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1. Bne.u.euue 

B ·;ianuott pa6oTe npC.IJ:CTaBJICIIO onncamrn pa3HOCTHOil: CXCMhl TO'IHOCTll O(h4}· 

na paBIIOMC))HOlt CCTKC C rnaroM h , pea.rIU3JIOIIJ,Cil: MCTO)], nporOHKll )],JIH pernemrn 

CIICTC'Mbl ;myx o6bIKIIOBCIJHhlX ,n;mpcpepcHIJ,Ha.TlhllhlX ypanueuntt BTOporo nopH,n;Ka 

' _,.- < ,, ' ' 

{ 
y" + Piy' +Fiy+Pdf +F2ff = K, 
fl'+ Ail+ F'1, ff+ Ay' + F'2y = K, 

a $ X $ b, C KpaCBbJMH )'CJIOBUJJMH Ha cpyHKil,lllO y 

{ 

D1 y' + E1 y = g1 Ila JICBOM KOHIJ.e, · 

· D2y' + Eiy = g2 ua npanoM Kom1,e nnTepna.ria . 

II Ha <pJIIKil,11!0 y 

{ 
D1 ff' + E1 fl = Yi na JieBoM Ko1111,e, 

D2 ff' +. E/i} = g2 ua npaBoM KOHIJ,e IIHTepna.ria • 

' 
(1) 

(2) 

(3) 

. 3,n;ecb D; + E; > O,D; + E; > o;·P;,F';,K;,·P;,F';,K;_: .riocTaTO'IIIO rJia.IiKne 

cpyHKIUIJl OT ncpCMCIIIIOtt X u, BO'3MO)KHO, OT HCKOTO))hlX <pll3ll'ICCKHX rrapaMCT))OB,. 

TaKHe, 'ITO CJJIJ,CCTBYCT CJJ,HIICTBeuuo~ HCT))IlBila.TlhHOC pcrne11ne y:, fl*. . 
11cno.CJh3JCTCJI pa1uocTuaH arrnpoKcnMaIJ,nH nopJI,n;Ka O(h4} na p~BHoMepuott ceTKC 

J3JIOB c rnaroM h · 

IIpe,n;cTaBJicmiaJi pa6oTa JIBJIHCTCJI rrpo,n;omKcnucM pa6oT no co3,n;a11uJO KOM

rn1eKcon nporp~MM [1] ,n;m, peIIICIJllH ))a3JIH'iHhlX IICJillHCil:IlblX 3aha.:i, BO311HKaJO~IIX 

B q>Il3Il'ICCKHX MO)],CJIJIX • 

.D;annaJI nporpaMMa nporoHKH MO)KCT 6h1Th ncnoJih3OBana rrpn pcmcnun Muornx 

3a,n;a•1 B pa3IIhlX ))33)],CJiax q>II3llKH. B 'IaCTHOCTH, Olla 6bIJia ycrremuo HCIIOJih30Baua 

B paC'ICTaX ypomrnil: <Jlleprttil Il BOJIHOBhIX <pJHKii.Hft MC3OMOJICKYJI II 3a)],a'IH pacceJI

mrn: Me3oaTOMOll n ,n;nyxyponnenoM npu6Jil!)KCHllll a,n;Ha6aTH'IecKoro ·rrpe,n;cTaBJienuJI 

3a,n;a•rn .;rpex TCJI C KYJIOIIOIJCKIIM D3aHMO)],CitCTBHCM [2], B IIOJIJl))OIIHOtt rrpo6JICMC [3], 
B o6paTHOl1 3a)],a'IC paCCCHIIHJI D paMKaX ·6aprMaHODCKOro IIOTCIIIJ,llaJia (4], ll rrpo: 

6JicMe anTHUpOTOIIIIOI'O rcmrn: (5], B rrpo6JieMe ycTott•mBOCTH JIOKa.rJH3ODaIUihIX pc-

lIICIIHtt llCJIHHettnoro ypaBHCHIIH Illpe,n;uurcpa [6] n ,n;p.,:'i . ;;, • " 

lfaBCCTHO [8] (cTp. 188-191}, 'ITO ycTOil:'IHBOCTh H CXO)],HMOCTh pa3HOCTHOro•pc-, 

IIICHHJI l!CJIHHCttHott rpaHH'IHOil: 3a,n;aqu ,TCCHO CBJI3aHhl co CBOil:CTBaMH arrnpOKCl!Ma~· 

11,nu coorncTCTBYJO~ctt ·Jim1eapu3ona1~n~ft 3~)],a'lu. B paMKax HhIOTOHOBCKHX uTepa-

11,utt MhI cTponM IIO'ITH rrpe,n;eJihHO KOMIJaKTHYJO TO'IHOCTH O(h4
} anrrpoKCHMa11,mo 

JIIUICtiHOft 3a)],a'IH (1)-(3), ·•ITO IlO3BOJIJICT O)KH)],aTh ycTOil:'IHDOCTh TaKOft CXCMhl. 

TorJJ,a IIpH JCJIOBHJJX )],OCTaTO'IHOit rJia)],KOCTil (ycJIOBHJI JIHIIlIIHIJ,a) KO<lq><pliIJ,HCII

TOll JIH!leapH30Banuott 3a)],a'IH COOTBCTCTDYJO~aH KOIIC'IHO - pa3HOCTJiaH CXCMa )],JIH 

06ie1tunemn.nt RHCTl!TyT 
1- ., 

srgepm1x nccnep;onamm 
Bl1BJI110TEKA 



ttemrneftttott rpamPmott 3a.n:aqn nMeeT n OKpecT11ocTII To•moro H3o.rmponamwro pP

rnemrn .n:mpcpepeHIJ,Ha.JlbHOtt 3a,ll,aqn C,ll,l!IICTBCl!l!OC J>CIIICJIII(' IlJ>ll Jl,OCTaTO'IIIO '.\likll,JX 

h, KOTopoe CXO,ll,HTC.ll K -3TOMy, pememno. JJ:.rrn IIOCTJ>OCIIH.ll IlO'ITll 'npP)1,e:11,110 KO'.\1-

uaKTJIOft pa3I!OCTHott cXeMbl IICIIOJIJ,3YCTC.ll 0606n1,c1111P MCTO,IJ,a Hp,!<'pona., 

2. IloBLimeHHe TO'IHOCTH Bhl'IHCJIHTeJihHhIX cxeM 

Ilpe,ll,CTannM 113 CHCTCMbl (1) y" H ff': 

{
·y" = W = [\..' _·.Piy' .__, F,y '__ ril- F2f1, 

fJ' =w=K-Piff-F,fJ-Ay' -:-AY- (5) 

EcJin B3.lITh pa3HOCTHhIC cxeMhI To•mocTn O(h2
) [7] ,n;.rrn 11Top1,1x npo1nno;1,11h1x 

y;• n ff: no nHyTpe1111nx Y3Jiax ( i = 3, ... , N - 2) ceTKH Af,. 

{ 
" - . - ..!...( .· - 2 . . . ) - !':. (4) (1:) Y, -W, - h' Y,-1 y, + Yi+1 12Y· ', '.· 

___., - 1 (- 2~ - ) h
2 ~(4)(C) Y; = W; =,;, Yi-I - y, + Yi+I - 12Y " 

(G) 

H 11O,l.l,CTaBHTb .n IIHX BMCCTO y(4
) H j/4l Clll,C pa3 TaKll<' )Ke pa:31IOCTIJhl(' CXCMhl )1,.1}1 

W; II w;' ,-'J . . ,,, , , ,_ . ,- : . • - • 

{ 

· (4) ',,· ', ( ,, '. .). h2 (4) 
Y. = W- = - .W· 1 - 2W· + .. W·+1 - -W (t:·) 

. 1 • . 1 h2 ~-;, . I . 1 " . 12 ' : ~· .' 
:-:{4) __ ., _ ..!...(- ')- ~. ) h2 .-(4) (C) Yi - w, - h' w,_ 1 - -W; +w,-i: 1 - 12w .,, , 

(7) 

TO 11OJiy•mM cxcMhI rropR,n;Ka O ( h4
) . 

• L 

. ·{ £ = ,!,(Yi-1 :;- 2yi +, Yi+1)-, &(wi-1 -:- 2wi ;t- w,+1) + ,:•4 L<_,(il (~i), 
....,,,_...!...~-.· - -. --. _ _!._':_._'."·_ ---;_·'' :....._" .!:!.._~(,t) -
Yi - h' (Y,-1 . 2y, + Y,+1) 12 (w,-1 ,. 2w,_+w,+,) + 144 w (~.). 

' (8) 

,lJ;JIJI Kpatt11nx Y3JIOB ceTKH Mh c noMepaMn i = 2 n i = N - l n cpopMy.r1ax (G) 
6y,n;eM HCIIOJib3OBaTb HCCI!MMCTplPIHhIC CXCMbl !f:J111 y<4

) [7]: 

• 
2 

(4) " 2w2 - 5w3 + 4w4 - w, . llh2 
, l . 

z = , Y2 = w = . . + --·w 1 (t: ) 
',· , !<. 2 ' fi2 , , . .~2 . ~2 ' 

(9) 

i = N _ l y<1J ·1 = w" = -wN-4 + 4wN-3 - Gw/11_ 2 +2wN_· 1 llh
2 

(4 l. , . 
' N-;-1 , N-1 .fi2 , + 12w (~JV-1), 

•,. (10) 

,lJ;JIJI y~4
l n fl~~ 1 - anaJiornquo. 

TaKHM o6pa3oM, CXCMbl 'ICTBCpToro nop.ll,l.l,Ka TO'IHOCTH Jl,JUI C'll'Tcl BTOphIX rrpo

ll3BO,l.l,HhIX ,ll,JIR i = 2 II i = N - l 6y,n:yT HMCTh Illl/1, 

" y, - 2y2 + ]/3 
Y2 = 1i2 

" YN-2 - 2YN-I + YN 
YN-1 = h2 

2w;-Gw,+4w1-Ws llh4 
(4)(1:) -'--------w ~2, 

12. . 144 
(11} 

-WN-4 + ..J.wN-3 - 5wN-2 + 2w/l/-1 
12 

i \, 
._f :, 

2 
.:.J ', 

llh4w<1J((N-1 ). 

- 144 ,, (12) 

V 

., 
I 

\ 

J.rn jf II jj'~ _, - a11a:1orn•1110. 
,], (}I allll)lOK!"lnlallllll IWpllblX 11po1nno;u11,1x ,I/;; fj; 6y;J,P!\I ll("IIO.ilh'.301111Th CXC''.\(b) 

1111.li\ [7] 
I' = !/,+ 1 - !/,- I - !,l I (:l) (1) (13) 
./, 2h G .I I ' 

a ;1. rn ;mnqwnwro 11p<';wra11.'H'IIIIJI _i{'l fiy;t<'.\I 11c110.'11,3011an, TaK;Ke Tpll m1;rn n1,1-

•11w:111n•.11,111,1x c·xp:1-1: 

;{,I}( 1111_\"TpPIIIIIIX j"l, IOii i = 3 ..... _y - 2' 

Pl . 
.'Ji. == W; 

.....,•i+I - J.-
0

1-l 

?,I, 
1,2 .,,_,(3) (q;). 

- G (14) 

;pn i = 2 '1 ' -3.,:, + -L.':i - ..,'1 .+ I . ,(J) (11 ) ' 
('l) - • - ---,:-:----- -... 1 • !h - ""2 - ?,1, 3 (15) 

,'[. rn i = S - 1 

(:1) 
Ys-1 = .,,_•s-1 

. . 1i1 
uJ,-.:-·, - ..J..,,.•s-, + 3_,,,,._, + -..,-<'l (11.,·-' ). 

?,I, 3 
(lG) 

<!Jop.\1y.:11,1 ;vrn a111q><>KCJ1.\1aiu111 T/ 110:1y•iamn·n a11a.1or11'I11bI!\I 11_\'T<'!\I. IIoc:H· mu

cTa110111<11 llhlJ>aiKl'llllii {l..J.)-(16) II fX(':1-1,V (13) ,\(l,J 110.'l,\"lat'.\( llhl'IIIC.'(IITP.'lhllh((' CXt'!\lhl 

,'{,"(}( l"'ll'Ta IIC'JlllhlX 11po11·mo)J,llhlX (' TO'IIIOC"ThlO 0('1 4 
). ! 

.Panlll lllPM 1!JopMy.cihl ( 1..J.) 

!Ii == 2h U..'t+l -W;_, =;;; \i+1 - 1.i+1.'Ji+1 - 2.r+1lh+1 - 1.1+1.lh+i· 
{ 

(") I ( ) I (F F F ~ . p' ' 

-I',,;+1fJ:+, --K~i +F,.;_,JJ;_, +F,.,-,fL, +P1.i-1!L, +I'v_,[/_,). 
(17) 

Tfro61,1 If(' ;w6an.:rnTh ('(({(' 110 ;l,Il(' TO'IKII i - 2 II i + 2 ;l,.'J}( ,I/ II fj, 6y;lP.\I IH'IIO.'Jl,!O-

nan, II cjJOpMy.1mx. (17) ll!'l"IIM!\H'TJ>ll'lllhl(' ("X!'Ml,I ;vrn alll(J>OK('ll;\lilll,1111.1/_ I.[/_ I II Y;+ I' 

il+1 [7]: 

(18) 
{ 

.' - I ( 3• + 1, , ) ..... ,_, - ;-;; - -,-1 '"t-i - -i+1 • 

, <+, = ~~(:,_, - ..J..:; +J.::,+,l• 
II0.J1\•111M c,1P;1y10111ne <l>oJJl\lY,111,1 ;1:DI Bhl'Im-.•1!'111111 ,pl II iiPl: . ..,_ . .,, .,, 

{ 

(:l) I ( l + + - ~ + -b - - ~ f ) !I,_ = 2. h Y..;.l/,-1 + -!_;,I/; G.!li+ I Y..,!li- I . ':;!,IJ; + f.;!/i+ I + '-:::'.· • 
-j.1) I (~ ~ l ~ - - cc l "' f ) !I; = u !1.,!J;_ I + .!,!/; + L!li+ I +<.!;!Ii-I + .!;!/;+<:.;!/;+I + ~ . 

(19) 

3 



r,,le 

!l; = F1.,-1 - f,;(P1,i+I +3P1,,-1)- l!_; = F'1.;-1 - -f;;(Pi,,+1 +3I'i.,-J ), 
Q; = f(Pi,i+I + I'1,i-J ), ~. = t(I'i,,+I + P,,,-1 ), 
£; = -F1,i+ I - :};;-(3P1,;+1 + Pt.i-1 ), s = -Fi.,+ I - :};;-(3P,_,+I + P..,-1 ), 
il., = F,,i-1 - :};;-(Pi,i+I + 3P,.,_, ). .iL = i,.,_, ~- -f;;(A.i+I + 31>,_,_, ), (20) 

ii= f(P,.,/, +P,.,-,), i, = f(I'i,i+I +P,.,_,). 
t = F2,+1 - :};;-(3P,_;+1 + P,,i-1 ). I,= I-\.,+t - -f;;(3r'i,,+I + t,.,-1 ). 
L = [{,+ 1 - K;_ 1 • L, = 1--;:,+ , - R,_ , . 

A11a:10rn•wo pac1111JI1('!\I cjiop!\1y.'1h1 ( 13) 11 ( lG) 11 110.1y•11rn ;u1nqw111or 11pP;1na

»:1c1111e }l,UI yf) II .½.") 

{ 
:::: = ~(::I + ~:2 + ~~3 + ~:· + '~:" + :,iJ1 + :,iJi + ~Y1 + :v, +:·.us+~)- (21) 
!h = :;;:(r.lJ1 + S.IJ2 + ll.lJ3 + vy4 + wy, + l".1/1 + Sfh + 11.lJ:i + FY• + "'.lh + t), 

f)lC K03cpcpm111c11ThI onpe;1c.1mo;rc11 c:1e;1ymn1nM cnoco60!\1: 

3?, ~ "I' r = -;;;: 1,2, r = -;,; 1,2, 

S = 3F1,2 + f P,,3, ii= 3F1.2 + fI'.,1, 
u = -4F,,,. + -f;;(3P1,2 - P,,, ), ii= -4.Fl,3 + f,;.(3P,,2 - A,1 ), 
I}= Fl,4 - fI't,3, V = Fl,4 - f;I',,3, 

I I' ~ Ir, 
UJ = 2h 1,4, UJ == 2hl 1,4, 
~ :{ ~ ~,J ~ 
r = -:;;:P2,2, r = -v:P2,2, 
.'ii= 3F2,2 + f P2,3, s = 3.F2,2 + tA,3, 

(22) 

ii_= -4F2,3 + :};;-(3P2,2 - P2 ,,i), u = -4F2,3 + -f;;(3Pu - A,,t ), 
:_ F 2p "' F~ ip-v =: 2,4 - h 2,3, V = • 2,4 - h 2,3, 

-·· Ip e< 1 ·p~ 
1JJ = 2h 2:4, UJ = 2h 2,1, 

t = -3/(2 + 4/(3 :_ K., l= .:_3l(, + 4A\ - K4, 
{Cl) c-{1) 

H)lJIR.lfN-1 11 YN-1 

l 
(3) - l (R s '· TT, T/" lV 

!IN-I - U !/_N:;• + Y.!.V_:;3 +. U,l~";':;2 +' l!Jv:;' + '!!.;~+ 
' +RYN-1 + SyN-3 +D!IN-2 + V°!JN-1 + H,YN, +T), 
~('l) I (R~ ~ s~ ~ u~ ~ ij~ n,-YN-1 = 2h !/N-4 + YN-3 + Y.v-2 +' YN-1 + •• YN+ 

+RYN-1 + SYN-3 + [TyN_; + t·YN-1 + WyN + T), 

,· (23) 

f)l(' KO'icf><!rn1(HCIIThl onpCJlCJUIIOTCR CJIC,'zy!OIII.HM crroco6oM: 

4 

~~ 

p 

R = :},;-P1.S-3• R~ Ip~, = 2h 1,N-3, 

s = -Fi,.~·-3 - f P,,N-2, 
u = -1F,.,v-, + -f;;(3P1,N-1 - Pi,N-3), 
V =. -3F1.,V-t - f P1.N-2, 
iv= -¾P,.N-1, 

s = -F,,N-3 - tA.N-2, 
[J = 4}'i,N-2 + -f;;(3A,N-l - A,N-3), 

V = -3.F1,N-l - }A,N-2, 
w = -:-f;;A,N-1, 

R = :};;-P2,N-3• R = f,;A,N-3, (24) 

s = -F2,N-3 - t P,,N-2, 

(j = 4F2,N-2 + -f;;(3P2,N-I - P2,N-3), 

r· = -3F2.N-, + tri.N-2, 

il' = -f;;I'i,N-1, 
T = KN-:J - 4KN-2 + 3/{N-1, 

s = -F2,N-3 - tA.N-2, 
[J = 4F2,N-2 + f,;(3A,N-1 -A,N-3), 

V = -3.F2,N-1 + tA,N-2, 

iv= -f;;A,N-1, 

T = J(N-3 - 4KN-2 + 3/(N-1 • 

3. ,[l;ucKpeTHOe rrpe)J.cTanne1me 3a,ri;aqu (1)-(3) 

Iloc.1e 110,LICTaHOBKll_ Il CIICTC'MY (1) ,l],HCKpCTHb!X rrpe,n,cTailJICHUfi (8) ,ll,Jl.ll v:· 11 

f/;' u (13),(14) ,II,,TUI y;;f/; Mb! l!OJIY'IHM ,ll,UCKpCTHYIO annpoKCIIMa!lHIO CHCTCMbl (1) c 

TO'lJIOCTh!O O(h4
) 

l 
i = 3, ... , N - 2: 

~'.'!:-' + ~-:· + ::•+l +!•Yi-I+ ~-Yi+ :•Yi+I: ~' 
a,y,_ 1 + b,y, + c,y,+ 1 + a,y,_, + b,y, + c,y,+1 - J,, 

r,ri,e K03cpcpH!lHCIITbl a,, ... , J. onpe,n,eJIJIIOTCR CJIC,llYlOillHM crroco6oM: 

h 2 h ( ) h
3 

( "" ) a, = 1 + 12 F1,i-, - 24 - Pi,,+, + lOP,,; + 3P,,;-1 - 12 P1,;!l.; + I'z,&; , 
b; = -2 + 5

~
2 

F1,i - HP1,i+l - P,,i-1) .- *(P1)!; + gJ;), 
h2 h ( n ) h

3 
( "' ) c, = 1 + 12F1,,+1 - 24 -3r1,i+1 -10P1,i + P1,;-1 - 12 Pi,,Q. + I'z,,£, , 

a,= *Fi.,-• - t(-I'i,,+1 + 10P2,, + 3P2,.~,) - *(P,,,G,.+ P2,dL), 
b, = 5

~
2 

F2,i - HI'i,,+I - P,,,-d - *(P1,i~ + P2,l), 
c, = *F2,,+1 - t(-3P2,,+1 - lOP2,, +P,,;_.)- *(P1,;fi +P2,;G), 

l= *(K+1 + lOK, +K,-1) -.*(P1,iL + P2,,l), 
- 1 ,., F- " ( p- 10P~ 3P- ) h' (P - I'- - ) a; = + 12 1,;-1 - 24 - 1,1+1 + 1,i + 1,;-1 - 12 1,,!l.i + 2,,Q. , 
b; = -2 + 5

~
2 F,,i - HA,i+l -A,,-1) -*(A,i~ + A.;~;), 

C; = 1 + *.Fl,i+l - t(-3A,i+l - 10A,. + A,;-1) - *(A,;i; + A .• t), 
~ 2 ~ - - ,..., ha - ...., ~ a;= ii'F2,i-1 -t(-I'i,1+1 +lOP2,; +3P2,;-1)- 12(Pi,;fi. +I'z,,q,), 
-:::: 2~ ,.,.,, ,,.., S,....-:::: ~ 
b, = 5

~ F2,i - HPi,i+I - I'z,i-1) - ii(P,,;Q; + P2,;lli), 
~ 2 - - ....., ~ ha - ,.., ~ c; = ii'F2,,+1 - t(-3P2,;+1 - IOI',;; +I'i,,-1)- 12(P,,;9; +P2,;Q.), 

1 I J. = *(K+1 + lOK; + I<.-1) - *(A,iL + I',,;L), 

5 
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(26) 



a Bblpa)Kelllrn ,l].Jl.ll !!;, ... , ]. onpe,llCJU!lOTC.H q>opMJ.'IaMII (20). 
,Ll;JI.H i =· 2 ,lllICKpeTH~ npc,llCTaBJieHne CHCTCl\11,r (1) C TO'IIIOC:Th!O O(h'') C IIC-

IIOJib30BaIIJieM <}>opMyJI (11),(13),(15) 6y,lleT co,ll,ep)KaTh IIRTh TO'H'K II mwrh 1111;1: 

{ 
~2:1 + ~2:2 + ~2:3 +fl_::•+ ~2:5 + ~2Y1 + ~2fl, + :2Y, + !2ff. + :2iis = ~,, (27) 
a2Y1 + b2Y2 + C2Y3 + d2Y• + e2y5 + a2Y1 + b2Y2 + C2Y, + d2Y• + C2Ys = fl,. 

r,lle K03q>q>IIllIIeHThI a2 , ••• , k 2 orrpe;~eJIRIOTCR CJJC,llJIOIIlllM c11oco60~1: 

7h h3 
( n p "") a2 = 1- 12P1,2 - 12 r1,2r + 2,2r 

b 7h
2 

Sh h
1 

( "') 2 = -2 + 6F1,2 + 24Pl,3 - 12 P1,28 + P2,2S, 
5h 2 

h ( h
3 p "') C2 = 1 - 72F1,3 - 24 -13P,,2 + P,,. + P,,5) - l'l(Pi,211 + 2,2 II • 

d h
2 F 5h h

3 
( "') 

2 = 3 1,4 - 24 I'1,3 - 12 P,,zV + P2,2 v , 
h

2 
h ( ) h

3 
( "'-) e2 = -12F1,s - 24 -4P,,. + 3Pl,5 - 12 P,,zW + P2,2W ' 

- 7h p h
3 

( n - p ~) a2 = - 12 2,2 - 12 r1,2!' + 2,2r 
-b 1h'p, shp h'(P - p ~) 2 = 6 2,2 + 24 2,:1 - 12 1,2 s + 2,2 8 , 

c2 = - 5
:: F2,3 - ~(-13P2,2 + P2,1 + P2,s) - *(P1,2fi + P2,2 u), 

d- h
2 F Sh p h

3 
( - p ~) 2 = 3 2,4 - 24 2,3 - 12 P1,2 V + 2,2 V , 

- h
2 F, h ( p, ) h

3 
( - p ~) e2, = - 12 2,s - 24 -4P2,1 + 3 2,5 - 12 P1,2 w + 2,2 w , 

k 2 == *(14/(i - 51(3 + 4/(4 - Ks) - *(Pi,2t + P2,2t) 
~ 7h ~ h3 ( ~ ~ ~ -) ' (28) a2 = 1-:- 12P1,2 - 12 P1.2r + P2,2r 
~b 2 1h2 F~ 5h n h' (P.~ ~ p~ -) 2 = - + 6 1,2 + 24 r,,3 - 12 1,28+ 2,28, 
~ 1 ' 5h2 F~ h ( 13 D P,~ p~ ) h' (P~ ~ p~ -) 
C2 = - 12 1,3 - 24 - 1 1,2 + 1,4 + 1,5 - 12 1,2U + 2,2U , 
~ 2~ ~ 3 ~ ~ · 
d, = ";--F1,4 - ~Pl,3 - h-(P,,2ii + P2,2'ij), 

2~ ~ ~ 3 ~ ~ 
t2 = -h-F1,s - i4"(-4P,.• +3-f1,s)- h-(P1,2w+P2,2u1), 

a2 = -frA.2 - *(A,2¥+A,2r) 
"-/' 7h 2 p,~ 5hp~ h'(i5 c:. p~ ) J2 = 6 2,2 + 24 2,3 - 12 r,,2s + 2,28, 

c\ = -\\' ff2,3 - ~(-13.i\2 +A .• + A,5) - *(A.,u + i\.211), 
J2 = ~F24 - g_p,23 - f!:._(B12v+A2v), 

3 • 24 • 12 ' ' 
-c:::: h2 ~ h ~ ~ h3 ~ -::: ~ 
e2 = -12F2,5 - 24(-4P2,4 + 3P2,s) - 12(P1,2W + P,,,w), 
--;:--- 2 - _... ____. ___,. 3 ~ ~ ~ 
1(2 = h-(141(2 - 5Ka + 41(4 - Ks) - h-(P1,2t + I'z,2t), 

a BhlpmKeHJI.H ,llJlR r, ... , t onpe,lleJIRIOTCR <}>opMyJJaMH (22). 
,1]:JJR i = N - 1 ,llHCKpCTHOC npe,llCTaBJICIIHC CHCTCMhl (1) 6y)V'T HMe'J'I, 1111)1 

taN-_! Y.v ± bN-,: YN-• ~ cN~ YN-2 -t d.v-,: YN-:i ~ "N-.: fJN -• = f.v-,, 
(LN-IYN + b.v-iYN-1 + C.v-,YN-2 + d.v-1YN-:J + CN-1 Y.v-1+ ! 
aN-1YN + bN-1YN-1 + cN-•YN-2 + dN-1Y.v-,3 + <'.v-1 Y.v-1+ 

+a.v-1YN + tN-1YN-I + c.v-1Y.v-2 + JN-•YN-3 + ".v-,YN-• = f.v-1 

C K03q>(pHJlllCJITaMl1 
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(29) 

'~ 

iii 

a.v-1 = 1 + frP,,N~t - ¾-(P1,N-1 lV + I'i . .v-1 W), 
b - -? ~F , - g_p - ~(P V p V) 
,V-t - - + 6 l,N-t '2<1 1,N-2 12 l,N-1 + 2,N-1 , 

C.v_, = 1- 5
1\' F,,N-l - f;.(-P1,N-• - 4Pi,N-3 + 14P1,N~1) - *(P1,N-1 U + P2,.v-iC1), 

hl h. h3 ( -,, 
d.v-1 = ,Fi,N-3 - 24(4P1,N-4 -5P,,.v-2l-.; P,,N-1S+P2,N-1S), 

eN-1 = -* F,,N-• + ipt.N-• - *(P;,.v_, R + Pi,N-1 R), 
a,y_, = B-P2 .. v-, - *(Pi.N-• w + P,.N-, wt 
b - 1h' F Sh P . h' (P r· P vi 
N-1 - 6 2,N-l - ~ 2,N-2 - }2 l,.'V-1 + 2,N-1 , 

CN-I = -\\' F,,N-z - f;,(-P2,N-• - 4P2,N-3 + 14P2,.v-,)·- *(P,,,v-,U + P2,.v-1U), 
- h1 h h3 ' - ~ 
dN-1 = ,Fz,N-3 - 24 (4A,N-1 - 5P2,.v-2} - 12(P1,.v-1S + Pi:.v-,S), 
e.v-1 = -* F2.i-.:-• + iP2,N-• - ¾-(P1,N-1 R + P2 . .v-1 R), _ 
f.v-1 = f(-KN-4 + 4/(N-3 - 5K.v-2 + 14KN-t} + *(Pi,N-1T + P2,.v-1T), (30) 
~ _ ih ~ h3 ~ -- ~ -
a.v-1 -1 + 12P1,N-1 - 12 (P, . .v-1 W + P,:N-1 W), 
~ 2 ~'. ~ 3 ~ ~ ~ -
b.v-1 = -2 + 1! F,.N-1 - tP,,N-2 - h-(P1,N-l V + P2,N-l V), 
C.v-1 = 1 - \\' F,,.v-2 - f;(-A,N-4 - 4Pt,N-3 + 14.Pi,N- I) - *(A.N-1 tJ + A.N-1 Cr), 
~ h2 ~ h - h3 ~ ~ ~ 'I : -

d.v_, = 3 F1,N-3 - 24 (4P,,.v-4 - 5P1,,v-2} - 12 (P1,.v-1 S + P2,N-1 S), 
~ h2 ~ h ~ . h3 ~ ~ ....,. -
eN-• = - 12 F1,N-• + 8P,,.v-• - 12(P1..v-1R+ A,N-,R), 

iiN-1 = B-A . .v-1 - *(A.N-1 w + A . .v-1 W), 
b _rh'F,~ shp~ h'(P. V p, i·) 
N-l - 6 2.N-1 - 24 2,,V-2 - 12 1,N-l + 2,N-1 I ' 

cN_, = - 5
~' t2.N-,-:- ~(-A.N-• - 4A . .v-J + 14A . .v-1 i - ¾-(A.N-,u + A.N-,u), 

--=- h1 ~ . ',h '. ~ ~ h3 ~ , -:::: . ~ ' 
dN-1 = ,Fz,N-3 - 24(4P2,.v-1 - 5I'i,N-2} - 12(P1,N-1S + P1,N-1S), 
-:::: h2 ~ . h ~ h3 ~ · -:::: ~ . 

1 

eN-1 = -.;F2,N-• +sA,N-4 - l'l(P1,N-I R + P2,N-1R), 
f.,.._, = f(-KN-4 + 4KN-3 - 5KN-2 + 14KN-t) + ¾-(A,N-1'.I' + A,N-1T). 

4. AnnpOKCHMaIJ,HH rpa11HqJiblX ycJIOBHH 

l1p11 a1111p0Kn1Mal~IIII .,l('llhlX rpallll'IIIJ,IX yc.no1111tl 

{ I_Z,~: +~I~= ~I• 
D,y +E,y=_q, 

(31) 

)~,lj,)J Bhl'Hl('..IJ('f]ll}J y' (ff - a11a.lJOJ'll'IIIO) ll('IJ0,1lh'.l,Y('~I 1111'J'l!TO'H"Ill_\'l0 <'X<'MY 'J('Tll('!)T0-

1'0 IIOJ>Jl)\IHl T0 11Jl0l"l'II [1] 

' 1 . ,, 1 
c) 

Y, = -
111 

(-25y, + •-18.th - 3Gy, + Hiy1 - 3y,.) + ,._-1/' (~i). 
_/ v 

(32} 

Tm~11a )l,'IH i = 1 11~1crM 

{ 
~' •:' + ~I _1~2 + /~1,/~; + !~J!~t + '>:" .= ~:I• 

a1,1J1 + b,,th + ,·,y, + d,y, + ,·,y,, =fl,, 
(33) 
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n1c Ko-1cpcJ>mim'HThl a 1 , ••• , k I onpP,'LC'.'IJJIOTCR c:1P, 1no1111n1 c11ocofio\1: 

a1 = -25D1 + l2hE,. 
b, =48D,, 
r:, = -3GD,, 
d, = l6D1 , 

e, =-3D,, 

ii:, = 12hg,. 

a, = -2:iD, + 121,f,. 
L, =--l8D1, 

1, = -3GI\, 
111 = 161\. 
i\ = -3i5,. 

k1 = 121,_if,. 

,il.lJI a1111poKC'IDtalUIII npaBblX rpallll'lllh!X yr:101111!1 

{ /}_,~: + f:_2,~ = ~,-
D2!! + E,y = fh 

(3--1) 

(3,j) 

6yJl('\I l!CIIO,lb'30B,1Th IIC'CIHIM('Tf)ll'-JJIYIO IUITIITO'IP'-IIIY!O CX('\IY 'l!'Tllt'JlTOro uopn;urn 

TO'IIIOCTH ;1:rn !!'.,i II Y,v [7]: ' ' 

' 1 ( ~ h.
1 

(5) Y.v = 
12

,, 3,l/x-1 - 16.IJN-3 + 36.11.v-2 - --18!!.v-, + 20y,) + 5 !J ((,v }. (36) 

r;1e 

Tor;-1,a ;1,c1R i =, JV 110:1rrnc:-.1 

{ 
:N ~N + ~NY__N-1 + ~N1!_N-2 + (~v1:_N-:..+:N ~N-•I = 4-._, 
a,vyN +bNYN-1 +cN/IN~z +rlN.IJ.v-·,·+<:N!JN-• = l\N, 

a.v = 25D2 +12hE,, 
bN = -48D2, 
CN = 36D,, 
dN = -l6D2, 
e,v = 3D2 , 

kN = 12hg2 , 

5. BhlBO)J, cpopMyJI )J,JIH nporoHKH 

U:,; = 25D, + 12hE,, 
7,_'V = -481\, 

C,v = 36D2, 
rfv = -16D,, 
_ P,v = 3D,. 

.kN = 12hg,. 

(37) 

(38) 

; Rama ncm, - peurnTb cttcTcMy (1)-:--(3) MCTO/IOM 11poro11Ktt. By;1eM BbIBO)ll!Tb 

KO'l(j>(j>HJlH()JJThl nporOHKH B CJle)JYIOIIICM BH)le: 

{~•:~•:•+I + ~j]J;+1 -f'~;, 
y, -A,Y,+1 + A;Y,+1 + B,, 

(39) 

T.c. na,i:o 111,1pa3HTh ·ma•1e11HJ1 y,, fj, ,'1Ppe3 3Ha'Je!IHR Y.+ 1, ff,+,. 
Jib am1poKCHMa11nfi uamefi CIICTeMbl )l.'UI i = i' 2, 3, 4, 061>e,I1,HIIJ!Jl COOTBC'TCTBy

lOl!llfC ypaBJJCIIIIR (33),(27),(25), Mbl llOJIY'!aCM 8 ypa1111eu11lt: 

l 
i = 1: 

~1:1 + ~1:2 + ~I ~1 + 1:4 + :1~5 = ~l l; 

a1Y1 + b,Y2 + Ci;lh + rl1Y• + e1.1J5 =A,, 

(40) 

8 

(\ 
V 

( 

,\ 
/ '~ 

\/ 
! 
\ 

:~,-~ ~2!/2 + :2.l/3 + ~2:1J4 + :2.l/5 + ~2!1 + ~2!2 + =2!3 + ~2!4 + :2!5 = if_2, 1 
i - ? . ' ' 

a.2Y1 + b2Y2 + C2.IJ3 + d2y4 + C2.IJ5 + a2.1J1 + b2Y2 + Cz.lJ3 + d2Y• + C2Y5 = I(2, 

f ;:2\ t3Y3 + ~3.IJ4 + ~3~2 + ~3~3 + ~a~4 = /_J, l tl3.IJ2 + baYa + c3y4 + aa.l/2 + b3y3 + C3y4 = f3, 

1 
i = 4: 
a4y3 + b4y4 + C4y5 + a.f]a·+ b.f}. + C4fis.= !4, 

a4y3 +b.!i. + C4.1Js +a.fJ3 + E.fJ. + c.fJ5 = f.. 
Ih ypan11e1111lt ( 40) noJIY'IHM 1/1 11 f11 

{ 
y1 = a~ 1 (k1 - b,y, - C1Ya - d1Y• - C1Ys), 

Y1 = a~ 1 (k1 - b1f12 - C1Ya - d1f14 - e1fi5) 

11 no;IcrnnnM B ( 41). IloJ1y•mM y~ H fj, 

l')J,C 

l 
:l/2 = 8~ 1 (Q2 - S3y3 - s.y. - 85,l/5 - b2f12 - C2Ya - d2f14 - e2f15+ 
+Q, - a,1 (b1f12 + c1fia + d1fl• + e1fis)),. · 
Y2 ~= s~~ (Q, - 83fj3 _: 84f}4 - 85fj5 - b2Y2 - C2Ya - diy. - e,y5 + 
+Q2 - a,1 (b1Y2 + C1Ya + d1Y• + C1Y5)), • 

82 = b, - a21b1, 82:::::: b2 .:.:_ ii21b1, 82 = b2 - <l21b1, §, db, - a21b1, 
83: = c, - a:,1 C1'' 83 = C2 - i'i21 C1' 83 = C2 ;_ <l21 C1' §3' =·c~ - a21'C1'; 
S4 = d2 - a,1d1; 84 = ~ - ii21di, 84 = d2 - a21d1, l. ::i:·J2 - a21d1, 
S5,;, e, - a21C1, 85 = e, - ii21e1, 85 = C2 - a21e1,' §5 = e, - a,1e1, 

Q2 = k, - a21k,, Q2 = k2 - ii21Ki, Q2 = -a21k1, CJ2 = -a21k1, 
-I Z ~ ~-1 ;:o - ~-1 "" "" -1 a21 = a2a1 ' a21 = a2a1 ' a21 = a2a1 ' a21 = a2a1 . 

Ilo,'1,CTitBllM ( 45) B ( 42), llOJlY:HM 

{ 
'f!: = Qa -!a~a '- !•~• - !5~5 - ZaYa - z.fj. '- z/ils, 
.l/2 = Q3·~ Z3y3 - Z4y4 - Z5.IJ5 - Z3.IJ3 - Z4y4 - Z5.1Js, 

r)le 

Z3 = z- 1 (b3 - rsa), Z3 = z- 1 (b; - re,), Z3 = z-l (ba - T8a), 23 = z-l (ba - rt), 
Z4 = z- 1 (ca - rs4), Z4 = z- 1 (ca - rd2), Z4 ~ z-1 (ca - rs4), 24 = :z-i (ca-'- rd2), 

(41) 

(42) 

(43) 

(44) 

(45) 

(46) 

(47) 

Z5 = -z- 1 rss, Z5 = -z-• re2, 'Z5 = -z-! TS5' 2s '=:= -z-• Te2,, ' ' 
Qa=z- 1(!3-rQ2), Qa=:z-1(h-rQ2), ' ' ',,,,,, (48) 

Z = ll3 - rb2, Z = G,3 - rb2, · 
' ' -I ~ ~ ~-1 r = a3 s2 , r = a3 s2 • 
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Terrepb IIO)lCTaBHM (47) B (43), IIOJIY'llll\l Bbipa)KClllrn B BH)l(' 

r,ne 

r)le 

/. 

{
%~+¾¼+%¼+~~+~~+~~=~. 
W3fj3 + W4fj4+ WsYs + W3y3 + W4y4 + WsYs = c)4, 

,' 

- r· . , . -
W3 = -a3Z3 + b3 - ii3Z3, Wa = -a3Z3-+: b3 - ii3Z3, 

wa = -aaza + ba - 1tZ:1, wa = -aaza + b3 - a3z3, 
W4 = -a3Z4 + C3 - iia::1, iD1 = -a3Z4 + C3 - ii3Z1, 
W4 = -a3Z4 '+- c3 -a3z4; - w~ = -a3::4 + ca - aaz1, 
w5 = -a3 z5 - ii3'>z5 , 1U5 = -a3 Z5 - ll3Zs, 
W5 = -l!3Z5 - a3Z:s, U/5 = -a3Z5 - G3Z5, 
Q4 = 13 - a/;J3 - a3Q3, O. = h - a3Q3 - a3Q3. 

Ifa Bhipa)KCHHil ( 49) rroJiy'lael\l ~opMJJihl )lJIR Bhl'IHC.'H'lllrn Ya H Yh n m1):i:e 

{ 
y3 = J.-(Qs - v4y4 - VsYs - v/i)4 - tisfis), v, 
fi3 = ,J;(Qs - V4fj4 - fisfis - V4y4 - VsYs), 

V3 = W3W3 - W3W3, V3 = W3'11/3 - W3W3, 
. V4 = W4W3 - W4W3, V4 ===;-W4'1113 ~- 1U4W3, 

V4 = iu4W3 - '11/4W3, V4 = u\1u3 - .w1w3, 
V5 = W5W3 - W5W3, V5 = WsW3 - Wsii\, 
Vs= W5W3 - WsWa, Vs = W51U3 - W5W3, 
Qs, = Q!.W3 - Q4W3, Qs = Q4W3 - Q.w3. 

(49) 

(50) 

(51). 

(52) 

Ilo)lCTaBH~ Dhipa)KCHHR (51) _ll.JIR y3 If y3 B rrapy ypaimeunll (43) CIICTCMhl (1) )lJIJJ 

i = 4. IloJIJ'IHM ~OOTJIOIIICHHR DH)la 

{ :◄ ~4 + ~s~s + ~4Y◄ + ~sYs = q6, 
T1Y1 + TsYs +r4y4· + TsYs = Q6, ·, 

r;:i:e 

T4 = -a4V43 + b4 - ii4V43, T4 = -a4V43 + !4 - U4V43, 

T4 = -a4V43 +b4 -ii4V43, T4 = -a4V43 +li4 -a4V43, 
rs= -a4V53 + C4 - U4V53, T5 = -a4V53 + C4 - U4lJs3, 
fs = -a4 V53 + C4 - 04 V53, T5 = -a4 V53 + C4 - a:. V53, 
Q6 = /4 - a4Q5v;

1 
- ii4Qsv; 1 l Qe = Ti - a4Qsv;1 - a.cJ5v;

1
, 

--1 ~ - -:::=--1 - - --] -:::: -::: -z-1 
V43 = V4V3 ,V43 = V4V3 ,V43 = V4V3 ,V1:i = V4V:; , 

--] - ·- -:::-1 _ - --1 -:::: ":::' -:::::-1 
V53 = V5V3 '1/53 = V5V3 'V53 = V5V3 '1/53 = VsV3 ' 

H3 KOTOpbIX IIOJiy•iaeM, uaKOIICII, cpopMy.rihI BH)la (39) 

{ 
Y4 = A1Ys + A1ils + B., 
ii.= _;tils + Jtvs + B1, 
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(53) 

;j 

(54) 

(55) 1 

ll KOTOfJJ,IX 

{ 

- ·--1 

.-t, =·-.r,J.·,_ . 

.-i, == -:i-,}~'. 
fl4 = (J,.1·~ I. 

{ 

J", = i'.,i', - r,r, . 
. rs == r'i/' 1 - l\r.1. 

. r, = i',,r, - i',,r, . 
<J, = C2,J' - c),J,. 

:;- - --1 ·:'' = -.r,,.r, 
_.l, = -.r,i"t 
fl, = q,,I'~ I • 

.r, = r,i', - r4i'4 . 

. i·:J == i\)I'~ - i\i\. 
. - . -; ~-;-. l _; - I 5 I .1 - I :'l 1 4 , 

• CJ, = (JJ., - C)J, . 

(G6) 

(57) 

'f PIIPJ>I, IIOKa)h:('~[. 'ITO ('C.11( ~Jl,I 11~!('('~1 Bl,l]lil)Kf'!IIIR 1111;1a ( 39) ;i:rn .I}; II ,I/;. TO noc-:J(' 

110.[('T,IIIOBI,11 IIX u Clll'T<'~l,Y (23) ;i:rn i + 1 ~11,J 110.Cl,V'IIUI a11a.JOJ'IPllll,I(' m,IJ>a;KPIIIIJI 

;[.'Ill _1/,+1 II .1/i+ 1, 

{ 
~I, ➔ I-~' +':•+I ,I~,+ I + ~•+ I Y,+ 1 + ~ i+ I .1/i +~;+I ,I/;+ I +~;+I .II,+ 2 : ~'.+I• 
O;+, ,II,+ b,+1 .1/,+1 + r,1, .'f, 1 2 + a,+1.I/, + b,+1 Y,+1 + r ,+1.l/i+2 - I+1 · 

{

(l;+,(A,y,+, +.-1;,IJ,+1 +n,)+b,t,.1/i+I +r·,+1.l/;+2+ 

+it;+1(A.ii,+,1 +.l.11:+1 +iJ,)+b,+,lli+I +<";+1,l/;+2 =f,+1• 

. fl,+1(-4..i/;+1 +-4,Y,+1 +B,)+b;+1.1/i+1 +i".+1Y;+2+ 

+a,+,(A;_II,+, +.l.1,,.+, +n,.J+h,+,.1/i+, +<'.+,.t/;+, =f+,-

{ 

,1/;+1 (a,+, A,+ it,+1.-i, + l1;+1) + c,+ 1 l/;+1+ 
+i+ ,_(a,:1-,~A, ! it,+1 ,4, th,.+,)~ <';+.1.l/:+2 - f,+, + a.;+1 fl,+ it,+ 1 B, .= 0. 
.IJ;+, (a;+1 A;+ a;+1 A;+ b,+1) + r ,+1 .1/,+2+ 
+.i7,+, (a,+,A, + a,+1-l + fi,+,) + r,+,.11,+, - f+1 + ii,+, fl;+ a,+, n,. = o. 

. 06(l'lllit'llll\l 

{
,_~.➔_I : (/.•+I•.~• + ~•f l'i• + ~itl • 
,,+ 1 -a,+ 1.l, +a,+ 1A, +h,+ 1. 
'ti+:.! == Ci·+1 • 

i\+·i. == i\+ 1, 

Q, ... , =O;+,B,+n,;,B, -f,+1• 

I';+, = 11;+, .l +ii,;, .l + ,~,;,. 
r,+1 =?i,+,.1,+a;+,.--1.,+1,,+,

i .. \+1 ==(\+I• 

l',f-1. == ('d I• 

CJ,+, = ii,;, fl, +ii;+, 13, - f+ ',. 

(58) 

(59) 

(60) 

(61) 

Y~lllo)Klm II<'J!Bo(' ypanm·111w n_ (GO) ua 1',.1 ,, a 1rropoe ua r, 1 1 II n1,1•1rn nTopoe 1n 

11<'pBOl'O, IIO.'I_Y'Ilf~I tj>Of>~I_Y.'l_\' llhl'llll'.l('IIIUI .I/;+ 1 'H'fll"I .I/,+ 2 , .'/,+ 2 

11.iIII 

:t/;+1 (r,t, ;·:,+ I - f',+ I i\+1) + .'/,1,(r·,11 ''-+1 - t,t I i',+1 )+ 

+ii.+,(<';+, 1·,+, -<', ... ,r,.+,l+CJ,1,i', ➔, -cJ,+,r,+, =O . 

.1/,1, - .-1,+, .1/,u +A<+, .'/,+2 + ll,+,. 
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r,1<' K03<P<r!lllll<'IITbI nporo11K11 onp<';w.:1J110'ff'JI <l>o1n1y.1am1: 

( 

.~;+1 : (~•+l ~•+ I =~•+I:•+ .I )(1:,+ <•+ .I. = :•+I:•+ I)=> 
A,+1 -(l,+1ri+1 <,+1'1+1)(,1+1'1+1 1,+1'1+1) . 

B,+ 1 = ( Q,+ 1 ,';+ 1 - CJ,+ 1 r,+ 1 )( r;+ 1 r,+ 1 - i'.+ 1 r,+ 1 i- 1 . 

(63) 

Y'.\IIIOiKIIB IH'p!loe ypaBlll'IIIIC' fl (60) Ba f;+ 1. a IH0]>0P Ha 1';+ 1 II llbl'IDI BTO]>O<' 11'1 

11epBoro, 110:IY'lll:-.I <j)Oj)'.\ty;1y flhl'IIIC;H'IIIUI fl,+ 1 'l<'P<''I i+ 2, .'J;+ 2 

ll.111 

r;,e 

fJ.+1(i'.+1¥,+1 -i\+1,.,+1l+Y,+2(r-,+1r,+1 -r,+1,.,+1l+ 

+.iJ,+2 U'.+ if;+ 1 - i\+ 11';+ 1 ) + CJ,+ 1 r,+ 1 - CJ;+ 1 r,+ 1 = 0. 

fl,+ I = .rl+ I Ti+2 + A,+ I .'/i+2 + B,+ I, (64) 

(

.4;+, =(c,+1f;+1 -i\+1l';+1l(r,+1i'-.+1 -i\+1l',+1J-', 

•l+1 :(<\+1\+1 -r,;t1,.,+_1)(r,+ir'i:1 -r,~1l\1J-
1
~1 (6G) 

B;+i -(CJ,+11';+1 -CJ;+1T,+1J(r,+1r;+1-l;+1l,+1l • 

I-I-raK, ·maa nporo110•1111,1e K03<p<jmm1<'!1Thl /VIR i = 4, a 1nw11110: A, . .rC. B,, 
A., A.

4
, .8

4 
u (55), H peKyppe11TI1bie coonro111<>111rn ( 63) ,( 65), l\IOiKCM 011p<'Jl<',:I11Tb 

flC<' 11poro110•1111,1<' Ko·-1<!1<!>111ine11ThI A., .4;. fl;, .,l, ,4,. B, ;vrn i = 5, fi .... , N - 2. 

6. Pa3BH3Ka Ha npaBOM KOHU.e 

Co6C'pc:--1 D:\t<'CTe nee noJ1y•H•11111,1<' 11ap1,1 ypaBm·1111tl /J,Jrn i = _N, ;V - 1, N - 2, 

N-3,N-4: 

i = ,v: 
aN Y.v + bN !JN-1 + cN !JN-2 + dN YN-:i + C.v .1J.v-1 

a/1/fJN +LNY.\-1 +cNYN-2 +JNYN-:S +1.vfls-4 
i=N-1: 
a,v_,.1/,v +bN-i!IN-1 +cN-1!/N-2 +d,v-1.1JN-:1 +eN-1!/N-1+ 
+aN-1YN -tbi::-1iJN-1 +cN-1YN-2 -tJN-1YN-:i +er.-1YN-4 

aN-1YN +bN-1.1/N-I +2N-;.1YN-2 +Js-,YN-:1 +lN-1YN-•+ 

+aN-1YN +b.v-1YN-l +cN-IYN-2 +<lv-1YN-:l +eN-IYN-4 
i=N-2:' 

1N-2.I/N-1 - J/N-2 + 
AN-2.1/N-I + 
i=N-3: 
1,v-:1J/N-2 - YN-:s + 
AN-:iJ/N-2 + 
i=N-4: 

AN-2YN-I 

AN-2YN-I - YN-2 

AN-3YN-2 

AN-aYN-2 - YN-3 

=kv, 

= J(N, 

=l(N-1• 

= J(N-1, 

= -BN-2, 

= -BN-2, 

= -BN-:i, 
= -BN-3) 

AN-4YNTS - YN-4 + 
AN-1YN-:\ + 

+AN-<YN-3 = -BN-4, 

+AN-4YN-3 - YN-4 = -BN-4• 
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(66) 

II0.11y•rn111 CHC'H'MY ll3 ,LI.eCRTII ypaBHe1rnl1 C .n:ecJJTblO HCH3BCCTHbIMU. PenrnB ec, 

nafi;l,('M 'Jll<l'H'lllrn YN, YN-1, !/N-2, YN-3, YN-•, YN, YN-1, YN-2, YN-3, YN-• • 
~.1}1 i = N - 6, N - 7, ... , 3 c rroMolll,bIO (62)-(63) ocymecTBJIHeM o6paTHYIO 

11poro11Ky n no.1y•iael\l 3Jlaqemrn YN-s,YN-s,·--,Y4,fj4 • 3naqemrn .'J3,fj3 orrpe,n:eJI.HeM 

no cpop:\ly:1a:-.1 (51),(52), y2,fi2-'- rro cpopMyJiaM (47),(48), y1,fj1._ c ITOMOlll,bIO Bbipa-

iK<'llltl1 ( 44). . 

7. TeCTbI, npoBepKa TQqHQCTH pa3H?CTHblX cxeM 

Om1ca111Jb[(' D ;1a1mofi pa6oTe Bbl'Il!CJIUTCJlhHbJe cxeMbl peaJJH30Bll,Jlhl B BU,Il,e rrpo

rpaMl\lhl JI uponepe!lbl ua pH,Il,e TCCT0BblX 3a;:i:aq, ' 3.n:ecb IIpHB0,Il,RTCH pe3yJii>TaTbl 

pcmc1111~ · 11e.r1111wttiwro ypamtcnHJI IllpeJ1,HHrcpc1: [6] · · 

{
\JI." (x) - w(x) + 2jw(;)j 2 \ll(;)'_= -i')'\ll(x), H,. 
w(±oo) = 0, · 
.1 . • ' 

(67) 

me I H H ~ rrapaMeTpb1. 

Ilo~{IC 3aMCIIbl \ll(x) =;1t(x) + iv(x) rroJiy'IaeM,_CUCTeMy 113 JI.BYX ypaBHCHHl1 

·{ u" (x)- u(x)i+ 2[u2 (x) + v2(x)]u(x) = 1v(~)-H, 
v" (;i:) - v(x)+ 2[u2 (x) + v2(x)]v(x) = -,u(x),,: 
u(±oo} =:= v(±oo) = 0, ;- . 

' ; . ,' 

. , (68) 

K0T0paJI penrn .. 1rncb c· Il0M0Jll,hIO' HblOT0H0BCKHX l!Tepall,Hfi C IICI10Jlb30BaHHCM yKa-

3aHIIOfi rro,71,nporpaMMbI rrporonKH. 

Bb!•mcJieHJrn np0B0,LI.HJIHCb Ha IT0CJIC,[l,0DaTeJibH0CTII crymaIOJll,HXCH CCT0K 

h = 0.01, 0.005, 0.0025 ua HHTepnaJie [-20, 20] co :maqenHJIMH'rrapaMeTpoB /= 0.5, 
H = 0.35. 
Ta6JIH)la 1. Pca.ribHa.H qacTb u(x) · 

X h1 = 0.01 h2 = 0.005 h3 = 0.0025 rru 
0.00 -.4215764232E+00- - .4215764192E+oo _; .4215764190E+oo 16.672 
0.10 -.4183216591E+00 - .4183216553E+oo - .4183216551E+oo 16.755 
0.20 -A087220325E+oo - .4087220294E+oo. · ;- .4087220292E+oo .16.942 
0.03 -.4016800278E+oo - .4016800250E+oo .-: .4016800248E+oo 17.099 
0.40 _; .3967828049E+oo - .3967828023E+oo . - .3967828Q22E+oo 17.227 
0.50 -.393250447.8E+00 - .3932504454~+00 ..,.. .3932504453E+oo 17.333 
1.00 -.1919580673E+00 . . - .1919580686E+oo - .1919580687E+oo 14.966 
2.00 . 7100928563E-01 • ,.7100928499E-01 . 7100928494E.,-01 14.633 
3.00 .2094771796E+00 .2094 771792E+oo .2094771792E+oo 14.996 
4.00 .2784826909E+00 .2784826907E+oo .2784826907E+oo 15.289 
5.00 .3130035659E+00, .3130035658E+00 .3130035657E+oo 15.483 

KaK H3DCCTIIO (cM., narrpIIMep, ~Topolt rryttKT B [1]), 0THOJIJ~Hne pa.3110CTH 3Ha'ICHHfi 
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pelllemrn w={ u,v} 

a 
_ wh, - wh, 

tu- .. 

wh, - wh, 

na nocJie,11.onaTeJihttocrn cry~a~n:iuxcn .ceToK h = { h1 , ~' ~} Jl0.'DKHo 61,rr,, nr.:111-
'IMHofi nopR,11.Ka 0(2n ), r,11.e n - nopR,LI.0K T0'III0CTH Bhl'IHCJIIITC'JlhllhlX CXC'1I. 

Pe3yJihTaTbI ,11.JIR peaJiblI0fi u(x) H MHHMOtl v(x) '!aCTII prlIICIIHn IIJJHH<')lCllhl ll 

Ta6m1I(aX 1 II 2 C00TBeTCTBeHH0. 
Ta6Jinl(a 2. MnnMaR 'IaCTh v(x) 

x· h1 =0.01 . h2 = 0.005 h; = 0.0025 av 
0.00 .9686644441E+00 .9686644407E+oo · . 9686644405 E+oo 15.949 
0.10 .96377 44422E+oo .96377 44391E+oo .96377 44389E+oo 15.997 
0.20 .9493801315E+00 .9493801293E+oo .9493801292E+oo 16.072 
0.30 .9262723901E+00 .9262723892E+oo .9262723892E+oo 16.331 
0.40 .8956572111E+oo .8956512117E+oo .8956572117E+00 15.356 
0.50 .8590143155E+oo .859014317 4E+oo .8590143175E+oo 15.780 
1.00 • .6386310962E+oo · .6386311002E+oo .6386311005E+oo 15.937 
2.00 .3273751372E+oo .3273751386E+oo .3273751387E+oo 16.174 
3.00 .2280813731E+00 .2280813735E+oo ', .2280813736E+oo 16.682 
4.00 .2155540586E+oo .2155540587E+00, .2155540587E+oo 17.291 
5.00 .224 79887 45E+00 .224 79887 46E+oo .224 79887 46E+oo 17.085 

8. KpaTKOe OIIHCaHHe 11porpaMMhl 

IIporpaMMa PROGS2H4 narmcaua 11a R3hIKe <I>opTpan n BHJlC npo1wJlYph1 
(subroutine), 06pa~e1me K KOTopotl_ nMecT nu,11. 

call progs2h4(n,l,h,f,p,uk,dl,d2,fl,!2,gl,g2,y,am,brn), 

r,11.e 
n - 'IHCJio y:mon ·xk ,11.ucKpe-r1Jotl ceT~II !,1h (4)·, 
I - pa3MepU0CTh CHCTeMhI (1), (3,11.ech l = 2), 
h - II0CTORHIIbltl Illar ,11.HCKpeTHOfi ceTKH · A1h ; 
f,p - MaCCUBhl pa:.iMepHOCTH (l, l, n) K09cpqmI(Hel!T0B F;,j,k, F.,j,k; P,,j,k, P.,j,k, 

· (i,j = 1, 2; k :=:::: 1, ... , n) cucTeMhI (1) n Y3Jiax xk .ZlHCKpeTiiotl fCTKn Ii1h 
uk- MaccIIn pa3MepnocTII (l, n) co 3Ha'JeHHRMII'npaBb!X •mcTetl l(,k, K;,k, 

(i = 1, 2; k = l, .:., n) cncTCMhI (1) n y3Jiax ik ,!1.HCKpeTnot! ceTKH 1'1h , 
dl,d2,el,e2,gl,g2 - Maccunh1 pa3Mcpnoc:TII l , C0,!1.Cp)KallllfC 3ua•1c111111 D,, D,, 

' E1,E2,g;,g2 H D1,D2,E1,E2,91,92 n'rpampm1,1xycJJOillUIX (3), 
y .- MaccMB pa3Mcpnocrn (l, n) co 3Ua•ICIIHRMH ·pcmeuull yk, fik> (k = 1, ... , ;1) 

' ',n Y3JiaX xk CCTKII Ii1h ' . 
arn,bm - pa6o'Iue Maccun1,r pa3Mcp11ocT11 (l,l,n) 11 (l,n) cooTneTcTnenno. 
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9. 3aKJIIO'IeHIIe 

,Ja'1111a>1 pafioTa \IOil(<'T fii,n'i. Jl(;llo:1i..·iona11a ('lf('IU!il.'lll;Ta\ill .Jl ofi:iaCTII Ilhl'lll-
1', IIIT(','11,IIO!l \laTP\lilTllKH ll fll,l'IIIC.lllTP:11,110fl,qm·m1rn •;(.1JI pa:1pa60TKII IIOBbIX CXC'\I 
IIOBl,lllll'lll!Otl ·1 O'lllOCTII (' IV':11,IO 11cno:11.-iona111rn IIX II I1pPIU111JOll!ll,IX pac•JPTaX, IIP
ofixo;rn~11.1x no ,111on1x <lm-i11•1rci..11x ·ia:la<mx. 

Anrop1,1 fi.1aro;wp111,1 P<I><IJII ( fpairr !J,-01-01040) :ia clm11a11rn11yw no:1,,.-ir1i;KKy. 
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