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Abstract. Let X be a Banach space, (I, ) be a finite measure space and G be a closed

bounded subset of X. Let ¢ be an increasing subadditive continuous function on [0, c0) with

»(0) = 0, let us denote by L¥(I, X), the space of all X-valued strongly measurable functions

on I with [¢||f(¢)]|dt < co. In this paper, we show that for a separable simultaneously
T

remotal set G in X, L¥Y(I,G) is simultaneously remotal in L?(I,X). Further, we study
Banach space X with subspace Y such that L¥ (I, B[Y]) is remotal in L?(I, X), where B[Y]
is the unit ball of Y.

1. INTRODUCTION

A function ¢ : [0,00) — [0, 00) is called a modulus function if the following
hold:
(1) ¢ is continuous and increasing function
(2) ¢(z) =0 if and only if x = 0.
3) ex+y) < o(@) +¢(y).
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The functions ¢(z) = 2P, 0 < p < 1 and ¢(z) = In(z + 1) are modulus
e(z)

I+p(z)

For a modulus function ¢ and a Banach space X, let us denote by L¥(I, X)

the space of all X-valued strongly measurable functions on the interval I with
[ellf@)]dt < co. For f € L¥(I,X), set 1fll, = [l f@)] dt. It is known
I I

that L¥(I, X) is a metric space. For more on L¥(I, X) we refer to [5], [6], [7].

Let X be a Banach space and G be a bounded subset of X. For x € X,
set p(z,G) = sup{||lzr —y|| : vy € G}. A point gy € G is called a farthest
point of G from the point = € X, if it satisfies: ||z — go|| = p(z,G). For
x € X the farthest point map Fg(z) = {9 € G : ||[x —g| = p(z,G)} ie.
the set of points of G farthest from x. Note that, this set may be empty.
Let R(G,X) ={x € X : Fg(x) # ¢}. Call a closed bounded set G remotal if
R(G, X) = X and densely remotal if R(G, X) is norm dense in X. The concept
of remotal sets in Banach spaces goes back to the sixties. However, almost all
the results on remotal sets are concerned with the topological properties of such
sets, see [1], [3], [8], [9], [11]. The study of remotal sets is little more difficult
and less developed than that of proximal sets. While best approximation has
applications in many areas of mathematics, remotal sets and farthest points
have applications in the study of geometry of Banach spaces. Remotal sets in
vector valued continuous functions were considered in [4]. Related results on
Bochner integrable function spaces, LP(I, X), 1 < p < oo, are given in [2], [10]
and [13].

The problem of approximating a set of points x1, z9, ..., T, simultaneously
by a point g (farthest point) in a subset G of X can be done in several ways,
see [12]. Here we will follow the following definition:

functions. In fact if ¢ is a modulus function, then also ¥(x) =

Definition 1.1. Let ¢ be a modulus function and G a closed bounded subset
of X. A point g € G is called a simultaneous farthest point of (x1,x2, ..., Tm) €
XM, af

m m
D el —gll=supd> ¢l —hl.
i=1 heG 2y

We call a closed bounded set G of a Banach space X simultaneously remotal if

each m-tuple (x1, 2, ...,xy) € X™ admits a farthest point in G and simulta-

neously densely remotal if the set of points of G such that {z € X : Fg(x) # ¢}
m

where Fg(z) = {g € G : p(x1,22,....xm,G) = > @l|lzi — g||} is norm dense
i=1
in X. If m =1 and p(z) = x, simultaneously remotal is precisely remotal.

In section 2 of this paper, we calculate a formula for the farthest distance
in L¥-spaces. Section 3, studies the problem of simultaneous farthest points
for bounded sets of the form L?(I,G) in the metric space L¥(I, X), when G
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is separable in X. In section 4, we give some results about remotality when
the subspaces possess some M-structure. Throughout this paper, consider
(I,>, 1, ) to be a finite measure space, X a Banach space, G a closed subset
of X and L?(I, X) the space of all X-valued strongly measurable functions on
I with [ ]| f(#)]| dt < oo, where ¢ is a modulus function.

I

2. DisTANCE FORMULA

Progress in the discussion of the farthest points when X does not possess
pleasant properties is greatly facilitated by the fact that the y-farthest dis-
tance from an element f € L?(I,X) to a bounded subset L¥(I,G) can be
computed by the following theorem:

Theorem 2.1. Let G be a closed bounded subset of X. Then for each m-tuple
(fl >f2 PIRRRE fm ) € (LW(I? G))m

pw(fijjb,'n,fhmpL¢(I,C?))=:L/ﬁp¢(f1(t),fé(t)7~w.ﬁn(t),C?)dt

I

Proof. Let (fi1, fo, ..., fm) € (L?(I,X))™. Then for each i,1 < i < m, f; is
strongly measurable and so is the limit of almost everywhere of a sequence
of simple functions (fp,) in L¥(I, X) such that | f,,(s) — fi(s)]| — 0. The
inequality

Yo ellfails) =gl <D @llfasls) = fils)ll + D ellfils) - gl
i=1 i=1 i=1

implies that

P (8): Fna(5); oos Fro (s §j¢uﬁh — fi(s)
+p</3(f1( )7f2( )7 "'7fm(8)>G)

and hence we get

1P (fn1 (8)5 o (8), -5 i (5), G) = po(f1(5), £ (8), o £ (), G)[ = 0

as n — oo for almost all s in 1.

Now, set H,(s) = pu(fni(5), fna(8), s fnm(8)). Then for each n, H, is a
measurable function. Thus p,(f1(s), f2(s ) . fm(s), G) is measurable and

pe(f1(5), f2(8), -wes fn(s), G) >Zg0||f, ) — z|| Jfor all z in G.
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Therefore, for all g € L¥(I,G) we have

pe(f1(s), fa(s), .. ) = Zsollfz g9(s)ll
Further,

100 (f1(8)s f2(8)s oos fm(8): Gy = [ Po(f1(s), fa(8), e, fin(s), G)ds

v

SN\ ~—

S lfils) — g(s)]| ds

i=1

= > lfi—gl, ,for every g € L?(I,G).
i=1
Since G is bounded it follows that py(f1(s), f2(s), ..., fm(s), G) € L*(I) and

/w%@ﬁ@wJM%®®2w%ﬁwﬁmwﬁ®) (2.1)

1

For the other direction, we will use the fact that simple functions are dense in
L¥(1,X). So, for f; € L¥(I,X) and € > 0, there exists a simple function ~;
such that [|f; — 7|, < 55;- With no loss of generality, we can write

ZXA yz]:

where x 4, 18 the characteristic function of the set A; C I and y;; € X. We

may assume that Z Xa, = =1 and p(A;) > 0 for all j. Now, for each m-tuple
7j=1
(Y15, Y24, s Ymj), 1 < j < n, there exists g; € G such that

m
€
P¢(y1ja92j7 7ym]7G) < ;90 Hylj - g]” + m
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Set g(t) =

-

Xa, (t)g;. Tt is clear that g € L¥(I, X) and

=1

/p¢(71(t)772(t)7"77m(t)7G)dt = Z/ﬂp(fyl(t)?’}/?(t)?"77m(t>7G)dt

I I=14;

= Z/p<ﬂ(y1]7y2j77ymjaG)dt

1
J Aj

- chp(yl])yQJaaymjaG):u’(A])
j=1

j=1 \i=1 J

= D> elllyi - 9ilDuA) + 5.

IN

) p(4;)
j=1i=1

= 3 [ et - gtelhae+

i=1j=14

= Y [l - gwlde+ 3

=17

m

= > li—gll,+5
, v 2
=1

m

>l = fill, + 15 = gll,) + 5

i=1

IN

m

< ety lfi—gl,-
i=1

The inequality
m m m
doellfi) —al <D el —all+ > el = f0)]
j=1 j=1 j=1
implies that

p@(fl(ﬂ? f2(t)a sy fm(t)a G) S p@(Vl(t%Fm(t)v "'va(t)7 G)""Z 2 H’Yj(t) - fj(t)H
j=1
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and this implies

/p¢<f1<t>,f2<t>, o fn0), Gt < /p¢<v1<t>,72<t>,...,fym<t>,G>dt L&

2
I I
3e u
< X031l
=1
3e o
S 5 +pgp(f17f23"‘7f’m7L (Ia G))

Since € was arbitrary we get:

/psa(fl(t)7f2(t)7 --~7fm(t)vG)dt < pg@(fhf% ~--afmyLLp(Ia G)) (2'2)

T
by (2.1) and (2.2) above, we get the result. O

Corollary 2.2. Let G be a simultaneously remotal subset of X. Then g €
L?(I,G) is a simultaneous farthest point in L¥(I,G) from (f1, fo,...; fm) €
(L#(I,X))™ if and only if for almost all t € I, g(t) is a simultaneous farthest
point in G from (f1(t), fa(t), ..., fm(t)) in X™.

Proof. Let g(t) be a simultaneous farthest point from (fi(t), f2(t), ..., fm(%)).
Then

Ppo(f1(), Fo(1), o i (8),G) = D 0 |1 filt) — 9@
i=1
By Theorem 2.1, we have:

polf1s for oo s LP(L,G)) = / Pl i), folb)s oo fun(t), Gt

T
m
= > Ifi—dll,-
i=1
Therefore g is a simultaneous farthest point from (f1, fo, ..., fm) € (L¥(I, X))™.

For the other direction, let g be a simultaneous farthest point to (f1, fa, ..., fm)-
Then

ps&(flaf%“'?fm?[’(p([?G)) - ZHfl_gH<p
=1

= > [e s -
=17
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By using Theorem 2.1, we get:

/ S (£ (1) — gl dt = / Pl F1(0), Fo(t), o Fin(t), G,
T =1

J
But
(D) o), (0, G) = 32 910~ o)) = 0.
Consequently | for almost all £ € T .
o F1(8)s olt)s o Fn(1), G) — f}w(!lﬂ 6~ g0l =0
and then i
o1, F20), s Fin(8), ) = f;go (15 () — 90

Hence ¢(t) is a simultaneous farthest point from (fy(t), fa(t), ..., fm(t)) for
almost all t € 1. O

3. SIMULTANEOUS FARTHEST POINTS IN L?(I, X)

Let G be a closed bounded subset of a Banach space X. In [10], it has been
proved that if G is a remotal subset of X and spanG is finite dimensional,
then L1(I,G) is remotal in L'(I, X). In [2] this result was extended to the
case of separable sets. It has been proved if G is a separable remotal subset of
X, then LY(I, G) is remotal in L!(I, X). In this section, we prove that if G is a
separable simultaneously remotal subset of X, then L¥(I, G) is simultaneously
remotal in L¥(I, X'). Some other results are presented.

Theorem 3.1. Let G be a simultaneously remotal subset of X. Then every
m-tuple of simple functions admits a simultaneous farthest point in L¥(I,G).

Proof. Let fi, fa,..., fm be a set of simple functions in L#(I, X). So we can
n

write fi(t) = > x A (t)zi; where x a, 18 the characteristic function of the set
j=1

Aj C I and x;; € X. Let e; be a simultaneous farthest point of the m-tuple

n
(215, %24, ..., Tm;) and consider the simple function fy = ) Xa, (t)e;.
j=1
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Then fo € L¥(1,X) and

SIsi-sil, = Y [@lf® - hold
=1 i:ll

= 2% [elfo - pod

i=1 j:lAj
= Y el — el u(4y)
i=1 j=1
> > @l —al u(4,), forall a € G.
i=1 j=1

In particular

\Y

SO foll, > ZZ/wum—g(t)Hdt
=1

i=1j=1p
= I = 9@,
i=1

for all g € L¥(I,G). This shows that fy is a simultaneous farthest point to
S fos s S O

Theorem 3.2. If G is simultaneously remotal in X, then L?(I,G) is densely
simultaneously remotal in L¥ (I, X).

Proof. Let (f1, fay .y fm) € (L?(I, X))™. Then there exist 1,72, ..., Ym simple
functions such that || f; — vill, < ;7. By Theorem 3.1, the m-tuple (v1,72, ..., Ym)

m
admits a simultaneous farthest point and > || f; —vill, <e. O

=1
Theorem 3.3. For a bounded set G in X, if L¥(I,G) is simultaneously re-

motal in L¥ (1, X) then, G is simultaneously remotal in X .

Proof. Let (x1,x2,...,2m) € X™. Set fi1, fo,..., fm such that fi(t) = z; ® 1,
where 1 is the constant function. Clearly f; € L¥(I,X),1 < i < m. By as-
sumption there exists g € L¥(I, G) such that

S olfi=gl, =D llfi—hll,-
i=1 i=1
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By Theorem 2.1, ¢(t) is a simultaneous farthest point in G from (f1(¢), ..., fm(t)).
Equivalently, for every h € L¥(I,G), we have

Do ellfit) =gl =D ellfi(t) = h()l|
i=1 i=1
But since f;(t) = «; ® 1 for all t € I, then
Y oellai =gl =) ellzi = h(®)] , for every h € L¥(1,G).
i=1 i=1

Now, letting h runs over all constant functions, we get

m m
S e llai - g(to)l = 3 ¢ llai - gl
i=1 =1

for every g € G. O

Now we will prove the main result in this paper. To do so we need the
following lemma:

Lemma 3.4 ([14], Lemma 3). Assume p(I) < 4+o00. Suppose (M, d) is a metric
space and A is a subset of I such that u*(A) = pu(I), where u* denotes the outer
measure associated to w. If g is a mapping from I to M with separable range,
then for any € > 0 there exists a countable partition {E,} of I in measurable
sets such that A, C AN E,, n*(Ay) = p(Ey) and diam(g(Ay)) < € for all n.

Theorem 3.5. Let G be a closed bounded separable simultaneously remotal
subset of X and fi, fo,..., fm : I — X be measurable functions. Then there
is a measurable function g : I — G such that g(t) is a simultaneous farthest

point of (f1(t), fa(t), ..., fm(t)) in G for almost all t € 1.

Proof. Let (f1, fo, ..., fm) € (L¥(I,X))™. Then f1, fa, ..., fm are strongly mea-
surable. We may assume that fi1(I), fa(1), ..., fm(I) are separable sets in X.
So, for each i, 1 < i < m, there exists a countable partition of I, {I,,}°

n2‘=17
such that diam(f;(I,,)) < 3, for all n;; where

diam(S) = sup{||lz — y| : =,y € S}.
Consider the partition Iy, ky. k,, = () Ik;, where (I, , Iy, -y Ii,, ) € 11 {In,}-
i=1 i=1

Then diam(fi(Ixky. k) < % For simplicity write Ir k,. &, as {In}02,. For
each t € I, let go(t) be a simultaneous farthest point from fi(¢), fa(t), ..., fm(¢)
in G. Define the map go from I into G by go(t) with ¢ € I. Apply Lemma

3.4 with € = % and I = I, = A, we get countable partitions in each I, and
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therefore a countable partition in the whole of I in measurable sets {E),}72 4
and a sequence of subsets {A,}22 such that

A, C E,, u"(Ap) :N(En)a

1
diam(go(Ay)) < 3 and diam(f;(Ep)) < =, 1 <i<m.

1
2 )

Repeat the same argument in each F, with ¢ = 2%, I =F,and A= A,. For
each n we get a countable partition {E, ) : 1 <k < oo} of E, in measurable
sets and a sequence {A, ) : 1 <k < oo} of subsets of I such that

Ay S Epgy N An, 1 (Amr) = m(Em),
. 1 _ 1
diam(go(A@pr))) < 9 and diam(f;(E,r)) < 72t = 1,2,...,m.

Now, we will use mathematical induction for each n, let A, be the set
of n-tuples of natural numbers and A = [J{A, : 1 < n < oo}. On this A
consider the partial order defined by (mi,ma, ..., m;) < (n1,n2,...,n;) iff ¢ < j
and my = ng, k = 1,2,...,i. Then by induction for each n , we can find a
countable partition {E, : o € A,} of I of measurable sets and a collection
{Ay : € Ay} of subsets of I such that:

(1) Aa € Eq and p*(Aq) = p(Ea)
(2) E/g QEQ and AggAa ifagﬂ
(3) diam(f;(Ea)) < 5= for i = 1,2,...,m and diam(go(4s)) < 5 for
o € A,
We may assume A, # ¢, for all a. For each o € A, let t,, € A, and define g,

from I into G by gn(t) = > Xp, (t)go(ta). Then for each t € I and n < m
OzEAn
we have

lgn(t) — gm@®)|l = Z XEa(t)QO(tOc) - Z XEB(t)QO(tﬁ)

aely, BEAM

< | X2 xe, (D(90(ta) = 90(tp))

BEAM

< ) lgo(ta) = go(ts))ll 1 (Ep)
/BEA’"L
1

<

S o

Hence (gn(t)) is a Cauchy sequence in G for all t € ITherefore (g,(t)) is a
convergent sequence. Let g : I — G be defined to be the pointwise limit
of (gn). Since g, is strongly measurable for each n, we have ¢ is strongly
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measurable. Further fort € I , 1 <n < oo, and t € E, for some a € A\,, we
have:

ZsOHfz g0

> el fit) = golta)
=1

> > olllfilta) = golta)ll = I1£i(t) = filta)]l
=1

> Y o[ t) ~ mlta)l - 5

> " llilta) — golta)ll - #(z5)
=1

pw(fl(ta%fZ(ta)? ) ng(an

v

)-

The inequality

3

Yoelfit)—al < Y elfitt) = filta)ll + @l filta) —al
i=1

=1

3N

IN

> la0) + ¢l filta) —al

=1
1 m
= mp(g;)+ ) e lfilta) —dll
i=1
implies that

Pl 1 (D) Folt): o o), C) < mip( e

50+ Po(filta): fota); s fim(ta), G

Therefore

Zwm GO 2 D F1(0), Fo(8)s o F0), ) — 2mip(y).

Taking limits as n — co we get

P (f1(8), fo(t), oy frn(t) Zsonﬁ Il

0

Theorem 3.6. Let G be a separable subset of X. Then L¥(I,G) is simulta-
neously remotal in LY (1, X) iff G is simultaneously remotal in X .
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Proof. Necessity is in Theorem 3.3. Let us show sufficiency: Suppose that
G is simultaneously remotal in X, and let (fi, fo,.... fm) € (L¥Y(I,X))™.
Theorem 3.5 guarantees that there exists a measurable function g defined
on I with values in X such that ¢(t) is a simultaneous farthest point of
(f1(t), fa(t), ..., fm(t)) in G for almost all ¢. It follows from Corollary 2.2
that ¢ a simultaneous farthest point of (f1, fa,...fm) in L?(I, Q). O

4. FURTHER RESULTS

It is known that the M-structure theory plays a great role in Approximation
theory. One direction of the M-structure theory in Banach spaces, studies the
M-summand (L'-summand or ¢-summand) subspaces of the Banach space X
and their projections.

A subspace Y of a Banach space X is called L'-summand (M-summand
or p-summand) if there exists a bounded projection P : X — Y such that
for any v € X, x = P(z) + (I — P)(x), where [ is the identity function and
el = IP@)] + |(I = P)@)| ( resp. ||| = max{|P(x)]],|I(I - P)()|} or
ezl = ¢ | P@)] + ¢ | (T - P)(@)]).

In this section, we study the remotality of L¥(I, B[Y]) in L¥(I, X ), when-
ever the subspace Y possesses an M-structure in the Banach space X where
B[Y] is the unit ball of Y.

Theorem 4.1. LetY be a ¢-summand subspace of a Banach space X. If B[Y]

is simultaneously remotal in'Y', then B[Y] is simultaneously remotal in X.

Proof. Let (x1,x2, ..., my,) be an m-tuple in X™. Then there exists a bounded
projection P such that for all 7, 1 < i < m,x; = P(x;) + (I — P)(x;). Put
yi = Plx;) and w; = (I — P)(x;). Then ¢ ||| = o luill + ¢ lwyl]. I e € BIY]
is a simultaneous farthest point to the m-tuple (y1,y2, ..., ym) € Y™, then

m m
doolwi—ell = D ellyi+wi—el
i=1 =1

m
= D _elui—e+uil

i=1

m
= > ollyi—ell + @ llwi

i=1

m
> el =zl + e lwill
i=1

A\
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m
= ZSOH'Z'Z _ZHv
i=1

for all z € B[Y]. Consequently e is a simultaneous farthest point in B[Y] of
(X1, T2, ey Ty O

Corollary 4.2. Let Y be an L'-summand subspace of X. Then B[Y] is re-
motal in X.

Proof. Follows from Theorem 4.1 and the fact that B[Y] is remotal in Y, then
by Lemma 3.1 in [10], taking ¢(x) = . O

Corollary 4.3. If Y is a p-summand subspace of X and BY] is simulta-
neously remotal in'Y, then L¥(I, B[Y]) is densely simultaneously remotal in
L¥(1,X).

Proof. Follows from Theorem 4.1 and Theorem 3.2. U

Theorem 4.4. If Y is a @-summand subspace of X, then B[L¥(1,Y)] is
remotal in L¥(I, X).

Proof. For f € L¥(I,X), then f(t) € X forevery ¢t € I, since Y is p-summand,
there exists a bounded projection P : X — Y such that

f@) = P(f®)+ T = P)(f)),
elf@I = elPUE)I+ el =P)f@)I-

Therefore
/ Sl = / oI P(F(E)]|dt + / oI = P)(F ()| dt,
I I I

Il = 1PFl, + 1T = P)fll,-
Since P is continuous and ||[Pf|,, < [ f[|, < oo, it follows that Pf € L¥(I,Y)
and L¥(I,Y) is L'-summand in L?(I, X). The result follows from Corollary

4.2. O
Theorem 4.5. IfY is M-summand in X, then L?(I, B[Y]) is densely remotal
in L#(I, X).

Proof. Let f € L¥(I,X). Then there exists a simple function v such that
n

lf =7l < e. We can write v = > x, x;, where x, is the characteristic
i=1 ' §

function of the set A; C I and z; € X.

Now, since Y is M-summand in X then for all ¢, we can write x; = y; + h;,
where y; € Y . But B[Y] is remotal in Y from ([10], Lemma 3.1), therefore for
each i there exists g; € B[Y] such that ||y; — g:|| > ||yi — z||, for all z € B[Y].
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n
Set g = >_ x, gi- Then g € L¥(I, B[Y]) and
:1 2

(2

y—gl, = / oI (t) — g(t)] dt

I
- Z/s@llv(t) — g(t)|| dt

i=1 A;

- Z/sonxigindt

=1 A;

= > [l gt hal

i:lAi
-y / p(max{[lyi — il 1Rl })d.
i:lAi

Since Y is M-summand in X, and by remotality of B[Y] in Y we have:

=g, > 3 / o(max{]ly: — zIl, [hall}) e

i=1 A;

for all z € B[Y]. (Again, by Y being M-summand in X and writing h; =
x; — y;, from above.)

In particular,

=g, 23 [elh® - h@lde = Iy,
=14,
for all h € L¥(I, B[Y]). Hence, the result follows. O

REFERENCES

[1] E. Asplund, Farthest points in reflexive locally uniformly rotund Banach spaces, Israel
J. Math. 4 (1966) 213-216.



Simultaneous farthest points in vector valued function spaces T

P. Bandyopadhyay, Bor-Luh Lin, T. S. S. R. K. Rao, Ball remotal sets in vector valued
function, Collog. Math. 114 (2009) 119-133

M. Baronti and P. L. Papini, Remotal sets revisted, Taiwanese J. Math. 5 (2001) 367-373.
A. P. Boszany, A remark on uniquely remotal sets in C(K, X), Period. Math. Hungar.
12 (1981) 11-14.

W. Deeb and R. Khalil, On the tensor product of non-locally convex topological vector
spaces, Illinois J. Math. Proc. 30 (1986), 594- 601.

W. Deeb and R. Khalil, Best approzimation in L?(I,X),0 < p < 1, J. Approx. Theory.
58 (1989), 68- 77.

W. Deeb and R. Younis, Extreme points in a class of mon-locally convex topological
vector spaces, Math. Reb. Toyama Univ. 6 (1983), 95-103.

R. Deville and V. Zizler, Farthest points in w*-compact sets, Bull. Austral. Math. Soc.
38 (1988) 433-439.

M. Edelstein, Farthest points of sets in uniformly convexr Banach spaces, Israel J. Math.
4 (1966) 171-176.

R. Khalil and Sh. Al-Sharif, Remotal sets in vector valued function spaces, Sci. Math.
Jpn. 63 (2006) 433-441.

K. S. Lau, Farthest points in weakly compact sets , Israel J. Math. 22 (1975) 168-174.
E. Naraghirad, Characterization of simultaneous farthest point in normed linear spaces
with applications, Optim. Lett. 3 (2009), 89-100.

M. Sababheh and R. Khalil, Remarks on remotal sets in vector valued function spaces,
J. Nonlinear sci. Appl. 2 (2009) no.1 1-10

Hu. Zhibao and Bor- Luh Lin, Ezxtremal structure of the unit ball of (LP(u,X))*, J.
Math. Anal. Appl. 200 (1996), 567-590.



