STUDIA UNIV. BABES-BOLYAI, MATHEMATICA, XXXI\.’. 1, 1989
/ 1'
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REZUMAT. — Studiul erorll in Interpoluren prin funcfil spline ecomplexe. Se
evaiueazi norma functiei F = ¢ — f, unde f este o functie analiticd in do-
meniul Q deschis din R?, cind cunoastem valorile fy = f(z), k=0, I, ...,
# + 1, pe nodurile z, ale unei diviziuni date pe o curbi inchisd T, rectifi-
cabili Jordan, conjinuti in Q, iar ¢ este o functie spline cubicd complexi de
interpolare a lui f. In plus fsi o indeplinese condigia lui Holder.

1. Introduetion. Let T’ be a closed curve, Jordan rectifiable, that belong
to the open domain Q from R2 One considers the partition
AP:{I)o, Pl' “ .oy P,,, P,,+|; P=P"._,-l} i (l)

that divides the curve I in the ares Ty from Py_to Py, k=1, ..., n 4 1.
On denotes

b=z, —z4y, k=1, ..., n 41 i 2)
where 7y = %, + v 2% ¥ € R is the affix of
Py, k=0,1, ..., n+41 (2o =2441)
Knowing the values fs =f(z), k=0, 1, ..., n + 1, of a given function

J, that is analytje in €, in the paper [13] it was constructed a complex cubic
spline @, of the form

o(z) = “’*—;‘,L (z — 2] + 1,:‘—’ (2 — zama)? + Mpa(z — 26m1) = faor, 2€ T,
g v
h=1,2 ... n+1, (3)

where m; = o'(z}) and M; =06"(z), 7=0,1,...,n 4+ 1, while %, =1,2, ...,
# + 1 is given by the formula (2), that interpolates the function f.
From the conditions

O'(Zk) =fk" k =O, 1,’ e v ey 'ﬂ—'— 1, (fn-l—l =fo) (4)
o) =my E=0,1,2 ..., n+1, ’
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. . m
that can be written 10 the for |
fi =S 63’1—13-_1__ 2 M1
RN )
Myag k=12 ..., 41
fi =t — Oy — . ’
Ny = 3 —,L-h;-— 2Mmg—1 2

M. =b;abe€ R, it follows that the spline function (3) exist
with me =&, Mo =2, ®
ead ifnlsthléngger [1[91.33.1 it is also evaluated the value

fo(z) — flz)| for 2=

when f satisfies the Holder’s con
8], 1 |
lolz) — f)] < %‘—'[Alhklu-n(l + )+ 7 Mol Ul + 3] mk__li], o

's constant, p € (0, 1) is the Hélder’s exponent ang
My, p_y, =2, ...,n+1,are obt:ained by (5) with initial data A/, "

2, In the present paper one estimates the norm of the error function
F, F = ¢ — f, in the conditions that ¢, f € H¥(I') — the Banach space of the
functions ¢ which satisfies the condition

lot”) — olt)| < Al — 1), V¥, ¢" €T, (7)
with the norm [15]

Ik_1+zk, zer‘kl k=1, eo ey 1z+1
2

dition on I’ and it is obtained

where A is the Holder

Hellge= lloll, + Mup) )
where '
Mu(?) = sup le(t') — o)1 . (9)

e T

Now, if i —
1eT, we hav‘:e consider the parameter s (the length of the arc), s = s(l),

Ss=s(), k=0,1, ..., n41.
Next, one denotes by

'

the =8 =5, ' (19
¢ measure of the arc I, k=1
ure ( » K=1, .., nd1.
Taking into account the formulas (2)+and (10), we have

Il < k=12 .
| ' =42, o, n41 W
First, we estimate the valye i |
AF = | F(t) =F@)) v,

Where (3 P‘ (t’ % t”), (l‘)

Fe) = o) - gy, F@) = o) — )
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We have '
F) — F) = olt) —F) — olt") + f€") =€) — f€) +
P M e (7 = nof +
2 = = s

+ [ — zar) — @ — 2a=)] F fomr — Sror, VE, 27 S Ty

So, one obtains
Mp — My,

AF < L) =100 + 5 | =52
+ % [ Myy] - | — 2p=1)2 — (7 — 2P +
A+ (masy ] B — e — 8 | = ) — )+

N —2na) — (7 — z5-1) ] E (¢ —ze—1)?+

(@ — za=a)? — (" — 2P| +

1 My — My,
+ E' hy
4+ (' = 2 — zpm) F (7 — 2-0)?D |+
M| [ = zams) = @ = 2)) - [ — zam) +

+ (" — )1+ (e - =27,
which, for f € H¥I') can be written in the form:

’ x4 IM'—A”— 4 ”r ’
AF <At =t 4 = —";—"1 =) — )+

(= Bl = ) F (= 2]+
g I Mact | = | | = 2het) + (7 = 2am) | [omaa |- 1 — 27,

(14)

If ¢/, ¢ €T, then we have the following three cases:

a) Zpoy <t < <2y < 2
b) oy < <2y <" <2, (15)
C) 2 < t < <o < L’ < 2k,

where x < v means that x precede y on T and z, = (2,_; + z)[2.
Taking into account (10), (11) and (15, a), it follows that

18" — 24 ] < 2, (16)

2
"o 1.
|2 _t|<;7\k-
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- 2 22 2
Usi T EL SRR
MF <ln{‘4 [% | 47?' Z ! !
S LAt
1 =
1 LY -Hm/z—ll}
+%Il‘\{k‘_l|-|—2‘7\k+ 2 k : “7)
M= Mis) 4 2 M|+ lm,,_l|}
hy - )

I I,
i
(15,b) one obtains the inequalities

; se
Io the same Wa¥, for the ca |
! '

|1 = z-1] € 5

A
’ - L =
I {7 - -t l = 4 (18)
[0 =t < N
that implies
L My—Mia|, (MM )\,) +
AF < AQp+ <[ Z— M (4 + 240
). -
-'{'- % [Alk—ll : lk (F; + l.) + I”l/‘_ ll . A‘ =] (19)

1

My M| 2o Mail +

hy

=hpum4+£m

respectively for the case (15,c), the inequalities

SEE T9RY I W

8" — 2] € N (0
”n ! l
t '—t S'— \
R IRY SN
and
AF < A[Lo g LMy 1
F e d (gl + o Bs ) Lo g op an+
1oy 1
+2v|Mk—ll '?)\k()\k‘l‘ )‘k)+ l”lk-ll . ';—)‘k—_-' (21)

- % 7\&{1‘1 (__1_ )\h‘)u-l.{- 1_,5 My — My,
2 2 hy

So, it is proved the follow;

; PROPOSITION 1. Let T 4,

omain Q from R2, A, o

=) k=0, 1, "

+ A Mao | + lmk—ll}'

ng:

a closed and Jordan rectifi in the ob¢!
. iable curve tn N6 98"
”_*-{)ali.'htwn. on T defined bv (1{’ fe H«(I') and fi”
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™ NS ﬂﬁ;ﬂkﬂﬂ—ilﬁh-d4‘lmb4§=L“
L 6 A ’ )
in the case (15;2) \ L I .
7 | Me = Mia 4+ A Mol + 171 } = k2
; - Loyl ——=
A< 7\{14(7‘);; o he 4 (23).

in the case (15;b)
My — My
My — Mpa

-+MMpd+lmqq=Lm
(24)

1 ALt 1 22
aF < g a(z) s

Iy,
in the case (15;¢)

dhe = max {A k=l,2,...,n—|71}. 40
w}“mUtinfr”}czlllzsc{ :(Izzults we can estimate the norm fTF || u By (8) and (9)
D

w e have

] £5
”F“H“ = HFI Iao + IWU.(F) ( )
here
m [1F ||, = sup |F(}I
tely
and

- | F(&) — Fe|
M () = sup o
¢, eely |

i

A\

If one denotes by

L, = max { L il L } (26)

’ ’ ’
“/___tu‘u.’ II,""””L |2 _t,‘p.

then it follows: o .
PROPOSITION 2. In the conditions of the Proposition 1, o ¢ € HHL) then

NEl,w < liFllg +Lis YTu k=12, ..., 2+ 1.
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iles, Convex Analysis wlth“Al:
’ t Convex Funections,
tion in Difierentiation o ) .
}‘ll:z:a:ch Notes in Mathematics, N° §8, Pitman,
Bo;;ton — London — Melbourne, 1982.

: The aim' of this book is to St“dYt_th:‘
gifferentiability properties of convex funchons
with a special empha.sn§ on their .conne oo
with other areas of functional analysis as — 8 h
spetry of Banach spaces, integration in Banac
spaces, Radon-Nikodym property as well as
their significance in applications to optxmxzathn
theory and fixed point theorems.' The main
themes of the book are:the duality betiween
ex sets and convex functions and the rela-
ijons between spaces with Radon-Nikod}f‘m
property and the differentiability properties
of convex functions defined on these spaces.
The book is selfcontained, the only prerequisities
being a knowledge of the basic concepts of func-
tional analysis and topology.

The first two chapters have an introductory
character presenting the background inaterial
needed in the rest of the book. Chapter 1, Con-
vexity in linear spaces, is concerned with topics
as convex sets, convex functions, separation
theoremns (algebraic theory), while the second
chapter, Convexity in linear topological spaces,
presents the fundamentals of locally convex
space theory.

: The core of the book is Chapter 3, The
differentiation of convex functions, which is
concerned with topics as: lower continuity and
lower semi-continuity of convex functions,
Ghteaux differentiability in linear and normed
spaces (including Kenderov's theorem on weak
Aspland spaces) and Fréchet  differentiability.
The famous Hishop-Phelps theorem on  sub-
teflexivity of Banach spaces is presented in detail,
in some varied formulations with many and
consistent applications. The chapter closes with
a wection on the exposed structure of convex
ety containing Strasewicz-Klee theorem, weak®-
Asplund spaces and other topics. The last chap-
ter of the book, Chapter 4, Two convexity pro-
blems in the geometry of Banach spaces, is
conecerned \.h'ith Mazur's intersection property
::d (clonvexlty of Chebyshev. sets, showing that
! e le\felopc:d the'ory applies to prove how

opological properties, associated with a norm,

<karacterize convexity of i i
o y certain sets in the.
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Many exercises,

some £ .
referred to in the proofs of them being

, and oustanding rese-
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ed in the places where

ms are includ ment of the

1
arch prob elogically in the develop

they arise
theory. .
yThe result is a fine bo

i icati ich i
lysis and its applications, which
n{ended to all interested in this fie

ok on convex ana-
s higly recom-
1d of research.
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Prato, Hamilton—Ja-

t spaces, Research Notes
Boston —

V. Barbu, G. 113;1
cobl equations in Hilber ;
in Mathematics vol. 86, Pitman,
Tondon — Melbourne, 1983, 172 p.

The study of Hamilton— Jacobi equations
in infinite dimensional spaces, particularly in
Hilbert spaces, is motivated by the theory of
deterministic distributed parameter systems and
by the control of stochastic distributed systems.
The aim of this book is to gather togethe::, in
the form of lecture notes, the results obtained
in recent years by the authors on the exisf.ence
and approximation of H— J equations in H.llbert
spaces. The investigation is based on two lnt.er-
related methods: a constructive approximating
method and the dynamic programming method.

In order to make the book self-contained,
the authors survey in the first Chapter of the
book, entitled Preliminaries, the basic results
from convex analysis and from the theory of
evolution equations in Banach spaces. Chapter
2, Existence in the class of convex functions,
is concerned with initial value problem for the
H—J equation O, z) -+ F(P A, ») — (Azx,
©.(¢, %)) = g(t,x),t € [0, T], x € D(A), (0, x)=
= ®(x). The solution ® is a function from
{0, TI X H to H, the operator A: D) «
< H— H is the infinitesimal generator of a
Co — semigroup of linear continuous operators
on H and F, ®,, g are real-valued convex func-
ti‘ons {with respect to r), defined on H and [0,
T} X H, respectively. The authors's approach
to the problem consists in approximating the
operator ® — F(®,) (which is an accreative opera-
tor in an ap})ropriate function space) by e~Hd —
— (®* + e)* (here * stands for the Fenchel
conjugate} and letting ¢ tend to zero in the

approximating equation. It is shown that ® .
- = F(®,) is the infinitesimal generator of a
semigroup of contractions on C(H) (the space of.
all continuous functions bounded on the: balls
of H). A special attention is paid to the case



