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Abstract. In hh pcr, wc @ o 0owrdcgpm&r ptffit lor trenlitwr pttidl itiScrcffi
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I. INTRODUCTION

In [l] we considered the following boqndary:value problem (Bvp):

,4(l*r,gr'$#{ $lU,(t,*,g}: = F(f, r, g)1 : tl.,l}
' Ff tIP, 

", f) [r=o ='tb;(t',y), r' ! 1,2, . . . ,ffi, : (1.2a)
\ a!;1pDiDt"4u(r,cre)1"=_o = ^l i ipDi4nfup,r,9)1"=+0, (r .s)

,  w i t h  i + j * W l : ^ ,  j = 1 , 2 , . . . , 2 [ 1 L ] t ' '
L  2 - J  

- l
'  .  :  . r  

,  t r l .  i . . j '

d!rere:{te*t!t}eG.:s{,e,,{T}.x g clget, l

ni ,- L , D',:,= # , $ ,i- nf:of: ...4::: and
A(t,r,g,DiDiDg):= t a;ip1t,x,o1DiDt"Dg

, d+j+l#,s+*+l

is a partial differential operator of h.r-perbotic
efficients are bounded for i + j " irll ( m * l,



6fr solu tidt"df ta 0n dary:nalu e pro blem s

fi:+'f.*'f.p{', =fi2:rp^l,',ahfl: F{t,zg\.€ t2(G..}' The coefrcieht$ o;iqft,$i&}-r(rraith'

; +7- +lP l' = rn * tp are,stipposed'to, possess discontinuous' pdints, on'ly on "hygerl
planela +r01, tendi*o,Qflhile.oSnd*,to,,t0.for,thepddy,a3d qa,tisfy the,folqw14g
conditions: 

t !: " ' i- '- {dl?u'-+tlne'1i/zt@+r)/21 
' '  , '  1r.E)'ai ip - 

@tm+r)oo I olz11-+r; lzl l, )

for't lrb'even 
' ' i"+'A:2', '4,. ' :.z[(t i ' f+"f)/2] where d!,!;B'= l ima;ip11,",r1 andub!r'p :

ligta;;611.r,r1 while r tends to *,0 respectively. In the case when m is even vie

ruq"ir" ih;i;t",0 = aomr.The coefficients af;p, o]r'rpin the condition (t'.f) satisfy

the relations below:

: . '  "  ; tJ . i i.. r
(1.5)

trn,tlre partitUlar casu when ther initi4l conditions (1.?*), is'replaced'by

O iU1 t , r , y ) l r=0 ,  :  o  i  =  1 ,2 , , . . . , f f i

we proved the following energy ihgquality:

l l u(r, ", y) ll sr.rc, S clleu (t, r, y) ll ' r"l.

0,21p;

In [2] for the problem (1.1), '(1.2b), J1.3) (with conditions (r.a), (r.s)) we
also proved the diial'inbhqality; The enerb inequality (t.6) and dual inequality
ensure the existence and the uniquehess:o?'sdlution of this problem for any right
hand side E(tasaid,€uf,.4{9).;(fon.d9tails ahoqt thisrlinear,plqblera rys refer to Fh

In this section we consider a new problem by replacing equation (f.f) in
the above problem (1.1)r, (1.2b), {x.e),(with''the go4{itions (k4},'.{,1.5:}} by t}te

nonlinear equation.belo\ili,,

A(t, x, v, Di 4 D 9)v (t, r, ll = F {t, x,' v, oi ol"gfl v1 .

For this nonlinear equation, the following theorem''holds.

, .  . , !  r  - . . 1 i - : . . , ,

1 1 :  i

(r.6)

(2.1)

i

lr

.:
i



48 ,i i ,.. ,; ..:..;..Jyggyg;*.Igtt;.Ssg

Tkeorem ,2..L,. If::F(t;nrg,D*D'rD8U) * o rcal tronhi*qr 'bounded fu4ct:ion o

vartitb|el"t, ' ir, i ' ! ;:ngnn'DfiU,(with'i+'t+ ltpl:S:rw:t=:ty' 'at41*Utrrrg,'EifiDgq1
hat firfi a*d: ev6otfd l1;ltnded detioritivea aith rry*t"to, a*iebkrqtltu;OflEJ', in,Gi:
thenthe salation of,th1 B"YP (2.1), (1,2b), (J.3) (withtle conf,itions (1'{);"(l;81}:
epists and is uilqa€. , 

' 
,

Proof .oJ yTheollf g:r.,,.Sr sq€h{r. €d9++J !'$ee de$qe the $iSqq€+ti{ ,e.:qpptip'u ,,*r

o.(f, x,.u,4 =N(t, r',y,DlEofi1v1t;jt',g-1'-tr'(4 t'gpfUi|Dful= o.',,PfDi

Consider the iterated Newton's type methods ' : .; . 1.;11i1 lii i

rli sgn) oio!,o uJ fU*+, - ur) - -o;(gr), (2.3a)[o 
-  

"( i+i+iFlS--r

or

le-,( f F!;ptux))oi'w;of'}(n*' -ar) *'*lAItrp*rr(u1fi,, (siabf'
d+ i+ lB l<m_1

whbie

F!,u(u) :-

The relation (Z.eb) is equivalent to

AF

le -,( f riipqil)ni;q:nffur*,
d+i+lpl<'zl-1

/  n  - \  i  .  ; ;

- rF(II) - "( I F'iip(u|l)niDLDtrtuv , (2-3-qI

For completing the prircf of Theorem 2.1, we need the follovingr.lennma. '

i ' 1 " '

Lemma 2.1. dssume the conditions of Theorem 2.7 ond let suppose thot there
exists re e [0,1) such thotthe problem (2.2), (1.2b), (t.3) psse*aes asolutionUs,
then the 'iquottart-ifir$a;grU); 0'iro,rccosc.t dn'unique solfitla*'ib:fl%,{rcl lor
some r  e (rs,1).

i i , ' I ' '

Fraof'of,Iib td,'*:J. *€pft$6tng &'ty F - I in (2.3el we get 
' . '

AUk - r( D F!1e(u**J)oia',nour+ rli;(ir-') 
: :i: i ::

i+r+iFl<m-l
/ s --'( L/ F!ip(ur-i)oiu,oflJ*.t. . : (s.e)
t  

l+f+fpf!f ,n:t  
' r  '  

"  
'  ' i "* ' i t r t  j  " :r""": i :  r ' r :  .glr. i :r : '  i i ' : ' ;J



@arsoli4lpa,ofitro"lrnaarir-r,idliie:probleme, {s

Subs*i6$ing*AEl*drom,(2.f),.ir(eft),fdeldb,.-i;, :-: ,.r.. , .,, .1:l;ii
!  i : ' , 4 . 1 : ; t i : , : !  ; ! i - ?  i ) ; l

[r'"( t' Flii$r trl;Dj -',r{d i,=r ;ryur*rr))
i*r+l9l<m-r

- "( t F!ip(u*-,1)olv"nf vr - ux-). (2.8)
' d * j+ lF l<m-1

By sett ing Wx :  (J*+t *Ur 
1nd {,x = 

le- r( , . , . , ,Fr '  -F!18(axl)oioi ,ogl ,'d+ i+ lPl<m-r  t

, i  t .

with

LxWr = rgk

i i  : : , r r r . :  i : ' ,  . " 1 . , '  . f , " f . H

| (2.9)

; - r '  i l r , -  r . , r

sx : F((Ir) - F(ur-') - ( D Flip(ur-rl)oioloapLz'tft-'i):''*;.
i+i+lplsm_t. . : .;:

Ilip gvident that thie.di&rential"gperator .Lp defined,as above is a linear operator
of hyperbolic type whose coefficients satisfy all the conditions as required for the
coefficients of ..4 (in particular the conditions (1.4), (t,S)). T\grefore the regrllts
reported in Section I for the problein' (I.'i), (f .zt), (t.e) c# ti,e'apply"t'd the'
nloblem (2.6), (r.zU), (1.3). Usi.ng the energy inequality (l;9), we obtain
' :

(2.7)l lw*l l"-t ,  s rcl [e*l f  
" i l" l  ,  :  ;  , ; . ; i1:: : ,{ . : : : ; , :  r i  ]r :  ; i ' , , , ;- .{

Since

llg*llr"r"r : llrtu*) - F((Ir-r)
- ( . D" .Flip,(trr-il)DirtIwfdi'-"ft-,)[f,"i;-'"i'" 

i;u
d+i+lPlSm-r

!':' : !' s }rfiwr:rJl!',1;-4c) <'3rllw*-,lli.ii", ,

we get from (2.7) the following iirequality
:,

, i  , ,  ,  l a G , i  . r  r r ?

llr* ll "-tq 
i' ry ifrr:, il1- r"r. "
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