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L,et us introrluce splines as follorys : on [ø;, ø¿*r]

II,.r(n) :,/,.(1 - o(t)) *f*r o(¿) + n,, fi(tn _ Ztc + Zt _ a(t))lz t
(1) +ht(l;+t(2ts -t4 - Q)(t))12 |tfi.f,ietr _ Bts + 8rz _ a(tl)lLz +

+ h? l;Irßr4 _ 4f { a{t))lL},

fh;,, lt, 
:,.fr,*, "^ frt, 'i : a, (1), æ .- L. ',[tle first lorv,,.:*",splrne (1) is generatecl by thc function o aild.

rs con'enÍe't in . "to class ol continuity of the spline. Such a notation
Thc function a,tinß function for ilre sptile (1).'Ihis function is to condit,ions

(2) o(1) :1;o(0) : ¿,,(1) : o,(0) : o,,(0) : Q),,(L) :0;o c!ú,2[0,1].

Tlre sct of functions rdrich hold contlibions (2) is rlonotcd tty g ancl t,hísset u'ilt be callecr l;rre 
^set 

of ge'e,'aii'g t"nctì-rs ìri"iüä'iã.1our.

^." ,r"T;'Ëà 
(1) the ro[o*i'g forruulae ftrr ilre deri'atir.ei-lì ,,rr* sprine

(3) tli.r(n): àÍ')o'(ú) +:f:Urt _ 6,? + z _ a,(t)llz t 1"rrc* _ 4t8 _

- a'(t)\12 -l ttlfi(rZ tB _ z4tz + Izt _ t:,(t))lLz + tùí:,+ítztl _ rztz +
{ u'(t)llx?,

ïtli"(n) : 811)o,,(f)/tr,¿ ! Jlez tz _ IZ t _ t),, ç¡¡¡l(zttt) #
(4) + li+ll.zt - 12tz - o,,(tllleh¡) + /i,(36 ta + 48 t +

+ 12 _ a,,(fi)lr? * fili,t(B$¿z _ Z,j,t + t,,(t))|irl,
H[2Ø) : 8(,),¿,(B)(¿)/tti ]- fiea t _ xz _ a<ù(t))l(ztfi) |

(i:)t fi*,(L2 - 24t - þ@t(t))letL?l + l¿,,(TzÍ _ 4E _ ü(3)(¿))/(1z tl),+

+ l;í!)(72t - 24 + o<tt(t))l(tz h ),

ntil.f) : 8f)r,(4)(ú)/ h:! + l:p+ _ n/lt(t)) l(ztùsà _', .

(6) - .f|ure+ + a1t(t))letù * Îï(72 _ o({)(¿))/(1zhî) +

+,f;,_,(72 f o(a)(r))/(l2 tfi) ,

$'llerc tlre notation åg) : ff,*, _ lùllr, is used.

_ ft]our (1), (3) a,nd (4), lahing irll,o accorurl, (2), the contirruity of the
splinc.an{"its clerival,ives of the first ancl the second older follon's jnirnc-
cliately.

Some examples of genelatine fuuctjons fol the splinc (1) :,r,e pre-
sentedilrelow. So, it, is ei."sy to 1:r'or.e thaù conditiols (2) are helcl lt-v-the
function

(7) a(t): ¿s110 - 1õú + 6¿,),

rrhich getrel'ates 'lvell-kno'r,vn quintic Ïlelrnitc splirre. The follorvins lunc-
tion

/o\ ^./{\ {4l3lr - (X + 2r)l,afrz, t e (0, t),
\o.¡ u\ú)- I

11 - 4(1 -d)'/(1 - ") +(3 -2t) (1 -f)4/(1 -,),, de !r,1)
q-here r e(0, 1), ge,nelates qualt,ic Hcl'tnitc¡ splines. In tliis (,asc ; t,epte-
seuts an adclitional hnot, talrett on (r¡, c¿*r). llhe foulth cleljlatilc of func-
tion (B) has a discontinuity r¿,t the point, r. Sotne rnole eratnples ol qene-
t'ating fuirctions ale plesenlecl norv. So, fr..uctions

(0) r:(t,u,): t3(10 - 15, + 6t)lg * ut,(r - f)'), r 2 B,t,u,) -22,
(10) o(¿) :12 - 3û¿ +21i2 -x4ts +12tl\ - ú) - 72(I - f)/ 1+J)

belong to.tlre set of genelating functious g 1oo. fn the exarnple (Ð), tt
}epreserrts a free pru'a.mc:ter of tr.lre spiine. 11, Éhoulcl be mentioncrl
thal, if the funct.ion g is fl'orn the set clf genelating functiolis tl:en erelv
function of tha folln
(i1) r,(¿) - ç(¿) .r(¿),

lr'here the frurctiqin i hcrkls follolving crtnilibj<tns

1(1) : n, Y'(1) : y"(1) : û, y e C2[0, 1],

is Îr'onr t,his set, too. 'I.lre next îulrcl ions rrra¡- be gir.cn as extunples of
frtctiotrs 7

$2) ^¡(t,nt):li(r I u{(7 - ¿)'), t 2 B, ,rt,} -22,',
(13) ",'(t, il) : exp (- ttt,(I - ¿)'), f. )- B,

lr'hele z¿ is a fr'ce palllrneler'. r,et lrs Lìssun'Le lrot'1liat o, antl rl2 àr'e gene,
lai.ing linncii<tnrr, rvhicli liolcl cr¡nclil,ions (2). 'Ihen thc fnrrcLiuris;

(li[) Ð(t) - (,u,(1) f r,(t))iZ,

(15) 4-'(r) : (1 f trr(l) - ur(7 - t))12

¿r'cr frorn g tao. thns, using tlansfolmaiions (11), (11) antl (15) ï,,o get
nelit generating functi ons.
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onc of thc mos1, important questiolt is connectetl u.i1,h tìle
itrtel'polatioû's acciut'acy. Lct llrSla, tr] be thcreal .Sobolev

4

\Tr'$la, ¿rl : {/ e CÐr-rlt,, Itl:.f('t'-l) abs. cont.; lþ'\ eL*(tø, ål)}

rvith tire norrn ll/ll*: ess sup (1./(ø)l) (see, e.g., [10]).
'{'he folloryiuo ."p"åiúrlltton of the splinc (1)

(16) I{,,r(t) : II ,(n) ¡ hlflu4 r,¡, itt¡, fii+t¡ n¡+t¡ fr¡+rl X

x (t'(ú) - ¿3(10 - L1t l- 6lr))i6

for ellol an notation are usecl in (16) :
the quintic lln.r, ur, fi¡¡ fii+L¡ fr¡+t¡ fi¡.t_tf

ual,_finite cl Ie hrrots of the funciion'/.
J e llrs*lu, b retnainder' term

Xl(n) :11,,"(r) - Í(r) : IIs@) -.f(n) { lfiJln¡, n¡t n¡¡ nt+t¡ fi¿+tt tr¡,.r1 X

x ('u(l) - t3(10 -15 t + 6r,))/6.

'tr'alring into account that Jlur, ur,,fr¡¡ fi¡+r¡ fr¿+t, fi¡+tf :,1(6)( 0/5 !, v,hcre
þ- 

e lc:i, ri,*rl (see, e.S., [2]), frorrr the Iastì'elation iì;-ftrllorvs iürrnôaiatety
tirat

lfr(r)l ( 1{5(r) -Í(n)l + ¡¿i x max (lt'(¿) -d3(10-15r+ 6r,)l) x

ä.'l,ii.1,l /'r ) ( 4l D I 7 20

olt f,rLr¡, r¡*rl or

(17) lVI,,, -.111" < llÌ1, - .f lt..,+I,5 x I{r(.u) x lllrsrli*l T2o,

u'hete /¿ : mâ,x (/r¡), /f,(o) .- nzrx (l,u(¿) - ¿3(10-15, + 6rt)l).

In an analogous rvay tirc corresponrling csbirna,bcs fo l derivativcs ca1 6e
obbaine.tf . laking' into account estirnabes for quintic E[ errnitc splines (sec,
fol instance , [t4]) \\'c ctìlt sumtnrì,1'i\ze from thc abor. e.

Turcor¿uu 1. TÍ..1 ellr\ltt,, bl cr,rtd t, e Co l-0, 11, tl¿en Íor th.e s\tline
(1) generatetl lty the Ju,nctiott, 'u tlt¿ :lrtllc¡toittg esl,ímdcs

Iret 1s suppose norv tha,t J!' are unavailable. In this case u'e have
clealt x'ith tirc^þr'oblerlr of intelpolation of given clata /!tr) : Í(r)(-n,),

s oT tÌre rnesh À. In the case s'hen
lant, is lec¡rit'ecl the solution of the

-'iTåîå...:.ìlT' iì,!-ïr'3 i'l\l .fåii
re foulth-older accurate. This type

of splines can no1, be usecl in thc cases rvhen continuity of higher cleriva-
tive-.s is requilecl. So, if the C2 continuil,-v of inteqlolant is reqrdrecl we
cârn 1Se clointic Hermite splines for construcl,ing- tlie interpolanl,.-fn
this casc /;' ma¡' be :rppro,ritnatecl using finite differencc formulae, the-
refore the intelpolant is explicril, one.

f1 the casã tr'hen C3 coni,inuit¡' ìs letluirecl using cluintic splines rve

har.c a nonlocal pt'ocerlure of clefìnirrg JI'.ln rvha1, follorvs an explict
intclpolanl, basecl on splines (1) flom the C3 class of continnit¡'is cons-
tructe d.

Let us clenote Sll',',r(nt) - nIf , i -- 0, (1)' fl. Then the sltline (1)

can be s ritten in the follorvìng \Y:l) : oll ln¡, n¡*rl

(18) S11,,r(r) : I'Q - 'ù'(¿)) I J4ru(t) | lt"¡.f l(ta - 2¿t ¡ 2t -

- a(t))12 ! hlfinr(2t3 - t4 - r(t))12 + h'ùtMIf(\t: - 3¿: a 6tr2 -
t(ü))/12 + hiMf+\@f - +t3 i r(t))112.

or, folmally
(19) Á/1,,r(ø) : Il,,zkt') -i /¿i(llrÍ * J'i') $rn - 8¿3 + 6¿r - o(ú))/12 f

I hlQ'IL, .fi*) (stn - +t3 | a(t))11.2.

!L'hc values of lllf, i:0, (1), n, repl'esent the unhnorvn coefficients of
the splìncs 5'hich ¿u'e 1o "bc cleterminerl. Jrct us require the continuity of
the tñirct delivatjle of the spline at thc hnots of the nresh. As a result
rr,'e get the systenr of linear' :ilgcbraic equat,ions

),i(24 -,¿)(3)(t))ff,r-l l- [¡,,(+s + o(3)(1)) * p,(+S al','r1tt¡¡1Mi^' )-

(20)

v¡here

* p'(z,i - ,,'Gr(0)).1/'i*t: tl,, i :1, (1), ø - 1.

17¿ : i2[p¡(ÐÍ1) - (Íí + Jí*r)12) "tr)(O)/lr -

- ),'(ò!'-r1 - (J; , t, Í',)lZ)r'<'' (1)/l¿' r)--

- 72 p,,(lí - j'nr)lh' - 72),t(lJ - ¡:¡lhttt

à!') : (J,.,, - Ji)fh,, 
't,i:h¡l(hit l- /¿t), ¡-r'r:1 -- À,'

li ¡lfll _ ltrr llc : O(ir,b-À'¡, tt : O¡ (1), 4,
o,t'e ualíd.

erl tÌra,t from (17) i1, follos's that the sfline (1)
ynomiales oÎ..J;]re deglee four-. Suppose / be' a
four. ll'hen ]ilj')ll*: 0 anrl flom (lz) it iollorvs
II,,r(n) : .l@).
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The systeril (20) is a,n undeterm.ined o
o¡tainäir ü.irìg." 

""0 conclitions. we rlo ons ca r bs
cting equationi clerive¿ rrnm 

-oiii"i'ert 
"iiJ,i.ìÏ"å;oompactness of the paper. Abor.e i1,in an explicit schertre

fi IVI\ are clefinecl expl
is a cliagonal one. As i
one in 1,he case -when the generati
aclclitiou al conclition s

(27) ots)(0) _ o(')(1) :24.
,{s a result .nre ge1,

lurr :4(¡riòtr)/tz, _ À¡àÍlì/t¿,_r) I À,0í_r + 3Íí)lhLt _
(22) - y-,(slí I Íi*r)|h,, i :\, (1), ra - 1.

So z¿ - 1 unhnorvn coefficients ol the spliue (18) are cl.eter,minecl. val.esaf llt ancl Jllf r.emain unklrol,n. 'I 
r - \--l 

in gris case :telp to deterniine
ate?;x -.!Tì.#iå,L?

rvhat can be. saicr.about interporation âcc.ïacy? using the repre-senl,ation (l9) of the spline rre havã

(23) llS?f,,,3 -lll" < llE",, -Íll" -¡-nz x Krþ:) x max ( ltll _Í;,1,

lMf*, _.îi+,Dlr2,

J 
"i(i,ì 

l,t o,L''i ¿ l' å,*J 
( 

;4,t 
)à"".,"oo

1,e/,t, u,jtir thit,el orcler of accuracy.

I Mf -Jí'l: l4(¡r¡ò[l)/tr¿ - Àìà1Ì/t¿¡_r) * À,(,/i_, _l sJi)lÌt,_r_

- p,(,1/í * .l',.,)lh' - Íi l.

Snl¡stit.ting the Tayior ser,ies expans,io's for,/Í?r, J\?r, k:0, 1, rvithremaincler ter'r in the integral forln at the poinfä,"iü'ihe ras1, relationafter necessary transfolrnatiotrs l.c get

(24) Ã[\ -/;,1 < ñ,slìl(b)ll*i120.

T?_kiog into account' (z+) ilre finat esti'rate follorvs from (28). Thus thcfollorving theolem was provecl above

T'ilnonmr 2. I/
conditior¿s (2) ancl (21

!.]4,\l:t, bl and; th,e qenero,tittg Ju,netion ø scr,tisJ,íe,s
'), tlten Jor thc splíne (18) Lh,e eititna;te

llBH,,,, -/ll*: o(li5)

is otlitl otiit, ln, n,,_r).
-Analogous resuts for cleriva,tives can be obtainecl.

_ .I9." exatnples_of gencraÙing functions r.vhich satisfy conrlitions (2)
ancl (21) are gi'e'. so, it is easy ão pro'e that the f*nctiä¡rs

(25) c(J) : út(4 + 7õt - L}tz + 42ts - J2t4),

(26) D(t): - 48 + IZ\t - B4p + 106¿s _ 75t5 _l B0¿s _

- 48tl(2 - ,) + 4s(1 _ l)/(1 f r);

(27) c(r): In" + 6t4 -12t61 telo,rl2f
tl _ 4(1 _ t)3 _ 6(1 _ t)4 +72(1 _ d)u, tel7l2, rl

holcl I'ecluilecl conclitions. Using the functions

yQ, u):1/(1 -l u,t' (I - ü),'), r 2 4, u ) - 22,,

^¡(t, u,): exP (- u;t''(X - l,)',, r 2 4.

we can oonstruct new generating functions by meaning of the tra,nsfor.-tnation (TJ ).
some mrmerical ex_arnpres l,hich prese'tecl

abovc are gi'en belor'. The test fu'ctio i nar'el¡.,
on), Í, 1/(1+1õdgiven óf these

e spline (1) generated by function
ial clata are given on t,he nniform

h, 1 | h,). I{ere the following

14, : ma,¡ tJ<,t(u) _ ¡rr,)(ø)1, ,. : 0, (1), 4,

where a'is *nifo.m mash ou 10, 1] r'ith step h/lt), al,e'sed.

l L:

hir"h în

0.1
0 .01
0.00

9.2Ij- to
8.48Ìi-15
1 .635E- 16

5 . 1114E- 5
:l . 382l':,- 10
1.0134n- 1l

1 .()931t- 7
9. 5Ir- 13
2.96rì-- 14

7.4l --2
4 .91E-- 8
7.74ra I



ti .234E- 6
7 .9728- 10
4.98E -11

2 .0412ri- 3

2.4'tE -7
1 .586E - 8

6.702E-8
'i.o44F,-72
4.4748- t3
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f,et us introduce : oû ftri¡ lttial]

S,,r(r):/¿(1 -o(t)) tli*r'u(l) !lr'irni(I'! -2tB +2t- t;(t)llz I

(28) 1-h¡m¡*r(2t3 - t4 - r(t))12 +hlMÌGtd -8¿3+ Gt2 -u(t))l1z+

+ h2.Mi+r(3t4 - +t3 )' a(tl)11'2,

If ,, i : 0, (1 ), ?¿r al-e lÌsed-.

satisfies conditions (2) antl
pLet'ions section it follo'lvs

(2s) Mt:4(p.iò!1)//i¿ - i.ià[1ì1//ir-r) * À¡(rn¿-r1 9lttíllhi-t-

pt(Stn,¿ ! m¡*r)llt,, i :1, (1), n' - 1'

bhc splinc (28) is fr of continuit-v, tÌierelore in the case

*iinr-rrro uì" il"fir.," spline (2g) is thc explicit one. Lcl,

lrs cornputc e??r rtsirì ìnite cliÏfelcncc lornrulae

(30) ???,: ør¡à(D, -l- ør,ò[], -1- a3,8!t) + d4iàÍ1ìf i - 2, (l), tt -2,
rrhere

u.1t : - lt¡lt¡-r(lt¡ -l- l;,,)/lli'i-, * /r,-r) (tt,-, )- h'-t I h¡) (h¡-, * I¿t-. *

1- ht + ht*'r)l'

aai: (h¡-r1- /r,-r)t (/,,-r 1- /¿,-. l- ht) ur¡f(¡(/r'i-r + l't -l- /¿'t*t) (hi f /r'i*,)z-lt

a1i: lli¡-rf (/¿,-, + /¿¿-J o.ri - (h,i-r!2tt'¡ l- h'¡r1)d4¿l/(lt¡-r] lt),

^, _- .l
d.2i -- | e1ì - 

U-jt - 
C'/-1t'

It
ft f, fu f¡

o
0
0

1

01

5.51IE- 1

:i.03Iì - 5

t.772Tt-6

I-ablc 3

I2
It

ft f, ,3 ft

0
0
0
'l01 

I

o05l

5.251: -
lt .36Iì -
6 . 702Ii -

6
I
10

2.879rì-1
1.93lj -42.443L- 5

6
6
,1

.321Ij-

.044U-

.5ßIl -

4
7
I

5
2.31F.-2
2.68 - 3

T'uble 4

fl"
h

f, r3 fnft

0
0
0

7

01
1 .36E- 3
1.36E-5
3.4E -6

5.366EJ-1
5.004E-1
1 .2á11Ì- 1

7.52þ',-1
1 .53I.1-:l
3 .8311- 4

3.3754Ij-l-3
4.7gri1 I
1.236111 l 1

I (UIe t)

I
Jr

Iz f¿h r

0
0
0

I
01
00

2 .62ti- 1

2.'t1lt,-2
1.36Iì-2

6 . 5593r.1-l- 3

9.6341rì+2
4.91E-l-2 1

06ll I 5.472fi+5
1.02373Ij+5
5.01-136Iì l-4

0602
5301

fn order to cornpalc results obtainecl by cliffcrent spljnes in table 6
nunÌerica,l lesults for the tesl, function fz are given, \\'he[ the interpolants
a,re constïuc¡ed on [0, 1] on the uniform mesh \yitlì step },:0.1. The
fir.st ro\\' of the taltlc coriesponds to cuhic lleirmite spline 11r.

7'al¡le 6

SpÌiue E¡ E, I'j 
"

E" E1

II"
(7)

I.ßtì -3
1 .99_E- 5

2 .111 - 
r;¡

4 ,241t- 5

5.1rÌ -26.5rì - 4

3.9n -3

5.'.7
4.24tt ,,2
1 .0811Ì- 1

2.glj - 1

380
6.7ó8
7-c.842:i
52.8

604.53

5358.4
As a lcsnlt valtlcs of ?l¿" .i: lJ, 1, n -1, n, and' Mt,i
unlíÌloun oÌ-llJ'. rlhese \-âl[es can bc obtainetl using end

follou,ing trvo llpes âre úorìÍJiclerccl only.

: 0, rrt rernain
cond.ilions. 1\he

(8)
(27)
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a) Suppose l]oat, J<Èt(a):/[t) ancl 'l(t)(b) :î\f), k:I,2,5, are kno\{n.
lllren 's'e lta"t,e nt,e : lå, mu : l;r J[o: ló,, ]VI ,, : ÍL' and

'/r¿1 : 4ð61) - 3mo |'hollÍ, - h8:f63)16)

rn n-, : 4òt!r - Snt,n - \t,,,_rM,, ï h"r_rÍ(p 16.

bì If J'Qt) :7¿, l'(tt) : Íí, l'@r) : li,, Í,(n,_r) : li,_r, Í,,(a) :/ó, anû
J"Qt) : Ji,' a,-e knolr,'n then mo: lï ,,r, : li,, irr: ji, or,,_r : ¡;_r,lUIo:fi'ancl llI ,, - /l'is an obvious choice.

In the case s'he.n the corlesponcling encl conclitions are not available
tlre interpolant can be constructecl on lnz, n,_z].

lVhat can be saicl about interpolation a,ccrtlacy ? ^L,et ¡s consicler

B,,r(r) - l@) - B¿,a @) - H,,r(n) ! IX,,r(n) _ l@),
ol
(31) lS,.r(ø) -Í(n)l ( 1S",. (t:) -il,,r(n)lT lW,,r(u) _l@)1.

For the firs! term of the light hancl sicle r¡-e have

I B,r(ø) - H",z@)l < t¿,(þn, - 1,ol x I (¿o - 2ts + % _ u(t))l _¡

-l lm,*, - lí*'l x l(zts - # - r(t\))lz-F o1( lnÍt - Íi'l x l(B¿4 - s¿s+

* 6¿, - c(r))l+lM,*r-liit l x l(sr4 _ 4t'+ r(:¿I))t)I2,

n e ln¡, n¿¡1].

From the previous relation it follou,s

llS,., - Ho,rll" < i¿ x max ( lm¿ - j;D x l{r(u) _l- ñ) x

nrax ( lLl|t -Í,ii) x l(r(r)1r2,

where -Kr(u) : rnlx (l(t4 - zts + 2t -r(i))l I let" _ t4 _ þe)))lz nnet
lír(o) rvas clefineclin the prcvious section. so, ri'e have to cstinl:rte

m¿ - Íi : or,ð(,!, f ø2iðr¡!1 a ø3ràr,,r) f ønið!!, _/.1

now. Substituting îa5'lor series cxpansions far Ít, j: i _2,, i _l1
i * 7, 'i I 2, with remainrler term in the integral form a6 the point ør

,*' - Íi: Flz+) x (- o.¡fhtr) X ni-z - 2)+lt5r(o) dul-

i nto Urc last relation rve get
Ì t-z

Ir
ItJ-t

-- tf¿

x \ [(r,*, - u)4 - (n,*, - 0)4]l(5)(CI) c10-
J

t;¿

i+ l@,-, - t')n - (p'-r - tr)allrsr(c) clt
x(

lJ a-t

-I
ïa

- (arifh.,-r) (ø'-, - 'u)altõr(t) dof

{ (a."¡lh¡)x (r,*r - tr)altã)(,u) ûa - (aa,fh,,.+r) X

tti +¡

- t tr,*, o)alt'r(tr) U"]1.
P- i+r

Using the E[oeldel
ponclìng integrals

(32) lm' -l;l < (1 1120) x {l(Ir,_. * lto_r\$ - /r1-rl X lø1,,11h,,-r|

-f h.1-rlor,l * /r¡alø3il -| [(/¿r * l¿r*r]5 - hÐl x

X løai ¡/l,i+rÌ x ll"f 
(u)ll*.

I'aking into account that - 1 < or*:( 07 -1 < u.at 101 u2t} A¡ ø3i Þ {)

(33) lrn -/il ç (ral24) ãc 117Gt ¡r*.

There are no problems nolr to prove that

I Mt - Íí'l : | 4(¡r,8,r1)//r,i - À,òÍ|r//¿i-.) f ).¿(nr,¡-, ! S'nt)llt,t-, --

(34) -i¡'.,13rn, -l- nri*r) | trt -l;'l < -W1t¡tZO f 13p/6) X Il/GÌlb,
'whero p = mâx (/r.¡)/min (/r.,-r, lti).

d-3<i< !:+2

B - c. 1080

inequality to the last rclation antl cornputingthecorres-
we har.e

'ì
'i
,¡
ri
l,

)
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thus ft'om the aborre l\re get

(3õ) llóì,,, - I:I,,zltc < t¿5 :< (lll x FÇ(a)l2a -f p/120 _l_ l3pi6l x
>< Ilr('u) 112) lll(') ìl*.

Thc nex1, theot'ern can bc statecl nou'

1'nsonnnr 3. Bulrytctse.that-.f_,e Ì1,-![a, b] ancl etttl eonditi,ons o.f tlrc t4gte
b) y.e.usecl.^Th.en_Jor spline (18) ¡lcneratecl ltly r,he Jun,cti,ort, r, uir,ictt, h,ätld,s
contl,itio'ns (2) ancl (21), the Jollowitrq estinzàte

lló',.r-lll" < lll/, -/ll, * ñ,5 x (Il,(tt)l.t2A + 18 x [ír(tt):24)_

+ t(1/120 -1 1,3p/61 x -¿ír(1,)/12) ll/(5rlr*

'l'nble.70

li"
It

f, fa l4ft

01
001

3.33E-2
3 .894IÌ- 4
9. 86IÌ- 5

3.9111ì |2
1 .2218 i1

.). /u
4.4SE-2
7.123\ì.-2

3.37Ìl+3
1.314n+3
3 .58E -1,2005

I 'fal¡le 11

h
{t t, ft ft

0 1

01
005

2.93
:1 ..15rì-1
1.75]ì 1

3.451t+4
1 . r)81r, +.tr
5.82rì+ 3

3.9
1.9

938-1 2
65]jt1
88rì + 1

5.421tt-i-5
1 . 16511+ 6

6.34031ì-1 5

'i,s t:ulicl.
l'aliirrg, into accoulrt lesults ft'onr,sectiorr (2) ancl es1,inìiìte (Bõ) 'r,tre

ploot of thc thcorent follori's iuunetliu,tclr. ftom (31 ).
ììutneljca,l cratltplc's rvhicll jllusl¡'¿ltc l,Jrc' algolithlrr pt'escntetl inthis section ¿ìÌe girren ltelol'. l'est functions nle the sa,¡te as ilr the

previous scctioll. rnitjal tlata rvele giverì orì l- It,I + /¿] and noncom-
plete entl oollclitions of tJte t¡'pe lt) \\'el,c'Ltse(1 (,llfo nn ,,1f, l,err¡ trot givon).

5. SU}{I'fANY ;\¡_D CONCLUSIO¡.S

I-inally it shoulcl be rnentionecl tltat the_ ploblem of shape plese-r-

.'iog i"t"tpól^tiott using sptines plesentetl in this pa,per is of g'r'ea1,,inte-

rest. lve s*ball letru'n i.ã tñis proitlem in one of the paper s'hich follows.
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