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06Jd,ASI XAPAKTEPMCTMJCA PASOTY. 

AKTYaJibHOCTb TeMhl. B nocJJe,nHllIS ro.DJiI c~MlUeJlbHO pa3BimaeTc.H, 

Bbl"IJHCJlm'eJibHaH @mmta /colll'PUtational 'Phvsics/. BOHpBH '. B 

apceHa.7! paC'leTHOro WICTpywieBTapwl cyrrep3BM 11 .D;Pyrpie 

KOMMYHl'JK8IJ.HOimO-Bbl'llll!CJIHTeJibl!ble CTpYitTYP>I. pa3Jla60TalllDile :aa 
n:pRIHUmlaX napaJIJIBJibHOa o6pa60TKH ,naBHhlX. 

IlpH IlpOBS,llellllIH Bl{qHCJJJl'I'e.lbHOro :n<CIJaPl!M0RT8. l'ICCJJBnDBaTe.llll 

o6bl'llll0 npM06peTalOT 60JlblllllJS Cl'ICTeMbl JIMOO apeH,ZJYlOT Ha ma Mammmoe 

BpelMH. 3Ra'IMl'eJibHaH 'laCTb BpeMeHl'I BblCOKOKB~X . 
• CIJeIJ,Ha.mCTOB JXO;IJJIIT Ha IlOl'ICK onnwaJihl!blX aJJI'OpMTMOB. :Ho 

p0aJll'I38Ulffi HX Ha KOMllbJOTepe C 3~0ll apDITeKTJP02 B pe.D;KHX 

CJIY118.RX MOllteT 0Ka38TbCH OirI'l'IMaJibHOi: (l'I ,wlllle B03MOlHHOlt) • 

B 3TOM CMblCJJa BMSCTO ymimepca.llbl!blX MOll\Hh!X 3BM !IfS,D;IlO'ITHTeJibHO 

l'ICIIOJibi30BaTb CIIeD,Ha.m3ll£POBaHHble Bbl~CJnrreJlbHble CHCTeM!i!. KOTOpb10 

Ha OilfS.neJ19HHbIX KJiaccax aa,na11 no3BO.MUOT nDCTHraTb ittaKCHMaJibHO 

BblCOKOTO ( 30q8CTJ!O peKop.na:oro) 6b!CTpO,lleltCT'Bl'IH. 

Ha cero,nHSlll1Hlt2 ,neHb .wm pemeHMH aa.na11 Bbl~CJJ:HTeJibHo:a: ®re1'JI011. 

Tpe(SYIOlll,lU: 60Jibll!Oro o6DeMa Bbl~CJiemm. pa3pa60T8HO .JlOCT8TOlll!O 

MHOro IlapaJIJl0JlblDilX BbllUIICJllITeJibijh!X CHCTeM: MYJibTimpOUSCCOp PAX. 

cnezmponeccop DAP. CHCTeMa MOSES. OpHBHT.HpOBaHHaH Ha . pemeRHe 

CHCTeM He.DJHaltl!blX .W$1lepeHUHBJibl!blX ypaaHeHMa H !IfS,D;Ra3Ha~aH 

.wm pemeTO~X MO~i: B reope~CKOi: ~. GF 11 H T. ,Jl. 

C TQqKH 3pellllfH IlplUOlKSlllm 6QJiblll011: JllH'I'ep0C IlfS.JlCTalWIEIT 

'llll!CJJeHHoe pe1116HHB l'lll'rerpaJlbHblX ypaaHemm ~.n;roJll>Ma. K KOTOpblM 

CBO.D,HTCH MHOnie npHKJia.Il,Bbl0, H, B 'l~CTHOCTJII, ~CKH8 

aa,nau. Hanplwep. IIJMeHBO lfil'I'erpa.JlhHhl9 ypaaHeBWI Otca88.DCb 

3lfXl>eKTBBHlllM 11 Yno6BWM am!apaTOM .nJ1H C03,naBWI BaJCSOJJ90 
o6m;rlx aJJI'OpKI'MOB ~oro pem0BHSI paa.mmn.IX ~x 
38,wl'I B.paMKax COBpeMeHiroI'O Bbl"/Dl!c.urreJlbHOTO SKQIJappea:ra. 

B paC50Te m 6w.m IJp8MOXl&llbl HOBliS ~opll':mbl ~~oro 

. pememm mrrerpa.wua JPSM9BD lipeAt"o.n.rta BToporo po.Jµ!. . B 

qBCTHOCTM. ~H ~ uacc !PS~ c .~ ~Ba 
nma. Pe~. upe~x .aJlr'Q~ d!JW 

. O~CTB:lJBHa ·Ra IIOQ.laillO~Qa 3&M C a.a :IlDTO~ ~ III 
o.- mrroKQM .JJ.8BHWX r21. Jlpf.'1811 CattH a,E'O~ 1'.ShlD .~o 

3 

l f 
I, 
: I 

I 1 

i: 

11 
I 

I 
I 
i ! 
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~KTpOMarmrrmIX BOJIH Ra lf,ll9aJibBO npDB0.1tflllld lIOJlOC8, ~CH 

OltHO:A: H8 OCBOBmilX MO.Il9JJS:A: TeOpml -~ 3JBKTpOll8I1DlllllZ BO.Ill.· -

BTopaa - KORT8KTBaft. 3a,1la'li8 Alft C.ItBHI'OBOro BJlliKJJBpoBCKOrO 

OCROBalUUI, JCHJJ9BHoro DDKp.l'I119M. ,Ila.lee, B I· r.JaBe, npHBe~Ha 

KJJac~ BW'llHCJMreJlbHlil: CTpYKTJP no :npmnuray roro, KaR 

M8ll1Hinme KOMaB.IOii YBftShlBallTCH C o6padaThlBaeMlalMi! ,JtaBmlMH; BBO.JlftTCft 

OCHOBHlil8 IlOHft'l'HSI ll1 ~.Il9JJSHJUI 1113 ot1!acTH napaJJJJB.lbBlil.I 

BJil'qlf(lJJ9JDd; :speMeBHO:A: mar pa60Tlil ~JlbHO:A: C'fPYK'1'JPil, 
OI119p8UlfOHRafi C.IOlKBOCTb ,llaBHOrD aJJI'Opimta; IlpHB0,11KrCft TEilClle 

nepeqeHb MaTpirnihlX aJII'Opln'MOB. IlO.Il.1X8J1lltUC.R oT06paaiemm Ha 

JIOKaJlbBo CBfl3Blrle Maccl'JBiil Ba CBMC. 
~ oOecneqemm BblCOKO:A: n:poH3BO~OCTI4 BW~lDd Ba OBHC 

~l1YeTCfi lllHpOK08 HCIIOJJb30BalUE OllI'HMaJ!bBoro CO'lleTaBl'Jft 

KOBBellepHO:A: ll1 napaJJJJ9JlbBO:A: o!Spa6onm. KOHll8:A:eplmaUllJft H 

pacnapaueJUmaBI68 BJimroJIHI'eJJe:A: mumrrc.a onpe~ CBo:A:CTBao 

(f>YBKUHOHHpOBamul BC8X napaJIJSJ.lbBbJX BC, B TOM 'llHCJJe H 

ClllCTQJJHq8CKllll[ CTpJKTYP, o6JJ.a.ital0~ CBO:A:CTBalDI mmxpoBHOCTH, 

MO.I1.YJibBOCTJ4 111 peryJJHpBOCTH, IlpOCTpaHCTBeBHO:A: 111 BpeMeBHO:A: 

JJOKaJibBOCTlll, KOHBe:A:eplll3YSMOCTH. 

Bo 2 r JlaBe llapaJlJl8Jll>HO-IlOTO"llBO lllBTepnpeTMpOBaBhl qe'I'1ilpe 

aJJI'Opm'Ma pa3JJJ,1qBOI: TO'liHOCTH <nop.iuuca OChl. 0Ch
2

), 0Ch4
)) 

n:pw::5JJH!ReBHo:A:. ~yroJ!bBb:A: (f>aKTOp1113amm mrrerpaJ!bBoro onepaTopa. 

BTOporo po.ita • 

B 118CTBOCTH, CTpJKTYPa O,DJiorO Pl3 aJJI'Opm'MOB TQ'qBOCTH 0Ch2 > 
BlllDICJJ9HJUI RCi.j.n+l) TaKOBa (IIYCTb RCi. j. n)d~t 
d!

1
RCCi+ ~ lh.. Cj+ ~ )h. nh), i, j, n e Zl: • 

/Bl'.O,nBhle ,lt8BmlS (Bal!a.llblloe IIplllCBaHB8BllJ9)/ 

for 0 S i. j S N-1 do 
RCi.j,Ol=KCi •. il: . : i: · .• • 

/BBY'I'pemme Bhl'CllllCJBHJUI/ 

for 0 ~ n ~ N-2 do 

for 1 ~ i. j ~ N-1 do Ci. j :!:: n+l) · 
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RCi,j,n+l)-::RCi,j.n)+ Rf i. n. n) RCn.j,n) : 
11- R(n.n.nl 

/'$1XO,llBlil9 BW1UICJIBHJUI (@maJlblloe IJpllCB8JIB8lDI) I 

for 1 ~ n. ~ N-1 · do 

bellin 
for 1 ~ i. j ~ N do Ci •• j :!:: n> 
begin CILn =R(i,n,n); ~ nj=R(n,j,n) end. 

end: 

c BB0,11,0M KO~llT8 a"= RCi.n.nl 

" n 

"n = -i- -~n.n.n), ~PlfJl2 (I) 38I11119TCft B -.-

R(i,j,n+ll=RCi,j,n)+a'"R(n,j,n) (2). 

m· 

r.1't 

• 
ODepa1.8rDBBaff c.JDJllllOCTI> ,ll8BJIOI'O . &II'OJllftll8 Q.= -4- +oclf 1' a spell8 

noca~• ero ~ B8 ~ 3Bll c 
OJDDm llO'EOKOll .JJ,8IDlla Cmma.Jl88T C ere ompaqlDBBOil c.malioC'l'WI 
T,=Q,. 

Bapa.u,.iYW-IIOT011BaR ~ .1l8BB01'0 a.ll'DpJl'l'IRI 
OCft"~ff Ra OJICTOJDA8CICOB CTp18TJp9 113 lf ~ccopau 
aJ.l!Bl9RT-oB (Piro. Ia) . Alff :Jl'JP8N&Bllll odpal\SOTlGI .1U11DDi1X BBeQtBY 

CffJBBlll ~e a. fl, w. y: q,. r - BQ 1'.l*llJDl9 penmTpil 

Ci.j).-Ol'O -~ (Pile. Id). B B8!18W ll09BT • :ap BPI 11J1 

r=BCi.;1,ol.IlpoQ90C~ a.19mB'111. pa~ u r.llBllDB 
~ OpTOI'OB&IHIC!rD OllOTO.uN8CHOrD 118CCll88 • WT ptrJIC.'lp 

JIOKUWWA 1l8llffT'll Alft 88IIOIOl&ftBIU1 t-- • . 1JepemBll8R r ~ .11111 
~ pelln8l8 pac:fanl Ka11UPI"0 :Qp0ll90COpror.o U!J 1ra B 

38BIW'l!flOCTll OT CT8,1JJDI odpac:fO'l'Bll B8,'ll81Dl. Dp9.11,U0.181"89TCll, WO B 

J(CX9AJIDll COCTOIUllUI y:l.. SJuAeBIUl ll8 BIO» ff1ldlCll IIOll81i8Bll mmo& 
in, Ba BYXO.a9 -: out. llJBK'nlpBW8 .... - ~· CD._ -
,wJBBlil8., B ~BJIB BCero ~ IJpQqtCC8 DQ8M'CUI 
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,IJ,EITepMH!mpOBaBHhlll IlOTOK BYJJS:I H e~ IlporpaMMa pa60Thl 

Ci.j)-oro Bhl'Dlc.iMreJlil TaKOBa: 
... 

if r=l then 

belrln 

if w. =1 then be,qin · q= -h1 -r; r=l endo 
•n 

'else 

be,qin q:q -s; b =q; a =a. : (3 :(3. : r-:O: q:O endo 
· oul oul 1.n out in 

if ain=O then be,qin aou
1
=1: r=O: q:rb,n; a 0 u1:q; q:O endo 

if f3;,n=O then begin (30 u1=1: r=O: b 0 u1=r end: 

if Oli.n~in=l then begin aout=a~n; bout=bin; aout="'in; (3out=f3i.n; 

q=r+a,nbi.n; r=q; q=O; r=l end 

end 

else 

begin ·a =a. ; (3 =f3. ; w · =w. : r=O end; 
t , out U\:" , out. · \n out. in 

YnpaBJieHHe ol'.Spa6ciTKH ,naHHLix ooecna~aeT BeaaBHCl'IMOCTb ,naHHo:a: 

Bhl'lll'ICJMteJibBO:I 'CTpYKTirpi.i OT Pa3Mepa ~maeMO:I - aa;naim. BpeMR 

napaJIJISJibBO-noTo-qiioa wttepnpeTail;mii · ,naHBoro a.n-opHTMa Ba 

c11cTOJ.ilNecKoM Macc:HBe H3 tf · oproroHaJibBo cBRaaBHhlx npoueccopoB 

paBBO TNz='4N-3. '~ K~--BT ~KTHBHOC:m K,.~ = k-
' -. ,-B 'I'"p9Tb0lll: f~~. paCCMOTp9Hhl ,JJ;Ba· a.nropma (TO~OCTH O<hl H 

O<h4
.)) 19memm mrre:rpaJlbBOro ypaBBeBWI ~.ztrOJibMCi' BTOporo po.na C 

.!l.DJX>M TerunimeBa nma, YllOBJJeTBOp.FOOlll,lllM ypaBBemoo 
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a a m 
( h +at )l«x.t):J: Pic(X~(t). 

•. Jcsj, 

B 118CTBOCTJI, BTOpoA UI'OplUM TO'llBOCTll OCb'l npe;IUl38B8118B ~ 
pemeDR . 111lT9rpaJ!hBorD ~ C paaBOCTBYM flllPOM 

K<x.tl=l<Cx-tl. 
~ pt8.JD81fl'I n<f°IUJl,D. UI'OpmlOB llOlllBO 

OCYJlBCT'BlUb Ba ueDH 113 OCNl .DIB'8DO CBil88BBWX ~~x 
yC'l'pO:&CTB, JlO IIpH aTOM paaoTa ~ 113 JDIX t5JW! 
yc.IOll!B9B8 TIO.JlC"Cl9TOM BSCl<OJIJ:>lGQ: BeJBmllH. TimITOMJ l'.SOJJee 

U9JieC006pa3RO HCITOu'Ib30BaTb Blil~cj..!IKl'e.JlhHYlO C0Tb, COCTOmn.YlD H8 

HecrmJ!PU'!Y nene~. K3l!UJMI H3 KOTOpblX npe.uaaeHa~eHa A/U'I llhllU'ICJiflDR 

cooT:aeTc:rnYtolll.HX Be.JJKqHH, Hanp10110p, B CJJYt.Iae nepaoro aJiropHTMa: 

I I.J.0Ilh - ilhi.n+D: ~(i.n+ll C1Sk:$m).; 

2 uenh - i /i.n+n (i>Ol: 

~ Ue.Ilh - '1>/i.n+l) (i>O): 

4 l{el1b - YJ(i.n+l); P1cCi.n+ll Cl::ldim); y(i.n+11.. 

J.l,.'lfjl 1"11"5C:•'P!X '3JIT'OpwrMO:e np0l1CT3BJI0Hbl id OllllCaBhl TIUlhl 14 ~ 
npoueccopoa, Tp96osamui. K JIOK8Jll>B01l ~ :ew1D1CJIHl'8Jl91l, · 

. nO.JtC'qlf1'8Hhl BpaM9Ha lll KO~ 3"1a~C'l'll napa.ua.lhBO­

DOTO:llHO:lt_, paaJJH88JJJUl B8 .v.amua ~-Biil~ 
CTp~~. opram'3oBa110 ~1Dt9 ~ JlllDDi:I. . · 

B 8aICJJl!'L@!JU! peami:apylrrcft OcROBBlil8 peaJJlbTa'nl pat5an1:. 
I. IIpoB9l19ll8 . napa.ueABO-IJOTO~ DrspnpeT~ 
a.II'OprrM8 Tpayro.aq11oa ~ pTerpUbBOro omp8Topa 
BTOPDro · poll8 TO'llBOCTJI OChl c ~ CJIDlllllOCTYI no~ 
. cd' l Ba CJICTDJllN8CK08 CTppTYP9 lt3 'tf +atl npollSCCopoB _ C apell9B8ll _ 

P9!i1M38Q.Uil no~ QCNl. 

IO 

Z. ,aJ.R .IlBY:I aJII'Oplll'MOB (TO"CDIOC'l'll 0Ch
2 

)) TJ:eJI'OJD.BOro pa8.IO>Be1DUI 

mrrarpa.1ll:IHOro onapaTOpa BTOl.JOro po.1l8 c one~o:a CJIOlllHOCTbll 
nopH,ItKa onf l npa~lll9Bhl KOMMYBHK8UlfOBBO-BliAHCJJHTeJLbHe 

CTpYKTyplil im OCNl
2 njioQaccopos c BJJ8MSB911 pea.msanrm no~ 

OCN). llp8zmNeco O.IJ]4RaKOBlil0 KO~B.Tlil a(JlleKTRIBHOCTlll ( -h. 
is) IIOJJ,yqEJ!Bhl IIp14 OIIepallHOBHOa CJ!OlKBOCTlll OJUIOTO aJII'OplUMa 

B,D,B09 CSOJil>ll191l COOTBeTCTB:ytOIQ9:1 B0JDAHBhl ,;ixpyroro aJII'OpH'l'Ma. 

3. IlapaJfJSJlbHO-IlOTO"IHO mrrepnp0TlllpOBaB. no;noCSHbl:I aJII'OplUM 
TO"CDIOCTH 0Ch4

) Ba CHCTOJJH1l9CKOJI MaCCHBe D CN+1)
2
:si.rqJICJMI'0JJSlt c 

BpeM9HeM pea.mmamm nopH,ItKa OfN).B 3TOM CJJY1180 IlOJ.l.,fll0B CaMhllt 

BlilCOKd KO~BT ~KTJllBBOCTH (K-;:;Q.23)(H, BOOCS~. Bee 
napaMeTplij npe,lJ,ll01118BBOro BapKaBTa pea.J1M3aUM111 
MaKCMMaJlbBhl) OTROC14'1'8JlbBO TaKOBhlX ~ 

mrrepnpeTamm 8J.lropHTMoB rt>axropimamm mrrerpaJibBoro oneparopa 
Broporo po'Aa. 

4 •• Am"opHTM pememm mrrerpaJlbBoro ypaBBemm ibpe,DJ:'OJlbMa BToporo 
p0.Jt8 C fl.DPOM TeI'JJll'IQ9Ba nm.a (TO'llBOCT14 OCh) H C 

OIJSpaD;HOHHOlt CJIOlKHOCTblO orN
2

}) wrrepnpeTHpoBaH 

napa.11J.19JlbHO-IlOTO"IHO Ba ~CKOM ClllC'I'OJnAeCKOM MaCCHBe Im 

4N+2 rrpotieccopBhlX 3JJ8MeBTOB c BpeMeHeM peaJIImamm IlOpfl,D;Ka OCN). 

)laHBhl:I aJ!I'OpKTM l'IM00T CSMJillt BhlCOKd KO~BT :$IleKTimHOCT14 
5 

K = m + 4 
•cp m+ 4 

no cpaBBemm c no,llOCSBldMH BeJOOnmaMH HCCJJ9,IJ,,Y0MlilX B paCSOTe 

aJII'OplUMOB, npH m=1 K.cp~.45, a IIp14 m+oo K.,cp -+l. 

5. PeaJIImaizyJ11 aJJI'OplUMa pBDl01DUI lmTSrpaJibBOrD ypmmemm BToporo 
po,Ita C pa3BOCTBldM .R,DpOM (TO'll!OCTH OCh'l H C 
OIIepaD;HOHHO:lt CJIOlKHOC'I'bll noPJl.IlK8 OCifll OCJmeCTBJJella Ba 

ClllCTOJ!llN0CKO:l CTpYKType H3 4N+1 rl>YBKUKOBaJlhBWX YCTpo:ICTBC 

BpeM0HeM pe~a~ OfN'M KO~BTOM t$lleKTHBBOCTH, 

npaKTIAeCKH paBBhlM TaKOBOMY 8JII'OpHTM8 O,llHHSKOBOlt TO"!HOCT14 

rI>aKTopimamm H!ITerpaJlbBoro onepa-ropa. 

II 
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s. B Kalll'AOM H3 :nm: CJJY'Ul0B oprallll30BaHO ynpaBJI0Hlf8 o6pac50TI<H 
,naHHhlX B COOTBeT~YJO~t: Bb11lllCJMl'SJibHO:ll: cam, TI'() ;zteJJaeT ee 
H088Blf.ClW01l OT paaMepa HCXO,nHO:ll 88,na1lll• omtcaBW ~YHKUHH 

nponeccopoB. 

7. TeXJm(leC:Kaft pea.ma~ I.If.S.D;CTaBJI9BB.liX Bhl~X CTpYltryp 

Ra 6aae CB:KC ,Il0.laeT BOSMOHIHhIM m KCIIOJ1b80B8HE ,11,}IH 61i1CTpOrO 

crcmTa npHKJia)J.BlilX, B "'laCTBOCTK, ~CIGU 88,na"'l, CBO,nHMhlX K 

wrrerpa.JlbI1ilM ypaBH0Hm1M.!lpe,nro.m.Ma BTOporo po~. 

r2· 
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