
is ncgative tor u : llt: c - lt, (iu*t -- jt) nrLil positive lor t¡ :1lz: c,

fTsing;t,he continuity of (5.3) with restrtecl, 1,o't7, rl't' sere that thcle exists
Uo e (:!u yr) such tliul Tor' ll : lo thr:. diviclecl tliffcrence (5.3) be null'
i'et nr, Ë-: l,2r...,tlt, -l I dencte I'ol bl'it'f lLess lhc lroitrl-s r'*(r7o). Rcca,llìrrg^
thrr,t /¿, < (c *- .\)l(j,-rt -l- 1), thc inccluality c * h(ju¡t *- Jr) < ,t' itnplic-s
tlre existor-Lcc of ¿l point s'e (s, nì such th¿rt (rt - s')ljr -l l) : /¿.

Sinila,r'ly, tbele cxists l'c (n,*r,t) such 1'hat (t' '- ru*r\lÍ - i,r) -- /¿'

Non', since

& l -.=!: lt :,!-v::l-:-rt -tl - rnlr ¡

i, I I i, -- j, i,*, -'jn I ' 'ju*l -- "'
r',¡e imrrc:c-liatel)¡ ¡rtr¡.' fltt"t, .D,',,'(.i - tt) (æ)Pf;?)(n) ¿ 0 for '¿1I :t: c., [ -- 1, ] -lt

rvhrle ,12 e Pu-t unù p(n¡,¡ : f(r¡';1 lt' --= Lt 2,. . ., ru l- 1(rec*ll that ['ii,
fr2r... ¡în+till : 0).
Cõrrseclut';rtIy, L(I),',¿'( J)) > 0 as elair:nei[.

Conolit-r¿v 3. .-tn' ot'rler Ll¿q,t u (n,-; I ¡ titttcs ilíttcrentil!;l¿ raal J'tut'c,tiott,

I de,fined otr ((,tL itt'i,erwt'l I ltc conuct,: o! order n, on, L'ii is ¡Lecessu,r'y cr,nrl

suJfici,ent th,at

'r , r,-- r_ s \ ^, ^,i 2
\,rl ---t- - ! /'t,i:ï, I L-! 

-' )/ir, rl.¿ -> o

J \ t-s / \ d--v I
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ADAPTIVE SPLINE DIFFERE}{CII, SCFITÌMj] IìoR SINGULAR
PER]'URBATION PROBLEM \\¡II'H N,IIXED BOUND¿\RY

CONDITIOÌ.\ÌS

II. S'IOJÀNC\I I(]

(Novi Satl)

Abslract. 1'he splinc tliflc¡ence schcme clclivecì in [3] usiug âcìapiive spli¡e iunctìon
el.turlt¡rlior.r plohlcur rvit.h rni:¡e(l bcund:r:.vr aurl¡-zecl, Il is pr.overl tìrat scherne (4-6)

i l/i)) ovel. tirc nnjfor.m rncsh, r.hcn i3e : 0.i t¡r or.dt¡' nle ¡tr.cserrtccl.

'1. Infrorluction. ln l3l is rl
schernc using atlalltit't, silinc frr
åìn expouential base anrl in a case
i1! ,,tives â good aì)
rlrrived to suit a
va,Irre ploblem. fÌt
c-liffelcnce schetne
snl*ll para,rneter e. In 14] is pr.ovecl
cr)nvergence, in a ca,se of Dirichlel,ts bounclaly conditions er.crn optima,l
convcrgencc fol thab schúrute yhe! ll¿ì1,iì,metr)r: I is la,riablc, arrcl x,henp(a) - corìst a secoltd olilcl, of utifolrn globa,l ôc,nr.ergcncc.

ln this piìp€ìÌ' rve corrsitler alrother î^r" of t.rrrtì¿;i use : ectruatiou

(1) - eu," + p(îr) u =: f@)

alcng rvil,h tho rrixccl Jrouncl¿rv cordiíiolls :

(2) /.1u,(0\ l- p,u,'iO¡ :.t, ø1[Ì1 .{ 0, lorl-¡- litl + 0

(3) aru(L):,- prtt'(l) : ^(¿ az,lz Þ 0, larl + lfjrl * 0

$'hel'e e is 
.a, 

small p¿¡raml,tel in l0r7l, a* ptt q.zt þ2, \t, ^(2, 
^te 

given t_.on-
stânirs, p(n), q.(n) e C2[0,1], ft@) > p > 0.- -

P'ol¡lom rvith mixr.cl bo'lcl¿r rr. conclitio's concernccl wi1.h fiuicl
flou', elctlolyr;ir;, scmicorictuct<u. cfcvicl nroclcling ancl chcniicai lcÁctions.

¡\s usu¿ll tor this k^inrl of_bourdar¡z coriclitions rve.[r¿r,-ve g]tosen a,ppto-
ximatiorrs the oldcr of rn.hich is onc iower, than for. 1,hc inner' 

".1oåt-ion.
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(5)

(6)

M. STOJANOVIC

(-1 + qcL1rq)

,q
shq

+ ,,p == const, p(a¿) : It¿

cth r1,*

t :3 SINGUI,AÊ PERTÜR.EIATION PROBLEM j 1?3

Ilere it¡will be givcn proof for the firs1, ancl the last cqria,tion (5) and
, (6),IqÌ i :0 ancl r, : "N. X'irst,, rn'e consicler the case i :0. llherïr

Rh'u,o: %o{n, * grlh( - po cth po)} -l- wr{prlh(prlslrpt)} : yr *
-l Grlh) {lrlpr(p,/sh p, -- 1) l- lolpo (- po cth po)}

In this pâ,per it will be sho.rn that oul aclapiive spline cliffel'ence
soheme (4 - 6) 

^p"eSe"r'es 
t,hc seconcl olclet of unifourl con\¡elgellce in a

s¡ràll paramcterie wherr P¿ : 0 cver1 optimal cont'crgcnce in ¿¡ sense of
]\{iller [2]. But in a caso oT þ, --É 0 l,hc ordcr tL'ops to one.

2. The ditferenee scheme. Define thc ruriform mesh lengt¡ 7o : LltY,
-lÈ is a positive iltcger. The mesh poinl,s a1e giliç¡ by. ,o :'ih, i:,0(1)r¿'
Denotd by u,, the slline apploximation t,o the solution at 1,he point cn'

The scheme l3l rvill 
.be 

rvlittcn in a form : '

rlxi,¿-t I t'iur I rlur*, : Í¡-ú¡ Ï Í,8"¡ I Í,,oÇ{,
I'ori:1(1)À7-1with

,, : r - tu¡"ï(, -#] 6 : -++{' -fr
rr:t-#+('-#) ot: ++(

ri ^-/ùtþ¿ Ç"¡ : - 
2 tti ( -L -l- qctrtrl)
e q.2

The following aclclitional relations for i : 0 and tl -_. r\7 rlre cl-elived
florn the bounclary conditions (2) - (3) (see l3'l) :

*,1,+ e, 
[sJ- ?+crhq i- #)-+]] t,,,{p,li:(¡*a-H.

Thc nra,i'rix fornr of thc schemc (a) - (6) is
' Au, : Ii'

u'hctc ,r¡ : fnt,o, %tt...ru,¡¡')r andI, : llo, .f n,..rÍ'glrr'ate veclors ¿lnc1 :l
is a mi¡trix of the systcrn of cc1ual,ions.

îhc truncation error of the scheme (4) -(6) is rlefinctl arl r¿(tc) -: R(u(n¿) -- u¿).\\¡e obtain the euor al, tJre not'les as

(8) itr,(nr) - ø, j { lál-1 ma,x | ,r(u)i , o(1

n-lrerc rro is nn approximat;ion lor (I) at n¡.
So rvc rnust estimate norm of thc matrix A ancl maximum of the

truncation elror of the scheme (4) - (6).
fn the errol ana'lysis of this scherre rve'll tlse the asymptotioal

expansion of t,hcr exact solution given acr:orrling fo p).
L.¡DlrIrI.A. 1. l2l Let u,(r) e C+L},ll. Let p'10): p'(1) : 0. Th'en t'lt'e

solutio.n, oJ the problent, (1) hns the fornt
(9) u,(a) -: uoþt) -l- wo@) -¡ g(r)

tol¡,et'e

uo(n) -- q0 ex.p (-. r(1t(0)i e'frz¡.

(10)

' xzo@) : ølexp (-(1 - n) (p(7)le)Lrz¡

rg0 trnd qr (û'e bot¿nded' Juttctiott,s oJ e i,n,tle7ten,dettt o¡^ u ttnd,

(1r.) iottt@) I =< ,11(1 | et-ttz',, i : a (1) n

'A ¡r q, crtnstcntt i+ttlependent of e.

, , Estirmte oJ lhe 'ntat¡'in :

for variable parameter pr : VV:,

By estimrr

Itzl
(13)

À . ro* ] r3: t+ ( -- 
po el.ht' * d?)]

J

)n

g2

or in sholtenecl trol,ation

(4) ß,u,: Q,lo i : 1(1)À7 -- 1 O ==l['y

.+]Ì : 
',, 

l+ ( ¡å1; - 
tà n+ (- r¡ ctn' u 

:;r)
l¿,

,"-, 
{ 
,,1*:(-;ø -iï)-+]} * ".{", + p,f'f (

i- y¡

q

I

-+).+]Ï : y¿ r u,[+ (å".,n '- to) r+' (-;,h .#Jl

Tlre error analysis of (4)forv¿lriable pararneter O, :V'. t It¿:
: Ð(r¿\ fol the following boundary condilions u(0): ao1 u(7).: ø¡ is
gi\åìi'in t4l. It issh6w-nthat wtren i:L (1¡¡r-lthefollowing esti-
mate holcls

(7) lu(u,) - ø,1 ( lI lt' min (t ,Í-"1, c e (0,11, lù <L

tirrg Lhis u,t: obLain

l¿\l <
Mhle

MIV;
folhz {e
fothz>e
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Estintate oJ the tru,nea,tiom ert'ot'. ltccording to lrcmnlÍì, L t'ltc irunca.t
tion error of u(Q is the sum of the truncation enors of the functions
%0, wot g, that is,

t¿(Lr) : r¿(tte) -{- r¡(ro) | r¿(g), i .- 0(l) N'

Ea,ch of the sulntlancls of t¿(ø) u'ill be estinrated separately, \Ye 'rvill
start, rvith ¿0. llhe truncation clror fol tihc bouncl¿¡ry layer 1luncl;ion tto

forrl :0is
'co(wò - {rfi exp ('-{nþ'*o) ]- r'ü cxp (-- VÑ; ù -

- @o - pr) exp G-tte'|" rt) q.l * yr)

Fron. the bountlar)'condition (2) rve obtaiu

dr __- (Prllt') pu f "¡, exP ? {ir,trlà nr)

wtrere po -.. lff@¡lett'.
11, simplifics bhe trrrncatiort errol to :

co('røo) - exp ( -Vp'þ.') l9lh) Po - (þrlh') (po itrt po)l #

f exp eVprl"*t) @rlh) (prlsh pr) - (?o - p)h)'ßLlh)

(pr/sh Pr - 1) exP (- lfffin), i.e.

r¿(n,s): (prl/r,) t:xf( -Vp|"rrl {po -- po cth po -l exp (-- po) pr/sh p1 -
-- @o -- p)lh exp (-- pu) (p,/sh P' - 1))

Vlrs 1yi1l clividc¡ this oxpression in t'wo parts r, and ra rvhich we
shnll obserYe sepalatel,1-.

(14) r,: (p'/lr,)erp 1-{ffinr) lpo - po cth po -f exp(- po)p'/sh prl

(1õ) rs: (p,//i) r:xp t-Vnl"r,r) l.lpo -- ?,/)lp, exp (-po) (pr/shpt - 1)l

As - exP (-- Po) : sh Po -- ch Po

rr:(rjr/ir) exp (-Virt",,'nt fan-shpo+ -pocthP.,'^h^ 'pt I
L slìpl ' v¡L-uuhPrJ

Aftcl Taylorts €xpâns:iclns of thcse cxple,ssions s'tl obtain :

^;, -.g1ltt)exp (-- VI,,t" ,,)e nÊ{t - ,, ) +*-¡{. f p3+pi)+o(p3)}

^? - n? (' t 
åpl'o(p8)Ï.ic:(f1ili)cxp(-llpul. to)"*-o*tt- t, f ; P¿í --

fn the difference r : rr - ta thê harclest pa,rts are cance,lled. So
x'e oìlbaiu :

I

i

1i

r,,(ruu) : (!1//r.) r,x¡ ( I/prþ,.i d; gi' . (J(pä), i.c.

ro('tto) -- (p,//r) cxp ( -V prt" 
"r) +- 

lLqrpl -- tt(r,.\)'o(p3)

Using esiiur;,ttc

(a) ip(0) - - p(:t)j < ,ll rif, i;i;ice 2r'(0¡ -= g,

(b) lla exp (- l) I < C(0) crxp (-- 0r),0 < 0 <1

'n'e obtain the final estiuratc for ro(øo)

(1.6) iro(tro) I S llhsleexp(--O[i|oll"ro),0< 0<1.,tvltcn/i2 ç e

lllom (7), (L2) ancl (16) lve obtain for ì:ouncilr'y.taycl function
to(tln) the f ollo.rvilig c stirnatc

(l7) lu,(n¡) -- Irh,tl < M.h,2 for' /¿2 
=< 

s

-ly'ht¡n 
h,2 2 e nsing esl,itnatc

sh p,/p, : Êh po/po + lyttù uill{lexp (s po) 0 < I < t
(14) yielcts

r,: \fultt.) c-xp (- Vliþ *r) lpo - po cth po -f- exp (- po)po/sh po *

.-j r.:rp (- pu) lIIh eftl('l exp (à a.''.¡l

ås orp (-- po) : - (sbp6 ,- chp¡) u'e obtzin

l',1 ,< ((ì,/ira) exp t -VfJ" *o) )1[lt nlllfltxp (- po) exp (ð po),-

r¡ < à -í 1, i.e. For /¿! > e

(18) i",l { illfã cxlt (-- þ rollle¡

ryhere p is 1,he smallest constant which a,ppea,ts in [,he proof.
Iìstir¡rate fol (15) is the follo'lving

tq =.= (p¡//r) exp (,-{Nutrl (?,0 - -'l't) lpt(prishpl - 1)l

;\s i pris.h pti < ilf
(19) l"oi < M ï,ip,tllL) exp(-- yr¡e:a) < M eih cxp (-* Srøtl{e¡,

0 -- å, < 1 ilr â casc h,2 Þ a.

I
I
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(18)', (19) with c¡sûimates (a), (b) give i,hc cstimatc

.l ro@o)l < J{E exp (- þ *ol[7) lor h2 7 c

l'his, nr,atrix estimate and (?) gives

(20) ln(n) -- ¿¿<or| ( XthY; lor tf 7 e

clue to ltounclar¡' lnycr frrnction.
Thc ploof ancl the cstim¿r,tes for i,he function zoo is f,he siniilar.

Now r\re must cstimat,e the function g(ø).
Forrnal Taylor''s exp*nsiolL of q!t) : RnQtr¿ -- Qu(Lúr) has the form

(t1t) :

(21) rÍ:.c10),LL*l.r(rÐu'1 î(f)utt )r- rl')u"' +... + n, i:0(I)n
for i : 0, 'lye hâ,vcr

r[0) : 
"6t) --- 

0 anc1,"5,) : Qrllt,)r¡lf 12 - elpo (1 - po cilr po) -

- e/pr(sh pl/pl -_ 1)Ì

\tr'hen la2 ç e r-¿e obtai¡
(22) 1"6')l < JlI'ltzfe

ancl for /i,! 2 e rve have

(23) l'6') l < a Q, -t- {4
Fronr (7), estimah: of the mat,r'ix anù (23), (22) tve have

(24) iu,(a) - u,G,tl <Mto, for h? < e

anci

(2õ) ltt(rr) - u6rl < XI hV; lor ttz ¿ e

d-ue to the fuuction g(u).
ft is cas¡' to check that r[a) and remaincle;:s are of the lower order

l-l,or. -Q\Ulr¿ln L0 .

N.o\l' n'e can formulate the main lesult :

Sf ÑéULAñ,,ËEÈTÜR.ÊAfIOÑ PñÔSLEM ,111

The cstimate for the last equation rvhen i : -ðy' is the similar. rt is
anol,her case of boundar,y conclil,ions, case (2 - B) rvhen þ, # 0.

For variable parameteï {,. - V'pl, n, whele p, : 1¡t(t.i) Lhc coefficients
cif (6) are

rñ : (Prlh)(- p¡y.-r/sh p*-r), r"* ..= uz -1,- ()rlh) (p¡¡ cth p¡r), ri :0

4i : (Prlh) (1lp*_rX1- p¡¡_r/sh pN_1), qK:ßrlh)(j ltt*)(p* cth p¡¿_r) tjñ:o.
'1.lien

r¡¡(tr,s) : Gzlh)exp ( -- yffi nù{ - p,r-r/sh pp_r exp ( po)-l- poi prcthpr-

- (?o -- ?N-t)lpN-r exp (po) (I - pr_rlsh p¡¡_¡) -i @o -.

- px)lfiu (p¡¡ cth p"-r)Ì

D¿veloping those explessions a,t, pry \r'e obtain :

l*¡(tts) - Gzlh) exp (- y,1t¡e n*.) 
{tue 

- pf)(++-P0 + 0(p,))-
(26)

- (pË - ,r, (+o*-* orp,))l * "
where

-Èl: exp (pu) i *ø(p¡v-r -- p¡s) ì- (pt - p"-r)lp(l - p¡r/sh p¡r) _-

ø(P¡¿ - po¡-r)/p'(p¡¡-r - p¡¡)l -i- O(hale).

lYitlr ø is denoted part in p,v-r/sh p¡-, : pr/sh p,v * (pn-r - p¡t)ct
wÌLere

^ shp¡r-p¡vch.pa' p¡¡{- 7 , 1û - s¿,;-- -- *ï(' -ão ei +; pi'. -f'O(pin,¡ for hz<e'

Tht-n 8 : (,gzlh) oxp (- [l* ,.¡ (p,u-, - p¡v) exp tpr) I --9. + o( pi)l "\6J
ft gives
(27) iÆl < Mh,2fe for li2 ç e

Itisobvionsfrom(26) thatmainpartof lr¡(øo) I < Mnaþ,
.'rhe estimate of Æ clrops the order of uniform ,oonvergenoe. le e¡".
E¡ac.tl,y, (27) and estinrate of matrix give

28) l.w(qo) - un! .< LI h for åz 6 a.

M. SÍOJÀÑÔVTO I
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Trlnonnm 1. Lc! tcr: 2 : 0!l n lte tlte altpu.onitncrtion to tl¿e sol,q,tion ol
problent (1"). tuith, ,n'¡inecl bou,nd,a,ry cond,itions (2) - (B) zoith gz :0. Let
p(n), f(r) lie in, 02l0Jl cnd p(n) > F > A ancl ?'(0) : ?"(1) :0. Ihen
the foLlounttg ineclu,ality z

lw(rù,-- wol < Mh min1h, [ã¡

ltold,s, M is a con,stant intlapeu,tlent o.f e and, h.
Proof. It f ollows f lom the cstimal,e f ol the functi ott ?Lo, wo and. g, i.e"

flom^ (77), (20), (24), (2õ) and from the esl,imatc of the fan.clian w(n),
ancl flom (11).



'; ;í178

ì

I

i

II SfNGItLAn, PEAtURTBAfIoN F!óBLEM ' t79

, Similarly as in pròof of Theorem 1, we.obtain whe:r h2' > e

'. 
, l,rr,(;rr,r) 

:,?ú¡;l <MhV;

ilr (iì ) eisl,imate of g(r) for i : rV gives ' t!$) - "l}) - 0'a'ncl

, afrr:+(r';u -- eñ Itw-t) -- e(q¡¡ * qfu),,, ' , 
r' , ' i

.,ß) ..- - l; ?, - el.rftt2,v (p¡, l-.ir pr,7z -f 4) . , .',"

rvholt: ir derrt¡tcs -r,. pirr.l, s,hich clo,.ts nr;1; ii'lTlui:iltl(r 1,liet rit'tll:.r'' E-if rLliifoÏm

Table 1

\k

99 1 .00
0.866E-020.173E-01

2-7 0.99
0.2658-01

1 .00
0.t33E-01

2-¿ 0.99
0.3968.- 01

1 .00
0.199E-01

)-B 0.99
0.585E-01

1 .00
0 .293E -- 01con\¡cl gr'nc('.

\Thr-¡ /i2 ç ", ',L? - - l'ri1 -,

So rve obt:r,in l''lq'l < Ii lf f e f r¡r h:

,o

þ.^lL,i2!1 -t--quI 1r)ìr r':
3 e :i,:t c1

t

J

lfl

2-ãt

,-6

0: 99
0 . 855E -- 01

1 .00
0.428E--01

i.'ii,i < ,a[(ìy;) /J¡ ro1. tù) 2 e'

0.99
0.124E+00

1 .00
0.621E- 01

p.ee
0.1788-l-00

1 .00
0.894E-01

It givcs vith nabi'ix estimtic anct (7)

(2s) lu(nw) - u*l .< Mt'1fl

Itt(6¡) -u*l < MIL|

due tq the function g(n) , ;

Estimate of tu(n) is similar.
Above alI imPlics

2^-7 0.99
0.255E+00

1 .00

f a'- lt¿ - > e- a,nd.

for l¿2 ( e.

0 .128E +00

p-8 0.98
0.364E+00

1 .00
0,183E+ 00

'',: ;; "" ' ' Z-o 0.97
0.51?E+00

o.92
0.2608+00

2-10 0. 84
0.1428+01

0.96
0.7328+ 00

0 .99
0.369rt+00

'Iunonnlr 2. Let condi¿ictn, rf I'h,eore'tn, l tte J'i;lj'iLlt¿cl, tul¡ere cr¡tttlitir¡ça

(2) antt (!") nre tul!'i'led,' 'l'hen

0

2-l1 o.47
0,32411+01

0.70
0.194E-l- 01

0.92
o.1o3E-l-01

0 .98
0.523E+00

lu,(n¿) ---ø¡ I ( lllln i¿? < u

MhV; ttz 2 e Table 2 gives a test lor the same example with end conclition of tJtpe (2-3), wñere

Êz-0'
u(0) - u'(0) : 0, ¿¡(1) - 0M. í,s a constattt ittd"eçtend'ent of e and' h7 i :0(1)¡f ' - .:."'þ""ït-ilr"lláis from 1ir¡, nheor'ern 1, (28)',(29) ancl the 'esl'imate' 

o:T iu(n). 
-

'IHoonpru B. I.f co+ti1,íiirn'" ,tt'(A) :7t'(1) .:6 '¡, llheo,''e¡¡t ,2 is not

scr,t'is!íed th,e'tt, the Jol,lot'uing estin¿ate : :

(30) lu(n,) , ,,1 ç r[ min 6,{l¡ nolas

: ,. . :Ptoof ., Whcn lP 2 e, l.o l < Mlh(po - ?n-1icxp (--V polu er-iqÑ
Since-lq; i < .W, lp, - p,t-tl' 4 ll[ n*-u using (a), {b) wc qbtain :

(:11) I +o I < ,tl'l/ã/rì't:xp (':'- à'r¡"='1')/o)

Þ'rom 1,he fact r"(p') : 0 rve obtairt

(32) I ",. - rr (Po) I < M lf "¡n 
exp ( -'3 e"À'-l)/E)

(31), (32) ancl (b) Yietlcl

lrr(øo)l < M t'xp (- }ru'¡¡-vle)

l',-il,h uratlix estimate i1, gives (30).

The estimate of i,he other parts is the same aê in Theorem 2.

0 .99
0.1708+00

0,98
0 .24?E + 00

0.99
0.344E-01

0.99
0.528Iì-01

0.98
0.789E-01

0.99
0 . 11?Fr -F 00

0

ir. ss
0 . 355E -l- 00

0 .01
0.102E+01

0.9?
0.5078+00

0 .95

21

0.97

0 .19

0.48

0,1

0.3088+01

o.94

0
1

0

0.67

o.45

0.1858+01

0.90
+00

0. 83

+01

O .BB

+00

0 .97
0.682E-01

0.97
0.2318+00

0 :95
0.134E+00

0 .95
0.210E+00

0.04
0.699E+00

0 .90
0.9928+00

.69
E+01

0.97
0.145E+00

0.99
0.1578+00

0 .91
0.659E+ooú

0 .94
0.310Er 00

0.93
0 . 4538 -l- 00

0 .43
o.246Il+0I

0.81
0.134E+01
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2.O0
0.484E-03

2 .00
0.1898-05

2-r 2 .00
0.6s5lt-03

2.00
0.268E--:05
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2-',¿ 2 .00
0.81?E-03

2.01)
0.320Iì-05

2-3 2 .00
0.337E-05

2-4 2 ,00
0.352E-05

2-5 2.00
0.487E-05

2-6. t.9l 2 .00

0.183E-02 0.73:lIì-05

2-1 7.16 2.O0
0.1088-04

0 .255E -- 02

2-8 1 .18
' 2.00

0 .228tr - 04
0 .372r'l (t2

o.- Ð 0.29
0 . 461E -02

1.99
0.9048--04

1. S9
o.2278--04

il
l

i
2-70 1 .23 I o,)

0.511E-03
1 .98

0 . 13011.-- 03
1 .99

0.326E-040.1938--ti2

2=11 0.41
0 .238E --02

1 .81
0 . 680F1- 0:l

1 ,89
0.184n-03

'I .99
0.4638-04

Ile¡tturk: .In l-his exan¡le the conclili¡n in Theorems p'(0) : p'(l) :0 is rtot salisfietl'

Numerical Experiments. 1'he sclìomc (4) - (6) is testetl oD the

cKAmPlrJ

- e'tL" + (1 -i- u)2 u, : (4u" - ILn ! Ð (I l- u'z)

$,ii,lì conditions t¿(0) - 1L'(0), ?¿(1) + uL'(L) :0 taliln flom [2]'
The progr Ìll s ancl executed oll

Delba340(PÐlcrvitlr16significant
figures. The te n's ibetl in [ß]' There

this scheire is tc mp ound-ary conclif ions"

Table 1 shorvs o'bservecl r¿ùt,es of rnifoÏm òonvclgence obtained over'

uniform mesh. fn"'sããoit¿ line in each row is the clifference between tç'o

äå".ó""ti"e meshes (for' 1/-rY und LlzN) given in max norm'

2.00
0.293E -04

I .99
0 . ti04D--- (,4

1 .99
o.l23E-04

2.00
0.1351t-04

2.00
0.141E- 04

2 .00
0 .195E -04

2 .00
0.757E-04

2 .00
0.107E-04

2 .00
0.128E-04

4

1 .89
0 . 35911- 03

1 .99
0,172E -03

1 .98
0,3598-03

2.00
0.303E-04

2.00
0.428E-O4

2 .00
0.512E-04

2.00
0 . 5tJ9E -- 04

2,00
0.56ílE-04

0 .7788-04

1 .99
0.1178-03

2 .00

0
1 .90

82E - 0:l

1.91
0.I33E--02

1 .79
0. 1?r3ll-02

1 .98
0.311E-03

1 .98
0.466E-03

2.00
0.121E - 03

2 .00
0.17111-03

2.00
0.20511-03

2 .00
0.21ôIt-03

2 .00
0 .225Iì - 03

1 .9S
0.86111-03

t.s7
0.8978-03

o.72211-02
1 92

e-c.157


