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The sectional genus of quasi-polarised varieties

ANDREAS HORING

Abstract. T. Fujita conjectured that the sectional genus of a quasi-
polarised variety is non-negative. We prove this conjecture. Using the
minimal model program we also prove that if the sectional genus is
zero the A-genus is also zero. This leads to a birational classification
of quasi-polarised varieties with sectional genus zero.

1. Introduction. A quasi-polarised variety is a pair (X, A) where X is an inte-
gral projective scheme of dimension n over an algebraically closed field of char-
acteristic zero and A a nef and big Cartier divisor on X. For j € {1,...,n},
we set

=t +1). .t +5—1)
and 1 := 1. Then the Hilbert polynomial of (X, A) can be written as
" .
vl
X(X7 OX(tA)) = Z Xj(X7 OX(A))T’
j=0 '
where the x;(X, A) are integers. By the asymptotic Riemann-Roch theorem
one has x, (X, A) = A™. The sectional genus of A is defined as g(X, A) :=1—
Xn—1(X, A) and plays a prominent role in the classification theory of polarised
varieties (cf. [8,9]). T. Fujita conjectured that the sectional genus is always
non-negative. In this short note we prove this conjecture:

Theorem 1.1. Let (X, A) be a quasi-polarised variety. Then g(X, A) > 0.

If X is smooth and A is ample, the statement follows from the classifica-
tion of varieties with long extremal rays by Fujita [7] and Ionescu [16]. Such
a classification does not exist in the quasi-polarised setting and our estimate
should be seen as a first step towards a more flexible “birational adjunction
theory” that includes singular varieties. Indeed we will see that the condi-
tion g(X, A) <0 yields some heavy restrictions on the global geometry of the
variety.
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If we work over the complex field C, recent progress on the minimal model
program allows us to go further. Recall that if (X, A) is a quasi-polarised pair,
the A-genus is defined by

A(X,A) :=dim X + A" — hi°(X,0x(A)).
By [8, 1.1] one always has A(X, A) > 0. We prove the following

Theorem 1.2. Let (X, A) be a quasi-polarised normal, complex variety such
that g(X, A) = 0. Then we have A(X, A) =0.

Fujita pointed out that this statement would be a consequence of the exis-
tence and termination of flips, our work consists in showing that the special
termination results of [2] are actually sufficient to conclude.

By [8, 1.1] the condition A(X, A) = 0 implies that A is generated by global
sections and induces a birational morphism px : X — X’ onto a normal pro-
jective variety X’ endowed with a very ample Cartier divisor A’ such that
A ~ p*A" and A(X',A’) = 0. Polarised pairs (X', A’) with A-genus zero
are completely classified in [8, §5], so our statement determines the birational
geometry of quasi-polarised pairs with sectional genus zero. The main step
in the proof of Theorem 1.2 is the following statement which should be of
independent interest (cf. [15]).

Proposition 1.3. Let X be a normal, projective complex variety of dimension
n >3, and let A be a nef and big Cartier divisor on X such that Kx+(n—1)A
is mot generically nef. Then (X, A) is birationally equivalent to one of the fol-
lowing quasi-polarised pairs:

1. (P™, Opn(1)); or

2. (Q,00(1)) where Q@ C P"*! is a hyperquadric; or

3. Cn(P?,0p2(2)) a generalised cone over (P2, Opz(2)); or
4. a (P"=1, Opn-1(1)) bundle over a smooth curve C.

In particular if (X, A) =0, then A(X,A) =0.

2. Notation and basic material. We work over an algebraically closed field k of
characteristic zero. For general definitions we refer to Hartshorne’s book [14],
for positivity notions to [19]. We will frequently use standard terminology from
Mori’s minimal model program, cf. [17] or [6].

A fibration is a proper, surjective morphism ¢ : X — Y between normal
varieties such that dim X > dimY and ¢,.Ox ~ Oy, that is all the fibres are
connected.

Birationally, every projective manifold admits a fibration that separates
the rationally connected part and the non-uniruled part: the MRC-fibration or
rationally connected quotient.

Theorem 2.1. ([5,13,18]) Let X be a projective manifold. Then there exists
a projective manifold X', a birational morphism p : X' — X and a fibra-
tion p : X' — Y onto a projective manifold Y such that the general fibre is
rationally connected and the variety Y s not uniruled.
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Remark 2.2. We call Y the base of the MRC-fibration. This is a slight abuse of
language since the MRC-fibration is only unique up to birational equivalence of
fibrations. Since the dimension of Y does not depend on the birational model,
it still makes sense to speak of the dimension of the base of the MRC-fibration.

Definition 2.3. Two quasi-polarised varieties (X1, A1) and (X2, Ay) are said to
be birationally equivalent if there exists a birational map ¥ : X; --+ X5 such
that pj Ay ~ p3As, where p; : I' — X; denotes the natural morphism from the
graph of ¢ onto X;.

Remark 2.4. Tt is straightforward to see that (X;,A;) and (Xa, As) are
birationally equivalent and X; and X5 are normal, their sectional and A-genus
are the same.

Definition 2.5. ([20]) Let X be a projective manifold of dimension n, and let
A be a Cartier divisor on X. We say that A is generically nef if

A-Hy----H,_1>0
for Hy,...,H,_1 any collection of ample Cartier divisors on X.

Remarks 2.6. 1. Since the closure of the ample cone is the nef cone, the
divisor A is generically nef if and only if

AHlHn7120

for Hy,...,H,_1 any collection of nef Cartier divisors on X.
2. An effective divisor is generically nef.

Lemma 2.7. Let X be a projective manifold of dimension n, and let X --+Y
be a rational fibration onto a non-uniruled variety of dimension m. Let A be a
nef and big Cartier divisor on X. Then Kx + (n—m+1)A is generically nef.

Proof. Let p: X' — X and ¢ : X’ — Y be a holomorphic model of the fibra-
tion X --» Y. It is easy to see that Kx + (n — m + 1)A is generically nef if
Kx/ + (n—m+ 1)u*A is generically nef. In order to simplify the notation we
suppose that X = X’.

Let us recall briefly why there exists a j € {1,...,n — m + 1} such that

HO(F,0p(Kp + jA|r)) # 0.

Indeed the general fibre F' has dimension n — m and A|r is nef and big, so by
the Kawamata—Viehweg vanishing theorem

K (F,Op(Krp + jAlr)) = x(F,Or(KF + jA|lr))  Vj €N

Since the Hilbert polynomial x(F, O (Kr+tA|r)) has at most n—m roots, we
obtain the non-vanishing. Thus the direct image sheaf V' := 0. Ox (Kx/y +jA)
is not zero for some j < n—m+1 and direct image techniques [22, Chapter 2]
show that V is weakly positive in the sense of Viehweg, i.e., there exists a non-
empty Zariski open set U C Y and an ample Cartier divisor H on Y such that
for every a € N* there exists some b € N* such that S®V @ H®? is globally
generated over U, that is the evaluation map of global sections

H(Y,8"V @ H®) ® Oy — SV @ H"
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is surjective over U. The canonical morphism
OV =" 0.0x(Kx/y +jA) — Ox(Kx/y + jA)

is generically surjective, so Ox(Kx/y + jA) is also weakly positive. Since
Ox(Kx/y + jA) has rank one this simply means that for every a € N* there
exists some b € N* such that Ox (ab(K xy +jA)+by*H) has a global section.
Hence we get

(ab(Kx)y +jA) +bp*"H)-Hy-----Hy, 1 >0

for Hy, ..., H,_1 any collection of ample Cartier divisors on X. Taking a arbi-
trarily large and dividing by b we see that the Cartier divisor Kx/y + jA is
generically nef.

By [21] the canonical divisor of a non-uniruled variety is generically nef, so
Kx + jA= Kx/y +jA+ ¢*Ky is generically nef. O

The following proposition is the key point in the proof of Theorem 1.1:

Proposition 2.8. Let X be a projective manifold of dimension n, and let A be
a nef and big Cartier divisor on X. If Kx + (n — 1)A is not generically nef,
then

1

2
Proof. Since A is nef and big, the hypothesis implies that Kx +jA is not effec-
tive for j € {1,...,n—1}. By the Kawamata—Viehweg vanishing theorem this
implies that 1,...,n — 1 are roots of the Hilbert polynomial x(X,Ox(Kx +
tA)). The statement follows by comparing coefficients in the Riemann-Roch
formula (cf. [15, Lemma 4.1] for details). O

(Kx + (n—1)A)- A" + x(X,0x) = 0. (1)

3. Non-negativity of the sectional genus.

Proof of Theorem 1.1. Reduction to the smooth case. Let v : X’ — X be the
normalisation of X. Since v is finite, the higher direct images R7v,Ox vanish.
Thus by the projection formula

(X, 1,0x0 ® Ox (tA)) = X(X, Ox (1" A)).
Since X is integral we have an exact sequence
0—>Ox—>V*OX/ —>f—>0,

where F is a coherent sheaf supported on a finite union of proper subvarieties
D C X. By the additivity of the Euler characteristic this implies

X(X', Ox: (tr*A)) = x(X,Ox (tA)) + x(D,F @ Op(tA)) VtelZ,
hence
anl(X/, OX/(Z/*A)) = anl(X, Ox(A)) + anl(D,]: &® OD(tA))

Since the irreducible components of D have dimension at most n—1 and A|p is
nef, the asymptotic Riemann—Roch theorem [6, Proposition 1.31] implies that
Xn-1(D,F @ Op(tA)) = tkF - (A|p)"~! > 0. Hence g(X',v*A) < g(X,A),
so it is sufficient to show the conjecture for normal varieties. Moreover by
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[8, Lemma 1.8] the sectional genus is a birational invariant of normal
quasi-polarised varieties, so by resolution of singularities we can replace X’
by a smooth variety. In order to simplify the notation we will suppose from
now on that X is smooth. 0

The computation. By [8] one has
1
9(X, A) =1+ S (Kx +(n—1)4) - A" (2)

If Kx + (n—1)A is generically nef, the intersection (Kx + (n—1)A)- A" !is
non-negative and the statement is trivial. Thus we can suppose without loss
of generality that Kx + (n — 1)A is not generically nef. By Lemma 2.7 this
implies that the base of the MRC-fibration has dimension at most one.

First case. X is rationally connected. In this case x(X,Ox) = 1, so Theo-
rem 1.1 follows from Equation (1) and Formula (2).

Second case. The base of the MRC-fibration has dimension one.

Let p: X’ — X and ¢ : X’ — Y be the MRC-fibration of X. Since the
sectional genus is a birational invariant of normal varieties [8, Lemma 1.8] we
can suppose without loss of generality that X’ = X. We conclude with the
following

Proposition 3.1. Let X be a projective manifold of dimension n that admits a
fibration ¢ : X — 'Y onto a smooth curve Y such that the general fibre is ratio-
nally connected. Let A be a nef and big divisor on X such that Kx + (n—1)A
18 not generically nef. Then we have

g(X,A) = h(X,0x) > 0.
Proof. By Proposition 2.8 we have
1

—X(X,0x) = 5 (Kx + (n—1)A4) AT
Since the general ¢-fibre is rationally connected, we have

RY(X,0x)=h"(X,Q%)=0 Vi>1
So we get

1

9(X, A) = 1+ 5(Kx + (n = 1)4) CATN=1- x(X,0x) = h' (X, Ox).
O

Remark 3.2. T. Fujita also conjectured that the sectional genus satisfies the
stronger estimate g(X, A) > h'(X, Ox). Together with [11, Theorem 1.6] the
proposition proves this conjecture in the case where the base of the MRC-
fibration has dimension one.
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4. The A-genus. In this whole paragraph we will work over the complex
field C.

We denote by N1 (X)g := N1 (X)®zR the vector space of R-Cartier divisors
modulo numerical equivalence, and by Ny (X)g its dual, the space of 1-cycles
modulo numerical equivalence. A divisor class a € N1 (X )g is pseudoeffective
if it is in the closure of the cone of effective divisors in N*(X)g. By [3] this is
equivalent to

a-C>0

for every C' a member of a covering family of curves for X. In particular a
Cartier divisor that is not generically nef is not pseudoeffective.
For the proof of Proposition 1.3 we will need the following lemma.

Lemma 4.1. ([7, Lemma 2.5], [1, Theorem 2.1]) Let X be a normal, projective
variety of dimension n with at most terminal singularities. Let u: X — X' be
an elementary contraction of birational type contracting a K x -negative extre-
mal ray T. Let u=*(y) be a fibre of dimension r > 0.

If A is a nef and big Cartier divisor on X such that A-T > 0, then

(Kx-f—?“A)-FZO.

Proof of Proposition 1.3. Let v: X’ — X be a desingularisation. Since Ky +
(n—1)A is not generically nef, Kxs + (n — 1)v*A is not generically nef by [15,
Lemma 2.9.c)]. In order to simplify the notation we will suppose from now on
that X is smooth.

Step 1. The Kx + (n — 1)A-MMP. Since Kx + (n — 1)A is not generically
nef, it is not pseudoeffective. We will construct a birationally equivalent pair
by using an appropriate MMP: since A is nef and big, there exists an effective
Q-divisor D on X such that D ~g (n — 1)A and the pair (X, D) is klt. Since
Kx + D ~g Kx + (n — 1)A is not pseudoeffective we know by [2, Corollary
1.2.3] that we can run a Kx + D-MMP with scaling

(Xo, Do) := (X, D) 8 (Xy,D1) & - 5 (X4, Dy)

such that (X5, Ds) is a Mori fibre space, i.e., admits a Kx, + Ds-negative
contraction of fibre type ¢ : Xy — Y. We claim that if p; : (X;, D;) --»
(Xi41,Dit1) is an elementary contraction contracting an extremal ray I'; in
this MMP, then D; - I'; = 0. Moreover one has D;11 ~g (n — 1)A;+1 with
Ait1 a nef and big Cartier divisor such that A; = pfA4;4+1. In particular the
Kx, + D;-negative contraction is K x,-negative, so X,;;1 has at most terminal
singularities [6, Proposition 7.44]. O

Proof of the claim. We proceed by induction on i.
Since the contraction p; is Kx, + D;-negative, we have
(KXi —|—(n— 1)141) Ty = (le -‘rDl) -I'; < 0.
Since p; is birational Lemma 4.1 shows that A; - T'; = 0.

(a) If the contraction is divisorial, then p; is a morphism and Kx, =puj Kx,,, +
E; with E; an effective Q-divisor. Since A; - I'; = 0 there exists a nef and
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big Cartier divisor A;4; on X, such that A; = pfA;11. Thus we have
Ajy1 ~g (n—1)Aiq.

(b) If the contraction is small, denote by v : X; — X’ and v : X;11 — X' the
birational morphisms defining the flip. Since A4; - I'; = 0 there exists a nef
and big Cartier divisor A" on X, such that A; = v*A’. Thus A;y, := v A’
is a nef and big Cartier divisor such that A; 11 ~g (n —1)A4;11.

Step 2. Classification. We have an elementary contraction ¢ : X, — Y such
that

KXs + (n - 1>AS ~Q KXS +D3
is p-antiample. Let now M be an ample line bundle on Y such that L :=
As ® ¢*M is ample. Then
Kx,+(n—-1)L

is p-antiample, so the nefvalue [4, Definition 1.5.3] of the pair (X, L) is strictly

larger than n — 1. Thus by [4, Table 7.1] one of the following holds:

1. (X, L) ~ (P™ Opn(l)); or

2. (X,L) ~(Q,0q(1)) where Q C P"*! is a hyperquadric; or

3. (X, L) ~ C,(P?,0p2(2)) is a generalised cone over (P?, Op2(2)); or

4. (X,L)is a (P"~!, Opn-1(1)) bundle over a smooth curve C.

Let us now see that if g(X,A) = 0, then A(X,A) = 0. Since these are
birational invariants of normal quasi-polarised varieties it is sufficient to show
this statement for the pair (X, As). Note that in the cases 1)-3), the Picard
number of X is one, so the elementary contraction ¢ maps to a point. In
particular we have L = A, and one easily checks that A(X, As) = 0.

In the fourth case we know by Proposition 3.1 that g(Xs, A5) = 0 implies
Y ~ P! Since

X ~P(p:0x, (L)) ~ P(p:Ox, (As)),
we have A >~ Op(,, 04, (4,))(1). Since A is nef and big, we see that
0+ Ox,(As) = &7, Opr (i)
with b, > 0 and " ; b; > 0. Conclude with an elementary computation. [
Proof of Theorem 1.2. The statement is well-known if dim X < 2, so we will
suppose without loss of generality that dim X > 3.

By Formula (2) we see that that g(X, A) = 0 implies that Kx + (n —1)A
is not generically nef. Conclude with Proposition 1.3. O

References

[1] M. ANDREATTA, Some remarks on the study of good contractions, Manuscripta
Math. 87, 359-367, (1995).

[2] C. BIRKAR ET AL., Existence of minimal models for varieties of log general type,
arXiv:math/0610203.

[3] S. BOUCKSOM ET AL., The pseudo-effective cone of a compact Ké&hler manifold
and varieties of negative Kodaira dimension, arXiv:math/0405285.



132 A. HORING Arch. Math.

[4] M. C. BELTRAMETTI AND A. J. SOMMESE, The adjunction theory of complex
projective varieties, de Gruyter Expositions in Mathematics 16, Walter de Gruy-
ter & Co., Berlin, 1995.

[5] F. CAMPANA, Connexité rationnelle des variétés de Fano, Ann. Sci. Ecole Norm.
Sup. (4) 25, 539-545, (1992).

[6] O. DEBARRE, Higher-dimensional algebraic geometry, Universitext, Springer-
Verlag, New York, 2001.

[7] T. FuJiTA, On polarized manifolds whose adjoint bundles are not semipositive,
in: Algebraic geometry, Sendai, 1985, Adv. Stud. Pure Math. 10, pp. 167-178.
North-Holland, Amsterdam, 1987.

[8] T. FuiiTA, Remarks on quasi-polarized varieties, Nagoya Math. J. 115, 105-123,
(1989).

[9] T. FuiiTa, Classification theories of polarized varieties, London Mathematical
Society Lecture Note Series, 155. Cambridge University Press, Cambridge, 1990.

[10] Y. FUKUMA, A lower bound for sectional genus of quasi-polarized manifolds, J.
Math. Soc. Japan 49, 339-362, (1997).

[11] Y. Fukuma, A lower bound for the sectional genus of quasi-polarized manifolds,
ii, Available on the author’s homepage, 2008.

[12] Y. FukuMA, Remarks on the second sectional geometric genus of quasi-polarized
manifolds and their applications, arXiv:1003.5736.

[13] T. GRABER, J. HARRIS, AND J. STARR, Families of rationally connected varie-
ties, J. Amer. Math. Soc. 16, 57-67 (electronic), 2003.

[14] R. HARTSHORNE, Algebraic geometry, Graduate Texts in Mathematics 52,
Springer-Verlag, New York, 1977.

[15] A. HORING, On a conjecture of Beltrametti and Sommese, arXiv:0912.1295.

[16] P. IoNESCU, Generalized adjunction and applications, Math. Proc. Cambridge
Philos. Soc. 99, 457-472, (1986).

[17] J. KOLLAR AND S. MORI, Birational geometry of algebraic varieties, Cambridge
Tracts in Mathematics 134, Cambridge University Press, Cambridge, 1998.

[18] J. KOLLAR, Y. MIYAOKA, AND S. MoRI, Rational connectedness and bounded-
ness of Fano manifolds, J. Diff. Geom. 36, 765-769, (1992).

[19] R. LAZARSFELD, Positivity in algebraic geometry. I, Classical setting: line bun-
dles and linear series, Ergebnisse der Mathematik und ihrer Grenzgebiete 48,
Springer-Verlag, Berlin, 2004.

[20] Y. M1vAOKA, The Chern classes and Kodaira dimension of a minimal variety,
in: Algebraic geometry, Sendai, 1985, Adv. Stud. Pure Math., 10, pp. 449-476.
North-Holland, Amsterdam, 1987.

[21] Y. MIYAOKA AND S. MORI, A numerical criterion for uniruledness, Ann. of
Math. (2) 124, 65-69, (1986).

[22] E. VIEHWEG, Quasi-projective moduli for polarized manifolds, Springer-Verlag,
1995.



Vol. 95 (2010) The sectional genus of quasi-polarised varieties

ANDREAS HORING

Institut de Mathématiques de Jussieu

Equipe de Topologie et Géométrie Algébrique
Université Pierre et Marie Curie

175, rue du Chevaleret

75013 Paris

France

e-mail: hoering@math. jussieu.fr

Received: 10 December 2009

Revised: 3 May 2010

133



	The sectional genus of quasi-polarised varieties
	Abstract
	1. Introduction
	2. Notation and basic material
	3. Non-negativity of the sectional genus
	4. The Δ-genus
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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.)
    /DEU <>
  >>
  /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 [595.276 841.890]
>> setpagedevice


