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LATTICE ABSOLUTELY SUMMING OPERATORS

DENNY H. LEUNG

1. INTRODUCTION

Let (e;) be a normalized unconditional basic sequence in a Banach space. An
operator T : E — F between Banach spaces is called (e;)-absolutely summing if there
is a constant K < co such that

n
| S izilie
i=1

for every finite set of elements (z;)_, C E. We were led to consider such operators

n
< K sup ”E(:c,-,z')e,:
=1

ll=*lI<t

while working on questions on Banach lattices of spaces of operators (cf. Coroliary
2.2 below). Also, if (e;) is equivalent to the canonical £ basis for some 1 € p < oo,
then the (e;)-absolutely summing operators are precisely the p-absolutely summing
operators. Thus we may ask which of the known properties of p-absolutely summing
operators are preserved by the more general (e;)-absolutely summing operators.

Our terminology is standard. Let E be a Banach space. Then E’ and Ug denote
the dual space and the unit ball of E respectively. A (bounded linear) operator
T : E — F between Banach spaces is strictly singular if its restriction to any infinite
dimensicnal closed subspace of E is not an isomorphism. T is a Dunford-Pettis
operator if it maps weakly compact sets onto norm compact sets. We will have
occasion to consider Orlicz sequence spaces and Tsirelson’s space; references for these
spaces may be found in [5] and [3]. Finally, the cardinality of a set A is denoted by
|A|. Other terms used but not defined may be found in [5].

2. STRICT SINGULARITY OF (e;)-ABSOLUTLY SUMMING OPERATORS

It is well-known that p-absolutely summing operators are strictly singular. In
this section, we show that (e;)-absolutely summing operators are strictly singular
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provided (e;) is not equivalent to the cp basis. Observe that since every bounded
linear operator is (e;)-absolutely summing if (e;) is equivalent to the co basis, the
restriction is essential but trivial.

PROPOSITION 2.1. Every (e;)-absolutely summing operator is strictly singular
provided (e;) is not equivalent to the co basis.

Proof. If there is an (e;)-absolutely summing operator which is not strictly sin-
gular, then there is an infinite dimensional Banach space E such that the identity
map on F is (e;)-absolutely summing. By Dvoretzky’s theorem (4], for any n, there
exists a sequence (z;)7., C E which is 2-equivalent to the £2(n) basis. Observe that

{((:L‘g,z") R z' € UEI} C 2U€2(n)-

For any sequence (a;)., C R, applying the definition of (e;)-absolutely summing
operators with (a;2;)2_, C E yields

” ia;ei ” < Ksup {" 2": a;bse;
i=1 i=1

where K is a constant independent of n. Using this inequality twice, we obtain

n 7
" Z a;e; H < K?sup {" Z asb;cie;
§=1 =1

| : (bi)F=l € Ul"’(n)} 3

F(B)izs (c)izn € Uﬂ(n)} =

2 (bi)i=s € Ul‘(n)} < K?supla;l.

n
= Kzsup {" Z a.:b,:ei
i=1

Hence (e;) is equivalent to the ¢ basis. n

As a corollary of Proposition 2.1, we prove the following results of Cartwright
and Lotz [1, Corollary 2] which gives some indication of the connection between
(&;)-absolutely summing operators and Banach lattices of operators.

JOROLLARY 2.2. For a Banach lattice E, the following are equivalent:
(1) £ is lattice isomorphic to an AM-space;
(2) E |z;! converges for every unconditionally convergent series E z; in E;
(3) Every compact T : ¢co — E has a modulus |T'}.

Proof. ‘The equivalence of (2) and (3) and the implication (1) = (3) are well-
-known. We will show that (2) = (1). Let (e;) be a2 normalized disjoint sequence in
I2. By Satz (2b') of [2), it suffices to show that (e;) is equivalent to the ¢ basis. We
will show that the identity operator on £* is (e;)-absolutely summing. An application
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of Proposition 2.1 then concludes the proof. By a standard argument, we obtain from
(2) a fixed constant K such that

¥ |3
i=1

n
£ K sup " E Ei Xy
ei=+1 i=1

for any sequence (2;)]_, C E. Fix k and let y; = (a;;)}-; € £',1< i< k. Define z; =

k n k .
= Zaije,: € E for 1 € j < n. Then it is easy to see that ” Z Iz,lll = “ Z||y,:||1e,-",
i=1 i=1 i=1

where || - ||1 denotes the £! norm. On the other hand,

es=%1

n n k
sup " Zej:cj ” = sup Il Zija,'je,:“ tsuplb;| <13 =
ji=1 j=li=1

k

= sup {" i(yi, (B:))e:
i=1

Thus inequality (+) says that the identity on £! is (e;)-absolutely summing, as desired.
n

ssup|b;| < 1} = sup H
1 2

(yiy y/)ei’
lly’ll< 1

3. THE DUNFORD-PETTIS PROPERTY

It follows immediately from the Grothendieck-Pietsch factorization theorem that
p-absolutely summing operators are Dunford-Pettis operators. However, the factor-
ization theorem has no counterpart in general (e;)-absolutely summing operators.
Thus, most of what is done in this (as well as the next) section can be viewed as
finding ways to get around the use of the factorization theorem.

Recall that a basic sequence is subsymmetric if it is unconditional and equivalent
to all its subsequences [5, Definition 3.a.2].

ProrosiTION 3.1. Let (e;) be a normalized unconditional basic sequence which
is not equivalent to a ¢o basis. Then every (e;)-absolutely summing operator maps

weakly null subsymetric basic sequences onto norm null sequences.

Proof. Without loss of generality, assume that the unconditional constant of
(ei) is 1. Suppose the Proposition fails. Then there are an (e;)-absolutely summing
operator T', an € > 0, and a weakly null subsymmetric basic sequence (z,) such that
||T2n|| > € for all n. By using a subsequence if necessary, we may furhter assume that
(T'zy,) is a semi-normalized basic sequence. Let S : [Tz,] — ¢y denote the inclusion
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map S (Z an'I'zn) = (an). Then S o T, is the inclusion map from [z,] into co,
and it is (e;)-absolutely summing. Hence there is a finite constant K such that

ﬂIZMS(Txn)ne.H K sup ||Z<z., |

I"/l

for every n. Thus, for every n, there exists ||z,|| < 1 such that

”zn:e,; SK” Zn:(z,:,m:,)e,: .
i=1 i=1

For every n, let A, = {1 < i< n: [(zi,2h)] > (2K)"'} and B, = {1,...,n}\ 4n.

Then .
"Zfii SKl (Z Z)((”n n)et)l
§=1 i€A, {€EB,
<K {(2K)_1“zn:e,f +|| Z(Ii’z;‘)ei }
i=1 $€A,
‘Therefore,

sl <

Since (2;) is bounded and " Ze*
=1
any k, choose ng with [A,,| 2> k. Enumerate A,, = {i1 < ...<;}, j > k. Then for

any sequence of scalars (),

Kﬂ E (:z:.:,zi,)e.-“ < Ksup||z,~||” Z eg".
i€An i€An

— 00 as n — 00, we must have |4,| — co. For

k k
|3 amzm|| > M| 32 sen (@m0 2 amaia | >
m=1 m=1

>M z |@m (i, Zno)| 2 (2KM)™! E laml,

m=1
where M is the subsymmetric constant of the sequence (z,). Hence () is equivalent
to the £! basis and fails to be weakly null, contrary to the assumption. |

As will be shown below, even if (e;) is not equivalent to the ¢g basis, it is not
true that every (e;)-absolutely summing operator is Dunford-Pettis. We do, however,
have the following positive result in a special case.

THEOREM 3.2. Let (e;) be the unit vector basis of an Orlicz sequence space £ar
which does not contain a copy of ¢y. Then every (e;)-absolutely summing operator is
Dunford-Pettis.
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Proof. Suppose the Theorem fails. Then, arguing as in the proof of Proposition
3.1, there is weakly null normalized basic sequence (z,) such that the inclusion map
T:[zp)—co, T (Z anmn) = (ap), is (e;)-absolutely summing. In particular, there
is a finite constant K such that for every sequence of scalars (an) and every i €N,

(a1, a2, .., allar < Ksup {[l(@sbs, .. asbi)llar : || 3 bman| < 1},

where || - ||ar denotes the norm in £ps and (z/) is the biorthogonal sequence to (zs).
Choose N such that “ an:c;“ < 1 = sup|b,| < N. Since ¢y ¥ €p, Proposition
4.a.4 in [5] yields a constant C such that M(KNt) < CM(t) for 0 <t £ 1. Now, for
every sequence of positive numbers (c,),_, Which sums to 1, let (a,)%_; be chosen
so that M(a,) = ¢n, 1 < n < 4. Then ||(a1,a2,...,8;)||sr = 1; hence there exists
(bn), “ zb,,z; I < 1, such that 1 < K|(a1b1, ..., a:bi)||ar. Therefore,

I g
1<) M(Kanlba|) < C D M(anbal/N) <
n=1 n=1

. [bn . b
(x+) < an=:1 |W‘-M(an) = since IN—l <1
i
=CN7™Y " jbalea.
n=1

Since (z,) is weakly null, there is a positive sequence (¢, )i, —; which sums to 1 such
that

< N/(20)

H
H E EnCnln
n=1

for every choice of signs €, = 1. Then " Z bz,

i: 1bplen = z':(sgn bp)bncn =
n=1

n=1

< 1 implies

i i
= <Z(sgn bn)enzn, zbn:c:,> < ” Z(sgn bn)enzal|| < N/(2C).
n=1 n=1
This contradicts inequality (%) above and finishes the proof. E

Example 3.4 below shows that the restriction on £ps cannot be removed. We will

need the following observation in the course of verifying the example.

ProrosiTION 3.3. Let T be a l-absolutely summing operator with constant
K. Then for every normalized unconditional basic sequence (e;), T is (e;)-absolutely
summing with constant < aK, where a is the unconditional basis constant of (e;).
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Proof. Suppose T : E — F is 1-absolutely summing with constant K. Then by
the Grothendieck-Pietsch factorization theorem [5, Theorem 2.b.2), there is a regular

probability measure g on Ug: endowed with the weak* topology so that
72l < K [ i@ 2)iduce).
Ugi

Let (¢j) be the biorthogonal sequence to (e;). Then

| S iadied] < K 3= [ Vs, 2iantees] =
i=1

=1y

= K“ En:”-’h‘”Ll(,,)ei“ = Ksup {2”: billzsilr “ Zb;eﬁ“ < 1} <
i=1 i=1
<xan{[ S, [0 <1}

i=1

n

< Ksup {Zlbi(xi,x')i : 'Zbie:T" <1, 7€ UE’} <

t=1

< aKsup {2": bi(zi, ') le,e:h <1, 7€ UE:} =

i=1
n
= aKsup{” Z(z,;,g;')ei“ ‘2 € UE,} .
i=1
Thus T is (e;)-absolutely summing with constant a K. |

EXAMPLE 3.4. There is a non-degenerate Orlicz function M so that if (e;)
denotes the coordinate unit vectors in £a¢, then there is a non-Dunford-Petis operator

which is (e;)-absolutely summing.
We divide the proof into a sequence of lemmas.

LEmMa 3.5. There is a non-degenerate Orlicz function M such that M(4t) >
2V M(t) for every t > 0.
Proof. Let (an)%., be a decreasing sequence of positive reals such that a,_.; >
o0
> (2""111,,)5‘ for n > 3 and E 2 "a, = 1. Let M be the piecewise linear continuous

n=1

function such that M (0) = 0,

M(t)=a,, 27" <t<27"N, 1gn,
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and M'(t) = a1, 1 < t. Then M is non-degenerate Orlicz function. For 1/4 <t < 1,
M(4t) > M(1) =1 > \/M(%). Fort > 1, M(4t) > M(t) > /M(t). Fort < 1/4,
choose n > 3 such that 2% <t < 2-(*~1)_ Then
9= (n-2)
ME> [ M) =370y 3 (7 Vet >
2-(nm1)

For the remainder of the section, fix M as given by Lemma 3.5. For y = (a,) €
€ €y, let T(y) = ZM(lanD, where the sum is taken to be oo if it diverges. Note
that 7 is additive on disjoint sequences in £5s and ||y|lar < 1 if and only if 7(y) <

LeMMa 3.6. Let (y;) be a sequence of pairwise disjoint elements in €y such that
" Zy, || =1 Then there exist A C N and j € N such that [A] = 2/, minA > j,

and || Z Yi
i€A

Proof. We first observe that 7(4y) > /7(y) for all y € £3s. Indeed, let y = (a,)
and let ||y||o denote the £*° norm of y. Then

r(4y) = 3 M(4lanl) > 3 /M(lan])
> (M(lyllo) "> S M(lanl) 2 (r(%)) "3 3 M(lanl) = V7().

Now let (yi) be as given and let b; = 7(y;) for all . Then Zb.- =7 (Z y,-) by the

disjointness. Hence Z b; = 1 since || Z Yill = 1. Now suppose for all A C N and

. 1
J € N such that |A] =2/, minA > j, we have ” Zy,-“ < 3 Then
i€A

S V=Y V) < Y raw) <

(t) icA i€EA i€A
1 1

3 i) < g-

<3 ;eA: 7(32%) < g

It is not hard to see the decreasing rearrangement of the sequence (b;) retains the
property (). Without loss of generality, we may thus assume additionally that (3;)
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is decreasing. Define a sequence of integers (f(7)) inductively by £(0) = 1, f(j) =
f)-1
== 250 =1) for j > 1andlet ¢ = Z b;. Then ZCj = Zbi =1. Also
i=f(i-1)

FOEF{CESY) bf(;)~1 < ¢; since (b;) is decreasing =
= by(jy < bsy1 < [f() = G- D) < [FG) - £G- D]

Moreover,
fG+1)-1 fG+13-1 B
/ V1) !(
Ci41 = Z b](J) Z \/— < 7)
i=£(j) i=£(j)
by (f). Note that f(j = 1) < f(j) — f(j — 1) for j > 2. Hence the two preceding
incqualities yields that cj4q < (8+/ f(j -1))" ' for jz2 A stralghtforward compu-

tatmn show that this implies Zc_, < 5 Hence we must have ¢; +¢2 > 5. Finally,

iz3
it is not hard to see that this implies Z Vb > = for A= {1} or A ={2,3}. This
i€A
contradicts (f) and proves the lemma. L

LEMMA 3.7. Let (e;) be the coordinate unit vectors in €3¢ and let I be the formal
identity from the Tsirelson space T into co. Then I is an (e;)-absolutely summing
operator which is not Dunford-Pettis.

Proof. It is clear that I is not Dunford-Pettis since the Tsirelson space is
reflexive and I is not compact. For B C N, define the projection Xg on T by
An(an) = (bn), where by, = a, if n € B, and 0 otherwise. We will need the following
property of T there is a finite constant A such that for every B C N with |B| = 27,
minB > j for some j € N, the formal identity map XgT — £!(|B|) has normg .
This follows from Theorems IV.c.1 and V.3 of [3]. Now let 2;,...,z, € T with
Mzl ... iT2alDllar = 1. For 1 < i < n, choose p; € N such that ||Iz;]] = [=i(p:)l.
where we write z; = (z;(j)). For all k € N, define Ay = {1 ¢ n:pi=k} andlet
¥: = (Y (2)) € £ar be given by y (i) = |zi(ps)] if ¢ € Ay and O otherwise. Then (yz) is
a pairwise disjoint sequence in €37 such that “ z Yk w = izl - - - liZznl)llar = 1.
Applying Lemma 3.6, there exists B C N, j € N such that |B] =2/, minB 2 j, and
id Z: Yi M > -,?15 Note that the last inequalty implies

H 1223l 12l e IIEw«-IiM

Let Ip be the restriction of I to XgT. Then Ig may be factorized by

XpT-256'(1B)L2-22(1B)) Lo,
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where each J;, 1 € ¢ £ 3, is the formal identity. Now J; is l-absolutely summing
with constant{ Kg by Theorem 2.b.6 of [5]. Hence it is (e;)-absolutely summing
with constant< K¢ by Proposition 3.3. Also ||J1]| € A and ||J3]] = 1. Thus Ip is
(e:)-absolutely summing with constant< AKg. Hence

1
35 < 1(Zx5z1ll, ... 11Xzl |, <

< AKgsup {” i(xi, z')e; “ 'l € 1} .
i=1

Thus I is (e;)-absolutely summing, as claimed. |

4. WEAK COMPACTNESS OF (e;)-ABSOLUTELY SUMMING OPERATORS

Suppose that (e;) is not equivalent to the co basis. Then every (e;)-absolutely
summing operator T : E — F is strictly singular by Proposition 2.1. In particular, T
cannot fix a copy of £!. Hence TUg is weakly sequentially precompact. Again, more
can be said in the special case of Orlicz sequence spaces.

THEOREM 4.1. Let (e;) be the unit vector basis of an Orlicz sequence space £y
which does not contain a copy of ¢co. Then every (e;)-absolutely summing operator is
weakly compact.

We begin by considering the following lemma.

LEMMA 4.2. Let (un) and (v,) be the standard bases for £' and cq respectively,
n

and let R : £* — cq be given by Ru, = Zv,-. For every € > 0, there exists (z;)7=; C

i=1

n n
C £* such that Z ||Rzs|| = 1, sup {Z z:, 2" : ||2']| < 1} <€, and ||Rz;|| > u%'—”
i=1

i=1

forl<ig<n.

REMARK. It follows immediately from the fact that R is not 1-absolutely sum-
ming that there is a sequence in £! having the first two properties stated in the Lemma.

What we want is an example satisfying in addition the last inequality.
Proof. Let (ht) be the L®-normalized Haar functions on [0,1] and let g; =
=hy, gr=— for "2 < k < 2"~!, 1 < n. Let || - |2 denote the norm in LZ.
n

By the orthogonality of the sequence (gx) and the fact that Z llgxll3 < oo, Egk
is unconditonally convergent in L? and consequently L!. Let E, be the subspace
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of L' generated by the characteristic functions of the intervals I; = [2-(n=1)(;—
1), 27(=) 1 € i € 277, and let jn : B, — & be the obvious (into) isome-
3

. U o
try ju(d1) = ==. Define 2y = jogr, 1 < k < 2*71. Then it is easy to see

- 1 1 g -
that ) j|Ray)] = 27! (1 tytot ;{) , |Rzx|| = —"’;“—” and sup{Z Hze,2")] :

o0
. ;
1} = sup lqun!i £ K, where K = ngzl HZekgk”Ll < oc. The
; =L T k=1

Lemma follows immediately by scaling (1) by a constant factor. a

Proof of Theorem 4.1. We first show that the operator R in Lemma 4.2 cannot
be (e;)-absolutely summing. Since ¢g ¥~ £ar, for every K < oo, there is a finite
constant @(K) such that M(Kt) < o(K)M(t) for 0 < t < 2. Suppose R is (e;)-
-absolutely summing with constant C. Let (z;), C ¢! be as given by Lemma 4.2 with
€= (2<p(c)ga(2)||R,|)“’1 Choose ¢; 2 2 0 such that M (¢ Rz;f]) = ||Rzil|for1 i< n

Then “ L |ER(ca-a:.:)||e,-“ = 1 since ZM (I|R(e;zs)|[) = 1. Therefore, there must be a

2’ € Upo such that “ zc,(z,,z e; ﬂ C-'. Note that M(c;||Rz:ll) = lIRzi(| <
=1
= M{1) implies c,||Rz,H < 1. Hence ¢;|{z;, 2')| < el € 2¢||Rzi|| < 2. Thus

1< Y M(Ceil{mi, 2))) < p(C) Y M(eil{zi, 2)) <
gzl i=1

<ol0) 3 (2lRe - 2Ll < since 2|[Redl| > i
i=1

¢(0)¢(2)ZM(C-IIR Al ”‘T;’”")

< o(C) ¢(2)2M (c,IHR i) - Kﬁ"f,)l) < since KT,';,T;)!

g==1

< POIDIEY Iz )] < (OODiIRlE = 3,

i==1
a contradiction. Now let T': E — F be a general (e;)-absolutely summing operator.
Let (zn) be a bounded sequence in E, we wish to show that (T'z,) has a weakly
convergent subsequence. If (z,,) has a weakly Cauchy subsequence, then (T'z,) has
even a norm convergent subsequence as T' is Dunford-Pettis by Theorem 3.2. Other-
wise, by Rosenthal’s Theorem, (2, ) has a subsequence (u,) equivalent to the £ basis.
If (Tw,,) is not weakly convergent, then by one of James’ characterization of weak
compactness and a standard perturbation argument, one obtains a bounded weak*
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null sequence (u},) in the dual of G = [T'u,] such that (Tum,u),) =1if m > n and 0
otherwise. Let S': G — co be given by y — ({y, u,))n. Then S °T|[u,] is precisely the
map R of Lemma 4.2. Thus R must be (e;)-absolutely summing, contrary to what
was established above. a

We close with a few outstanding questions.

PROBLEM 1. Is every (e;)-absolutely summing operator weakly compact provided
(i) is not equivalent to the ¢y basis?

PROBLEM 2. Let (e;) be a normalized unconditional basic sequences such that
[es] does not contain a copy of cg, is every (e;)-absolutely summing operator Dunford-
-Pettis?

PROBLEM 3. Let (¢;) and (f;) be normalized unconditional basic sequences such
that (e;) dominates (f;). Is every (e;)-absolutely summing operator (f;)-absolutely
summing?

REFERENCES

1. CARTWRIGHT, D. I.; Lotz, H. P., Some characterizations of AM- and AL-spaces,
Math. Z., 142(1975), 97-103

2. CARTWRIGHT, D. I.; LoTrz, H. P., Disjunkte folgen in Banachverbinden und Kegel-
-absolutsummirende operatoren, Arch. Math., 28(1977), 525-531.

3. Casazza, P. G.; SHURA, T. J., Tsirelson’s space, Lecture Notes in Mathematics, vol.
1363, Springer-Verlag, Berlin-Heidelberg-New York, 1989.

4. Dvoretzky, A., Some results on convex bodies and Banach spaces, Proc. Internat.
Sympos. Linear Spaces, Jerusalem, 123-160.

5. Lindenstrauss, J.; Tzafriri, L., Classical Banach spaces, I, Sequence spaces, Springer-
-Verlag, Berlin—Heidelberg—New York, 1977.

DENNY H. LEUNG
Department of Mathematics,
The University of Texas at Austin,
Austin, Tx 78712,

U.S.A.

Received March, 29; 1990




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 400
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [445.039 677.480]
>> setpagedevice


