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ABSTRACT. It is shown that the formula
(lzg (A0)7 7l187: (An))gjq = l;((on 7An)§’q)7
where § = (6o, ...,0rn) and s = 0pSp + ...+ On sy is correct under the restrictions
An—1 = Ay, and sp_1 # sp. It is also true if we suppose that
An = (Ao, Ax, ~~~7An—1);\"p, Sn # A0S0 + A181 4+ ... + An—18n—1,

and the spaces Ag, A1, ..., An—1 are functional Banach or quasi-Banach lattices
on the same measure space (€, p).

1. INTRODUCTION

It is well known that interpolation of vector-valued spaces is a powerful tool for
several different areas, and it is especially important for modern analysis (see, for
example, the survey [GKKT] and the book [BL], Chapter 6). The first vector-
valued result for the real method was obtained in 1964 by J.-L. Lions and J. Peetre

(see |[LPJ]) who proved that in the diagonal case, i.e. % = pie = 11);09 + z% for any
couple (A, A1), the following holds:
(1.1) (Lpo(A0); Lp, (A1))o,q = Lg((Ao, A1)e,q)-

The K-functional for the couple (L,,(Ao), Ly, (A1)) was calculated by G. Pisier (see
[P]) in connection with some problems in analysis.

Of course, it would be nice to have an analogue of the formula (ITl) in the non-
diagonal case, i.e. when g # pg, but unfortunately such a formula is not true (see

M. Cwikel [C]). The only known result in the non-diagonal case is the following
(see [BL]):

(1.2) (o (A), 151 (A))g.q = 13°(A), sg = (1—0)so+0s1,s0 # s1,

where [5(A) denotes the space of all sequences a = {ay};; ,ar € A, such that

sy = Q2% llaxll0)P)

kEZ

(1.3) la
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1666 IRINA ASEKRITOVA AND NATAN KRUGLJAK

with the usual change for p = co. In the scalar case, i.e. when A = R, the formula
(C2) was obtained by J. Peetre (see [Pe]). The vector-valued case is not far beyond
because spaces are constructed on the base of the same space A.

In the present paper we will consider an analogue of the formula (L.2) for more
than two spaces. One of our results, which gives (L2]) in the case of couples, is the
following formula:

(1.4) (12 (A0), oo 15 (An))g y = L5((Avs ooy An)g ) 5 = 0050 + oo+ B

under the restrictions
(15) Ap1 = An; Sn—1 7£ Sn-

An interesting feature of (IL4) is the absence of restrictions for the spaces and pa-
rameters with indices less than n. The proof of (LAHLH) is much more complicated
than the proof of (I2) and is based on geometrical decreasing of some terms in the
expression for the norm of the interpolation space (130 (Ao), .-, 5" (An))g -

The restriction ([CH) can be considered as the limiting case of the restriction:

(1.6) Ap = (Ao, A1, oy An1)3 S0 # A0S0 + A1+ oo+ Ap—1Sn—1.

In the present paper we will prove a general result from which we derive the
formula (I4]) with the restrictions ([C6) under the additional condition that the
spaces Ag, A1, ..., A,_1 are functional Banach or quasi-Banach lattices on the same
measure space (2, ). The last condition appeared because our proof is based on
the reiteration theorem from [AK]. It can be weakened, but we do not know if the
result is correct without any conditions on the spaces Ag, A1, ..., An_1.

The starting point for this investigation is the problem of interpolation of several
smooth function spaces. It is known that the interpolation of couples of smooth
spaces is not stable in non-diagonal interpolation; for example, if we interpolate
two Besov spaces, then we go out of the scale of Besov spaces. In [AKNMP]
it was shown that contrary to the case of couples the non-diagonal interpolation
of three smooth function spaces has a stability property. This result was based
on the wavelet description of Besov spaces and the description of the interpola-
tion space (Lp,(wo), -, Lp, (wn))g ,» which was done in [AKNMP] for n = 2 under
rather heavy restrictions on weights and parameters of integration. In our next
paper [AKN]| we will use our new results to provide the description of the spaces
(Lpo(w0), ooy Lp,, (wn)) 7, in general without any conditions on n, weights and pa-
rameters of integration.

2. DEFINITIONS AND SOME RESULTS FROM REAL INTERPOLATION
OF SEVERAL SPACES

Let Ag, A1,..., A, be n + 1 Banach or quasi-Banach spaces. We will say that
they form a compatible collection or simply a collection A= (Ao, A1, ..., Ay) if they
are linearly and continuously embedded in some (common for all) topological linear
space with a Hausdorff topology. Then we can, analogously to the case of couples,
define the K-functional (see [S]) by the formula:

(2.1) K(fa; A) = inf([lao] 4, +t1 larll 4, +oottn lanlla, ) T= (b1, 82, s tn) € RY

where inf is taken over all decompositions a = ag + a1 + ... + a,.
Let 60 = (6p,04, ...,6,) be a parameter vector, i.e. 6; >0, 6 + 01 + ... + 0, = 1,
and let 0 < ¢ < .
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VECTOR-VALUED INTERPOLATION 1667

Then the interpolation spaces A};q = (Ao, A1, ..., Ap)g . (usually these spaces are

called K-spaces and are denoted by A}; GK but we will omit the index K as we
will only consider K-spaces) are defined by the norm (or a quasinorm, for the sake
of simplicity we will always say norm)

—6,,—6 —0,, AU
(2.2) lally, = ( / (70457 10 K (7 a; A))e

n

dty dte  dty,
e

)a

with the usual change for ¢ = co. As the K-functional is a concave function on R,
therefore the norm (Z2)) can be written in an equivalent form:

lallg, ~ (>0 (2 fhorfe g7tk (oh 2t 9t g A))7)i.
(31,42,...,0n ) EZT

We will use the so-called “monotonicity” properties of interpolation spaces, which
follow easily from the definitions. Namely:
A) if g < g1, then

(23) (AQ,Al,...,An) C (AQ,Al,...,An)

0,90 0,q1 7

B) if we have embeddings A; C B; (i =0, ...,n), then

(24) (Ao,Al,...,An) C (BQ,Bl,...,Bn)

0.,q 0.q°

We will also use the following Reiteration Theoremﬂ which was proved in [AK]
in the Banach case (the proof can be extended after some modification to the
quasi-Banach case). It is important that this theorem is true even for the extended
parameter vectors. The parameter vector g is called an extended parameter vector
if some of its coordinates 6; could be equal to zero. In this case in the definition
of the K-functional and norms we omit the spaces A;, parameters ¢; and integrate
on the set of smaller dimension. In a particular case, when g has one, say 1,
coordinate equal to one, and therefore all other coordinates are equal to zero, by
(Ao, A1, ..y An)@q we will mean the space A;.

Theorem 1 (Reiteration Theorem). Suppose that all spaces Ao, A1, ..., Ay are func-
tional Banach or quasi-Banach lattices on the same measure space (€2, 1) and the
extended parameter vectors g* (k=1,....,m) span R" L. Then the following holds:

1 0 0 ol om
(2.5) (A§0,qo’ T é‘”‘,qm)X,q = A@q, 0= X" + 210" + ...+ A0,

where X = (Mo, ey Am) @8 a parameter vector and q,q; € (0,00], i =0, ..., n.

3. MAIN RESULT

Let {A(k)}kez be a sequence of Banach or quasi-Banach spaces A*). In the
quasi-Banach case we suppose the following important condition holds: con-
stants in the triangle inequality are uniformly bounded. Let lp({A(k) }) denote the

IThe general reiteration theorem for several spaces was proved by G. Sparr (see [S]) with the
condition that the equivalence theorem holds, and it was proved by I. Asekritova (see [A]) with
the condition of weak K-divisibility; however, the class of collections of Banach spaces for which
these conditions hold has not been described.
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1668 IRINA ASEKRITOVA AND NATAN KRUGLJAK

vector-valued space of all sequences a = {a(k) }keZ ,a® € A®) | with the norm

(3.1) lall, gawy = O ([a®]|, 010
kEZ

with the usual change for p = cc.
Let {Agk)}k . 1=0,...,n, be a family of n + 1 sequences of Banach or quasi-
€

Banach spaces. We suppose that for each k € Z the spaces Agc) s e Aif " form a com-
patible collection and therefore we can define the spaces g;k; = (Agc)7 ey Ailk )) iq

Our main result reads as follows:

Theorem 2. Suppose thaf]

*)
(3.2) A, = ckAgc_)1 for all k € Z and some fized positive number ¢ # 1.

Then
(k) (k) Lo (%) NS
33 G A}, )t (AP} g, =L{ (A A5} ),

where p;,q € (0,00], i=0,1,...,n.

Remark 1. Formula (I4) from the Introduction immediately follows from the the-
orem with ¢ = 2%»~*»—1if we take Az(-k) =2%FA, (k€ Z,i=0,..,n).

Proof. As the right-hand side of ([B3) does not depend on po, ..., pn, therefore from
the monotonicity property of interpolation spaces (see (Z3HZZ)) it follows that it
is enough to prove (B3)) in the case when all p; are equal. So we will give the
proof for pg = ... = p, = p. We will consider only the case ¢ = 2, since for ¢ > 1
the proof is the same. For ¢ < 1 the easiest way to see that the theorem holds is

to change the order of spaces Agk), i.e. to consider first the spaces Bl(k) = Al(fk)

(k€ Z,i=0,..,n) to apply the theorem to the spaces Bi(k) with ¢! > 1 and
then change the order back.
We will use the shorthand notation

{ AP, t{aP ) = ),
L{AP D+ +({aP ) = > 0,4)

and also
(3.4) Ay, .. A

Let us first prove the embedding
) (k)
(3.5) AP Do { AP )5, ({467 405, -

From the definition of the K-functional we have for any element a = {a(k)} ez
I

from > (I,(A4)) and any k € Z,
K(fa;lp(4) > K(fa®; AP) = K(£a®; A, AF | 2R A0))
(3.6) ~ K(t1, .oty g,min(t,_1,25,),a®; AP AW ),

(k)
n

- (k) (k) -
)= Ak, Ay, A )= AW

»fin—1

2 The equality for the sequence of Banach or quasi-Banach spaces A; = B; (i € I) means that
the spaces A;, B; coincide as sets, norms are equivalent for each i and the constants of equivalence
are independent of 1.
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VECTOR-VALUED INTERPOLATION 1669

In (B:6) instead of the equivalence we have an equality when Agbk_)l is a Banach space,
but in the general quasi-Banach case we only have an equivalence with the constant
independent of k as we supposed that the constants in the triangle inequality are
uniformly bounded.

Therefore, if we take t,,, = 2=, m =1, ..., n, and then choose k such that t,_; =
2%, (so k = i,,_1 — i,), we obtain

(37) ||a||(lp(—A)>)§1q = ( Z (2*1‘191 "'27i"L9"K(2i1, . 2in,a; lp(A)))q)%
i EL™
> (Y (2700 270K (21 2in-2 min(2in-1, 20y o0 AT A®) yya)T
i L™
=( D (@t o (20 20y glin i) gl i) Al i)y yayg
i L™

Here and later v denotes some constants which are different for different formulas.
If we change the variable i,, by the variable s = i,,_1 — i,,, then we can rewrite
the expression in the right-hand side as

(3.8)
( Z (2_“91.“2_%_19”’_12_(1'71_1—3)%}((21‘1’ m’21‘7,,_1’@(8);_/1)51321))‘1)%
(#15e0yin—1,5) EL™

= (Z Z (25%27%‘191 “.277;”71(0'7L71+97L)K(2i17 " 27;7L717a/(8); ZS&O)Q)%
s€Z (i17~~~7in—1)€Z”71

(S (950 g .
(g( (Asf)l)el vvvvv 977,—2v9n—1+9ns41) )

As (z(S) ) = (A(S) AW 4 ) then
net 01, ,0n—2,0n—1+0n,q 0 7o fin=b a1 é‘,q’

a® )q)%

(@

SEZ

CONNERDY Ly
SEZL

=0 Ha(s>
SEZL

Hence from (@7H39) and the notation (B4l it follows that ||aH(lTA))< >
P 0.q
7 llall, a0}y and this proves the embedding (B.5)).
q n .

—

(s)
(AnZ1)es,.., On—2:0p_1+0n,q

Q=

)

q
(AE)S)»'"ﬁAS:llv2SA5:ll)§,q

q 1
(AP AC) A5f>)§q)q _7”“"zq({(Aé”,...,AEfll,A&”)efq}) '

n—17

To prove the inverse embedding

610 LA A5, P € GEAP Db AP g,

let us take an element a = {a(k)}kez from lq({(Aék), ...,A:f))gq}). Then for any

— , ,
fixed 2* = (2",...,2") and v > 1 we can find decompositions

(3.11) a® = a4 +a® (kez)
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1670 IRINA ASEKRITOVA AND NATAN KRUGLJAK

such that

— -
|y <YK a0 AR,

n

A ,
(3.12) Ha(() )HAgk> o 20

From the definition of the K-functional and ([BI2) it follows that

313)  K(2,a;0,(4)) < H{GW} F o420 {a(k)}
' I Sl fagoy T ", A
_ ®F ®[" 3
_(;ZHG/O HAék)) p++21 (;Z‘an ASzk))

- -
<) (K (2, a; AD))P) e,
kEZ

with some constant ~.

Hence from the definition of the norm of the space (lp({A(()k) }), ces lp({A%k) }))5 .

we have

B14) el gy faoyy, = (D0 @27 K (2 0l (A4])7)

0,q

T ezn
X . — _
<y (3 @02t (K (2, a®; AWy /)iy
Fezn kez
= (3 (S0 27t (2, a9 AWy Fya)L/a,

TEZ" keZ

If% <1, then

(S0 (@ 2t (21 B AW))pyEya)1/a

AN
. . — .
< (Y0 Y (@t 27tk (20 o)y AP)))1/a
T ezn k€L
= (30 5T (@i i (2 M) Ay
kEZTEZn
_ (k) )G — .
(QHG ‘@%’“)aq) Jo = el g,

which proves (3.10).

()
The case when 1 > 1 is more complicated. As A4,

:2’“145[“_)1 (keZ)so

e . . . . . i
(3.15) K(2',a®; AR ~ K (2 .. 202 min(2in-1, 200 k) oR); 4R
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VECTOR-VALUED INTERPOLATION 1671

(with uniform constants of equivalence). We can estimate the right-hand side of

(BI14) as follows:
(X (o2 K (2 a®; APy s
Tezn keZ
< (OO @ 27t K (20, 202 min(2n1, 20 HR) o0, AW), ))py 5 a1 /a
7 kez
<07 Y @t ami (2L 202 2o g A y)pypyayi/a
T kin_1<intk
ER(0 (S W ¢ e Rl (LN Ll L N 7 K S T LA
T ktin_1>intk
Therefore to prove the theorem it is enough to obtain the estimates
(3.16)
Si=02(0 Y @ ahamiO g2, L 202 20 g AN y)pypyeyi/a

T kiino1<intk

< 0 ||a|‘lq({(jgk))§q}) 5

So=C000(C Y (@h2mig (2 gtee gbetk o), A yyp)iyayi/a

T kipo1>intk
<7 llal, RIS

Let us start with (3.16). If we denote s = 4,,_1 — i,, — k, then using the Minkovski
inequality (we can use it because £ b > 1) we will have

(3.18)
Si=(> (Y (@ hhlanlgg2n, 20 20 oW A, ))py)a)/e

_i)EZ” kiin—1<in+k

= (D@27 R (20 2t gl i) Al ey iy E
7 <0
<O Z (27101 27l (201 91 qlin-a—in=s), flini=in=s)yyay iy
s<0 T egn
As ip_1 = (in +8) + (in—1 — in — 5), then from (BIH) it follows that for a fixed s
we have
( Z (2*1'191 “.2*%7”97LK(21'17 " Qin—1 ’ a(ina*in*S); ESZIl_i7l_S)))q)%
Tezn
< ’)’( Z (2—71191.“2—%971,}((21'17 . 2in—172in+s’ a(in—l—’in—s); gg7z—1—i71—3)))0)%
T ezn
_ 28971,,}/( Z (2—1'191 .“2—(7;71,-‘1-3)971 K(Zil, " 27171,—1, 27171,4-37 a(in—l—’in—s); A'slin—l—in—s)))(I)%
T ezn

1
)q :289”7”@qu({(§$’@))§ } )’

A(k)
(A% )z 4 af ez

<240 ‘ a
keZ
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1672 IRINA ASEKRITOVA AND NATAN KRUGLJAK

and we obtain the required estimate of Sy (see (B.I6))
On

(319) Sl S 7(2(28 ||a||l ({ A(’“))ﬂ })) )p < ’YHG’HZ ({ A(k))~ })

s<0
For S5 (see (BI))the estimation is analogous. Indeed, for the same s = i,,_1 —ip—k
we have, by using the Minkovski inequality,
(3.20)
RO N (D DR e N Ay R D UL

Tezn kin_1>in+k

— (2(2(2_“91---2_%9"K(2i17 e 27;7,,_1—37 a(in—l_in_s); A'Siil—in—s)))p)%)l/q

5 s>0
< (D@t 2 K (20, 2ini i) JUep T jay
s>0

7

For each s (by using (BIH)) we have
( Z (2—i191 ...Z—iﬂ,énK(Zil, . 27;7,,_1—37 a(in—l_in_s); A‘SZI1*’LAH*S)))q)%
T ezn
< 2_3071,—1,}/(2(2—7;191“.2—(1.77,—1—3)9”_12—1.77,977,K(27;1 . 9in—1=5 9in a(in—l—’in—s).

-
(3

A==y

1
q

BN

So for S5 we have the required estimate:

_ o—80,_
oy, 27 Haqu({(m))‘“}) .

(3.21)
Se< QY @it 2Tl g (20 L 2l i) ATy
s>0 _i)EZ"
< —sfn1 3 5 <y e ,
—7(92%(2 ”a”lq({(Agzk))qu})) ) = ”a”lq({(As,k))gq})
This concludes the proof of the estimates (B16H3.17) and the theorem. O

4. VECTOR-VALUED INTERPOLATION WITH THE “INTERMEDIATE” CONDITION

(k)
Theorem P] was proved under the condition A, = ckAng_)1 for all k € Z and

some fixed ¢ # 1. Here we will consider the “intermediate” condition A%k) =
ck (A(()k) A(k) 1)5 - We even consider a slightly more general case.

Let us suppose that for some fixed g < r1, ¢ # 1, and some parameter vector
XeR™ and all k € Z we have embeddings with norms independent of k:
(4.1) FAL AP )5, AP F Al AP )5
Now we can formulate the problem:

Problem 1. Does the formula

(k) (k) = () ONS
o ({AP}, oot AP} g, =6 A5, )
hold under the condition ([@IJ)?
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VECTOR-VALUED INTERPOLATION 1673

We will prove the following result.

Theorem 3. Suppose that for each k € Z the spaces A(()k), vy Afﬁl are functional
Banach or quasi-Banach lattices on the same measure space (Q, ux). If the condi-
tion @) holds, then

) (*)

(42) G A}, )t (AP} g, =l A N7, -

Proof. From the reiteration theorem (see Theorem 1) and ([2:3H2:4) it follows that
the right-hand side of (2] does not depend on 79, 1. Moreover, it also does not
depend on p; (i =0, ...,n). Therefore from the monotonicity property of interpola-
tion spaces (see 23H2A)) it follows that it is enough to give the proof in the case
when

Po=...=Pn=To=T1=D.
So we have only to prove
o) ()

(lp({Aék)}%,,.,lp({Agp}))@q :zq({(AO AL )%}kez)

under the condition
k k
AP =kl AP )5,
Then we have

(4.3) {7 D b AP D),
= A, bp({a b {al, al )5, g,

Now we will use our Theorem 2 and the reiteration theorem (see Theorem 1). Let
us first notice that we can find 7 = (19,71, ..., M) and ¢ # 1 such that

k k ~ k k k
(44) (AE) )a '~'7A£12170kA5121)ﬁ7p = Ck(A(() )7 ~'~7A5121)X7p'

Equality (#4) is equivalent to
(4.5) (105 M5 o a2 =1 +710) = A and & =c,

and ({A) clearly has a solution for given X and c and the solution is not unique.
Moreover, from Theorem 2 it follows that

k k k4 (k
(4.6) AP D), AR Dot AL, P
(k) & g (K k k
= ({4 A A D, D) = (A A )5 D
Therefore, denoting B; = lp({Agk)}),i =0,..,n—1,and B, = lp({ékAgbk_)l}) and
using (E6) we can rewrite the right-hand side in ([@3) as

a0 AP Db { A (A A )5, D,
- (30731,.“7371717(BO;BI,...;anlaBn)ﬁ,p)é’ .

g

As the spaces B; are functional Banach lattices on the measure space (€, 1), where
Q is constructed as a disjoint union of ; (disjoint means that €2; does not intersect
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1674 IRINA ASEKRITOVA AND NATAN KRUGLJAK

with Q; for j # i ) with the measure u = ), j1;, therefore we can use the reiteration
theorem (see Theorem 1) and Theorem 2 to obtain

(4.8)  (Bo, Bu,..., Bu-1,(Bo, By,..., Bu—1, Bn)ip)g , = (Bo, Bi,..., Buo1, Bn),4
= (AP} oA} ({4 D)
= lq({(Aék), ) A;kllv 5kA£1k21)V,q})
where

’7 = (90 + 7’09717 ceey onfl + nnflgnanngn)

So we have proved the equality

k k k) sk 4(k
U ({ A D)o os o{ AP Py = la({(AG o AL, A )5, ).
Since from the reiteration theorem it follows (compare with ([A38)) that

k k k k
(A7, A A, A D)3 )5, =

n—1s p/0,q

k k k k) <k gk
(A6 e AL 1 (AR AL ALY D)5

n—1» n—1°

k k ~ k
AP ARk A®

Y9

then
G A8 D, (A9 D), = (AL AR AP, AP )5 s )
= 1,({(A, .., AP APz 1.
0

Corollary 1. Suppose that Aék), ...,ASZ)I are functional Banach or quasi-Banach

lattices on (Q, ux) and AP = ck(A(()k), ...,Aglk21)X,p for all k € Z and fized Xv p
and some positive ¢ # 1. Then
(k) *)

(lpo({Aék)}keZ%,..,lpn({A%k)}keZ))@q:lq({(AO L, Al )@q}kez).

Proof. Apply the theorem with ro = r; = p. O

Remark 2. Formula (I4) from the Introduction with the restriction (L&) is a

particular case of Corollary [l Indeed, we only need to take A;k) = 2%k A, 4 =
0,...,n — 1. Then from (LH), it follows that

AP =25k A, = 25 F (A, Ana)s

(k) (k)

_ o(sn—Aoso—...—An—18n—1)k
= 2(sn=2oso R (AT A ),

As 8, # XS0 + - + An_15n_1(see (B)), we have ¢ = 2(5n 72050 =An—15n-1) not
equal to 1.
Remark 3. Instead of the property that A(()k), ...,A;k_)l are functional Banach or

quasi-Banach lattices on (4, pi) for each k € Z it is enough to have that the
(k)

reiteration theorem is valid for the collections (AE)’”, .., A, 1) and for all collections

of the type (lp({A(()k)})7 ey lp({Agbk_)l})).

License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use



VECTOR-VALUED INTERPOLATION 1675

REFERENCES

[A] I. Asekritova, The property of K-divisibility of finite collections of Banach spaces,
Studies in the Theory of Functions of Several Real Variables, Yaroslavl, 1984, 3-9.
MR0830212|[(87f:46136)

[AK] I. Asekritova and N. Krugljak, On equivalence of K- and J-methods for (n+1)-tuples
of Banach spaces, Studia Math. 122 (1997), 99-116. MR1432161//(98¢:46157)

[AKN] I. Asekritova, N. Krugljak and L. Nikolova, Lizorkin-Freitag formula for weighted Ly
spaces and vector-valued interpolation, ( in preparation ).

[AKNMP] I. Asekritova, N. Krugljak, L. Maligranda, L. Nikolova and L.-E. Persson, Lions-Peetre
reiteration formulas for triples and their applications, Studia Math. 145 (2001), 219-
254. MR1829209|/(2002¢:46089)

[BL] J. Bergh and J. Lofstrom, Interpolation Spaces. An Introduction, Springer, Berlin,
1976. MR0482275|/(58:2349)
€] M. Cwikel, On (LPo(Ao), LP1(A1))g,q, Proc. Amer. Math. Soc. 44 (1974), 286-292.

MRO0358326//(50:10792)

[GKKT] J. Garcia-Cuerva, K.S. Kazarian, V.I. Kolyada and J.L. Torrea, Vector-valued
Hausdorff-Young inequality and applications, Uspekhi Mat. Nauk 53 no.3 (1998), 3-
84 ( English trans. Russian Math. Surveys 53 no.3 (1998), 435-513). MR1657592
(2000b:42008)

[LP] J.-L. Lions and J. Peetre, Sur une classe d’espaces d’interpolation, Inst. Hautes Etudes
Sci. Publ. Math. 19 (1964), 5-68. MR0165343|(29:2627)

[Pe] J. Peetre, Une propriété de stabilité par interpolation, application. Compt. Rend. Acad.
Sci. Paris 256, 1424 bis 1426(1963) MR0178381/(31:2639)

[P] G. Pisier, The Ki-functional for the interpolation couple L1(Ao), Loo(A1), J. Approx.
Theory 73 (1993), 106-117. MR1213125|(94g:46088)

[S] G. Sparr, Interpolation of several Banach spaces, Ann. Mat. Pura Appl. 99 (1974),

247-316. MR0372641 |(51:8848)

SCHOOL OF MATHEMATICS AND SYSTEMS ENGINEERING, VAXJO UNIVERSITY, SE 351 93, VAXJO,
SWEDEN
E-mail address: irina.asekritova@msi.vxu.se

DEPARTMENT OF MATHEMATICS, LULEA UNIVERSITY OF TECHNOLOGY, SE 972 33, LULEA,
SWEDEN

E-mail address: natan@sm.luth.se

URL: http://www.math.ltu.se/ natan/

License or copyright restrictions may apply to redistribution; see http://www.ams.org/journal-terms-of-use


http://www.ams.org/mathscinet-getitem?mr=0830212
http://www.ams.org/mathscinet-getitem?mr=0830212
http://www.ams.org/mathscinet-getitem?mr=1432161
http://www.ams.org/mathscinet-getitem?mr=1432161
http://www.ams.org/mathscinet-getitem?mr=1829209
http://www.ams.org/mathscinet-getitem?mr=1829209
http://www.ams.org/mathscinet-getitem?mr=0482275
http://www.ams.org/mathscinet-getitem?mr=0482275
http://www.ams.org/mathscinet-getitem?mr=0358326
http://www.ams.org/mathscinet-getitem?mr=0358326
http://www.ams.org/mathscinet-getitem?mr=1657592
http://www.ams.org/mathscinet-getitem?mr=1657592
http://www.ams.org/mathscinet-getitem?mr=0165343
http://www.ams.org/mathscinet-getitem?mr=0165343
http://www.ams.org/mathscinet-getitem?mr=0178381
http://www.ams.org/mathscinet-getitem?mr=0178381
http://www.ams.org/mathscinet-getitem?mr=1213125
http://www.ams.org/mathscinet-getitem?mr=1213125
http://www.ams.org/mathscinet-getitem?mr=0372641
http://www.ams.org/mathscinet-getitem?mr=0372641

	1. Introduction
	2. Definitions and some results from real interpolationof several spaces
	3. Main result
	4. Vector-valued interpolation with the ``intermediate'' condition
	References

