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B .11.nepaoit (fHStme IlPH OilUC8HM MHOI'IUC (!)H8H'!0CRl1X npou;ec

COB B Jl8MRax l{Jl8Ci;lH'!0CROit RB8HTOBOit MexaHHRll o6wmo CT8JIRllBa

IOTC.ll c npo6JieMoit perueHM.11 ypaBH6HM llipe,naarepa 

(I) 

B 88BHCHMOCTH OT BH6opa IlOT6HUllaJia ll xapaRTepa llCCJ16;Jzy6MOM 38-

,na'lll ypaBHeHHe (I) MDJKeT npRHnMan paSJill'IHh!6 H6JIHHefilHH6 <loprm. 

TaR ,nPH HCCJI6m>B8H.lfR• MHOrDlc{8HaJII,HUX npou;eccoa ypaBH6HH6 Illpe

,IUUlrepa (I) 061:NHO IlPHBO;ll.IlTC.11 R 88,Il,8'!6 illTyp.1a-JrnyBHJIJUl ,1\J1J] 

CHCT6Ml1 CB.1188HHUX .nmJ;:4ep6H!~8JII,HUX ypaBH6Hlli1 

to.u~ U ~1(x) + (f{.(x)-,1) l{:(x)=z_K.(xJZlM (2a) 
T ,_ - '- ,, 'J t. . • fJ J 

t -IJ, 

Ha HHTepBaJie (} ~ X < 00 C rpaHll'IH!lMH YCJIOBM.IIMH 

U. (o) = U. ( oo) = 0 
' ' 

(26) 

(s.nect .II B ,1J,8JII,H6itW6M RH,Il,6RC i npllHHMa6T 8H8'16HM.ll OT I 

m> N ). 
B H8CT0Elll6it pa60T6 npe,ItBaraDTCR M6TO;ll. H MrOpHTM pemeHM 

sa.rr.a'IH (2) aa ocnoBe aenpepimaoro aaaJiora_MeTo,rr.a li1,10ToaalI/, 

.llBJISIJOOtHeCR 0606:!(6HH6M H p88BHTH6M M6TO;ll.8, IlpHM6H6HHOrO B pa60-

T/3/ .nJ].11 CUCT6Ml1 .nBYX ypaBH6HHM. Ilpe,JJ)taraeMh!H aJirOpHTM peaJIH-. ' . . - . 
soBaa B aanMcaaaofi aa @PTPAHe nporpaMMe COSD~Q ' ROTDPYIO 

MOlitHO _IlpHM6HRU H6IlOCp6,ItCTB6HHO, B '18C'.X.HOCTl1, Ha 3BM E8CM-6 

M M8WHHaX C.JIC, TeRCT IlpDrpaMMll COSDEQ 

HMM. 

3 

npHBO;ll.llTC.11 B npHJIO~e-



2. MeTo;n; pemeID!.fl (aenpepwmu:il: aaaJior MeTo.rr,a H1,moaa) 

B li3naraeMOM H:ira:e IlOAXOA6 KpaeBaH 3~aqa (2) AOOnpeAenaeT

CH ~o6aBneHH6M ycnOBHH HOpimpOBKH 

/v'·-f!' . Al ✓ 

1/2~.L I u/cx)t/x + ?- c/J Zv:- 2
Cx)clx-1: IJ. · (2c). 

e,=f « l=~ ,i' 

3TO YCJIOBH6 IlO3BOJIH6T T8RJK6 Y'IHTHBaTI, oco6eHHOCTll T8X 

sa.rr,atI, B ROTopwc pemelille sa.rr,atJn (2) aaxo,IU1TCE aa·nony6ecKoHetJ

Hou llHT6pB8JI6 a ~ X < 00 • 3;n;ec1, U)i (X) - 8CHMilTOTWI6-• . 

CRO6 BHpalK.61il16 npn X __,,. 00 ,IVIE llCROMHX co6CTB6HHHX ~YHRIJ;ltli 

Zt l (X), ROTOpHe C'IllT810TC51 H3B6CTH!:IMH. Kos~,mni6HTH Cl 
o6ecnetIHBBIOT B H6ROTOpO:il: ;n;ocTaTOtIHO y.rr,aJI6HHO:il: TO1IB8 

BHilOJIH6HH6 P8B6HCTB 

u" c1J = c" ~- ctJ. 
Ee~ aa;n;atJa (2) paccMaTpnBaeTCR aa ROHetIHOM OTpesRe [ or., f], 

TO B ycJIOBHll (2c) CJie,cyeT noJIOJKllTI, (· = () . ;ii.Jui ypaBH6Hll51 (2a) 

paccMaTpllB810TCR rpaHll'IHH6 YCJIOBM: 

ro _C3} (-1 a)= 2t. (er) = t'; 
T' / l (2d) 

UI) 
!I (,J_, .t)::: ZI, Ct)+~- 9,, -t} Z(. Cl)=~. 

annpORCHMHJlYJOOUl'.6 HCXO;n;HH6 rpaHWIHH6 YCJIOBM Ha noJiy6eCROH8tJ

HOM llHT8pBaJie. 

3a.rr,a-ga (2) 51BJIH6TCE HCJIHH6full:IM !pyHRIWOHaJII,Rl:IM ypaBH6Hll6M 

{IJ{E)= &_; C) 
r;n;e :/ .·. - coBORynHocT1, onepaTopos {5:'· d J J = I,2, 3,4}, 
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. 
I 

onpe;n;eJI6HHHX B (2). a 'f: == (;;/i!cx}) CI? X cir a, R] .. 
,Il,Jm pelll8lill'.R 8TOro ypaBH6HH51 MOJ!tHO npHM6HllTI, aenp6PHBHHH 8H8JIOr 

MBTO.rr,a liI,JDToaa [ l] • CorJiaCHO 8TOMY no.n,x:o,cy BBO,IU1TC51 aenpeph!D

HHH na~eTp f ( tJ ~ -t < 00) 1 OT ROTOporo 38BHC51T HCROMH6 

B6JIWIHHH B sa.rr,a-ge (2) l (t) = (?J(O J 2(('><,,tJ) ) a sa.rr,atJa 

(2) 381\lBHRBTCfl 8BOJUOIWOHHHM ypaBH6HH6M 

1' ( z u» · z <t) ~ - f cz tti)) z coJ = (;L/ f/'.,l{)).<3) 
I 

3;n;ec1, j? - npon:sBo;n;aa51 <I>pewe• onepaTopa y , a 

'l: '(f) c::. (;df},, 'Zfl {x_J:)) J r;n;e 

fl (f} = ,4 1{iJ j 2J2 (K) I) ~ 'f; (X,, f ), (4 ) 

Ilpll ;D;OCT8TO'IJHO o6mruc npe,n;a.OJIOJK6HWIDl/2/. / 4/ fl> 

· --t1t)H II Z{ f] ,_ 2 "/I.-: cJ, 

~ f --- .A( ,')) 
r;n;e . £ =(?.*,J 2( (X_)-HC~OMOe pelll6HH6 3fi.rr,a'IJH ·,(2). 

' . 

,Il,ncRpeTRO8 npe;n;CT8BJI6HH8 no napaM8TPY t 
liaCRpeTHYIO annpoRCHM8IWJ() 8BOJIIOUllOHHOI'O ypaBHemm (3) no 

ll8p8M6Tpy f MOlKHO peaJIH3OBaTI, Ha OCHOB6 M6TO.rr,a 3:il:Jiepa/I/, 

/ 3/. IlOJIYOCI, 0 :$. f < 00 pas6HBa6TCR Y3JIOBhlMll TO1IB8MH 

tK (k = 0,1,2, ••• ) Ha HHrepBanw '2:'x , npH 3row: 

tx-1-1== ~ -I- t"' _, (, = L'. (5a) 
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B ,nHJIJ,H6i1I!leM, ;IJ.,'IR Rp8TROCTll B 0608H8'l8HIDI BeJ!H'Irut, saBU-

CRI!lIDC OT· t , 6yll,6M llCilOJIJ,80B8Tl> filill.8RC K IlpH f ~ f X, 

onycRaR sanuc1, caMoro apryMSHTa. 

BupalK6HUR (4) 88M6HHM pa8HOCTHIJMH 8HMOr8MU 

)k+{= ;;K + 'z;/K; Z/,~K-f~x?_-= 2({ ,/X)+ z; ~:Jx~5B) 
,) 

CxeMy npH6JlHJK6HHOro peweHHR aBOJIIOIJ;,1'.0HHOro ypaBH6Hllf! (3) ,ll)lS! 

88,nH'lH (2) M6TOlJ.OM 8i1J1epa MOlltHO omrnaT:& CJ16,UJDJ1HM o6pa80M. 

IIpe.n.noJ1ollillM, 'ITO np.u t = ti<. sHa'leHrur dx .u Zll K (x) 
,) 

H8B6CTHH. Tor.na Mhl npuxo,IJ;l1M R pacCMOTpeHHIO o,naona~M6Tp.l!'I6CRO-

ro ceMeUCTBa RpaeBb!X 88lJ.8'l C na~M8TpaMH ~k OTHOCHT6Jll>HO 

WYHRUIDI Vt' k ( K), B ROTOpoe TpBHC~Op,rnpyeTCR HCXO,nHaR CTa .. 
,) 

u;,i:onapaaR s~tta {2a)-(2c): 

v;:I<+ [K .. Cx)-)k]v. + T._f{ .. (x)U = 
l• t,K ij:.J- LJ {,)K 

-{ u~~ + [IL (x)-.4K] ~1.i lfg (x) ;,K} + J-iK 21;, I< , (6) 

v. J( (())= o, 
• , . (o/') ')It,? -t, 

V. 1 (1)+!,.~ /l)V;: (f)::: -<f, [J
1
R)~ ~;, ,,, cl/0, 

'" (\(J ' / 

PemeHHe 8TOH KpBSBO~ 88,nH'IH MOlltHO IlP6J!PT8BHTl> B BHlJ.6 

~- K(X1/"A,) == t K(X) +/kw~ Xfr) .J 
/ / ,) (7) 

r,l\e qjyHRu;,i:H 

88,nH'IH : 

V. fr} H w. ( K} RBJJ.fl!OTCR pemeHIDOOI 
t/1( ,.,K 

G 

.. 

VII fxJ -t- r/<t·, fxJ- ;t 1:]Vi.· 1r + L ,-,r;_j txJ K, 1e-== 
t-/C. L ' ,, . ,,_ . 17 <T 
.J Lief 

{/,/ ;., : ~ {K,;Jx) -J.,} U,;, ~ 2, ' ,.f',; / I 1 0·, ...- } 
·1. ' . . . . L. ;; 

{BA) 

v;; K ((3/=~ t: ( t) ~ "0·; ltJ/1.· ()( l)= ~- (~ ~ {)_ 
I , ,, 

. (8~ 

~ 1: 
11 (x) + /}(ii ( xJ -) ~Jw; I( +UK?/.· (X) ~~ 11 = ~./ K· 

I zr1 . I . ,J • . . ' ' ·. i-1/ .. . . 

nr (Pl ::::o YYi,K 1/ 1 , (8.8) 

TYTI /t/ + w ~-/?. t).= 'p& fA✓ t} ti· /g) 
wi,K t 11/ t-,.c T'- / . "#A t, 

1 
, • 

(8 ~) 

4 

PernuB RPfi6BHe sa,nattM (BA )-(8 8)., MOlltHo onpe,1\eJrnT:& o,IUio

napru.1eTPHttecRoe. ceMeitcTBD q;yHRuun, P;,,~ (x). , . McnoJir,syR 

ycJIOBHR' HOp.u!poBRli (2 l! ) B 3BOJU?IU10HIIOM ypaBHSHllli (3)' .noJiytta

, eM CJl~,lJJBlll66 B!,1p8JKSIDi6 ,lJ,1.IR onpe,1\6Jl~HIDI ~k : 

/Y ~ 

~ r v;K_r v;;k 1/<'k ~,r] c(~ f . 
/z z Ci 

.. ''.-,t,·· ·~ . ' 

. . '"~~C
7 f-w.. u·xJ·~2.:--?~A.;A:'_)-ec 

~1< £ -'>-t ./ _-f' od t. , 
✓. · -.1. • · ,e . ef' · (9a) 

-flf f Z!,;d0 2. ~ cf ,Jv"(J"' it}4K-t}. C:,,,,, a / • · / J 
,:-:::f I/ . 
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Tamm o6pasoM: -? v"' 
N --6 Al 

//K =--:{I Jv/l({xJdir +2 c/KJUJ.u K)/x-i 
'-j ~,, , -,, t K 
l- t=.f 

tJ a ,f 
/// -6 A/ 

+ 1 · L- fZt:, K(K) i(K {KJtir}-{L. f24 trJu,1t'tJ/2 
• f ,, -,, • _f II( #_,)( 
t: Cl ,~ Cl 

(9B) 

Al -L 

· + ?-CP:l< Jd{;Jx K);}~, {d1<K) c/tr} . 
,· % ( 

CJie,ll;onaTe.JII,ao, np,r sa~HHwc Ax II ~~K (x) 4JyaRUIDI 

2JZ/ K (x) IlOJIHOCTI,IO onpe,n;eJieaa COOTHOuieaIDJMM (7)-(9). ,fulJiee' 
"I 

IlOJII,3YS!CI, qiop,iyJiaMM (5) t MOlKHO DITTHCJIHTI, npII t = t K-f .I 

3H8'q6ID!R ;;.{ fL M it,, Krf • ITocRO.JII,RY aa,;ia.JII,HH6 saa-
0 lJ . 

'q6ID!R ;)/,) lI /4j {x) npH t = t O = ~ lI3D6CTHli, npouecc 

BITTHCJieID!R ;J,I{ l 2/t,,;< {K} C IlOMOrrtI,IO (fOp,!yJI (5)-(9) IlOJI

HOCTI,IO onpe.n;eJI6H .rr,ruI BC6X /( 

MCRpeTH8R CX6M8 

ll.HCRpeTH06 npe.n;CT8BJieID!e no nepeMeHHOii J( paccMaTpIIBae-

. MOH BH'qlfCJIIITe.JII,HOii cxeMli MO:iteT 6HTI, IlOJJY'l6HO B pesyJII,T8Te RO

ae,;iao-pa3HOCTfIOii annpoRCliM8UHll Rpa6131:lX 3a~,;i (8a)-(8B) -~ llp.!!

MeHeHHR RB8,IJ;paTYPHHX qiop,!yJI TOrD :Ke IlOpSI.It£(8 TO'qHOCTH ,IJ,]UI BH'llIC

JieHHit HHTerpaJIOB B qiop,iyJie (9a)-(9B). ,lJ,Jm pemeHHR Rpa6Bl:lX 38-

,n;a,;i (8a)-(8B) B OCHOBHOH IlJ?OrpaMMe ( COSDEQ ) BH3HB88TCS! 

no.n,nporpaMMa { · PROGON ),r~e HCilOHL3YDTCH Tpextoqequue KOHeq-

aopa3H0CTH!ie- <topt.yJIH, annpoRcm.mpy1oourn Rpaenyro 3a~-qy (8a-8n) 

c To,;iaocT1,10 nopiI,ll;I{a £) (/, 9 , r.n;e h -mar no ocII· I( , .II 

8 

.. 

,, 

~ 

RB8,D;paTypaue (fOp,!YJIH TpaneUHil Toro ~e Il0Pfl,ll;I{8 TO'qHOCTII. ,lJ,Jm 

'qlICJI6HHOro pemeHHSI ,D;HCRpeTHWC Rpa6BHX sa,n;a,;i-npIDll6WI6TCS! aJiro

PlITM M8TPII'lliOii nporoam/2/. MaTpH'qH8S! · nporoHRa npe.n;CT8BJI.fl6T 

co6oii o6o6~6HlI6 o6maoro M6TO~ nporOHRM npMM6HlIT6JII,HO R ClICT6-

Me 06HRHOB6HHHX ,D;Hqxp6peHUH8JII,Hl:lX ypaBH6Hllii BTOporo IlOpiI,ll;I{a: 

--'l'" -+ -2/ 11 

- PtK) 21 + .P {x:J = tJ. (IO) - - .. 
3,n;ec:& 21 ,, r· h - M6PHhl6 D6RTOPH, a /9(:r)-

RB8,!l;paTH8R M8TPHua. ,lJ,Jm pemeHHR 3TOii CHCT6MH B0CilOJII,3Y6MCS! pa3-

HOCTHOii CX6MOi1 

~ - -
'2/;,,-1-:1 -1''2/n. +Zth,-_r 

j2 
.. - ~ 

-j:J(K,,,)J/,,, + /7(«,._)= 0: (II) 

ROTOPYIO nepenIIIDeM T8R: 

___,,.. - --'r- ----;> . 

'7/ ~ J,;g '7/ + Z/, . + n =& . . (12) 
uk-1-L ;,, uh, n.-1 t<.1;-:. • 

B 3TOfi 38IlllClI 'b603aa,;ieao: 

hz 18. = £ + - P(«n.) 
ht ~ ' 

(13) 

£ - e,D;HaWiaaR MaTpzua, 

_.,,. t-~ 
/J,,. = A f {Kn.) If 

(14) 

,lJ,Jm TOrO 'qT06H CHCT6M8 (12) onpe,n;eJIRJI8 6,D;HHCTBeHH08 peme

HM6 1 B. Hee· aa;n;o ~68BHT~ ypaBH6HHS!, OTB8'q8nqH6 rpaHH'qHhlM ycJIO-

BHRM Cl!CT6MH (IO), -ROTOPH8 MH ' 38.,It8.,ltHll npH J( z O . li: np11 

x = -11 B cJie,ny!OO!eii ~op.ie: 

-1· . -:z. tf} V .P{ .,,,e7 , 
(15a) 

9 



✓i7 
+ d'x 

71' i7 I + z;5 =O, 
J( :z-e (I5B) 

~ 

r.u.e ~ - h - Mepmm BSRTop, 

rz.f - M8TPHUl3 Tott ite pa3M9pHOCTH. 

38M6HHB npoa3BO,ll.H.l,Je, BXO,ll.H.!ljHe B (I5), p83HOCTH!:lMli OTHome

HIIBMli, npru::O,U.HM R pa3HOCTH!:lM rparut'!Hl:lM YCJIOB.IUIM, ROTOPHS MOryT 

6HTb 38IUIC8HH B q:op11e CJl6]zy!aW{X COOTHOill6HHfi: -'l/ -:z::: t> 
Up ' 

(I6a) - - -Z/7'< -L == ~ Zlh. : !-', 
(I6B) 

( b - M8TPJIIU8, 11 r- f }. 
Pa3HOCTHH9 ypaBH8ID!R (12) BM8CT6 C rpaHITT!HllMH YCJIOBID!Mli 

(16) o6pasyJOT y~e noJ1HyID CHCT8My, ROTOpaJJ B ,ll.8HHOH pa60T6 pema-

6TCR C noMOl!lbID no.u.nporpaMMH PROOON. 

Omma!lle nporpaMMH 

CTpyRTypa nporpaMMH: rJiaBHM nporpaMMa H Il8R6'1' nporpaMM. 

Ham.ieHoBaHne rJ1aBHOJ,i nporpaMMH - c; 0 :i b [; tJ. , 
no.u.nporpaMMH -PR tJ c; oN. 

EMOJIHOT6'!Hue no.u.nporpaw,m: A J3 g " P:£ V-£ J? /1-1. 
IIapaMSTP , HcnoJI:1,sye_1t:Hll B ,u.aHHoii nporpa"-IMe, PE P.5 -
- xapaxrepHsyer TO'!Hocr:1, Buqncnesna . co~cr-

BSHHoro 3H8'!8HIDI H co6cTB8HHOll q:yHR~H 38,n;B'IH (2) • 

10 

•> 

;. 

B R8'!6CTB6 Mepu TO'IHOCTH Il8IJH (,} ii'} BH6J)8H8 B6JIH'IHHa 

:l ,I 

~ z: ~~K / /4- (1/;~(K,,.,tr)-f'JI., (.l{,JfZt,k(lf,,,_5'i 
~~Pt:5.N-t ,, ~x / q) 

t::;t'~/J/ 
IV 

-f {K/2 {•.() -~) Yt,,,~{Kn)+ 2 f<,;(f{J,,) ~;k{lt'n)/. 
l:1L (I 

IlPR BHilOJIH6IDW ycJIOBHH ~K !S_ PEPS npoHCXO,ll.HT BhIXO.U. 

RS nporpaMMH, 

IT - 'IHCJIO l1T6pa~n, rum, 'ITO TO ~e CaMOe, 'IHCJIO maroB 

no OCH t-, 
TUMI?f - B8JIH'!HHa Ml1Hl1M8Jll,HOro mara no OCR "t" • B ,ll.8HHOii 

nporpaMMe ,JVlll Bll'IHCJI8IDUI ~ npl1M6HR8TCR q;oµ.iyJia 

er; 
{

~h, (.r,; cz;_..( it' ), ;, S-x < ~-.t 

. ,z,,~;y r~ t>: E";_,,J s.- £-_ • 
. 4' ,) k-f ¾- ? x::Y ,-·-.z 

B aTOii q:op.tyJie cz;; COOTB6TCTBYST napaMeTpy TUMIN • 
- -

Rax IlOR838Jl8 npaRTHKa, aTOT peJJtHM 066Cll8'I.l'IB88T H8H60JI1,myID 

YCTOfi'I.l'JBOCTb Bll'IHCJISHHii. 

~o H ffi!AXl 

- 'IHCJIO ypaBHSHHii, 

COOTB8TCTBYIOT B8JIH'IHll6 HE?BR3RH IlP6JIJ1.IJY

ll{6li HTepamm. IlpJII nepnoii HT6paIUIH Olill 

llOJI8r8IOTCR paBnblMR HSROTDpoil, aapaHee 

38,n;8HHOH 9ROHCT8HT6 1 

N 

14 - 'IHOJIO .BHYTP8HHHX Y3JIOBblX TO'I8R pasHOCTHOft CX8MR, 

AL - HS'!8Jll,ff06 llPH6.7illl!t6HH6 R HCROMOMy C06CTB6HHOMY 3H8'!6HHID, 

H1 - mar no OCH , 

AA, BB - JI6BH:tt II npaB!:ili ROHIU,i HHT8PB8JI8 rio OCH J>{ 

JI 



TUO 

NZZ 

NZl 

XIX 

HL 

NCZ 

B npe~eJiax KOTOporo MH IDI!6M peill6HIDI,YP8BH6HruI (2)~ 

- Haqam,Hoe ~HaqeHli6 mara no oca f:_ 
BeJliilllllla napaMeTpa TUO 38BliCHT OT BH6opa npo6HHX 

q;yHKUIDi H co6CTB6HHOro 3Haqerum, T. 6. OT BemfllliHH 

H6Bfl3Kli npn nepBO:ii UT6P3IJ;11H. 

- MaKCHMaJII,H06 qacJIO l!Teparudl, 6CJIH np:1 BC8X liT8parumx 

6y~6T IlM6TI, M6CTO H6P3B6HCTBO ~ 7 p E p s 
' 

- napaMeTp, COOTB6TCTBYIOIItIIil: qliCJIY HCKOMWC P6lll6Rliil:,_ 

T.6. Ha6opy nap liCKOMWC co6CTB6HHWC 3HaqeHH:ii li CD6-

CTB6HHl,IX cpyHKUHlt 7 

- napaMeTp, onpe~6JlflKml'.!:ii mar nepexo,na Haqan1,Horo 

npoOHoro coOcTB8HHoro 3HaqeHHH x cneAYDUteuy, 

" 
- napaMeTp, 06ycJioBJie11H!1:ii KOHKpeTaon pemaeMo:ii sa~aqefi, 

B ,lJJ)yrnx . CJiyqaJJX ero MOJKHO IIOJIOJiillTI, paBRUM e;rurnnue, 

- napaMeTp, onpe~eJIRIOl!Uffi mar Ta6Jilmpl Vt'K Cx) 
./ 

np~ ~eqaTn npoMe;eyToqm,rx nTepau;nil (}, = Ji• Nez) · 
Y-Ao/1 ' 

OnncaHHe M8CCliBOB nporpaMMH eOSDEQ 

X(N,M) 

B2(N2
1 M) 

- MaCCUB, COOTB6TCTBY!Wllili Ta6JIHU8 aaqaJII,lforo npu-

6JllilK8HUR K BmliCJIR6MOH co6c1'B8HHO!a <rYHKUU.II, 

- M8CCHB, COOTB8TCTBYBllltlI11 T80JIRU8 K03qiq;.1Iu;n8H

TOB 

}<v· (}{.) 
"I' ' 

12 

<' 

" 

~I 

UR (N I M) - MaCCliB, COO'l'B8TCTBYIOIItII:ii T86JlliU8 pemeHlili sa,naqu 

(8) c IlOMOnt£,IO no,n;nporpaMMH PROGON, 

AKHH (N) - MaCCHB, COOTB8TCTBYKIJtHil: Bup8lK8HliIO B KB8,1JJ)8T

HWC CK06K8X (8a-8B)) 

XX(N) · - COOTB8TCTBY6T BHpalK8IlllIO npaBO!a qacTli (8a-8B). 

F(N 1M) 

XVR(N) 

ALE(IZl) 

CC(N I IZl) 

JleB08 rpaH.1IqH06 YCJI0Bli8 B ,n8HHOM CJiytl88 ~x{") z: D, 

W, (1;)z t! · 38,n88TCR C HOMOI!II>JO CTOJI6U8 AN(N,l)=O. 
~K . 

- MaccUB, COOTB8TCTBYIO!llliil npaBola qacu sa,naqn (8 >, 

- M8CCHB 1 COOTB6TCTBYKXItliH MHT6rp8JIY OT KB8,1JJ)8Ta 

.IICKOMOH ~HKUHH 

Cl;~-= r~/{K;) c(K, 
tl 

- M8CCliB npo6HHX C06CTB6HHHX snaqerui:il, 

- M8CCHB H6KOTOPHX sa~aHHWC KOsqiq;nuneaTOB, 

aa KOTOPH8 yMHOJ!t8!0'l'CR npo6HH6 ~YHKUUK 
d 

wra' ~CTlilK6HM MliHID.!8JU,HO!a H6.M3Kli·np.a 

Il8PBOH liTepaD;U.II. EcJili OH.lI H8li3B8CTHH, TO 

MOlKHO IlOJIOJK.IITI, ruc.paBHNMli 8,Il;l'IH.IIU8o 

0CT8JII,HH8 M8CCUBH RBJlflmcR BCilOMOraT8JII,HllMli M8CCUBBM.II ,n8HRO:ii 

nporpaMMH. 
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0Il!iC8HH6 npo:rpaMMH COSDEQ II HCilOJIB3Y6MWC B H6i1 

no;u,npo:rpaMM, no .n;nporpaMM➔YIIBI.J,Hfi 

B npl'IJIOll:6HIHI T6KCTll nporpru.o.w COSDEQ U no.n;npo:rpamm 

PROGON pa3~6Jl61l!I umppaim na Jlll.llllH co 3B63)\0qKBJ4H Ha OT)\6Jll,Hlle 

ClJIORli. /l.1ilK6CJI6,Izyl00!3.fl HYM6pa!llffi 6yP,6T COOTB6TCTBOB8Tb 8THM 

u;rg:pau. 

IIporpaMMa COSDEQ 

l. B 8TOM 6JIOR6 BH3blB86TC.fl no.n;npo:rpaMMa CALD ,1l)lR B!:l'IHC-

JI6Hll.fl Ta6JIHUbl MaccnBa /3 J { ~ ft1 ),cooTB6TCTBYIOOJ.6i1 MaTpH"lHllM 

3JI6M6HT8M 

J{z'j (K11,)} (», = '✓ t/ ,,, M) 
II BEGIN 'JJ,Jlfl Bl1'-IUCJI6HID! H8"l8Jll,HWC npo6awc q:ymumn. Ilpo6HH6 

~YHRU.liff .Ii co6CTB6HHH6 3H8"16HID! 061:I'!HO BH6.lip0KJTC.fl HS ~.113li"l6CR.11X 

coo6pm1t6Hifll. Ilpn P,OCT8TO'lHO M8JIWC H6'JJ,118l'OH8Jll,HWC M8Tp~HWC 

3JI6M6HT8X 

I < 21" I l(,t. - ;; I 21/ > f ~ } < ~- I /{,, I U· >I 
MO/KHO B R8"16CTB6 npo6nwc QyHRUHH ll co6CTB6HHWC 3H8"16HHi1 n:cnom,-

30B8Tb pememm sap,a-qu (2) 6ea npanoi1 -qacTn, T.s. npn 

2. Bo 

.Z.. Kl1 (x) 2/j Cx) = t.P. 
, rJ o 

BTOpoM 6JIOR6 BH"IHCJISI6TC.fl npaB8.fl ~8CTI, 38'JJ,8"lll (8a), 

T.e. M8CCHB F (N I M) • 3p,ec1, )KS onpep,6JI.H!Ol'CFI H6BSI3RB 

61< (BMAX) H mar no OCll t. (TU). 

B 1\HRJie DO 41 C IlOMOUU,IO onepaTOpe Il!)HCB06HII.4 

A}; (Nl, l)=O, (Nl=l, • • .N) onpe,p;6JI.HIOTC.fl JI6Bhl6 l'paHR~l!a yc-

JIOBIDI, C00TB6TC'rB'jBl!lH8 P8B6HCTBY V:, (tJ) = /) 'JJ,,;, {O)z ,!) 
";I< ,/ t!Jl< ~ 

14 
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:~ 
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3. B Tp0Tl,6M 6JIOR6 npo:rpaMMH Bll3blB8IDTC.fl no,11;nporpawa:u 

BOUNDl (Al) ( P.JIB onpep,eJieHIDI rpallli'lao:ro ycnonn.fl (Sa) H 

PROGON (KO) (,D;JIH pemeHHR 3a,11;aqH (8A)). KO - napauerp, 3a

,1tallll1Hlt pe:a:m.a: BHOOpa npaBHX rpaHHqHloc yCJIOBHII (8a-8B). 

IlpII RO=D, HMSIDT M6CTO ycJIOBIDI (8a-8n). 

no-

, . 
Ilpn RO~O, B paBencTne (8a-8n) V ( t) = 0 W/ {-t) =- t!'J_ 

,/x ./ ~,(· 

MJI66, B 1\ID(Jl6 DO 8 Bl1'-IHCJI.H6TCfl HYJI6B8.fl "l8CTl, 38P,8"lll 

(8n). IIo.n;nporpaMMH BOUND2 (AL) II PROGON (KO) BH3UB8KJTC.fl 

,1l)lR BH"l.11CJI6Hll.fl rpaHll"IHOro YCJIOBIDJ (8n) ll pememm 38'JJ,8"IH (8 

COOTB6TCTB6HHO. 

4. BHqHCJIRDTCR llHTerpaJIH (9a-9B) C noMOUU,IO RB8,IlJ)8TYPHHX 

g;oµ,iyJI Tp006U.lii1 C TO"IHOCTl,IO nop.fl,IJ;R8 tJ (1 2
) JI;m BITTliCJI6JIB.fl 

llHT6rpaJIOB OT 8CllMllTOTH"l6CRllX npoP,OJil!teHUH OO,IT,illlT6rpaJibHWC <lYHR-

UIIii BH3HB86TC.fl no.n;npo:rpaMMa TAIL (AL). 

5. l1a.x.'tl.IT,f!TC9 llCROMHe pememm ypaBH6Hll.fl (2) corJI8CHO q:op-

. . ? f ? J 
MYJiaM (5). Bl1'-IIICJI.HIOTC.fl RoacJ.iq:m:~eHTll t:l/ :z 2,// {.f.} Cl I(. 

IIocJie Ra~p,oft llT6P8IU:!ll BITTllCJI6HH8B T86JIHU8 c~6cTB6HHWC 

cliYHRUHii H co6cTE6HH06 3H8"16Hll6, BH'JJ,86TC.fl H8 naM.f!Tb. Il6"l8T8IDTC.fl 

T8RlK6 "lliCJIO llT6p0UHi1, mar no OCH t ' M8RCIIM8JII,H8R H6B.fl3R8 ~-.. 
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IlpIDIOlltSHiie I. I1Pl1MRP !£IIOJffi30BAHi1H IIPOI'PAM!vll1 

HaCTO.IIIJ.laJJ" nporpaMMa 6Wia npm.t8H6H8 .lJ')lfl pemerum ROHRpGTHOit 

4H3li~6CROit sa.u.a~n -·H8X01lt,I(8HH6 o.nno~aCTH'IH!IX.BOJlHOB!IX 4'YHRnm! 

li ::rneprliit CB.II38HHOro COCTO.IUUtfl ,n;eg)op,llipOB8HHOro SI,n;pa. IlPH 8TOM 

HS06XO,n;m.lO pemnTI> YP8BH6HU8 1Ilpe,n;1mrepa 

{-1':z 11.+ V(¥J- E) 71 {f)= z; (Ill) 

C a4f1;6RTHBHLlM Il0T6HUH8JIOM B38UMO,ll;8HCTBH.II 

V { ~J ~ - V .Aj, { "?) -t 11. o c ~) + ½~ t q 

V,:,C1/ ~ ~ V. f_-/- ~ {a?{~ - lf{4)} 
- n,n;epaoe B38}lMOJJ;SiiCTBH8, . 

Vs p ti?)= -d€ r17J ~(2c1 v-o/ 
,,. .. .,. -

- cnHH-op6HT8n!>H06 B38HMO,ll;8MCTBHe, 

c-t- 3{Z-.f)-e2 J )z(ii"')cf ~/-\I (()= - , __ __c--

yl<,lfA· ·_ 'l;;-R; .. fz-2-T 1 J 

(Il2) 

~ RYJIOH?BCR06 B38illv!O,ll;SitCTBU6, 

~ 
fl (~1)-z 

-t -1-~[d{,i,'-}?t&?J} 
- TIJIOTHOCTI, pacnpe,n;eJieHHSI 38p.R.I(8 B SI,Iijl6. 

IlpoB6,ll;6M B ypaBH6HUH (Ill) T01lt,n;6CTB8HH06 npeo6paSOB8HH6 

.lJ')lfl Bim6J18RIDI crfe~ecRH CHMMST1)H'IHOit ~8CTH DOT6HUH8Jla H B pe-

16 

syn:i:,TaTe no~m.1: 

t2 r"'V 

[- - L1 + V { 1) -I- V { i7")-f] 7/ { V=o (II3) 2k . • 

,-v 

r.n;e VCi'°)= V{i'"}- Yt,1/. (Il4) 

,Il,aJiee,. npe,ll;IIOJIOJ!tHM, ~TO cpe,n;1rnn pa.u;eyc .necfDPMHPDB8HH01'0 

.R,Ill)8 38BUCHT OT napat,16Tpa .n;eQOpM8i.Ulli /,411 II yrJia OTHDCliT6n!>

HO ocn CHMM8TPHH 

~ ( f9 J z )?0 (t-f /a, 0 p g v ~~)~b) (IJ5) 

? P - Il0CTOJ1HHM, BB8,I(SHH8SI .lJ')lfl coxpanemrn 06'1,6Ma, 

,Jze, - 1rna,npynoJII>HaJ1 ,n;eg)opMau;,m, 

,f - reRC8,ll;6R8IlOn!>H8SI ,neg)opMauim , 
_rfP ~ If ~ fo )/ • ro-I3 

CM - P8.l1JIYC .ll.n;pa. 
t, • rV 

' 

Jvm· pemenM sa.u,a'<l:~ pasJio:mi1 V (_ ?} B PR.n no CCfSpll'!e-

cRHM. rap,tD!UllHlM tt>{ &), Tor.u.a )J)lH J1{i{):,:-V{i")-Wv 
6y,n;eM llM6TI,: 

V {"ii)= z A~b (/4;~ >z) t (tY /_ (II6) 
/7 p 

Hc:KOMYIO BOJIHODYIO {fYHRUlll'.l npe,U:CT8B.llM B BU.U:6 

.J1 ~ :t' ? / .52 7,J -52. . tf (~ = ~ - ?{= Ii) Jn - (II?} 
~ e; . -e1.. ' el/ -, 

r.u:e -

1..Q.= ~ (t _(_ _)2 - 2 i J132) k (t9) f) Z& -e; 7 2 (J· .e.12-2 Q • 
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Tor.rr,a, T8K lK6 K8R H B pa6oTe/4/, MH npIDCO,ll;ID,l R CHCT6M6 

CBJiaaHHUX .n;mL'(fepem:m:aJII,HWC ypaBHeH.ltii (2). 

Cpe,ll;l{ BCSX M6TO.ll0B pemeHIDI ypaBHSHIDI (2) :rr,o H6.1(8BHSro 

BpeMSHH illt.6Jl ycnex MSTO,n paaJIOiKSHRH no onpe,neJieHHOMy noJIHOMY 

6aancy OpTOHOpMV.pOBaHHllX [YHKIJ;ll:H. 8TOT MSTO.ll 06Jia,naJI.H6CROJII,RH

MH npeHMYlll6CTB8MH: cpaBHHT6JII,HO M87106 BpeMI! C'I6T8, y,no6CTI30 

nepe,n8'IH Hti~Opr✓iarnrn (c IlOMOJU,ID R03~~lill;ll:6HTOB. paaJIOlK6HIDI) li T.,Il. 

0.I(llaRO B {)}IJIY orpaHH'I6HHOCTH 'IHCJ18 'IJ16HOB paaJIOll\6HIDI BOaHH

R8Jl8 88BliCID,IOCTb TO'IHOCTH peayJ1I,T8T8 OT BH6opa 6aanca •. 0'I6BH.It

HO, B 3TOM no.nx:o.ue rJI~BHYID ~Op,18Ul{ID co.uepJKBJIH RoaiµI;MIJ;ll:6HThl 

paaJioieHillI, B 'I8CTHOCTH, rJI8BHH6 ROMnOH6HTH paaJIOlK6HIDI. Ha

CROJlbRO 3TO T8R, MOlltHO npoBepnu CJ16.lzy!ClllllM o6paaoM. 

3armmeM YCJIOBHS HOP,Allp0BKM 13 BH,!(6 

,4. f ?(/ {,r,Jd' Jt' = L'. 
( 

(Il8) 

BRJ18.ll B CYlliAIY HHTerpaJIOB OT RB8)JJ)8T8 K8xt,noi1 q:yHRim;H o6oaH8'IHM 

'Ie pea 4' "~, T.e. 

Cl~= 
J J it:· txJ dx1 .. 

To:r,ua ycJIOBii6 (II8) MOlitHO nepenHC8Tb B Bli.ll6 

--.::::;- t/,7 ~t' 
L.- ' . . 

(II8a) 

PaaJioRtHM 'Zl1 ~ B PH.ll no · R8ROMy-JIH60 OPTOROJMHIJOB8HHOMy 6a-

ancy { fxJ: 2(,-= Z.a",~ //) .· --~ 
., . )( Tk • . 

no,nc:T8BHM B (ITS). B paaJIOiK6HHH OrpaIIH'IHMCJI TOJII,RO rJI8BHW.W 

ROMil0~6HT@ilH. TOr,1J;a_noJ1y1lHV: ~. {a, Ko) 2..; .£_ . 
. . . L.- t • 
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B Ta6JI. l npHBe.n;em,1 cpaB11emm at' , 
MOUU,ID .1(8HHO:ii nporpamm C ROa/MHIUr6HT8MH 

pa6oT✓5/. Ha .n;8HHUX T86JIHUR l BH.n;HO, 'ITO 

BH'IHCJ16HHhl6 C no-

Cl • .v , B3.flThlMH H3 
" 

rJiaBHH6 ROMnOH6HThl 

paaJIOlK6HIDI B OCHOBHOM YlK6 OXB8THB8IOT HCKOM06 p6ill6HH6 H MOryT 

CJIYlKHTb XOpOlllHM H8'I8JlbHblM npH6JIHlK6HH6M npa p6ill6HHH 38,Il;8'Ili 

TO'IHllM M6TO.I(0Mo 

B 88KJID1l6HH6 8BTOphl Bhlp8E8IDT Clnaro.uapHOCTL npoweccopy. 

E.Il.!H,ll;KOBY H COTPY,ll;HHK8M ero OT.U6JI8 aa IlOCTOHHHOe BHHM8HH6 

K pa60T6 H llOJI68Hhl6 o6CYE.U6HHH. 

ABTOphl T8KX6 npH8H8T6JILHH npoweccopy B.I'.COJIOBL6BY H 

COTPY.UHRK8LI ero OT.ziena, C.Il.HB8HOBOI H C.A.I'OH1l8poBy. 

JIHTEPATYPA 

1. E.Il.lKH;n;KOB, r.H.MaRapemm, 11.B.IlyahlHHH. HenpepuBHHH auaJior 

MST0.1(8 ~JOTO Ha B H6JIHHefumx aa,na'Iax craaHRH. StIAfr i, 1, 

127 (1973). 1 

2. C.R.To,IlYHDB, B.C.PH6eHLRHfi. BBe,n;eHne B TeoplilO pa3HOCTH!1X 

CXSM. ~.ll3M8TrH3. Mo01rna 1962. 

3. JI.11.IloHoMapeB, H.B.Ilyamum, T.IT.llyah!HHHa. ow-rn P4-6256, 

JJ,y6Ha, 1972; OifilH P4-69I9, JJ,y6Ha 1973; JK3T~. 65, 28 (1973). 

4. Il.3.HeMHPOBCim:ii, B.A.'l!enypHOB. fl.n;epHaH if;H3HR8, 988, 2, 1966. 

5. ~.A.rapeeB, C.Il.HB8HOB8, B.r.CoJIOBLSB, c.11.ie:rr,oTDB. 0,IJ;HO

'l8CTH'IHb16 aneprHH li BOJIH0Bll6 ~HKIJ;IDI IlOT6HIJ;ll:8JI8_CaKCOHa

•By,nca li H6pDT8Ul{OHHb16 COCTOHHIDI HS'ISTHUX R.n;ep B 06JI8CTll 

l50~A~l90. Sl!AH, !, 2, 35't (1973). 

PyKOllHCh nocrynH!a B H8,ll;aT6JILCKHi OT,ll;SJI 
IO HDJUI 1974 r. 
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C 

AL='> 
AL=AL•HL 
At_?= AL 

C Slll'>'JUlI'l.- ·Fr.T'I C.\LCULfLS TH': TNITIAL FU'ICTin•i<; Xl!,.JI 
C 

C 

rALL RFGT-1 
[lJ 32 N3=1,>/ 
P'H'JT 17,(X('lJ,iY) ,IX=1,'1,NC?l 
no J2 !3=-1,1111 
Y!('fl,T3l=X('l3,lll 

12 C'J'IT IN Uc: 

c•••••••~+•••••~~•~••+•••••~-~ 2 )~~·············•¥+••·····•·~4 ... C 
f"'J 34 IZ=l,171 
[)') 1~ 13=1,''11 
(1'.) 33 113=1, 'I 
X 1 •n, T 3 l =X 1 C •1.3, I1 l • c~ C '13, I Z l 

11 CrJ'lT !NU: 
.15 C1'1TPlU'.. 

[') ?b tJOT:1,.ll/ 
n '.J ', 1 N 1 = 1 , •J 

A'lltl1,11=0 
41 C1"TH!lll 

11='-ll < T=t 
F'(: 3 
C1'Hl'llJ[ 
UO 7,' IIP.~=1, l '"J 77 :,10'3:.1,N 
1 J= 1 N~ n-11 • rht' ~•1 
Tr"ttfRA-N~1) fi,i-:-1 ,17 

7·l 'l!I T J, JI =-12! I JC!.~, Tl -1·L 
77 ('CJHINLIF 

fl) le 111=1, •J 

X 11 ( 'l 1 , I l = ( )( IN 1, l + 2 l - ? • X I 'l 1 , I + 1 I + ( I N 1 , 1 l I I I H • ·· :> I 
o Cl'ITINUF 

'1•1 2 •H=1,'l 
A 1°,: r,, 
[J1 3 '12=1 ,•1 
Nl 12= ( ,H-1 l • l+'I::' 
A 1 ~ = 4'31·.+;J~ C ii p; :', l I • x I''?, [ + 1 I 

1 C1HINIJ:: 
l'['f1,Tl=-A3°· X11 ('H, D 

2 C1MTJNIIE 
LO 2~ ,H=1, N 
ni,· 1 = F 0, 1, I l 
A•= A•1S C Arll 
TFIAF-•'<l 2~,?1,~4 

2s l)"l~X=Af 
f'<= AF 

2~ C'.)'ITl~\/c.. 
I=I+l 
I"IT-'.-11 1,.1 i·,1q 1 

16 1=1+1. . . 

TU=Tll• RM~X1/'W;\Y 
1•11,-TUI Z~,21,27 

2'! l'.1=1. 
21 lFITUMIN-r.11 ,,'J,,,u,,,;, 

22.s: 

l -,,_1 

42 TUHIN=D,1 
4g CONTINUF 

C 
c•••••~•••••••••~•~~••~••~•~~ 
C 

tr•+•+•~•~•••••*~~~••~•••~~••~•~ 

C SU3ROUTIN= BOU'-101 OFT•~MINES TH• BOUNDARY ~'JNDITlON<; 
C 

CALL B CWD1 (AL) 
KO= 0 
CALL PPOGO'IIKGl 
R=Hi i I=t 

9 00 8 N1=1,·.i 
FCN1,Il=Xli1,I+tl 
X111N1,Il=J~(N1,Il 

8 CO'HI'IUC: 
R=~+H1 
I=I+1 
IF II-Ml q, 'l, 10 

10 I=•Ht 
C 
C SU3ROUTIN~ R'JUND? ()FTF~MINES THF BDUNDl~Y ~DNOIT10N<: 
C 

CALL BOU"ID21All 
KO= C 
GALL P~OGOt-:(1<,0l 

C 
c••••••••••~••••~•+••••••••~~t 4 , ...... ~.k······~~···-·· ♦♦ •·~•+~ 
C 

ACB=0. $ B~A=D, 
00 1q li1=1,N 
A'<H=3.-2 •Ht•A'<HH!Nll 
V1CN11=14,•X11(N1,T-1l-Y111'11,T-?l+XX11N1)•2.•Mt)/A'<H 
V2 I NII= (4-, • IJ,(( Nt, I-11 -UP. !Nl, I-21 +XX I 'Ill"?, 'Hll / ~ l<H 
X11 !Ni ,Ml!J =V11'HI 
IJR!N1, MUI =\/2(''{.1) 

19 CO'ITINUE 
C 
C SURROUTIN~ TAIL CALrULAT~<; lNTrG0 ALS OF ASVHDTOT!':ALLY 
C TAILS OF f'tF S'JLllTION<: (1<" THIS f'()IJhTl')'t<: 
C 

CALL T AILIILI 
00 15 'll=t,N 
ACB=ACG+X(Nt,~+11••2/2 +X!N1,'1+11'V11'11 I 
RCA=BCA+X(N1,f+tt•V21N1l 

1'i CO'lTlNUE 
A1A:OST ! BAR=~OS 
X'1(M+11=A:'3 
XX'! ( M+ 1) =8':A 
DO 13 1=1,'I 
A'l=0, ! 3A=O 
00 14 tl1=1,N 
A'3= AB+ X ( N1, I l • X 111 'l 1, II H C Nl, I l O 2/ 2. 
Bl=BA+X(NI ,I>••JP.!•H,11 

1'1 C'J'tT I"IIJfc 
x:1 CI l= A'l 
XX'11 H =8t 

13 co,n 1111ur 
H=Hl 

23 



C 

rri 20 !=1,'l 
A Jn:A'3H!X 11 I) +XiHI+lll ..,_,,;_, 
1A7=dAfl+IXX41l)+~X~II+1l)~4/2. 

z., CO'H INUE 
AilA=ABA-0.; 
A'1 J:-A,14/'1~'1 

c•••••••~•••••••••~+••·••••~~< <; )••···············~·········~··· C 
'JO 12 I=1, 111 
'1'1 12 fJ1=1, N 
YI '11, Tl= LP I U, Tl•~ MIJ+x 11 PH, Tl l "TtJ+X l!f 1, II 

12 CO·HHIUF 
AL= ~L+ru•11 • 1.1 
f,L 1 =-AL/H~ 
""TNT !,l<, TT, f!'1,IX, TIJ, All 
TT=IT+l 
'111 3 8 '11 = 1 , ti 
"1TNT 17,!Xl'Jl, 1Xl,IX=1,",'ICZl 

-~~ C'.lHHIUF 
·J'l Jo •H=!, N 
A<~=O 
n'1 37 11=1, •111 
~'< 0 = A'<Q+X I 11, I 1 l ~• 2"H1 

31 SJ'ITTNIJF 
WP ltHl: A 1<,; 

3~- r,1NTINUE:: 
'"HNT 17,!XVP(TXl,TX=t,Nl 
fl !AX 1= Pl1hl( 
IFl'P1AX-P:PS) 1<,P,140,?t 

;:>c, CO'HTNUE 
14G f'.O'H HJUE 

AL?=AL:?+xrx••n 
AL=AL2 
'L=AU' <El ~Hl 
:3'1~X1='1MAX'I 
PJ= TUO 

3,, C1'1T !NU-: 
1/ F'JRl1AT!2X,,f:2t.1•l 

.;, 0 •,1"M Al I 3)(:, f.lTiT~= T4; 3 )( f,4n•L TA=• H,. 'l, 5X 41-< T AIJ=f 16. q, 
1::'X15H::'.lfl:;,N 1/ALU':'.l=t.1"-, 'll 

,·.Nl 

24 

SIJRqouTIIE PROG!HI( K9 l 
G 
c••••••••••••••••••••~~••••••~+•••••••••4•••••~••••••~•-~••••4•~•~•~••• 
C 
C 
C 
C 
C 

suqqouTINi PROGON FINDS ')F THE S'lLUTIO'IS n~ TH, C')lJDLtO 
SY~TEM OF 'lIFF~~F'IT!AL E'lUATIOW~ BY THF MFTHOO OF ALTEPNATING 
Dt°FCTION IMPLICIT 

c•••••••••••••••••••••~•••4••••••+•••~•••••••••••••••~+••••••••••••••• 
C 

C 

C 

C0MM0N/HX/ M,~A,BB,H1 
COMMON/Kl MA,N,NN 
G'J'1MON/UC~/ URlb,12el,Flb,1?ill,AN(o,12') 
G0'1MON/AXX/ XX(6l,AKHHl6l 
COHHON/0292/ 02136,120) 
0 l'1E NS I ON AK Ht (GI , A KH I:, l , B 1 <:~6 l , f'l1 I 3b l , A 1 I 3f, l , A 2 11 & l , A KH2 Io I , U'.: Io l 
OIHENSION ,1,6,1201 

H=Hi 
tJK= 1 
NKK=NK 
M?1='1• 1 
N1=N-1 
'lN1=tl1"N1 

DO 63 !=1,N 
cl') 63 J=t,'I 
IJ=<I-tl"N+J 
A ( IJ, 1 l = n. 

6 3 CONT INU~ 

C4••••••••••••••••+•••~•••••~•( )••···~······••+~•·············· 
C 

11 DO 1 I =1, 'I 
01 1 J=1,'1 
IJ= I I-1! "''l+J 
JI= (J-1l"'l+I 
IF I I -J l .3, 2 ,3 

4 

2 'l1 (IJ)=2,-132 IIJ,NKl"H1'·Ht-A IJI,NKl(l 
GO TO 1 

3 BIIIJl=-R~IIJ,NKl"Ht•Ht-•IJI,NKKl 
1 COIIITINUE 

100 

21 

10 1+ 

103 

10:> 

NK'<=NK+i 
00 100 !=1, N 
F(T,NKl=F(I,NK)•H1•H1 
CON TIN UC 

00 21 I=I, 'I 
fl'.l 21 J=l, N 
!J= II-ti •,HJ 
fll(IJl=Bt ( IJI 
CONTINUE 
IFIN-21 103,103,101+ 
HK=OETEDHl81,N,Nl 
GO TO 105 
CONTINUE 
R'<=B111)•3111+l-B113l'il112l 
O'.l 5 I=1,~ 
00 34 11=1,:-I 

25 
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I 

ll 3<+ J1=1,'I 
T.J1=1T1-1)•·J•J1 
I• ( .J1-ll 1°, 3•,, 1:; 

~r, ,?(JJ1)=A l(i1,!<)-F('1,'!Kl 
r;1 rn 34 

3~ A?(!J1l=11(TJ1l 
34 f'.1NTI t•u::-

107 

11'> 

1 ~ ~ 

IF ( N ·2 l 11t,1C-,tr7 
A< = 1 ~ 1 ~ P_ 11 < k .'!. , ~t , • l) 

r,1 ·rn 1r;8 
r:orH TNU• 
H'.=A?(1l•A?(+J•A?l3)•A:>(21 

';flNTI NU: 
MHI,tlKKl=A'<ll< 

CJ1 ,, J=t,'1 
I.!= < I - 1 I •\I+ .J 
IJ1=1 • IJZ=J 
DJ !:> 11=1, I 
U•l & Jt=l,'1 
IJ?=IJ?H 
T"(I-11) P,,(,,t 

~ JF(J-Jll l,l,,, 
l 111(!J1 l=11(IJ?l 

A'<='l.31 lJ?l 
I l1=TJ1+1 

" r.O·IT Itlll" 
!'"1"11-11H!,1C1,!n:> 

13? ~'<='l.:Tr~r,:11 At, '11,'H I 
101 A<TJ,'"«'<1=1-1. )•· II• JI n1t/BK 

~ 1:.:i•n HHI[ 
Y:•H\.Jt 
NI(= 'll( ♦ 1 
ff:'(U'(-M) 1t,1r,17 

C 
c•••••••••••••+••~~4+•~••••~~•< 2 )•+•+•~••·······'-•·······~······ C 

17 'ln 9~ 1=1,'I 
A'<'"' 2 < ! I= XX I TI • ., • • I-' 1 / ( 41(\.JH (TI• 111 •?. -3. I 

Q'(\.J(I)=L./(A<l!lf(i)•«1'•"•-3.I 
. A'<'H !Tl =1. t I ~K~'HII "'"'1"'? -3. H·I 

90 C'l'IT !"l!J~ 
IF ( < [,) 5 7, _, 1,, ~ ; 

,o PO~~ I=1,'1 
'l) 5 ~ J= 1, \I 
IJ=<r-1,~'l+J 
JI= (J-11•\I+ T 
!"~I-JI 1~1,~?,1~1 

<tZ :31(IJl=A3(1Jl+,K«lll+AIJl,t~l(-1)"(1.-A'<'l1(!ll 
r,1 T'l ,e 

14 1 R 1 I I J l = 'I 3 I I J l H I II , 'II< -1> • ( 1 • - AK H 1( T )) 
3 ~ C1'1 T l'IU" 

01 7 Q I =1, l 
C1 71 11=1,'l 
D'l 71 J1=·1,N 
I.Ji= II1-t I •,1+Jl 
IFCJ1-Il 73,Tt,73 

7~ A21IJ1l=li(!t,N<(-11 4 aKY1(111-F(I1,'IK-1l 
A2 I IJl l =A2 I I J1 I -lKH2 ( I1 I 

26 

C 

T 1 /, 
~, ( I l\ I ~ . ~ I r J1 ) 

- ·, '!" r'; i ' 

TC ( i:-,·.) •, : '. >, 11 . 
1~] 11.'l(t, ► ·<>="t: : :-A('\?,~.••) 

~J TO_,,-
!ft'·) f)'JfT 9 _'!i<J-=~?f•) >,~?t••)-l°~(~)~t~?(_?) 

lJ G'HTT!1 1.Jr 
Tc- C .'~-? ) 1 t ? , 11 ? , t !. 1 

111 , 1 :(Ii'.':. 1 .:·T ~ 1 ( _, ~ t. ·~ t 4 ) 
;',":I Tr l '.. , 

11? ':.0'HI'l'.J 
,'<«=01111 • ~11 1-11 n> •r.1 <n 

11-+ ~, ')~l I=-1-, M 
~·1cr,:11<1=\ 11r,.i-<>1.:.<~ 

•~ r;1"TI NU. 

c• ♦ ·•·~••·4·~~~¥•4+44+,~¥4¥¥l~ ( ~ 

C 
5 7 H=~-H1 
11l NK<= 'JK-1 

fl<') 1 3 I-=t, •; 
UK=0. 
IFIK!ll s1,.;;.,, J 

53 fl() 1-, J=1,'t 
l J = 11- 11 "J • J 
H=!J-l)"'·J+I 
IJ'< = J < • A ( I J, "I"'. I ,,. q ,~ I J I 

1i. cc··1rr-11.1c 
U'!I ! ,tlKI =JK+lt; (I,'IK) 
G'l T n 13 

5:. ~H<I,NKl=\'III,'l".I 
13 C1'HIMUE 

l(,i:2 

T"OJKK) h,,l.,lo 
11 nn lj I=l," 

4 

IJ:( I) :ll"'.(!, '-11') 

1 ', CD'JT ItlUE 
~='"'-41 
N)(;:t.Jl(,.1 

!"(NK-11 1~,1t,1'> 
t::, CO'ITI'IUF 

RFilJl':'.tl 
r </1 

27 
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