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The fluxon motion in the long sy~~em with microinhomogenei
ties is described/ 1/ by the equation 

.\ ~~ 

cP == cP _,(l-p.ô(x':" xo)}sincP -acP ,-E < x < E. 
tt x,x t -

The initial and boundary 'coriditinns a~e giyen 

cP (x , O) == f(x) , cP (x , O) == g (x) , cP (- f, t ) == cP (E, t ) == O. 
. . t ' x x, 

,C~anging var i ab l e s li == cP x' V cP 
t 

we .ge t the sy s tem 

t 

li li (1 ~ /lo(x - x sin I f'{x) + f v íx , t ) dt ) - av, 
t vx' V t x o)) 

O 

~ 'iJ)

\ tf(x " O) == f' (x), v (x , O) == gíx) , li (-f, t ) == li (f, t) == O. 
",~," .' 

~:~ .f 
J"'l 

the Rusanov/ 2/scherneThe problem is solved numerically. We use 
I" -tJ; of the third order accura~y. íhe lacking values, li, v in points 

<' , at the limit are found by usinR the scheme of the second order 
, .J 1-' 

a'ccuracy.-The computing formulas are given below. The strong' 
exponential iristabiljty near the boundáry was observed in com

'\ putations. We changé the computing formulas near the boundary" 
by the Láx-Wendroff scheme. The st~on~ o~cil1ations near the 

~~ boundary have disappeared. We would like to exclude such a type 
of instability in advance. In princIpIe, the question of the 

I .. ~ line~~ difference boundary problem s~ability had been solved
I \ in /3,4/. But the verification of the stability criterion is 

a labarious work.' We try to use th~ symbolic computation'system 
REDUGE/ 5 / . However ali our efforts in this way -were unava i.I i ng 
un t í I we s i mp Lí.fi.ed essentially the pr ob l em by app l y í ng the al
gebraic methods. As usual we consider' more simple model problem 

I f,' to investiF,ate the stability. The computation shows that the 
rI' I.i ~ same instability phenomenon is observed for the wave equation.' 

I The corresponding diJference problem is 
-r:N ..~. fi fi V fi + Vfili +li 

(1) t l + 1 v (1) v+ 1 v fi fi
li - ------~- n fi v • - ------

V -v li - liv-t(1I2) 2 v +{1I2) 2 v+ 1 vv+l v'I.. 
jr:~ 

(r/3) <, h (r /3) h 

-- ' -------. .,1/ 2: 1 
,,---~,~._- <9 ó;~~·~ci~;;'-~~~t!AO~_-- ~lIll·. 1985 '~, fit.-IH . "'.~.; - ~~t~ry1 

lia.~ 
~~. '-.. ~t 1.~ 05"11••e, 
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(2) n . (1) (1) (2) n (1) (1)
U -'U v -,V V -v U - U
_'y_~__!: = _~j-i!.~g)_2.={.1:!~__ V V ~~±i~~~ v~i~~2~---:
(2r/3) h (2 r/3 r h 

v ~ z 
Here r, h are the net s teps in t , x correspondingly, U (~) = o 
v i2) is found from anp roxdrna t í.on of U == V using four po i rrt s 

t ~ x ' at the limit
 

u(2) + U (2)' U n + U n (2) + v n V(2)+V n
1 2 _, __,1 2 ~ji 2_ :l- 1
 
, 2
 2 2 2 

------~----------------- --------------~-~~---(2r /3) h 

Le r a = r Ih. Then for v ~ 3 

, n+ 1 n 1 ( n 4 n 6 n 4 n n)
U =: U -' --' U - U + U - U +' U + 

v v 12 v+ 2 v+ 1 v v-:1 v-2 

a n n 
+ - (-2v + 7v _'7 vn 2 n ) 3a «2) (2»+ V +- V -v24 '1/+2 1/+1 1/- 1 1/-,2 8 1/+ 1 1/_ 1 • 

n+ 1 n l' n n nV = V -,---,(v 4v 1 + 6 V 
n 

1/ 1/ 12 • 1/+ 2 1/+ 1/ 4v 1/-,1 + V:_ 2 ) +I 

a ( 2 n 7 n 7' n 2 n ) 3a «2) (2»+ --- - U + U -: U + U + -- U -'U •
24 1/+ 2 v+ 1 1/-:1 1/-,2 8 1/+ 1 1/_ 1 

The initial data' U O, v? are given. Let' u~, V n are known. The 
n+ y 1/ v 1/ , 

v n+ 1passes-computation of u , three steps. On the layer 
t =(0 + 1/3) r t he ~alues ~ ,vare computed in the half-integer 
points by Lax s cheme , On the following layer t == (o + 2/3) r the 
values u, vare computed in the irtteger points by the cross 
scheme. The lacking v(2) is found from the approximation u '= 

= V using four point~ at the limito At last the values u • ~ 
on lhe (0+1~th layer are found by the formulae above p~oviding 
the third order accuracy /2/. The lacking u ~+ 1, V~+ 1 are found 
from the second arder accuracy approximation: 

~+ 1 n a (n n) ,3a «2) (2) ) 
u 2 == u 2 + 1f' V3 - V1 ,+ 8-' 'v 3 - V 1 ~ 

(1) 

v n+ 1 
== v" + _~(un _ u ") + _~~'(u(2) _"u(2».
 

2 2 8 3 1 8 3 1
 

n+ 1 . . • f . fV1 1S found from the app r ox irna t í.on O U == U us i.ng our
 
po i nt s at the limit' t x ....'"
 
'n+l n+1 n n n+1 n
 1,u2 +u1, +v 2 v n + + v nu 2+u 1 v 2------------- - ------- = a (- _ --L-- --l. ).


2 2 - 2
 2 
2 

r» ... 

,.;.~ 

1 
~" 
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This comnutational algorithll1 ia cãlled b'elow "case 1". In 
1 "case rriJ the Lax-\-J'endroff approximation is used Lns t eadv o f 

(l): . 
e 
',( 

, 2
 
u n+ 1 = un + E...(vn _ vn) + ~__ '(un_ 2u n + u n),
 

2 "2:2 3 1 2 3 2 1 

2 
Vn+ 1 == Vn + !..,(u n _ tf ) + ..:r__ (\7 n _ 2 vn ~ vnr.
 

2 2 2 3 i : 2 3 2-1
 

Let G be the operator of transition frorn l~yer to layer. In 
this work we ca Lcul a t e the spec t r a o f the oper a t o r G in both 
"cases".In "case In we found the spectrum point outside the 
unit circle z* = -} ,063 •.•. It causes t he strong ínstability, 
which was observed in computations. In "case 11" there is 
a unique spectrum point z.* = O. In,_this case the ini tial hou-ndary 
value problem is stable. 

vle begin to state the a l geb r ai.c p rob l em de f i.rri.ng the s.pec t r 
rum of the operator G. For 1/ 2: 3 the cons i.de r í ng d i f f e'rerice ope
rator is 

u n 
:\ 2 n n 1/ 

w"" 1 w == '( ) ,
1/ 2 Apwl/+P' 1/ v n
 

P=- 2 1I
 

11 a2 ~ - -E..: J+
12 8 -- 1 

a 2' 

+ {-ij 3 3 -6
A • A == 

2 13 2 sa a 1 a 2a a 1 
- --- + '--- - -- + --,, 12 12 1'2 8 3 6 3 

1 a 2 o2"-4
A = O 

o 1- _ ~ 
2' 4 

1 2a a 3 1 a 2 a a g 
-- +- . 12 + --"- -_.

3 3 6 8 -12 12 
A_ 1 A == 

• -22a a 3 1 a a 3 1 a'~ 
,- --'+ --+- --+-3 6 3 12 12 12 8 

" 

Let D is cha r act-e r i.s t í.c matrix 

D (riet» == ~ Ar' eiPet> (2) 
r=- 2 

â 

'~/' 



I 
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lf a::5, 1, the corresponding Cauchy oroblem is stable in L 2 : D is 
transformed to th~<p diagonal matrix and i·ts e i genval.ue s satisfy 
t.he relation IÀ(E I 

)1.~1. M<;>reovef the Cauchy prob l em is s t abLe 
in C 16,7/. Then for [z ] > 1 the characteristic equation 

2 E 
Det 11 ~ AEI( r z I 1I = o (3) 

E=-2 

has no solution equal to 1 in abso l ute value: IK i (z) I I 1 , 
jzl> 1, i = 1, ... ,8. For Izl ~ 1 the solutions are separated 
on two nonintersecting sets IKi·I~· 1 and IKi I~l. Âs jKr(z) I I 1, 
lzj > 1, the eigenvalues can't go from one set to another. lf 
for some i o ' [zol > 1, IK .(zo)1 < 1, then IK. (z)! <1 for a Tl z 
oiít s i de- the uni t circle. T&e asympt.oti.c behàví our at infirri 
ty/3/ shows t'ha t exac t l.y fourIK./ < 1 and exactly f our I'\i I > 1. 
For [z] ~_1 there is determined /8 nonsingular analytical simila
rity transformation T(z), which reduces the resolvent matrix 

-1 
-~ 2 

. 
" A 1 

-1 . 
-A 2 . (Ao - zI) -1

-·A 2 -,A_ 1 
_A;1. A_2 

M(z) = I1 
O 

Ü 

I 

O 

O 

O 

O 

O O T O 

to the block formo The eigenvalues IK 1<2 1 correspond to t he 
upper block; and I Ki I ~,1.; to the lower 

i
block. In our computation 

a = 1/2" The spec tra are calculated for a = 1:/2 .. The charac te
ris t i c- equation (3) has the forro (! 2(K ) = ~ 2 (K ) : 

[-5(K 2 + ~-2) + 32(K + K- 1 ) + 42 _ 96,z]2 = [_3(K 2 _ K- 2) + 3O(K _'K- 1) ] 7(4) 
r r 

The equation (4) is evidently equivalent to two equations 

E (K) = 

J:_(~2. _, K- 2 ) _.,-L:(K _ K- 1) 
32 16_ 

5 (2 -2) 1 ( -1) 7 _ --o K + K + -' K + K + -- - z 
96 3 !6 

lf for some z there are no muI tiple eigenvalues, then :fiJ. (z) 
= fiJ (K. (z) ) are Lí ne a r l y independents and 

I 

-1 
T (z) = 1\ .fiJ 1(Z), fiJ 2(Z), """' fiJ 8 (z) 11· 

rices 
Remind that IK.~)1 

I 
~ 1, Iz'l > 1, = 1, .... ,4. Consider mat

3 3 3
,K 1 " K 2 .E 2 K " E 3 K ~"E 1 3 E 4 

T~ = 
.. 

.. 2 2 2 
K 2" K 3" K 4 " E 4K i"· E 1 E 2 E 3 'I 

~ 

K ~. EK "E K 2 " E 2 K 4'" E 4,1 1 .3 3 
=T 21 .. 

E 1 E 2 E 3 E 
4 

.-' ,"Cc.se I" is connected with the boundary matrices 

Ii 

1 O O O
 

O 1 O O
 
A= 

O O 1 O 

â (K ) = ~ (K ) , ti (K ) = -~ (K ). 
.I, 

! -1 O 1 

isThe eigenvectór associated with K(Z), 

We transform these equations to the form 

K}_-K 3 _ (21 _ 48z)K 2_31K + 4 = O, 

.fiJ = (K 3" E (K ), K 2. E (K ), K. E (K ), E (K )) T, 

4K 4 _ 31K.3 _ (21 _ 48 z ) K 2 _ K + 1 = O" 

(5) 

(6) 

,\ 
" 

,(.., 

fi = 

a 

11 

II 

2 
3__ 
8 
E_~ 
12 
O 

a 3 
12 

_q! 
8 
O 

O ! 1 a 
16 

-fL. _ .fL~ 
2 6 

O 

3 
_ !!_;_ 

4 
O 

O 

li '7 

where 
O O O O 

li 

4 
'" 5
 



\ 

I; 

1 _ 
2 
~ 

3_.2..':.. + E__ _cr.: 3 
-2__, E

8 4 4 4 16 12 

C il 
3 

..fl__ 

12 

2 
1-2__ 

8 

O O 

O \ O O O 

1 1 O _.1 
a 

"Case IIr! is connected with the matrices 

1 O O O o O a 2 
~ 

2 

a_. 
2 

A = " 

O 

O 

1 

O 

O 

1 

O 

O 
B = 11 

O 

O 

O 

O 

a
2"7 
O 

a 2 
2 

O 

11 -, 

1 
a 

-1 1 
a 

1 O O O O 

C= 

1 _ 

O 

O 
1 

-'-
a 

a 2 

1 

O 

1 

O 

2- a 
2 
O 
1 

a 2 

2 
a 

a 

a 
- -2" 

a 2 

2 

O 
_ 1 

Iffor some Z there are no multiple eigenvalues, then Z lS 

spectrum point if and only i f /3/ 

Det I1 BT~1(z) + (C - zA)T;1(z)11 = O, ()) 

, In ptinciple, th~re is th~ direct way to solve the spectrum 
nrob l em. K i are the solutions o f the f ou rth order :wlyn0!2ials 
(~)., (6) with the paramet~r z. Using the Ferrary methód 9/ we 
can calculate Ki(Z) , Ei (z), and Det Iz) in (7). \·Je get the al~eb-

'raic equation with radicaIs of tQe second and third orders. 
Eliminat~d from radicaIs we ~et the po)yno~ial equation. We 
tried to reali~e this algorithm on the computer EC-lü60 without 
success. Then we s i rnp l i f i ed E(K), For tzl> 1 the equation (5) 
has exactly two solutions IK. I < 1, the equa t on (6) does theí 

" 1. ( )same. Let 'K l' K2 are the so Lu t i ons of 5 ; and K K ; the
3,

solutions of (6). Notice, t'ha t E(K) =; 11-:(1/96, :J3/96 Ir·T, So we can 

change E 1 ' E2 by C} and' E 3' E 4 by (~): But even such s í.mp l ifi

6 

cation gives no real possibility of calculating the polynomial 
.equation. Let us simplify the problem further by the algebraic 
way. Notice that if K 3' K

4 
are, the solutions of (6), then 

1K; = K;l , K: ='K"4 are the solutions of (5). By analogy K1' 
K2 are the solutions of (6). The following relations are true 

Jj
; 31
I K +K +\K*+K* = 1, K*+K*+K +K =--,
i 1 2 3 4 1 2 344 (8) 
,I 

K1K2K~K4 = 4, 48z - 21 = + (K 1 + K'2)(K 3+ K4) + K'3K'4. 
,1\ 

K1K 2 

We have for Izl~ 1 
~~~j 

- - -4 2
Det R = Detll,BTll + (C -.zA)T 21 II = ·96 DetR','\ (K 1K2K3K 4 ) 

'r···..t 
where R'~ li Rí, R2, Rg, R411 wi t'h 

,~ 2(-48zK* + 2#<* 2+ 60K* + K _ 15)
I i i i i .",/ ~.,."" " 

2(.48zK.* - 46K ~ - K. + 11) ...,/~. 

1 1 1" ...,.f11- R'= 
i

U=1,2) 
_ 96ZK * 2 

i ' 

96K~(ZK~ - 3z + K~ + 1)
1 1 1 

, \ 
2(-48zK.* + 4K.* 2+ 27K~ + 2K. + 15)

1 1 1 1 

I 
2(-48zK.*' + 47K'!' + 2K. + 11) 

- 1 1 r ' 
R:= 

ti = 3~ 4) _ 96 Z K * 2 
i 

~ 96K.*(-ZK~-·Z-K~ +3)
1 1 1 

,\

iJ 
,~ 

I' 

I Z = !:Y-.2:.- x{~:::::_~_'!!'y_j-__~__ 
48 

1 - 31 y 
x = ----2 . 

1 _ 4y 

Let X= K'3. + K4, Y = K3' K-r' It follows from (8) that 

, 
The elementary transformation 

R < ; (R'  R' ) / (K * - K * ) i = 2 4 R" = R ' - R'" K* 
. i' i i-1 i i-1' " j j j+1 i ' 

2 . 
reduces (7~ ·to Z('J.K2K3~4) (K'2- K;)(K~- K~) DetR"= O" 
lNhereR" lS the runc t í.on of X , y, Z: . / 

1, 3, 

Ir 

t 7 



I 

H r '{1 (1 - x) _o_L _15 
2y 

' r" .
13 

2 xy _ ..!..+ 15 
y 

48 z -46 + 4y q _(1  x) - 48 z + 47 - 2y f1 + ?xy 

R" = 

di \ 

31_,_xy 
4 

__L 
4y 

x _1
y 

r"
, 41 

._.·i~_±=!l 
4y 

- zx  z  x +3 J~_±.1L 
y 

r" = - 48 z + 2 (~ -' xy ) + 60 - 4y , 
11 4 

r" = z ( i3.!.. _ xy ) _ 3 z + ( 31- _ xy ) + 1, r" = - 48 z + 4 x' + 27 - 2.y
41 4 .' _ 4 13 . 

uglpg the rruDucE we calculate successively 

Det R" (x , y, z f',., Det R " (x , y), Det R" (y) : 
-, 

/' ' 
.... ,..~ ..... 18 . (9) 

Dét R " (y2= P(y}/Q (y) , p(y) = ~ ai y 1 .=: {} , 
i =; O 

/ -, 

(a 18 , •••• ao) = (-897843f?,.,'/3306:t731,2, - 109246464, 
,-".r 

1615520768, 11$2~88, 3565248416, - 5494303736, 

- 8523823072, 2527298746, - 931032497, 224156783, 

- 12246666, 4160.32,. 1760346, -603104, 62570, -2450, 23, 1). 

It is not, difficult to understand that only y = 0, y = +1/2 
are the roo t s of Q(y). P(y) has. no such r'do t s . So we solve P(y) = o 
and have I8 point~ y., z , = z(y.). As y(z) is not one-valued func
tion, we get the "fal~e spec t rüm points": z., I z 1 2: 1, is t he 

1 
spec t rum point if and only í f Yi = K • K i Z . )«: ' Remind that

3(Z.)
K 3 , K4 are the.sol~tions (6), ~K31 <!, IK41 ~l.So we fO\l~d only 
r~ s~ec trum .po i rrt i.n IZ I ~ 1 z * = - t .063. .. . To be conf i.derrt 
~n th~s result we compute 

/. 

DetR(-l,073) = 0,048986 .. ~, Det R(-l,053) = -O ,048935 ... 

Note t:hat Det.Rtz) is real or purél.y imaginary if z is real. The 
saroe equation (9) gives the spectrumpoints inside the unit 
c i rcle Iz] < 1 before we reach the range n, wher e (5) 1}as only 
one.solution K 1 less than I in the absolbte value. On the boun
dary O: . 

8 

, 

\ 

x = (-fOcos 21> + 32cos1> + 26)/48, y = (3 sín 21> - 30 sín </> )/48, 

- 17 S. 1>' 'S. 17 , K (x + iy ) = e i 1>, 
I.· 2 

tqe equation (9) is also true. He found no spectrum points on 
and inside the unit circle outside O. Inside O, we must take 

1 -4 
E (z) = (1). Then we 3e t Det R(z) = 96 Det 11 R R R R II

2 i: 2' 3' 4 ' 

2(-48zK + K 3_ 15K 2 + 60K + 2)
1 . 1 1 1 

2K1 ( 48 z - Ki ~ 11K 1 - 46)
 
R
 

.~ 1 
I( ~., - 96z 

96 . (-3 z~ 1 +. z + K -1 + 1)''l' 

2. (-48zK. + 2K~+ 1'5K~+ 27K. + 4)
1 1 1 1,'-~ 

Rir 
0=2,3,4) 112 K (-48z + 2K 2 + 11K + 4"1)

i i i 

-·96z 

96 . (-ZK. - Z ~ 3K. - 1)
1 1 

By analogy wi th preceding we reduced th~ equation Det R =0 to 
Det R' = O, where R ~ is the function 'of x = K and z . l/e used the 
relations 1 

31 1
K + K + K = --- --- , K K K = ~ .. 

·~t 2 3 4 4 x. 2 3 4 4' 

(.I O) 
~. 4(1 - x)

K + K ---- .
:~ 2K 3 2K 4 + K3K4 xI 

" 
After a number of el €mentary 'transformations we have DetR"= O, 
where . .;;" 

2. 2( 31 1 )-10.... 48 z x + x 3 _ 13 x 2 ,:. 53 x -: 1 O 
4 x 

48 zx _ x 3 + 11 x2 - 46 x 2( ~ - .l.) + 11 r " ~RO
4 " X 23 2 

1 O O 1 

(1 - 3z) x + 2z + 2 O 3 - z o 

9 



" 

2 .: 
r" = - 48 z + 2(.11, _..1.) - (1 - x)..x... + 11 (..a1.. -~ ) + 47.
23 4 . x 2" 4 x 

Erom (J-O and from the relation 

K (K*+K*+K*)+K*(K* +K*)+K*K* =-21+48z
1	 2 3 4 2 3 4 3 4' 

1 4 31 1 
\1Te	 ge-t z = - (x (1 - x ) + -- ( --' - -) + 21).

48' x 4 x
 
The detenninant of R "(x) i s ca l cu.l.afed by applying the
 

REDUCE: 

9 8' 7. 6 5 
Der R" (x) ;; (-l1x + 80x - 1544x + 9067x - 2U695x- + 

,: 22546 X 4 _ 12~82x3 + 3107x 2 _ 368x + 16)/(4x 3). 

We	 find 9 po'int s x 1" Z i = z (x .}. z . is the spectrum point if 
"	 1 1 

[x i I < 1 and z i C n :i~e find only one spectrum point inside n,
 
z*.= O. \.Je did no t éonsider yet "the mul t í.p l.e z "; for which
 
the equa t i on (5) has mu'l t i.p l,e solutions: z1 = 1.693 ... , z2 3
 
= 0.6649 ... +iO.2799 ... , z 4 = -0.0163 .... Notice that (z , 'z
 _ ,2 3'
 
z4)cn. \.]henz :/z1 wechoo~e .
 

., 3 3 2 3 3 
K 1 K KK	 K K K 

1 3 41	 1 3 4 

3	 2 3 3K _K 1~-1 K 3- K1 - 3K 1 ~K 3 K4	 ti4 
T1l	 H ti! T 2t 

_ 

1 1 1K 2 2K K 2 K 2 
1	 1 3 4 ° 

1(2 K 2 '-I	 o 1 1-K ~ -.2K 1 ,3	 4.. 
For Z =	 z2' z3' z 4 

3 
K 1 

3
K 

2 

3 
K 

3 
'3K 2

3 K 1 K 2 K,3 

, 
T - 11
1e, 

-K 3 

1
2 

K3 
2 

3K 
3 

3K 2
3 

11 ' T 2r = 
-K 

1 
K 

2 
K 

3 
1 

K 1 K 2 
2 

K 2 
3 

2k. 
3 

1 1· 1 o 

-K 2 
1 

K 2 
2 

K 2 
a 2K 

3 
-1 1 1 o 

.. 

t _ 

The .eigenvalues K
2 

, K
3 

; K 4 .are the solutions of (6). 
rect computation shows that Der R(z JI- o. So z are not 

• ,_ 1 1 
rum ,p01nts. 

The 
the 

di
speci

10 

"Case 11" is 'investigated in the same manner. We found only 
one ~pectrum point z* = o. Case 11 is more simple. In parti 
cular, for z cn the determinant of R(z) is calculated by hand: 

Der Rfz) = 48z(K - K ) (K -'K 2) (K - K ) (24 - Sz ) 
3 2 4 4 3 

2 rK 1 -	 (6 - 8 z ) K 1 -31 = o. 

'So z*= ° is the spectrum point. z 2 is outside n. The directQ 

computation shows that "mui tiple z" are not the spec t rum r 
,I' 

points. To nve s tigate the las t fac tor le t subtrac t from -(5)í 

6K 3 _ (36 _. 48z) K, 2_.18/<=0.As a result z di s appeared, and we get.. 
432	 3 

K -7K +15K -13K,+4=(K-l)(,<-4)=0. 

t.	 • By our assumption I K, 11 < 1 in n. So there are no other spectrum 
points inside n. 

We investigated the stability problem in both cases. In 
"case I" the spectrum point outside the unit circle z* 
= -1.063.... causes the strong instabili ty ob se rved in computa
tions. In "case Ir" there are no spectrum points on and outside 
the uni t circle. The Cauchy prob lem is stable in C /6,7/.AccQrding 

. ~ to ~hé Main Theorem/ 3 / the considered initial boundary value 
- nrob l em is stable 'in L . .	 2 

1, 

We thank G.S.Kazacha for useful discussions and help in com
putation Df "the multiple póints". 
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Ma3ena H.E., CepA~KOBa C.H. E5-85-39 
HccneAOBaHHe ycToHqHBOCTH OAHOH pa3HOCTHOH KpaeBoH 3aAaqH 
c npHMeHeHHeM CHCTeMbl aHanHTHqeCKHX BbNHCneHHH 

HccneAyeTCH HBneHHe HeyCTOHqHBOCTH, KOTOpOe Ha6nDAaeTCH 
B6nH3H rpaHH~ npH qHcneHHOM MOAenHpOBaHHH AB~eHHH ~nDKCOHOB 
B npOTH~eHHOH CHCTeMe C MHKPOHeOAHOPOAHOCTHMH no CXeMe Pyca
HOBa, llpHrpaHHqHhle TOqKH CqHTaiDTCH no HeCHMMeTpHqHOH CXeMe 
BTOporo nOpHAKa TOqHOCTH, 0CQHnnHQHH 3KCnOHeHQHanbHOrO THna 
B6nH3H rpaHHQbl HCqe3aiDT, ecnH npHrpaHHqH&Ie TOqKH cqHTaJOTCH no 
cxeMe BeHAPO~a-DaKca. B 3TOH pa6oTe AnH o6oHx cnyqaeB B&I
qHcnn:oTCH cneKTpbi onepaTopoB nepexoAa OT cnon K cnmo . B nep
BOM cnyqae HaHAeHa TOqKa cneKTpa BHe eAHHHqHOrO Kpyra. 3TO 
npHBOAHT K CHnbHOH HeyCTOHqHBOCTH, KOTOpaH H Ha6nroAaeTCH 
B pacqeTax. Bo BTOPOM cnyqae HeT ToqeK cneKTpa BHe H Ha rpa
HHQe eAHHHqHoro Kpyra. PaccMaTpHBaeMaH KpaeBaH 3aAaqa ycToH
qHBa . MbJ HCnOnb30BanH CHCTeMy aHanHTHqeCKHX BbNHCneHHH 
REDUCE. 0AHaKo BCe HaiiiH ycHnHH 6&mH T~eTHbi,noKa Mbl c~ecTBeH
HO He ynpOCTHnH 3aAaqy anre6paHqecKHMH MeTOAaMH. 

Pa6oTa BbinOnHeHa B na6opaTOpHH . BbJqHcnHTenbHOH TeXHHKH 
H aBTOMaTH3aQHH OHHH. 

Coo~-eHHe O~~eAHHeHHOro HHCTHTyTa ~AepHWX HccneAo•aHHA, n~Ha 1985 

Mazepa N.E., Serdyukova S.I. E5-85-39 
The Stability Investigation of Some Difference Boundary 
Problem with the Application of SYJIIbolic Computation System 

The phenomenon of instability observed near the boundary 
in numerical modelling of the fluxon motion in the long sys
tem with microinhomogeneity by the Rusanov scheme is investi
gated. Lacking points at the limit are computed by nonsymmet
rical approximation of the second order accuracy. Beatings 
of exponential type near the boundary disappear when we use 
the Lax-Wendroff scheme to compute the points at the limit. 
In this work we calculate the spectra of the operator of 
transition from layer to layer in both cases. In case I we 
found the spectrum point outside the unit circle.It causes 
the strong instability observed in computations. In case II 
there are no spectrum points on and outside the unit circle. 
The considered initial boundary value problem is stable. We 
used the SYJIIbolic computation system REDUCE.But all our ef
forts were unavailing until we simplified the problem essen
tially by applying the algebraic methods. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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