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CHOICE SEQUENCES AND SUBISOMETRIC DILATIONS

RADU GADIDOV

1. INTRODUCTION

Let H, H' be two complex Hilbzrt spaces, T € Z(H), T'e Z(H'), Ac Z(H, H)
contractions such that AT = T'A.
In [6], Douglas and Foias generalized the notion of minimal isometric dila-

tion of the contraction T, by considering minimal subisometric dilations, i.e. con-
tractions 7' € L(H @ H)),

T 0
(1.1) T=
DT*uDT T,
1
where T, € £(H,) is a contraction such that 73" — 0 strongly and «: 2, — QT*
1
is unitary.

Their main interest was to find the class of minimal subisometric dilations,
having the uniqueness property (up to isomorphism) and the intertwinning lifting
property.

The uniqueness property (up to isomorphism) for a minimal subisometric
dilation T € Z(H @ H,) of T, is to be understood in the sense that for any other
minimal subisometric dilation C of T such that C, is unitarily equivalent to T, it
follows that C is isomorphic to 7. Actually, Theorem 3 in [6] states that in this case
T, is unitarily equivalent to S(m) ® 1 a2, (see definitions below) for some scalar inner
function m. A minimal subisometric dilation 7 € Z(H @ H,) of T is said to be a
minimal uniform m-Jordan dilation if the contraction T in the representation (1.1)
is isomorphic to S(m) @ 1 27 for some scalar inner function m.

The contractive dilations T'e #(H ® H,) and T’ € L(H' ® H}) of T (resp.
T') have the intertwinning lifting property if for any contraction Xe Z(H, H')
such that XT = T'X there exists a contraction X € P(H® H,, H ® H)) such that
XT = 7'X and P'X = XP, where P (resp. P’) are the orthogonal projections of
H @ H, (tesp. H' @ H;) onto H (resp. H').
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In Theorem 5 of [6], Douglas and Foias proved that if B, € Z(F,) (resp.
B] € Z(Ey) are contractions satisfying Bf" — 0, B;*" — 0 strongly and have the
property that for any contractions C (resp. C’), any minimal subisometric dilations
C (resp. EJ’) of C (resp. C’) such that C,= B; (resp. C; = Bj) have the intertwinning
lifting property, then B, (resp. By) are unitarily equivalent to some S(m) ® 14 (resp.
S(m) ® 14).

So the two propertics give rise to the same class, the class of uniform Jordan
dilations.

This paper extends the resuits in [1] and [3] within this frame-work.

We prove that if m is 2 scalar inner function having at least one’ zero in the
unit open disc, then the necessary and sufficient condition for CID, (4) (see the nota-
ions below) to be singleton, is that one of the factorizations AT or T'4 be regular,

We also describe the set CID, (4) by means of choice sequences, when m
is a Blaschke product. An algorithm connecting a lifting with its choice sequesce
is given.

These results are obtained due to the special structure of S(m) in each of the
cases considered.

First of all let us recall the basic definitions and results which will be used in
the sequel.

For z a complex number in the unit open disc T, = (T — z)(1 — Z7)-1 is
also a contraction and we define (see [2]):

(1.2) {jA(IL) = F = DT - 2h@ (- z2Dh; h EH}—

RNT) = Ry .= (T4 @ DO T 4

(1.3) FNT) = FA45 = (D1 - 2D ® (1 - 2|)Y°Dyedh ; he H} -
' ALY = B2 = (G4 @ D) © F4*

Z,e2 0,9
A T A T
pA,: = P(‘ Ga = P(;
(1 4) Y Asz “T
’ D027, D LP0m,
iz . P p: T A P A T
Y4 = .,;A,z q” = S

Between 7 4 . and 47 acts the natural unitary operator:

' GA,:(DA(T -~ h@(1 - }Zia)llzDTh) =
(1.5
=D, - ZDh @ (1 - |zZDV:Dyr4h, heH.

The spaces # 4,9 = R, R4 9=294 appeared in [1] where the necessary and suffi-
cient condition for the uniqueness of the contractive intertwinning dilation of A
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was given in terms of regular factorizations. So, the factorization AT (resp. T'A)
is regular, if and only if #, = 0 (resp. #4 = 0).
For @ a Hilbert space, H¥Z) denotes the Hardy space on the unit circle of

9-valued functions and S (resp. S ® 1) stand for the shift operators on H? (resp.
H*9)).

If m is a scalar inner function, we set:
H(m) = H* © mH? S(m) = Py S|H(m),
H(m) ® 2 = H((2) © mHX92), S(n) ® lg = PameaS ® lgl(H(m) ® 2)

where Py, (tesp. Puemyeg) are the orthogonal projections of H? (resp. H%(Z)) onto
H(m) (resp. Him) ® 2).

An easy computation yields that the minimal uniform m-Jordan dilation of
the contraction T is T(m) € L(H ® Hm) ® P7),

T(m) = ( _T 0 )
(= FOmDr  S(m) ® 1,

If P (resp. P’) are the orthogonal projections of H@® H(m) ® P (resp.
H' @ H(m) ® 94) onto H (resp. H'), we define:

CID,(4) = {A e X(H® Hm) ® 27, H' ® Hm) ® 9r; |4]| <],

AT(m) = T'(m)d, P'A = AP}.

§2

Let z, be a complex numter in the unit open disc and my(z) =
Zo — 2

— -,z < L.
1 — 24z

Then we have:

LEMMA 2.1. There exists a one-to-orne correspondence between C]D,,,O(A) onto
the set of contractions:

A,z
' 'Ayz: = £ "
“o

Proof. We choose as the minimal uniform mi-Jordan dilation of 7, T'e

€ LHD 77),
e )
Ad - lzol")ll"DT Zo
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The notation 7" is now clear.
HAcPH@Gr, HES Tp)is in CID,, (4), then:

i ( A 0 )’
XIDA Yl
X G, - Gy, Yy Yy - /¢ being contractions.
Using AT = T'A we obtain:
(€AY XD (T - z) + (A - fzojz)mYnDT = (1 — {z|)%2Dy-A.
Since A4 is a contraction, so is C=(X; Y;): éA — @ and according to (2.1)
and (1'2)9 C“?/TA.ZO = qAO'A,zD = Cl'

By the structure of a matrix row contraction, there exists a contraction
Cy:# 4 2y ™ 2 = such that C=(C, Dc*fc‘-’)' Now it is easy to see that the oper-

ator:
—~ . /A,z ~ 2o
Wiilep A ° WyDgs = (1 - M) @y

. ~ oA . ~
is unitary and D Wi = g Z "°. Setting I'; == W,C, we obtain:

5‘4,:
C = (g0 0T & =&,
2
So:
Xy = qU 045 Paz, + Dol - pa: ) Py
2.2)

Yy = q404,s Paz + Tsll — paz ) <.

By the above lemma, CID,,ZO(A) is a singleton if and oaly if Rz, = 0 or

A,z . . . . .
R " °==0, therefore if and only if one of the factorizations AT, z, OF T ;OA is regular.

Let us note now that this is equivalent to that one of the factorizations AT or I'A
be regular. Indeed, if (U, K) (resp. (U’, K')) are the minimal isometric dilations of
T (resp. T"), then ([8], Proposition 1.4.3) (U,G, K) (resp. (U;O, K')) are the minimal

isometric dilations of T: (resp. T; ) and it is obvious that:
CID(A) = {Ae L(K.K); A, < 1, AU = U'4, PyA = APy} =

9

= CID(4, z,) = {d e £(K, K'); 4], < 1, U, A = AU, Pyd = APy}
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Then #4,: =0 or F0 =0 s equivalent to CID(4, z,) be a singleton

which is equivalent to CID(4) be a singleton -which again is equivalent to one of
the factorizations AT or T’A be regular, where the first and last statements hold

in virtue of Theorem 1.1 in [1].
So we have proved:

COROLLARY 2.2. CID,,,O(A) is a singleton if and only if one of the factorizations
AT or T'A is regular.

Let now m = mym,, m,, m, being two non trivial scalar inner functions.
Since for any he H, g€ Hm,)) ® Zr.

(1 Dreny(t @ &)IF = {1 Dehif? + l&al* — i1 — m(0)m)Drh + S(r) @1, £1l* =

V0
= [|Dph + d|’, where d = 7 S efmy(e”)g(e")ds,
-

it follows that the operator:
0 : ‘@T""x) -9y

given by:

_ V(e
(D.IDT(ml)(h @ &) = m(0)Drh + ‘27; S e'my(e)g,(e")dt,

heH, g, € Hm,) ® P is unitary.
A simple computation yields that with respect to the decomposition:

H® Hm) ® 9r = (H® (H(m) ® 1)) @ m(H(my) @ D),

T(m) _ ( T(m,) 0 )

my(l — Tﬁz(O)mz)c-)lDT(m]) Z,

where  Z; :my(H(mp) @ D7) - my(H(my) ® Dr), Zi(migy) = my(S(my) ® 1.@182),

g€ H(my) ® Dr.
So T'(m) is the minimal m,-Jordan dilation of T(mn,).
Let now B € CID, (4) and define

B, = PH’@(H(ml)(aQT,)B[I(H@ (H(@m) ® Z1)).
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As in the proof of Theorem 4 in [6] one can obtain that:

B B, 0)
* *® )
and since P'B = P'B, = AP, it follows that B, € C[D,,,I(A).
Conversely, it is obvious that for any B, € CID,, (4), there exists B € CID,(4)
such that:

B, = PH'@(H(MI)@QT,)B;(H @ (H(m) ® 27)-

(The minimal uniform m,-Jordan dilations T'() (resp. T'(m)) of T(m,) (resp. T'(m,))
have the intertwinning lifting property.)
Now we can state the main result of this section.

THeOREM 2.3. Let m be a scalar inner function having at least one zero in the
unit open disc.

Then CID,(A) is a singleton if and only if one of the factorizations A- T or
T’ A is regular.

Proof. Let z, be a zero of m in the open unit disc and set my(z) =

Zyg — 2
= iz< L
1 — 2,z

m . . .
Then m, = —< is also an inner function and m = nym, .
ny,

By the discussion above, if CID, (4) is a singleton then CID,,,.(A) is a single-
ton and by Corollary 2.2 this is equivalent to one of the factorizations 4-T or

T’A be regular.
The converse of this statement is contained in Theorem 4 in [6].

§3
We consider in the sequel that m is a Blaschke product, i.e.

Nz, Z,— E .
mi) =[[—————, lzi<l1

ne=xl izni 1 - 4
where 1 € N < oo.

( We allow a finite number of the z, to be zero, in which case the factors cor-

responding to En P T2 are simply replaced by z.)
lz,d 1 — Z,2
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Since S(m) has a lower triangular form, Lemma 2.1 suggests how to obtain

a labelling of CID,(A) using choice sequences.
So, a sequence of contractions {I‘,,},’Z’=1 is called an (A4, m)-choice sequence if

A,
[y:Rae =R, 0D~ Dps 22

ne=1
Let:
N
Km=H® ® 9,

n=1

and for n > 1 define:

Zy 2y — Z
m, = ~% =~ y P, = Mpg,_y, MWy =1,

Izl 1 — 2,2
H,=H, .® 9; < K(m), H,=H,

Pn = nglm): PO =P = leg('"),

Tneg(Hn)ﬁ T0= T7

Tn-l 0
7, - ( )
(1 - |Z"‘2)1/20)"_1DT’._1 2y

where w, : Ir, »Zr is the sequence of unitary operators defined by:
(3'1) coerTn(hn—l @ d) = Enmn—lDT"_lhn—l - (1 - |Z"|2)1/2d,

hyr €H, y, d€Dy, wo=1g_.

Since for any n>1, T, is the minimal uniform m,-Jordan dilation of T,_,,
there exists Ty € £(K(m)) such that P,Ty = T,P,, n > 1, and Ty is the minimal
uniform m-Jordan dilation of 7.

The notations K'(m), K;,, P;,, T, T are now clear.

Let Ay € CID,(A) and define:

A, = P, AyH, n>1.
By the discussion preceding Theorem 2.3, forany n > 1, 4, € CIDm,z(A,,_l)

. . . A,z
Using Lemma 2.1, there exists a contraction I : 5?4_,1 — @& ! such that:

4, = A 0)

where X, : 92, - 24, Y, : 91 - D4+ are given by (2.2).
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We set:

gy = (1 - (IA)UA,:IPA,:;QA, cgo=(1 - qA)UA,zlPA,:l.'Q‘T
3.2)

— 4 ‘e, Y| :
To = 404z Paz Lus 0o = 4700z Paz Dy,

Do == (1 — J)A,::)AQA, Do = (1 — 17A,;'1):QT
3.3)

’

Po (- 1’1‘.2:)_‘(}.‘1 » Py = (1 — I’A’:l);‘gl"a
" = 06, @ 0y,

Pm’ =py® 1~70 .

hen as in [2], Lemma 2.2 the operator:

Ql:QAl - ’"(ZA@QF]’
given by:

(3.4 D, = (o' + ppElp®) @ Dplp‘i‘”)(D_,{P ®1 -P)
is unitary.
The key step in this anclysis is the following:

LeMMA 3.1, There exists the unitary operators:
Wit Rayz, — 2r.,

~ A,z
. 1"%2 C
Wt > P

Proof. Let:

W’L = 69 + p5*I'1Po>

by == a5 + pe*I1pys
(3.5)

by = Gy + pyTiPo»

vy = (1 - 21z + (21 - z2)b) 7!

Forany heH, dey, let hy=h®d, I =1 = 5T)"%hS0<H,.
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Then:
Q1DA1(T1 — )y + I(T, — 2'1)711) = (2, ~ Zz)QlDAllh +
+ Q1DA]L(T1 = z)(hy + Z2(Ty - 32)/71) =
_f XD+ (2 = z)bd )
(z, — zz)Drlp“”(DAlz @ d)
and

0)1DT1(/11 + Z2(T; - 21)171) =Dy (h+ (T - z)(A - 2, 7)) —
~(1 = aRPEd + 51— mPYD(1 — BT) ) = ~(1 — )

where we used in order (3.1), (1.1), (1.4) and (3.2) - (3.5).
Therefore :

(Q,® 0)1),%?,,1,:2 = {QIDAI(T1 -z ® (1 - 12212)1/20)1D11/11; heH} =

xTM, + (2 — z9)byd

(z; — zz)Dplp“’)(dA ®d) |:d,e@,,de2;).

— (1 = [z )1 — {z?) M

Ifre Ra,:, and (L@ w) =d D dr ®d, (dy €24, dr, €%r , d €Dy)
then using (3.6) it is easy to see that:

dy = ~(2, - Z_z),\‘i“pi)"Drldrl
3.7 ) )
I At NPT -
‘= (1 — {2 V(1 — z,[2)1e (G2 - 2bfipsDr,dr, — B¥Drdr).
So:
(Ql @ 0)1),‘2‘41’22 o=
Gy~ irEDr i,
3.8) I
¢
=ﬁ ry ;(l[‘le.@fl . .
—(2, ~ %) (21~ Z)hEx3pEDr dr — p&Dr dr
(1 = |z, {31 — |z,]2)V 1= Z2)brX1poDrdr —poDrdr,
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Setting:

ay=T+ (& - fz)Dpithl)xfpggDrl

== |aP)EA - PV — 512,00 - |z - zltefa) Y

it is easy to see that the operator:

Wl . QA N — er

given by:
WiQr @ o)(da @ dr, ® d) = )7Yr,, dr, €9,

is unitary (where d, and d sre given by (3.7)).
Similarly, one can prove that:

Q@ PR =
( X, p*D rfd r# )

_ 1

I Ry (@~ 2Drpopg*D 3 py + Tidpy)

5‘11';!‘5@1"’{ ,

-1
(- @) — iz

(—(z1—25)by 1 p*D p»fd rx + po*D riﬁd rik)

and the operator:

e A% .
AT S UL S
1

given by:
W(Qf © oD sy @ + @ %) = Jipy, dpp €Dy
is unitary, where:
Fi= (1 =m0 - (2H)Y31 — Z125(11 — 2,2, — |z, — 2,%aaf)~ V2,
Suppose now that we defined up to 1 < n < N the contractions:

Fk:grk_ —a@

3 £ k< —
. rlf‘-l 2\i»\fl 1
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and the unitary operators:

Qk:gAk —’@A®@r1® ...@@[‘k.

We:Rapz,, ~9r,,

Bkt

~ A,, [
W: @ i ~De, k=T, =D,
For k =1,(n — 1) we set:

or = Q1 - qA")O'A z,. P4

*
()
Kt ATk

o, = (1 — ‘IA")O'A \z
(3.9 ) (Al To!

— o’ ) =
Ok = O *0a,z, Payz,, &

*
Payz, Pk

K k+1

oL = co'qua p Wy
ke & Aoz P A7 Tk

Pe= Will = pa .z )OF
Be = Wil = pa .z, ook

(3.10), 1 .
pi = W1 — peiem)Qp

pi = Wl — pUeiemwpr.

By Lemma 2.1, there exists a contraction I'\(4,_1, A,): @An_

such that:

A, 0
(3.11), A, = (
/YnQn— ll)A"_1 Yn
where:
Xn = wlll—lqA"_l(o'A”_l,Z”_pA"_l,Z” + Fl(An—l’ An)(l - pA”

A
Y, = o, a-1(g
n n-19 ( An—l WFA4,

x
z
1°

311

A,z
o - @ Un

N1,

.z P4 2, + Fl(An—ls An)(l - pAn_l,z"))wﬁ—l‘

Setting I'y = W,_1.I\(A,-1, AIW3E: Dr, - P We obtain:

n—1

= (¢’ ok
(3.12), {Xn (‘In'—l + ,:),:-1F wPa3)
Yo = (Gu-r+ PuslyPu-1)-
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Again by Lemma 2.2 in [2] the operator:
Q,,ZQ'A" - 2,9 er @ ... @.@pﬂ

given by:
QnI)AH = ((o-(n -1) + pll;ilrnp("_l))@

(3.13),
® Dr p'"PNQ, 1Dy P, @1 - P,_)H,

is unitary, where

U(n_-l) i Gn-—l @ ﬁn--lv Pw—l) = [)n—l @ i’n--l’ GI("_D = 6;3—1 @ o.ilz—l’
Then, as in Lemma 3.1 one can obtain that:

(gzn 2 ("')n)'%)AJZ . “dn @dr @d; dn = - (fn - in%-l)-\.np;:;-lDl’ d B
%0 L " n Iy

(3.14),

d = (:n T ‘:ni-]):xi-x‘1(.;)11‘-1[)1'!,‘11‘}7 ha (5n o fn*:-l)b;?x;g:[);:;—lDfndl‘")s dl'“ S Qr)’\

aid
" 1-Zzpen 7

P g 1
(Q" @ (,’),2,)-‘72 e {‘i,1®¢’!1'”®d’; dn:'\-np:z.f- 1D[;§dl‘=l=a ‘Il'n:: —

(3.15),

il

’ g =Lif - PO -3 I 5 h
d' = 2 1\("'51 - “;rﬂl);’m\;ql)n—lDrﬁ‘dr”; - pi:—lnr’:i:dr;;:)a dr" € 'Q’]ﬂk}

and the operators:

Wn:’%/i —oa(ér

~ AA,z_”
VV“:?/ a1 Ny,

W@ wi=ad r, @ =) =y U r d r € 192 r,

W,,(Q;;‘ @ wFNx,pEx D r;-;:cl ri D+@ ) =F; U r;f‘l r:€ 7 r
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are unitary where:

by, = oyz + Pl wPur
by = 64y + D TuPus
by = Gpor + Pyl Pur
by = Ghoy +Bi%TaBu-s
Xy =1 = 22041 + (2 — Zye b)) ™!
o, = (1 — [z/HVH1 — {z,21D)?
an= r, + (Zn. - Z-n+1)Dr;ll'~Pr’n—1xﬁPf—1Drn
Yn = an(““;‘..zz_uzu-i-l;z — |z, — Z,21%a%a,) "2
Vo= a,|l - Z',.Zu+1l(l'1~— 2,21l = 12 — ZupPaaf) YR

Using (3.9),_1, (3.10),-, and (3.12), — (3.15), one can obtain:

by = ([)Sn))i=1,2

ﬁn = (Zu - Zn+1)a;lynDrnp("_1)(1 - (Zn - Zn+1)xni)n)
(3.16), 4
P = (pi™)iz1,e

Bu = 0 9D pap "Gy -+ Zus )b — 1)

o, = (o-i(;"))i,j_——-_l,z
&u = (Ug"))i=1,z
317,  1on=(01")iz1e

Gy = (6" + ik T p " )= (24— Zy 4 )Xaby + 1) +

+ (Zn - 2n+l)an_1((zn - Zn+1)b;xxnp;l*-1 - ﬁ;ltl)Dr'fanyrlﬁn
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where:

pfu) = (Z" - z,,+1)y,,Dru17n—1xn
pg") =y,
(n) — 3 D ! “
Py Vol pPn-1Yn

1 ~
PP = e 5,D

- r*an
1 - ZpZpat "

Ug’{) = ((En a fn-!—l) + (l - znfn+1)bn)'\‘n + (’En o 5n+1)-\-npllz:?.—1Dr:':anyu ’(1”)

6(1".5.') = (fn - ‘:-;n + 1)'\.np;2$— ID[‘;?anynpgn)

) o - = . E = - = =2 X '
U;(.:’f = (l . “n-n-é-l)])r,,pn—l'\n + (“n - "n~i—1)(ﬂ - "n‘-n-}-l)zn (1 oo alfall))npgn))

U‘(J’:E!) = (fn o :_n-:-l)(l - ann%-l-)xi'z_ j(l - a;;"an)y"pg,")

~(n) . . B = 5 - p -
g V= f}!.;.\nbn + (-n - -n~.=~1)-\mpn—IDr'-‘iian)nI)n

&E'.n) = (1 - :n‘fn-kl)xn_lDrnp(n_1)((:;: — Za+ 1)xn[;u - 1) +

- (fn - fn'%-l)(l - znfn-e-l)z;;g(l - a;i:an)ynpn

W) — R 5 = -1f(~ - !y ol S N
01( ) = *-1"?),;.\,, + (‘-;: - "ll*‘?l)y'n ((~n - “!i“,‘l)‘l’ﬂ'\ﬂpil—l - p/z—l)DI‘;?anynl’gl '

0:.“(”) = (Eu - 5*:@-1)1;1((:’-::: - ::3-}-1)511\‘:1[7;:::-:-1 - I’I:l l)Dl“l‘i‘anynp'(le

So we obtuin:

THEOREM 3.2. The formulae (3.2)—(3.4), (3.12),. (3.13),, (3.16),, (3.17}, give

a one-to-one coriespondence between CID, (A) ento the set of (A, m) choice segu-
ences.

REFERENCES

1. Axpoe, T.; Croavsescuy, Z.; Foias, C., On intertwinning dilations. II, Acte. Sei. JMath.
(Szeged), 39(1977), 3—14.
2. Arsexr, Gr.; Ceavsescry, Z.; Foias, C., On intertwinning dilations. VII, in Proc. Coil.

Complex Analysis, Jocisun, ILecture Notes in Math. (Springer), 747(1979),
pp. 24.-45.



CHOICE SEQUENCES AND SUBISOMETRIC DILATIONS 315

w

. ArseNg, Gr.; Ceausescu, Z.; Foias, C., On intertwinning dilations. VIII, J. Operator
Theory, 4(1980), 55—91.

4. ArseNe, GRr.; GHEONDEA, A., Completing matrix contractions, J. Operator Theory,
7(1982), 179--189.

5. Ceausescu, Z., Operatorial extrapolations, Thesis, Bucharest, 1980.

6. DoucLas, R. G.; Foias, C., Subisometric dilations and the commutant lifting theorem,
in Operator Theory, Advances and Applications, (Birkhduser), vol. 12(1984),
pp. 129—139,

. Koosis, P., Lectures on HP spaces, London Math. Soc. Lecture Notes Series no. 40,
Cambridge Univ. Press, London, 1980.

8. Sz.-NaGyY, B.; Foias, C., Harmonic analysis of operators on Hilbert space, Amsterdam=

-Budapest, 1970.

~3

RADU GADIDOV
Department of Marhematics, INCREST,
Bdul Pdcii 220,°79622 Bucharest,
Romania.

Received December 5, 1988.




<<
  /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


