l,j,n+1)= R{l,j,n)+ hR(L,n,n)· R(n,j,n), 
end 

end 
end 

(Bb!XO,ll,Hble BblllMCJieHHfl) 

for all 0 ~ n < N 

.tor l = n 1 n ' j ~ N d o l3 n,; = R { n ,j 
1 
n) 

Eor j = n 1 n ~ ~ ( N do °' ln :;:: R ( i. I 11 ,n.). 

4 

Ha KaJK.V.OM aTane Bb!palKemrn ol ~n = h · R ( i., n, n) BblllHCJIHeT-
N 

CH ( N + 1-L) pas' T.e. BI<JIS,l\OM L_ ( N+1-L) = O(Na) B 06 -
L=I 

~ee q11cno onepau11tl: MOlKHO npeae6peqI>. TaKHM o6paaoM, nocJie;zi.aee 

6y.v.er pa:eao .Q..= 0 (N3/3) . Sa e,ll,HHHUY :epeMeHH np11tt11MaeTcH 

BpeMfl Bblq11cJI8Hl1fl COCTaBHOrO ap11ilJMeT11qecKoro BblpSlK8Hl1fl S--S+ol·JI. 

8aMeTHM, llTO KOJI11qeCTBO onepau11tl np11 peaJIH3Sl~l1>1 aJiropHTMa, on11-

CblBSeMoro qiopMyJioj,j (I). COBna,IJ,aeT c onepal{HOHHOLI CJ!OlKHOCTI>JO 11 3-· 

BeCTHOro aJirOpHTMS peweHHfl Cl1CT6Mbl J!Hll8l1Hb[)( ypaBHeH.1i1 M8TO,ZJ,OM 

raycca. 

IIycn l1M86TCfl oprorOHSJll>HSfl cen, COCTOfl~Sfl 113 (N+1)2 - Bbl-

t111cJI11TeJietl: (p11c.I, N = 3). B ITaMHTH ( i.J) - npoueccopa 

xpaa11rca R ( i,j 10) , a np11 i. > j - ,l\OIIOJllll1TeJII>HO h 

PeaJI11sau11a aJirOpHTMa 11al111Haerctt c (O,O) - npoueccopa, B MOMeHT 

BpeMeHH t = I OTnpaBJIHIO~ero B (O,I) Y. (I,O) CHrHaJI BOs6yw.­

,l\6H>lfl (MOJKHO IlOCJISTb 8,l\l1H>lUY B KSlleCTBe lr1HWOPMSUl10HHOro HMTIYJII>-

ca). A B CJie,11y1011mV. MOMeHT BpeMeHH ( t =2) (0,I) - Bblql1CJ1l1T6JII> 

nocpe,11cTBOM per11crpa Ri_ oTnpa:enf!eT BepTHKaJII>HO BHl13 

R (0,I,O) (I,I) - npoueccopy, a (0,2) - npoLJ,eccopy ciH'HaJI 
I 

B03ClylK,l\8HJ.1H; (I,O) - Bbllllr1CJll1T8Jll> Cl!l1TBeT olw = hR (I,O,O) 1r1 

I 
c nOMOll(I>IO perncTpa R1 rpaacmipyeT ci 10 B (I,I) - npouec-· 

cop, a 1l (2,0) - 8,ll,Hlilr11.\Y ,ll,Jlfl B03ClylK,l\6Hlr1fl. IlpH t = 3 B (I,I) -

npoueccope BblqHcJIHeTCfl R (I,I,I) ; (0,2) - npoueccop rpattc-

JIHpyeT B (I,2) - npoueccop R (0,2,0), a :s (0,3) - Bhl'!l1CJI>iTen 

- CHrHSJI B036yJK)l.6HHfl; (2 ,0) - npoueccop Bbl1U'ICJIH6T 
I I 

ci20 = hR(2,0,0) H nepe.14aeT c< 20 (2,I) - npoueccopy, a B 

(3,0) .- npoueccop ttanpaBJIHeT 11HilJOpMSUHOHHhlV. .11MnynI>c 1r1 T.,11. Ta-

KHM o6paaoM, 1rnne p:eoM 9Tan e ( n = 0) llbl'UICJIRJOTCH R(i.. , j,1) , 
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r){e i.,j ~ 1 

( n + 1 ) - li0 aTan aainrnaeTcil c ){HarOH8JU>Horo ane11eaTa 

R ( n + 1 , n + 1 , n + 1 ) aa rper1>e11 ware nocne Biilll!cneaHa 

R(n;n,ri) , H·aa (n+1) - 011 STane 06pa6aTW18JlTca aJ1e11eHTLJ 

;ztJIR KOTopwc i ,j ~ n+1 • R(i.,n+1 
1 

n+f) 111 

R(n+f, j 1 n-t1) aanouHHaJOTca ;zto KOHl{a :BblqHcJieHHit :e noxSJI:r.-

aott nwrnTH (i,n+1)(i.~n+1) ~ (.n+f
1
j)(j>n+1) :e1i1-

lll!CJ1J1TeJ1ett COOTB6TCT:B6HHO. A . npoue~yTOqHble aaaqeHHa 

R("i.,j,n+f) (i,j > n+f) .xpaaaTca :e nokwu.aott nS11J1TH 

(i,j) - oro B!iqHCJJMTena ){O cJie)(y10~ero aTana. 

R(i,j, n+f) :BhlqHcnaeTca :e uoueaT :epeuem1 tij=n+f+i.+j. 

B opToroaanLaott ceTH. no ropH30HTSJIH Bnpa:eo qepea perHcrp R
1 

pacnpOCTPaHH6TCH o(~n=hR(L,n,n)(i+o)" ta no B~P~KWDI 
BHHa (nocpe){CTBOM perMcTpa R2) R (n,j,n) (j + 0) .• Ilpoqecc 

aaxaaq}1BaeTca :e ( N,N) - npol{eccope BliqffCJIBHHe11 R(N
1
N

1 
N) • 

Bpeua napannenLao-noToqaott peaJJM381{HH aa opToroaan1>ao1 ceTB 8ll­

ro}»f!11a no ~opuyJie [r]· cocTa:BHT :eeJIH"llHHy 

T(N+t)2 =max (n+f + i.+j) =3N 
O,n,N-1 

n•l,i,j'N , 

xoa<IxlM1tH6HT a~\PeKTHBHOCTH K3~ = ~ . 

2~ l'lifTepec npe,itcTSBJlf!eT Taxae B!iqHCJieHHe R( i., j 
1
n+1) no 

;ztpyro" ~opuyne (npH cy~eCTB~BSHHH BTOpwc ~POH3BO;ztHHX y HJtpa 

K ( i. 'j) ) c 6oJiee BYCOK00 TOllHOCTLIJ KOHeqaoro pesyJIJ.TaTa 

(cM. [4] ). Ilycu R(i,j,n)1..et R((i+t)h,(j+t)h, nh) 
Cxeua BJ:1JUeyKaaaaaoro anropuT11a Taxo:ea: 
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(BXO;ztHYe ;ztaHH!ie (HSllaJlLHOe npHCBSHB&HHe)) 

tor all O~i,j.;N-1 cio R(i.,j,O)=K(i,j), 

(BHyTp6HHH6 Bli'lHCJ18HHH) 

. for n=O to N-2 

for all n +1' i,j ' N-1 do 

begin 

(2) R(i,j,n+1)= R(i 1· n) ... R(i.,n,n)· R(n,j,n) 
I I j_ 

( h - R ( n, n 1 n )) 
end 

· end 
end 

(BhOCO;ztHble B!itn1CJI8HHil (ipli!HSJILH06 npHCBSHB&HHe)) 

for all O(n,N-1 -

for 

for 

L=n, n'j'N do ~nj= R(n,j,n) . 

J = n 1 n < i < N do ex: in = R ( i 7 n, n). 

K8K H B npe;ztHJcymeM cnyqae, .Q_:. 0 (N3/.3), C yqeTOll TO-

ro -"SKTa qTo BbltnrnJieHHe ..,," _ R(i.,n,n) 
"£ ' '"4ln - f \\ 

( h-R(n,n,n~ 
STanenpOH3BO){HTCH (N-l) paa. 

HQ KSQOM 

B nocne;ztHeM cnyqae BbltmCJIHT6JILHaa ceTL aaanorHqaa nep:eoR, 

r.e. ceu 111s Ni opToroHaJILHO cBaaaHHwc npo~eccopo:e peaJIH-

ayeT .ziaaable BhlqHcJieHHH. B JIOKaJILHOit nauaTH (i,j) - Bii'lHCJIH-

~eJu1 ' xpaHHTcil R(i,j,O) , a B (i,i){LfN) - ,itOfiOJIHH-
f 

T8DHO h 
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ITpouecc B Bhlq11c.n11Te.nbHO.ii ceT11 npoTeKaeT ruia.nor11qtto on11caHHO-

MY B rrepBOM c.nyqae, aa 11cKmoqett11eM Toro, qTo ,1U1arotta.nDHhl.ii npo -

ueccop ( n, n ) Ha ( n + 1 ) -OM aTane Bblq11c11f!eT ( t -R ( n 1 n, n)), 

Tpattc.nvipyeT B (n i-{ In) - npoueccop, B KOTOpOM B CJl6.IIYJOIH.11.ii MO-
Ii 

M6HT Bp6M6HJ1 Bhl'U1CJl.f!6TC.f! o{n+1,n 

Bb!CqJ/IThlBaeTC.f! B MOMeHT Bp6M6HH 

n11aaU1111 ,l.laHttoro a;1rop11TMa: 

• Ben11q11Ha 

t .. :::n+f+L+j· 
Lj 

TNz= max(n+1+i.+j)""3(N-1) 
04n-Hn. 

n•1' i,j,N-1 

K oaqiiJ)11u11eHT ai])<PeKT.VIBHOCTH K
3

gi = + • 

R(i.,j, rt-ti) 

• BpeM.f! pea-

c Ta.Ko.ii JKe Toqttocu10 - nop.f!.llKa O(h')-R(i. 1j,n+f)(i,j ~ n+1) 

MOlKHO Bb!qJ1CJil1TD no ,l.lpyrOM WOpMyJie 

(3) R(i.,j,n+f)=R(i.,j,n) + R(i1 n,n)·onj+din+ 1'fnj ,r.11e 

BBe.zi;eHbl COOTBeTCTBYIOIH.11-e 060aHaqeHJ1fl! 

h h2. 
Clnn = y + 2 R (n,n,n) 

Snj = Onn • R (n,j,n) 

h 
Cn+1,n = z R (n+1 1n,n) 

di.n+1 = ~ R(i.,n+i,n) 

tnj:: R(n+1,j,n)+R(n 1j,n)· Cn+1,n 

n_:o(~N3) (BKJia,IIOM one paJ.U'I.ii' ue o()xO.ll,l!Mb!X ,l.11.ifl ITOAC'tleTa K03W 

.pmzy.eHTOB, B orrep~OHHYIO CJ!OlltHOCTb a.nrOpl1TMa MOlKHO npette6pe1n). 

8 

9TOT npouecc MOlKHO peaJIH30BaTb c nOMOUU>!O Bbl'tll1CJIHT6JIDH0.ii C6TH 

(KOlli'!ll6CTBO npoueccopoB - (N+1? ), H306palKeHHOtl Ha p11c.2 

( N = 3). Ha KOTOpO.ii npe.110 TaBJI6Hbl TaKlKe THnbl npoueccopoB. 

B .noKaJIDHO.ii naM.f!TH ( i ,j) - npoueccopa xpaHHTCfi R ( i, j, O), 

B (O,O) H (I,O) - npoueccopax, a TaKlKe B ( i.,j )- BblqHCJIHTeJie 
2. . 

(i~j,jfo)f , a B (i.,i) - npoueccope (ifN) ~ • BeJIHqHffa 

R(i1j,n+1)(i,j ~ n+f) B.bJq11c.nHeTcR aa ,11Ba TaKTa. 3ttallettHe 

R(i,j' n+f) 3aBHCHT OT Koacpi;!)Hu11ettTa din+t (i )n+1) ' BblqHCJifl~ 

6MOro H 38,l.16plK11BaeMoro B HeM Ha O,l.\HH TaKT. TaKHM o6paaoM, npo­

Me~yTOl!HOe aHa11eirne np11 Bblq11c.neHH11 R(t,j, n+f) aanoMHttaeTcfl 

(i,j) - npoueccopOM B T64tlHH6 ,l.\llyx TaKTOB. A OTHOCl1T8JlbHO Be-

JIHliHH R(i.,n+f,n+f)(i.~n+1), R(n+11j, n+f)(j >n+1), R(i,j,n+f) 

( i,j;,. n+f) aaueqaHHfi Te JKe, 11To 11 B npe,11bl,l\yIH.11x c.ny11am:.BpeMH 

pea.n1r1aaiurn "T(H+f)t = 5 N , a Koscpcp11U11eHT SqJtlJeKTHBHOCTH 

K - I 
sqi - w· 

n 0 cpaBHe HHIO c rroeAbl,l.\y!llHM a.nropHTMOM uli6BH,l.\HO' 'tlTO BblliHCJIH­

~6JIDHBfl CeTb, pea.n~3YJOfllaH ,l.\aHHl:ile BblliY.CH6HHfi, OTJIH!laeTCH do.nee 

CJIOlKHO~ KOMMYHHKau.118~ H paaMepaMH JIOKaJIDHO.ii naMfiTH KalK,11oro npo­

ueccopa np11 onepaul:fOHHOU CJIOlKHOCTH, ll,l.\BOe npeBOCXO,l.\flfll6~ KOJIH -

11ecTBO onepaUH.ii BToporo a.nrop11TMa. TaK11M o6paaoM, npH O,l.\HHaKO­

BO~ TOl!HOCTH BblllHCJiettH~ npe,l.\lloqTJ1T6JIDH66 11CIT0JID30BaTb npH na­

paJIJI6JIDH0-Il OTOqHo.ii peaJIHaau.1111 cxeMy, H306p8lK6HHYfil Ha pHc.I. 

8TOT np11Mep TaKlK6 noKaablllaeT, l!TO He KBlK,l.lbl.ii a.nropHTM AaHHO~ 

iol!HOCTJ1 MOlK6T 6hlTD Paul:fOHaJIDHO CHCTOJIH3HpOBa~. 

3. Ilepe.ii,l.leM K paccMOTpeHHJO noc.ne.11tte.ii wopMy.nbl, OIT11cb1Ba10I11e~ 

TOT JKe npouecc' HO c 60.nee Bl:ilCOI(Q~ CTenettb!O TOqHOCTH HaxOlK,l.le-

HHfi R(L,j,nt-1) - nopH,l.\Ka O{h4) • Heo6xO,l.\HMO OTMeTHTD,llTO 

i,j e { ~ 1 , r.11e K., 0,2N 11 0 ~ n '- N-1 , ne l .IlycT:& 
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.. ~R(.h 'h h) R(L 1J1n - L ,J ,n . 

(4) 

CTpyKTypa anropHTMa cne.z1YID~afl: 

(BXO,Ll.Hble .n.aHHble (Hat1aJThHOe llPHCB&'!Ba!llie)) 

:forall O~i.,j<N do R(i,j,O)=K(i.,j), 

(BHyTpeHHHe BbltIHCneHHfl) 

for n=O to N-1 

for all n+1' L,j ~ N do 

begin 

R(i,j,n+f) = R(i.,j,n) + ~ R(i.1n,n)·R(n,j,n) + ~ R (i,n+1,n)" 

" R ( n + f 
1 
j 1 n) + 

2
; R ( t, n + t 1 n) · R ( n + i ,j, n) + R ( i., n + ~ , n) " 

R(n+-i,n+i1n) ·{R(n+l,j,n.)·(f+23hR(n+t,n+±1n~+ 
" 1 1 ) 2. ~i - R 2 ( n + a ' n + e 'n 

"h 1 )" . h 1 . } + 6 R(n+2 ,n,n · R(n,J,n) + 6 R(n+ 2 ,n+1:n)· R(n+fij 1 n.) , 

end 
end 

end 

(BhllC 0,Ll.Hble Bh!4HCne HHfl) 

for all O<n"N 

IO 

for i.=n 
' n 'j' N do ri . =R(n,j,n) 

"J 

for j=n, n<i<N do ~- · = R (i,n,n) 
Ln 

for all O<n<N-f 

for · I n · ( f • ) L=n+z1 -'J~Ndo fln+td=R n+z1J1n 

for j = n + t 1 n ' i " N do ~- = R(t,n+t,n) · Ln+1. ' 2. . 

~OpMyny (4) MO~HO 3arIHCaT~ B ynpo~eHHOM BH,ll,e, ecnH BB6CTH 

c~e.zlYID~e 06oaHat1eHHfl: 
1 R(n+t,n+!1n.) 

On+.!. n .. 1. = .L a 1 1 :'I z.1 i h'-R (n+z:,n+2,n1 

I 

gtt .. hn+4: = h ~hR(n+i1n+hn) 

I Ji I 
Cn .. t 1h = 6 R (n+2 ,n,n) 

I h . 
dn+k,n+f = 6 R(n+~ 7n+f,n) 

h ei.n = 6 R (t,n,n.) 

c Zh . f ) 
c-l,n+~ =-r R(L,n+z,n 

I 

li,n+t=an+i,n+1. R(i.,n+t1n) 

(.c)Ln+f =iR(L,n+1,n) 

C I I 

Un+i,j = Cn+l:,n' R(n,j,n)+fin+"l ,h+! · R(n+~,j,n)•d~•!,it•i • R(n+1,j,n) 
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TSKHM o6paaoM, 111Meew: 

R ( L,j ,n+ 1) = R (i.,j, n) + eLn' R (n,j,n) + Ci. n+ i. • R ( n + i , j, n) + 
I Z. 

(5) 

+Ci). n , • R(n+f,j,h) + .2i. n+.t. · 6n+1,j 
L7 +1 I - t 

Onep~OHH8f! CJIOlltHOCTl> )\aHHOrO anropHTMa n = 0 ( ~ N3
) 

(6ea yqeTa onepa11111t1, Heo6xo;Zl,HMWC .liJ!fl BbltU1CJI6HHfl K03<P<lML\llleHTOB, 

KaK Ill B ll pe .llbl.l\Yl!llllX CJiyqaf!X). 

Bb1q111cJI111TenI>Haf! ceTD Ha ( N + 1)2 npoueccopoB .liJ!f! peamiaal\lllH 

.21aHHoro anrop111TMa 111ao6palKeHa Ha pHc.3 ( N = 3). 

B JIOKaJII>HO:lit llaMf!TH (i.,j) - npoueccopa, r.21e i.,j e 2. B Ha-

11aJII>Hbill MOMeHT BpeMefill xpattf!TCfl cne.z1YKlllU1e aneMeHTbl : R(i.,j,O) , 

R{i.+i,j,O) , R(i.,j+Lo), R(L+~,j+i-1o)(i.+N,j+N); R(N,j,O) H 

R(N,j+t1o)(L=N,j+N); R(i,N,O), R(L+~1N,O)(j=N,i./N)j 
R(N,N,O) (i.=j=N ). 

,llOllOJIHHT6JlhHO (n,n) - BblllHCJilllT6Jil> 3allOMlllHaeT ~2 • ~h • ~ • 

( n,n + 1 ) - npoueccop ~ ; (i.,n) - Bblq111cJI111Te11:b ~Ii , i-
• ) h 

(.L,,n+1 - Bbllll1Cm1TeJII> 6 . Ha p111c.4 no1<aaaHa pean111aruurn npo-

ueccopa np111 N = 2. rrocJie.l\OBaTeJII>HOCTl> 06pa60TK111 aJieweH~oB B 

6JIOKe (i.,j) TaKOBa: (i,j), (l+t,j) ,(i,j+~), (i+~ ,j+~) 
a 011epe.21HOCTb BblIIOJIH6Hlllfl onepau111lit llplll Bbll{l/ICJieHl/IH K03<W!lllL\llleHTOB 

H R(i. 1j 1n+1) no ~opuyJie (5) cooTBeTCTByeT aan111c111. 

OOoaHa11eH111e (cw.pHc.4) ff1l R <§> oatta11aeT, 11To B woweHT Bpe-

weHH t 1 B npoueccope BblIIOJIHf!eTcfl tz - aR . onepau111fl npH 

Bbltll1CJl6HHH B6J.IHlllfKbl ~ (ecu t2. Ke yKasaHo, TO tz= I ), 

a oCSoaHaqeHHe aa CTpeJU<e [!il .A OSHaqaeT, llTO B MOM8HT BpeMe-

HH t1 R TpaHcJIHpyeTcf! i coOTBeTcTBYKJlllHJ;t BblllHCJll/ITeJib. 

I2 

IlpoMeJKyToqttble peaynI>TaTbl np111 Bblq111cneH111111 R ( i.,j 1 n + f) 111 
I 

K03~"111TTllleHTOB an+.!. n+' Ont-1 J. 3allOMlllHaKlTCfl COOTB8TCT:SYI0111HMlll 
'l'Y! '°' 2.1 °2"1 I 

npoueccopa1.1111 B Te11ett111e Heo6xo.l(lll1.1oro BpeMeH111 (cM.p111c.4).Koacp¢111u111-

eHTbl ein , ein+ i , ll,n+ ! , CVtn+l xpattf!TCfl B JIOK8JibHOi1 IlaMf!TH 

(i.,j) - 6noKa (i..,j e 'l. 1 i.,j )- n+ 1) Ha (n+f) - ow aTane B Teqe­

H111e Bp6M8Hlll,IlOKa .21attHbill npoueccop o6pa6aTblBaeT COOTB6TCTBYKllllH8 

3Jl6M8 HTbl. 

KoaqiqJ111u111eHT d~ .. i. n+ 1 a Me pliClllBaeTcfl ( n, n + 1) - .Bblq111c11111Te-
2 J 

neM Ha O.l(lllH TaKT,a 6'n+i,j -(n1j) - npoueccopou TaKJKe Ha O,ll,HH TaKT. 

8.neMeHTbl, o6oaHaqettHble B CTPYKType anrop111TMa KaK tPlllHaJII>Hble ,aa 

llOMHHaJOTCfl B .JlOKaJll>HO~ lla!.lf!Tlll COOTB6TCTBYJO!IU1X npoueccopOB )\0 

KOHUa npouecoa ,a R(i.,j,n+1)(i.,j >rt+ 1) xpaH.HTCfl .210 cne.21yJOU1ero aTa-

na B IlaMf!TH ( i,j) - Bbllll1CJllllTeJifl ( i., j > n+f) 

BeJI11111111Ha R(i,j,n+t)(l,j el) . 6y.z1eT .Bbll{lllCJieHa · B MOMeHT Bpewe­

Hlll ti.(' L + j + 5 + 18n ; R(i.+ t,j, n+1) .B ti.+1 ;j .= ti.j +5; 

R(i.,j +k ,n+f) . B MOMeHT BpeMeH111 tL,j+i ::ti.j +9; R(i.+i, j+~ 1 

n+i) B MOM8HT BpeMeHl/I tL+i ,j+f "'tij -t-13 .ITpouecc 3aKailtU1-

BaeTCfl B (N,N)- Bbll{lllCJilllT6Jie. 

T(N+l)2 =-max (i.+j+5+f8n)=20N-13 
o.:n<N-t 

0+14i1j<N 

Koaqxpllll\lllSHT 3~KTlllBHOCTH Kam = -4--- • 
~ IS 

B 38KJIKlll6HHe OTM8THM' l{TO 111ayqaewble Bbllll9 anroplllTMbl OTHOCf!TCfl 

K nc>cTpoewui llpi16JIH6HHOrO TpeyrOJil>HOrO paaJIOll:8HHfl lr1HTerpaJil>HO­

ro onepaTopa, KOTOpoe MO~HO HCilOJlb30BaTl> np111 peweHl/llll KOHKp8THhlX 

I3 



ypaBttettH ~ . Pa3yMeeTca, B npouecce pemeHHfl TaK*e MO*HO nocTaBHTb 

BOnpoc 0 CHCTOJrnaauHH' HO 3;zl.8Cb Ha 3TOM OCTaHaBID'!BaTbCH He 6y­

;zi.eM. PaaBHTHe Ta.Karo no;n,xo;zi.a - B npHMeHeHHH K 6onee TOqHblM an­

ropHTMaM pa60Thl [4J - Il03BOJIHT CTpOHTb a{fl<))eKTHBHble CHCTOJIHqecKH( 

MaCCHBbl B cnyqae ypaBH8HH~ c a;zi.paMH nOBbllll8HH0~ rJia,zJ,KOCTH. 
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