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Tbe motion of fluxons in the long eystem with microinhomogeneity 
is described 9Y the equstion/1/ 

(j) _ (j) _ (. i-j' J'"(x-Xc)\ lc~\..ti' - t ~ x ~ t-
I t \; - J x.x I) I) 

~x(-e); rt (t) -= o. 

The well formed fluxon is taken as initial data. The relation on the 
discontinuity i8 true 

f>l (X~i'o) - ~~(Xc-()) :: Y' 1;~~ T(X'), 
Thus, if r (Xo) =F 1<. t, the first derivative .hae the discontinuity. 
In numerical simulation the initial equation i8 transformed in the 

equiva lent ayat em, Let LL; f~ , 17:- ~t , then we ~et . 

lL
t 

::-lJx..J 17t ~ u, - (i/tt'(X-,x,o)) hlA-(f(X1C)+ JlJ(~/J) J~).J 
li (- n:- Lt(e) t: O. 

The problem ~s solved numerically. The Wendroff-Lax scheme and the 
Rusanov scheme are used/ 3/ . The d.i.scontinuity j fi ' X ~)< , Ls clearlyc 

seen in computing, but it is floating. To investigate this phenomenon 
we find the asymptotic of the numerical solution of the modelo problem 

U t :: U'x -t ()c- (X) 1"",- lt -' 

f Q.-/ )«0)
lA- (X) (I) :: (1 ) L i,> x > (1 .. 

The solution of this problem 18 the sum of otationary step function 

O..J X< D..J 
U,i (X;;f) ;: { I ft.'v.., i./ .>< ~ O. 

and the step funct~on with discontinuity which ia moving along the 
characteristic 

..-.__---- .....,,~ ...... ,,~i' ..\ 

1.,'O»c.lh.'.tiettüW.. ' ~~.C.mt~\lllKflllilX II«Jlll"
, _6I1Snf,le-rSlt!, _, 



O O x ..t<o 
U", (XI t,,)1) ~ { (j1"'Lh i./ ..-' X ~ t ~ O. 

We conclude from aeymptotic behaviour that the numerical 8olution 
approximates 

Ui (X/f) + u. {x/ -t:/ j'1).-J 11 -=1=/1. 
To compute correctly we have to take the fictitiOU9;M~ in the 
case of the Wendroff-Lax scheme 

1t' _ ,1\1 .i--.... i.

! - ;;~v (i! h ~ i) , 
in the case of Rusanov scheme 

lo _ j.1 i"-~ i. .)

!' - /.kL- (i -)1 (L+ Co) ~~ 1) 
where Co de pe.nda on the echeme parameters. Below we give the expli 

cit formula for Co '. 
Let (1) is approximated by the Wendroff-Lax echeme 

"""1 "'" ~("..-v ""') J..-'L-(""" "'" ."')I)" ~ -= lA.,.J + 'L l(,J..L- l~ J -L +:z... U-J r i ~ LtJ .,.. U, V -L , 

"",'Lv e- O -=- O .:ti ± 
.J ...J ~, _,' ....J-II r1 J':~J li,; ) VI. J ~ 

(2) 

J < O ) J = O 
,.I{ O} i~U'", ;) : 

)~ O S"'c:., J -- { 
O.", J 't- O.

i/ / 

Here .~ ie the ratio of net eteps; in the real computation 
.L "r...... o:::;;-' ...... e~J (pJ. ~ L • After the Fourier transformation \, := L....> U ' I we have

J 

........ 1. (' c :t,," .;) ,....... "V J
LT :: i - 2-J/".}t.l.- l - ~ oI- h ""f;.ll -, cL 1';h- u.- c := 

= P(e ~ f) l'T ""v._ /VI J, ,h "" (~- Stl""( (f') cLúJ) Lr ",= ..J..--:--:- (3) 
,t I. :lv~ -t: ) n• (i- e.° f) . 

When L ~ i, the relation 1e true 

I+(e~If)) 9., z: i - 4. J, L ( 1- J-~)h !.v 'L -1 ~ 1.. . 

The system (3) is 80lved by application of the euccessive approxi

mation method . ~ 

\7 ...... :: ill~) - '1oC ~-L Yl{eofl1tL"f--1 J lIh'-1..-J..(eo~j elA). 
k":L ,(i- t Oi)! ~o t :J \rt,-,_ -ii. ~ I 

0__ I'T'''' 
Let l7 .. ';o • Then v 1.. is the Fourier image of the difference step 
function for the equation lA-/::: L~. Using the resulta from/ 4/, W9 get 

2 

;.. 

the repreeentation of the abeolute term of ~ ~-i-l 

""-.1.-~

u'i ... O = i -r [. h--i-? . 
From thie it followe that k-L 

1]'" =L, - M ~ h''''' i (i- t~ -, J L. +{ {f..-~ (iT ["'-i-~) '-1-0",- 0~ 
1> 1- e:f r (1-$) l' c 

(4) 
~ r 0-" - /'tt i (i-r) t R~ ( e:f) . 

In the following iteration we ueer R7(e;~) cLr ~ o(e--J.-~). 
-'10 h-LRea lly, either 2or 1'\- i-l ia greater than T . But the deviation 

of the difference step function fro~ the etep function ie exponential 
ly emall at the dí.atance O(h.) from the characteristic/4/ and the 
difference Green'e function is exponentially emall a't ~ = O if 
~~O is the unique defining point and the nonvertical characterie

tic corresponde to thie defining point/5/ . The following expaneion 
ie true . _ 

"f e: f L-d-.)
._~- =- -L- .-;:- ~ f 1:-L)K. eLlC.t =
 i-I oL(i.-e,"~) dv i +J.) K=v 1. J,
 

(5) 

z: 1 i, f- i -~)\: e:~ f ' 
J(i-e'rj + .t + ±- 'lc-'i.\ i+d--- • 

Thus, the absolute tem of (1-J-)-i ie equal to O and hence I'J..{l-t)-L 
gives no contribution to the following iteration. As reeult we obtain 

Li:- :; (Íj1 k-h- 0L;- -r R;- (t '-f) . 
i- 1

The eummarid R:(e, 'lf) givee the exponentially emall addition to 
the following iteration. In the third etep of iteration we have 

\7> F (i-e. '1ft -, J, "''' ( i)1 ';d) ~~ r-. . 
-I,L i:: P{";w C1-;f' "d) (i' E-~-1-J - ,,'~ (ir~ in + R-:> 

{ =o 

= (i-!"w f!;r t>d)) F (L- t '~rL + R";: ) 
"here R: gives again exponentially emall addition to the next ite
ra t í.on, In the K -th step of iteration we obtain 

3 



lI"'" :: L - /'11 rL 11."'- j js.- i (i_~I "") T R'''' :: i - A1 '.l.,.. j K-1. P "'-+ "7<. .......
 
. "- i-e. ~r I i -t -J-- - K- L"" r i-e' f' t ' IC L
 

The absolute t e rms expansion of R.~-L' R:-:t. are axponentially 

eman., ~\(. is defined recursively: j.i~i!-hk.i, ~lc;-I-=L.1.J"'lo-- jl< 

If f' < -i • the succase í.on [JIc.) converges to the solution of the 

eqlÍation j:- L-t tt-:,5 • In the limit we have the function 

(Jh- ::L- - M t 'h'Lv j (i-t k-) . 
-i-t"f T i-I 

It will be shown below that 10': approximates u-';. Particularly, 

in the vicinity of' J=c' the obt~ined approximation differs from the 

exact solution by the exponentially small value of M; • Tbe direct 
subetitution ShOW8 that tl """ ia the Fourier image of t he so Iut í.on 

of tbe following problem , J.. 1. (' - ~ "-, '-' - '""" ),~ ""' ... ,' ,,-,, "'" ~ [~VV_ u........ ) T -T U, J + i ,- 2· /;L. J .,.. U, J' 1 IA.- J :: lI.,. J .+ '1..- U, J r i . ~ - L 

IV r-:» í v. ~ < O.-J
'JI L o r;) J h...... j -J U- J:: L i , ~ ~ O ,
 

It follows from the expansion (5) that 

l{,: = j ( i TE ...) +)1 {A,i~ }t,'-'./ j 5-r0'"..... J 

where L.)..".. ia the Couchy' a problem ao Iut on in J z: O witb suchí 

initial data 

c {O/ ~ ->. 
\,t,J 7 (i-.)....) J J>-o. 

i-f oL / 
"""'--l-v 

It Ls naturally to seek the correction to lt-J aa the eolution of 

the nonhomogeneoue problem with zero initial data 

""+1 11...... J.., ( . "" "'-') dv'i... ("'-- ...... .......)
6 J -= I-J ~ T 1: b. H i- L1 '-z- lJ. J+i. -; .t.6 J -+ 1\ v-i-J - 1 T 

~=o ~i ±2., .,-!Lt~~J Vt.->-o.-/ ...J .-' ...J 
"/ / 

Denote the difference Green'a f'unc t on in J 7 O by r...., • The aucceaí 

,sion [t I"V} must satisfy the system 

te :: ~'Vv L- ~'~ j...... \.v-1. 

VI. -e, 1. ...Jt., ~ -)-vI-." (6 +~'-v -)~1 oL L J1 t ~ -.1.- L) - }~'- ~
 
1.=0
 

which can be transformed to the forro ",--i. 

t I-v' ~iT t : (uJ{L)) ~ 'Õ~ -l J- y;: I? L-,-;
CO~ j CVj.3 j 
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The correeponding linear"syatem eolution ie 
"'" -1 

r-./ <;Y +t.. = L-I 6, j"",,-} • 
(::0 L 

Ueing the methode of the complex variable function theory we inves

tigate the asymptotic behaviour of ~~ for ~~~. Consider the app

roximate linear syetem 
t~ _ _ .... -1. "'-"
 

W1J -- 'Õ_ ! J.- f o Jí t "-<-I -' M-.>- o. (6)
 

Remind that 

6"'.... :: ~'E~-r Ih'L".- ~ '~"V....J 

where -::.--.L-' ......( u.) J,,\A.- - .L,. 1 ""(u) oLu.' ..J 

t.: 'l-r..i 5lu.(Hk) -' io., - 2ft. J. (' i-"L U-)
r r I,L. d r -UoL (7) 

yvv == J-.. Ih ....(vJ ot~ 
o 2-1c. r u-

The contour r follows the unit. circle, the pole U ::'{ ie being 

paaaed by a emall are ineide the unit circle. ~ is the charac

teristic function

J(u,) = i + ~ (U;'-- rL) + f (W'- u ul 
which haa two zeros 

i +cL. ± / (J..+J,) '"-f' 1 t J. I 

-L, \ ~ i-oi./ 

two poles 0./ c>o and two stationary pointe • 

-t. . j i, +~ ) J ( :::t) - J~ e+' ~ A"1.c h'&-v L r I - + (, ,~ u,. - 1-oL .
vv" - - i-oi,) o • 

The initial contour.~ ia deformed into the line of the ateepeet 

descent of the function eh-.f. (u): 

Fig. 1. 
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In Fig. 1 the line of the steepest descent is shown by the shaded li 
Here lt i ) U:L are the solutions of 

ne , the stationary points are marked by the asterisks,' the domain 
r D i+ol. OII z: + J... t~ \;l. - .~- = -â -i+ J... ....i-d...	 o _t J(Ll) J ~ f ( U:))) , where ~	 - , 80

J..,(1-J.) 
ie shaded. Ueing the method or the aaddle point/6/ , we find that ... _ ~ ~ J t L + .i .... J.,... 

I = .i h. ---? OQ' thif . w 2..) , en rfl Ui) s. - i-.,L 

Hence U1 = ItL , if and only ifv, ::: 'J~ (JEf(Cô' (>d) *) (i t D( ~~-' 
( ;-)'- 1. J( .:t ) ::.., i.:»:(j j:-vv	 ,J: D _ +' i+oL = li'!: Z-: :: (l,,, ::l-J- !:. L~I 1-':1-. 

b-·-L i-J, !NO) v 

f _ c ~ (Ifr(<-h " ~)- (i + o(te)) -'	 
rg 

In both cases if c.- Z~ being inside [z] ~ l.l:~ I ) L-<-.1. ( 2: ~) are 

inside r . In particular, when .-L:: ~ and 2. -L =(Z ~ ri (i' il'-) , 
W h 

J':> C ,we bave the p í.c.t ure shown in Figa. 2, J~ rE eff(M "t} (1+ o(t:)). 

To etudy the 'asymptotic behsviour of T"", let us multiply both sides 

of the equation (6) by Z '-' and sum over h.- from o to c>C> • In the 
Lt~ • 

1~e of the st eepest deecent J f (l.<.)} ~ J.f ( Il'~)) • In arder t he row -- " <, ,.L::::. 2 h.. J""(Lt) should be convergent, it Ls necessary that 

o	 1 ~ J(l-L~)I < L • Then we have (see .(1)) ./
 

... u.. i
 U-l.:
T(~) (~<>_Z-j,JzT(Z) ~O_ió-)	 

./ 
./ 

o C".\ o 

Fig.2. 
= c,,'J j () (z) ~l1 l.'T (z)- B(2)) , and hence 

T(z) = ~L- .. , where 
(é"c j ~ r i T I vi.. B(2) . .'R 

." (,t'L 

U~ 

-c, 

Fig. J. 

i \ ,'z:(,tl,t,_ In Fig. 2 Ll ~ ,'<.., = ~ J1' ~ L J3r'· ~ .. ~, + o( t)\-) ..J 

B(1:) ~ ;.~~ J Li( i - ~ -f (~L)) 
r	 ln Fig. J Lt 1,2, t: - ~J3 :t 2. J3t'· e Z i- O(c'r). 

To study the asymptotic behaviour of ~ we find the singularities The correspond ing reeidues '51 0 ..!: (~) are 

of B(z) • We have e ~ 1l
te~ -r ( 2) :: t e.;~ (i O{i!: - z.:» / 

B(:l:) :: ~. r )3 (i- ~:) 
I T 

.
?"ft.~ j 

i'ftr -( .r: ( -<'l1\u ~) ::: • -1+0{2-2~J;. 
-...i- r l	 f (i- ~~-)cs: j 

t.r 
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Tben we bave 

T~ l3' . rI ~ - "-P Ji -"" + ' (. i -t O(r: - c.:)) t 
, 

t: 

21r ~ fv\ J l ~o 'J 
/ 121=12~1-(j\-' 

-r e i:1f J i- :; ( i T O(ti - c;»} .;z -.~-1 .1 s. 

The initial contour is transformed into the contour ~ for the 
firat aummand and the contour ~ for the Bacana Bummand, ahown in 

Fig. 4 
r:

L .~ 
? 

-,~ 

/" .... ~ é/~
/ ,

-:l.~,{ 

-,.1.. :c:\ O 
\, / .....~~~ 

"" ~-:-....r2" -':";'""",=-,,:::

Fig. 4 
I' We obtalned
!i 
1\ -J3' [ ( ';to: J J i- t; (i+ O{2 -700'» z -'d d,r- +T~ = i"1i;~j ç 

I 1

I 
e"t J J i- :; (LT 0(2 -7o~~ <!: -h-" J2}.
 

~ . ' 

.: Çhange the variablea 2:: z; (1+i) (L= jll.,t th . " en 

ef~ "-t~~ {f-'f r( u,:) IFF (i+tfi1t)) C (h<0 e"'(J~ + 

+ e'f r{u;) fFf~+tt,( t~ e-("",) e~( U1t } ~ -J3' n-1: 

c

.{e-,~1c t"'r lL+') + (~ rr tt:)} JRI: e-<c t~ (i+ o(t}) . 
c 

The contour C is shown in Flg. 5 

1\ 

·i 
'I, 

----.---1·1 C • 
• O

I l"ig•., 

It remalna to use the Hunkel representation of the gamma-function. 
As a result we have proved that 

li.,
'l

I, 

1 Therefore 
Vv 

t~7Lb~'Th-l
.J =C' 

Bence we proved that

",-::.L-- Mdvhi.-.-1 
tl i- e~f f i-t 

It ia known/ 5/ that when l""t~ , the àifference Green's functionC-..ç> 

ia O (!"'l.- 1-) in the zone of the size O(JM:) near the 
characterietic and exponentially small outaide thia zone. The diffe
rence atep function ie O(i) in the characteristic v1c1nity/4/. The
refore íX';' approximatea u-7 for alI ~ • In particular, in the 
vicinity of the diecontinuity at X= O ,the error /:1"'; ia exponen
tia1ly sma11 when y\->c...o. The approximation (1) by the Rusanov seheme 
18 studied in the same manner 

~'i _ """ L ("'" "'-' ..... k.. O)'ti, J - U" v -f i 1., - U, J+- J. + cf U,J +- L- J ~ J - 1. + U, J - 2, + 
(8) 

+ ~11. ( ...,. - ....... "'" ~....... ....
cf U, J i' 2J 2 l~ v + l{, v- '--) + i :L (U- ~ + L- 2. /),- ~ t 1. + 

-to 2., U....... _ U. n,. ) - ÚJ (u,~ q - II lt.;:i -t- G~~ - lJ. tL;: 1. -t- u.,-;-<-) 
~-i i)-2J 'L'i v .N 

. ~ {O-, J <o 0,1 

'-/fi1 J, ~)J t- (".. u.., o) U, J = r, J ~ O. 

As above, after the Fourier transformation we obtain the Bystem which 
i6 solved by app11cation of the successive approximation' method. In 
the second iteration step we have 

~ _.L _j!I J,'},.'"" i (i-t~) T R~(e"r). 
li ~ .: 1- e: i 7 'i- t 

8 9 



In	 this case 

f'(e~r) = i+i~ (t2.·.rJ'e~r+J' e-:'f- e-l:~ + f~ (e~:r_2.~ e- 2
" T 

+	 ~: (_ eti'+ Z (t z{r. e-ti r) -~t~ (tt:r -H :r+ r; - 'i e-1C'" 

For O$,.l ~ 1 , 'i.L2..._J..-'t ~w $:3 ,J!(t"f)):s::L /3/. Inaide tbe L<;.. 
stability region there ia stabili ty in C /7/. Computationa- were 
performed wi th .1 = t ' W = 2., • In d1ff~rence from preceding (i -t)-1. 
has the absolute term. In the following 1et J. =- t ' W = Z. ,then 

dv _ 2/Le 2 : r	 _ .erOQi-t --(H-:~)(t"\-+t1 e'V'-'l) -~ Ce e. , 

The poJ.ynomia1 Z~+2,:t~-lJ... has one real r-oot- 6=0,1480••• and two 
- J. 

complex-conjugate A/A.; A"Á = 'L~- • From this it follows, that 

C - - 2.. L[ J" = - O 15''1 .. , . 
'o	 - (1-J")(3(~:J.,+- L7) / 

The following iterations give 1f 
tj"'-~h-,cL''h-h-(lt(i'+Co)-h''''l) 1- + R; (t''f)~ 

3 i-e'~	 i

lT~ =L -J~,t k~ (i-'" (i+C0 1<~{ L-,h (i' C.) -h~L)) i=f1- R; (e i'fj, 
it i- e-'f I I i-f 

etc. In the limit we obtain 

(7- = fe'~ -, ol1<"- j 
iL
1- .f-

) 

where ~ ie the solution of the equation 

~ t: h I'V ~ •i -I' (i + Cc) 
By analogy' with preceding it can be proved, that ~~ approximates 
U,7 for alI ~ • In order that ij''*'h,''''- ~ = 11 +'>"'- i. , we bave 

to take 
~ ~ ....M~~"".:::.I.--:.....L=----:- ----:

J'tI :: / '~"" ~ ~ ~·w (it (i+Cc) h~ i) . 

thapk the corresponding member of the USSR Academy of Sciencea, 
N.S.Bakhvalov, for useful discussions. 
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npHHHMd€TCA noAnHCKd Hd npenpHHT~ H C006~eHHR 06D€AHH€HHOrO HHCTHTyTa 

RA€pHbiX HCC11€AOBdHH~. 

YcraHoeneHa cneAyo~aR croHMOCTb noAnHCKH Ha 12 MeCA~ee Ha H3AaHHR OHRH, 
BKJ104dA nepeC~llKY, no 0TA€JlbH~M T€MdT~4€CKHM KareropHAM! 

11H.QEKC TEMATI1KA 

1. 3KcnepHM€HT8JlbHaR ~H3HKa B~COKHX 3HeprHH 

2. TeopeTH4eCKaR ~H3HKa e~coKHX 3HeprH~ 

3. 3KcnepHM€HTdJlbHdA H€HTpOHHaR $H3HKd 

4. TeoperH4ecKaR ¢H3HKa HH3KHX 3HeprHH 

s. MareMaTHKa 

6. RAepHaA cneKrpocKonHA H paAHOXHMHA 

7. <f>H31-1Kd TAH<€JlbiX HOHOB 

8. KpHoreHHKa 

9. YcKOPHTelll-1 

UeHa noAnHCKH 
Ha rOA 

10 p. 80 KOn. 

17 p. 80 Kon. 

4 p. 80 Kon. 

8 p. 80 Kon. 

4 p. 80 Kon. 

4 p. 80 Kon. 

2 p. 85 Kon. 

~ p. 85 Kon. 

7 p. 80 Kon. 

10. AeroMaTH3d~HR o6pa6oTKH 3KcnepHMeHTdllbH~X 
AdHH~X 7 p. 80 Kon. 

11. BbiLtHcm·HeflbHaR MaTeMaTHKa H rexH1o1Ka 

12. XHM&.1R 

13. TexHHKa ¢H3H4ecKoro 3KcnepHMeHTa 

14. HccneAoBaHHR TBepA~X Ten H mHAKOcTeH 
RAePH~MH MeToAaMH 

15. 3KcnepHMeHTanbHaR ~~3HKa RAePH~x peaK~H~ 
npH HH3KHX 3HeprHRX 

16. ~03HMeTpHR H ~H3HKa 3a~HT~ 

17. TeopHR KOHAeHcHpoeaHHoro cocTORHHR 

18. HcnonbaoeaHHe peaynbTaToB H MeTOAOB 
~YHAaMeHTanbH~X ~H3H4eCKHX HCCneAOBaH~~ 

B CMe*H~X o6naCTRX HayKH H TeXHHK~ 

19. 6HQ4)H3HKa 

6 p. 80 Kon. 

p. 70 Kon. 

8 p. 80 Kon. 

1 p. 70 Kon. 
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noAnHCKa MO~eT 6~Tb O¢OpMneHa C n~60r0 MeCR~a TeKy~ero rOAa. 

no seeM eonpocaM o¢opMneHHR noAnHCKH cneAyer o6pa~arbcR e H3AaTeDbCKHH 
OTAen OHRH no aApecy: 101000 MocKsa, rnasn04TaMnT, n/A 79. 

CepAIOK08a C.l-1. ES-86-45 
Pa3M~8aHH~ pa3p~8a npH CK803HOM C4eTe 
OAHOrO CHHrynRpHOrO rHnep6onH4eCKOrO ypa8HeHHR 

lo1ccneAyeTCR pa3M~8aHHe pa3Pbl8a, KOTOpOe Ha6niOAaeTCR npH 41-!CneHHOM MO
Aen~<P08aHI-1H AHHaMHKH $n~KCOH08 8 npOTR~eHHO~ CHCTeMe C MHKPOHeOAHOPOAHO
CTbiO. nocTpOeHa aC~<MnTOTHKa 4HCneHHOrO peweHHR MOAenbHOrO CHHrynRpHOrO r~<-

nep60flH4eCKOrO ypa8HeH~<R u 1 = u .. - 1-1/l(x) sin u. B Ka4eCT8e Ha4anbH~x AaHH~x 
6epeTcR "cTyneHbKa" u(x, 0) = 0 npH x < 0, u(x, 0) = l npH x ;:: 0. l-13 aCHMn
TOT~<KH cneAyeT, 4TO 4HCfleHHOe peweHI-!e annpOKCHMHpyeT peweHHe Henpep~8HO~ 
3aAa4H C ji f. 1-1• JlnR KOppeKTHOrO C4eTa cneAyeT 6paTb $HKTH8HOe j.l *, KOTOpoe 
3a8HCHT OT HCXOAHOrO j.l H napaMeTPOB pa3HOCTHO~ CXeM~. np~-1 AOKa3aTenbCT8e 
HCnOnb3YIOTCR MeTOA~ TeOPHH $yHKUH~ KOMnneKCHOrO nepeMeHHOro, 8 4aCTHOCTH, 
MeTOA nepe8ana. 

Pa6oTa 8~nonHeHa 8 na6opaTOPHH 8~4HCflHTenbHO~ TeXHHKH .. a8TOMaTH3au~<~< 

OI-1RI-1. 

OpenpiD!T Ofu.e,IU~HeiD!oro HHCTHl)'Ta Jl.[lepHbiX HCcnenoeaHHii. Jly6Ha 1986 

Serdyukova S. I. 
The Discontinuity Floating in Across Computation 
of a Singular Hyperbolic Equation 

E5-86-45 

The discontinuity floating observed in numerical simulation of the 
motion of fluxons in the long system with microinhomogeneity is investiga
ted. The asymptotic behaviour of numerical solution of model singular hy
perbolic equation u 1 = u .. -p.ll(x) sinu. has been found. We take the step 
function as initial data: u(x, 0) = 0, when x <0; u(x, 0) =l, when x>O. 
It follows from asymptotic behaviour, that the numerical solution approxi
mates the continuous problem solution with ; ~~-~· To compute correctly we 
have to take fictitious 1-1*, depending on initial 1-1 and difference scheme 
parameters. The methods of the complex variable function theory were used 
in the proof, in particular, the method of the saddle point. 

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