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Abstract Let r < n be positive integers and further suppose r and n are coprime. We study the GIT quotient of
Schubert varieties X (w) in the Grassmannian G, ,, admitting semistable points for the action of 7" with respect
to the T -linearized line bundle £. We give necessary and sufficient combinatorial conditions for the GIT quotient
T\ X (w)7 (£) to be smooth.

Keywords Geometric invariant theory - Schubert varieites

1 Introduction

Let G, denote the Grassmannian variety of r dimensional subspaces of C". Let G = SL(n, C). Let T be the
maximal torus of G consisting of all diagonal matrices in G. Let ¢ : G,, — P( /\r C™) denote the Pliicker
embedding. Let £ be the pullback line bundle ¢*(O(1)®"). Let

I(r,n) = {(i1, i2, ..ip)|l <iy <ir....<iy <n}.

For w € I(r,n), let X(w) C G,, denote the Schubert variety corresponding to w (see [8]).

The line bundle £ is T-linearised. Let X (w)} (£)(respectively, X (w)3 (£)) be the set of semistable (respec-
tively, stable) points with respect to the 7 -linearised line bundle L(see [10]). It is known from the work of Kumar
[6] and also the work of Kannan-Sardar [5] that the line bundle £ descends to the GIT quotient 7\ X (w)STS (L)
precisely when n|d.

Kannan and Sardar [5] showed that there is a unique minimal Schubert Variety X (w, ,) in G, , admitting
semistable points with respect to the line bundle £. We denote by (aj, az, ..., a,) the unique representative of
Wy, in I (r, n) (see also Proposition 21).

Our paper is motivated by the question of when the GIT quotient 7\\ X (w)3’ (£) is smooth. An understanding
of the GIT quotient in the case ged(r, n) # 1 is difficult since stability is different from semistability. So we
assume that ged(r, n) = 1. Under this assumption Skorobogotov (see [11]) and Kannan(see [4]) showed that
the quotient variety T\(G,,,)7 (£) is smooth. In [1], it was shown that the GIT quotient T\ X (w;,,)7 (£) is
smooth. In this paper we prove the following theorem:
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Theorem 11 Letw = (b1, bz, ..., by) € [(r,n) withb; > a; forall1 <i <r.Let X(v1), ..., X(vk), be the k
components in the singular locus of X (w). Then the following are equivalent

(1) T\X (w)3 (L) is smooth.
(2) Foralli, we have v; }4 Wy p.
(3) Wheneverbj > b;j_1 +2wehavea; > bj_1 + 1.

In other words the GIT quotient is smooth precisely when the semistable locus does not intersect the singular
locus, and there is a simple combinatorial criterion describing when this happens.

2 Notations and preliminaries

In this section we set up some notation which will be needed to prove the theorem. We also recall some results
on the singular locus of Schubert varieties in the Grassmannian.

Let G and T be as above. Let B be the Borel subgroup of all upper triangular matrices in G. Let R denotes
the root system of G with respect to 7. Let Rt C R be the set of positive roots with respect to B. Let
S = {aj,...a,_1} C R be the set of simple roots. Let Ng(T) denote the normaliser of T in G. Let W =
Ng(T)/T denote the Weyl group. Let s; be the simple reflection corresponding to «;. Let n; € Ng(T) be a
representative of s;. The unipotent group associated to a root 8 € R is denoted by Ug. For J C § let Py be
the subgroup of G generated by B and {n; : o; € J}. Let W/ := {w € W : w(w) > Oforall« € J}. Py
denotes the maximal parabolic subgroup corresponding to J = S\ {e, }. We identify WS\ '} with I (r, n) where
w = (w(l), ..., w(r)). The following proposition was first proved by Kannan and Sardar, [5]. A simpler proof
was given in [1].

Proposition 21 [1] Letr andn be coprime. There is a unique minimal Schubert Variety X (w; ) in G, admitting
semistable points with respect to the T -linearized line bundle L. As an element of I (r, n), wy,, = (ay, az, ..., ar)
where a; is the smallest integer such that a; -r > 1 - n.

Letw = (by, ..., by). Clearly X (w) has semistable points with respect to the 7-linearized line bundle £ if and
only if b; > a; for all i.
Now if w = (by,...,b,) € I(r,n), one reduced expression for the Weyl group element in wS\er} cor-

responding to w iS (Sp;—1 -+ -81) ... (Sp;—1 - 8i) ... (Sp,—1 - - - 5-) Where a bracket is assumed to be empty is if
b; — lislessthani. Sincea; > i+ 1forall 1 <i <r, we have

Wrn = (Sal—l e 'Sl)(saz—l cee82) .. (sar—l S8,

and no bracket is empty in the above expression.

2.1 Smooth locus of Schubert varieties in G, ,,

The singular loci of Schubert varieties in miniscule G/P were determined by Lakshmibai and Weyman [9].
There is another description of the singular locus of Schubert varieties X (w) in terms of the stabiliser parabolic
subgroup of X (w), due to Brion and Polo [2]. They proved the following theorem.

Theorem 22 Let w € I(r,n). Let Py, = {g € G|gX(w) = X(w)}, the stabilizer of X (w) in G. The smooth
locus of the Schubert variety X (w) is X (W)sm = PywP/P C X(w) € Gy p.

We recall the following proposition from [7].

Proposition 23 Let w = (b1, by, ..., by) € I(r, n). Define
J(wy:={jell,....n— 1]|Elm with j = by, j + 1 # byy1}.

Let J(w) :={1,2,...,n— 1} \ J'(w). Then P, = P; where J = {ajlj € J(w)}
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Smooth torus quotients of Schubert varieties in the Grassmannian 275

We need some more notation to describe the work in [9]. Let w = (b1, b, ..., b,). Associate to w the
increasing sequence w = (by, bz, ...,by) where by = b; —i,s00 < by <by < ... <by <n —r.Clearly
we have a bijective correspondence between / (r, n) and non-decreasing r length sequences in 0 < by < by <

. < by <n —r. An increasing sequence gives us a Young diagram, Y (w), in an r X n — r rectangle with the
i-th row having b; boxes!. We call this the Young diagram corresponding to the Schubert variety X (w).
Recall the following Theorem from [972.

Theorem 24 (Theorem 5.3 [9]) Let X (w) be a Schubert variety in the Grassmannian. Let w = (p;“, ey pﬁk) =
(P1s---P1---5 Pks - - - Dk) bethe non-zero parts of the increasing sequence wwithl < py <p2... <px < n—r.
——— ~——
g1 times qy times
The singular locus X (w) consists of k — 1 components. The components are given by the Schubert varieties
corresponding to the Young diagrams Y (wWy), . .. Y (Wk_1), where the sequences wj are given by
i i+1 i+1—1 i r
wi= (', pi L (pi = DI pEAT s pin),

forl1 <i<r—1landl < p; < piy1.

An inner corner in a Young diagram is a box that, if it is removed, still gives us the Young diagram of an non-
decreasing sequence. So an easy to remember description of the irreducible components of the singular locus
of X (w) is as follows :- they are the Schubert varieties in correspondence with Young diagram Y (wj) obtained
from Y (w) by removing the hook from the i-th inner box to the i 4 1-st inner box.

3 Smoothness of GIT quotients

In this section we first give a criterion for the GIT quotient to be smooth. We then prove the main theorem by
showing that if the combinatorial conditions in the statement of the main theorem hold this criterion is met. We
assume that r and n coprime.

Proposition 31 Let w € I(r, n). T\ X (w)3’ (L) is smooth if and only if X (w)** € X (w)gp.

Proof Assume that X (w)* € X(w)gy,. Since ged(r,n) = 1, it follows from [11, Corollary 2.5] and [3,
Theorem 3.3] that X (w)*® = X (w)®. So the stablizer of all semistable points x € X (w)** is finite. The proof
now follows along the lines described in [4]. Suppose x € BvP/P for some v. Let R*(v~") denote the set of
all positive roots made negative by v—'. And choose a subset A1, . .., Bx of positive roots in R+ (v™"!) such that
x =ug (t1)...,up (tr)vP/P with ugj(tj) in the root subgroup Uﬂj, tj # 0for j = 1,..., k. The isotropy
group T is ﬂfjker(ﬂ 7). Since this is finite, it follows from [4, Example 3.3] that T, = Z(G), the center of G.
Working with the adjoint group we may assume that the stablizer is trivial. So 7\ X (w)3* (£) is smooth.

For the converse, first note that since we are in the case ged(r, n) = 1 the quotient is a geometric quotient
i.e. it is an orbit space. But then restricted to X (w)** the quotient is a 7-bundle. So smooth points go to smooth
points in the quotient and singular points go to singular points. Since the quotient is smooth it follows that each
point x € X (w)** is smooth in X (w)**. Since Oy x (w)ss = Ox,x(w), it follows that X (w)** C X (w)gm. O

We prove the main theorem.

Theorem 32 Let w = (b1, b, ..., by) € I(r,n) withb; > a; forall1l <i <r.Let X(v1), ..., X(v), be the k
components in the singular locus of X (w). Then the following are equivalent

(1) T\X (w)3y (L) is smooth.
(2) Foralli, we have v; } Wy p.
(3) Wheneverb; > bj_1 +2wehavea; > bj_1 + 1.

Proof Since b; > a; for all i we have that X (w)“'TS (£) is non empty. From Proposition 31, T\ X (w)STX (L) is
smooth if and only if w; # w,, for all i. Hence the equivalence of (1) and (2).

We prove the equivalence of (2), (3). The components of the singular locus of X (w) are Schubert varieties
X (w;) in correspondence with diagrams obtained from Y (w) by removing hooks. There is a hook at row j of
Y(w) if and only if b; > b;_1 + 2. We denote the Schubert variety obtained from w by removing the hook at

I rows are numbered 1, . . ., r from bottom to top.

2 the notation we use is different from theirs, they work with non-increasing sequences
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row j by X (w;). Let the word corresponding to it in I (r, n) be b}, b/z, ..., b.). Now X (w) contains X (wy,,).
Let 7 be the smallest integer less than j such that by = by + 1 forallt < k < j. By definition of w; we have

bp lfpft_ls
b/: bp_l tfpfj_l,
P bjfl p:]’

by j+l<p=<r

Now X (w) contains X (wy,,) so b, > ap, for 1 < p < r. So X(w;) does not contain X (w,,) if and only if
ap > b;,+1 = bp,forsomer < p < j—lorifa; > b}+1 =b;_1+1.Nowb, = b, 1+1forallt < p < j—1,
and a, > ap_1 + 1. It follows that if forsomet < p < j—1,a, > by thenap 1 >a,+1>b,+1=0b,4y,
and so we conclude thata;_; > b;_;. Thena; > a;_1 +1 > bj_ + 1, completing the proof.

An alternate proof of the equivalence of (2), (3) is as follows. First assume that for all j for which b; >
bj1+2wehavea; > b; |+ 1. Nowletu € WP be such that wr, < u < w. Let the one line notation for u
be (b}, b5, ...,b;). Thena; < b, < b; forall 1 <i < r.Define u; = SbSp 41 - - Sby—1 for 1 <i < r. Clearly
u=ui(spy—1 - SDOU2(Spy—1+++82) -+ Up (Sp—1 -+ Sr).

For every 1 < i < r, the index of the least simple reflection less than u; in the Bruhat order is S, and the
index of the largest simple reflection less than u; _; in the Bruhat order is sp,_,—1. Take any 1 < i < r for which
b; > b;_1+2. By our hypothesis we have bl/. >bi_1+1,s50s8p,_, f_ u; and u; € Py, from Proposition 23. Further
u; and u;_1 commute. For each 1 < i < r for which b; = b;_| + 1, u; € P, from Proposition 23. Clearly
uy € Py.Soforalli,u; € Py.Itis easy to check that u = u,u,_1 ... upujwP/P. Therefore, by Theorem 2.2,
X() C X(w)gm.-

Now assume that b; > bj_; +2but a; < bj_;. il follows from the definition of J'(w) in Proposition 23
thatb;_; € J'(w). Let t be the smallest integer less than j such that by = by + 1 forall r < k < j. Then w
has a reduced expression of the form

/
W= W"Sp,—1 ... Sh1—1-+-St+1-- Shi =1 Sj—1Shj—1 ... SjW.

Now consider the Weyl group element

/
U=w"sp2...8S8p 1-2--S+1 e Shp =2 S 1Sk —1 - SjW

Clearly u < w and u is obtained from w by left multiplying with the reduced word
Sbi_1Sbj_1+1 -+ +Sb;j—25b;—1 -+ +Sbyiy—15b, 11 —15b,—1-

In the one line notationu = (b1, ..., b;—1,b;—1,...,bj_1—1,bj_1,bj41,...,b.). Note that J'(u) € J'(w),
so Py, € P, and therefore P, stabilises X (#). Sinceu < w, wisnotelementof X (#). AndsowP /P ¢ Py,uP/P.
Hence uP/P ¢ Py,wP/P. Therefore, by Theorem 22, X (u) is in the singular locus of X (w). However, if
aj < bj_1, it can be easily seen that u > w, ,, implying that X (1) contains a semistable point, a contradiction.
[m}

4 Examples and non-examples

We illustrate the proof of the main theorem with a simple example.

Example 41 Consider the Schubert variety corresponding to w = (3,5,7,9) in 1(4,9). The Young diagram
associated to w is given by the increasing sequence w = (2, 3, 4, 5). Fill this diagram starting with s; at the
leftmost box in row i, and filling the boxes to the right of this entry in row i with s; 41, si+2, ..., in order, all the
way to the last box in row i. We get the filling

sS4 |85 |86|57 s8|
3 |54|55]56
5283|854
S1[82
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Reading the entries in the Young diagram from right to left in each row, and bottom to top yields
$281545352565554535857565554, the element in W 7T corresponding to the Schubert variety (3,5, 7,9). Accord-
ing to Theorem 24 the singular locus of this Schubert variety has three irreducible components given by the
sequences (1, 1,4,5),(2,2,2,5) and (2, 3, 3, 3). The corresponding Schubert varieties are given by the tuples
(2,3,7,9), (3,4,5,9) and (3, 5, 6, 7), respectively. The Weyl group elements corresponding to these varieties
are §152565554535857565554, §251535254535857565554 and $251545352555453565554 respectively. Note that these words
can be obtained by removing the hooks occupied by 525354, 545556 and 55753, respectively, and reading the entries
left in the resulting Young diagrams from bottom to top, and right to left in each row - exactly as we did for w.

Let us show for example that the Schubert variety corresponding to the Weyl group element v =
§1852565554535857565554 18 not in the smooth locus by showing that it does not satisfy the hypothesis of Theorem 22.
The stabilizer of X (w) is the parabolic subgroup corresponding to the subset of simple reflections {«|s,w < w}.
In this case it can be checked that this is the parabolic subgroup corresponding to {«, o2, @4, a6, ag} Which is
Py, N Pg; N Pg,. However v is obtained from w by multiplying on the left with s3s45>. And this element is not
in Pg, N Pg N Pg,. It can be similarly shown that the other two components are also not in the smooth locus -
the Weyl group elements corresponding to them are obtained from w by multiplying on the left with s4s6s5 and
sesgs7 respectively and these elements are clearly notin Py, N Py N Py, .

We conclude with examples of Schubert varieties in G4,9 whose GIT quotients are singular, and examples
of Schubert varieties whose GIT quotients are smooth.

Example 42 We know from 21 that wa 9 = (3, 5,7, 9). A reduced expression for the word w4 g is
8§28515485352565554535857565554.

The Young diagram Y (wy4 9) corresponding to wy 9 is

Recall from Theorem 3.1 [1] we have T\ X (w)3’ (£) is smooth.

Example 43 Let us consider the word w = (5, 7, 8, 9). A reduced expression for w is
S4535251865554535257565554535857565554.

The Young diagram Y (w) is

The singular locus X (w), obtained by removing the only hook corresponds the following tableau:

Here w = 4,5,8,9). Since w > wa9, X (w/) contains semistable points and hence the quotient space
T\ X (w)7 (£) is not smooth (using 32).
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Example 44 Consider the word w = (3, 5, 8, 9). A reduced expression for w is

§251548535257565554535857565554.

The Young diagram Y (w) is

The singular locus obtained by removing the hooks has Schubert varieties X (w1), X (w>), whose Young diagrams
are given by the following tableaux.

Here w; = (2,3,8,9) and wa = (3,4,5,9). Note fori = 1,2 w; % wa,9, so neither X (w;) nor X (w2) contain
semistable points. Hence the quotient space T\ X (w)3’ (£) is smooth (using Theorem 32).

References

10.
11.

S. Sarjick Bakshi, Kannan, Senthamarai, K. V. Subrahmanyam. Torus quotients of Richardson varieties in the Grassmannian.
Communications in Algebra, (2019).

M. Brion and P. Polo. Generic singularities of certain Schubert varieties. Mathematische Zeitschrift, 231(2):301-324, 1999.

S. Senthamarai Kannan. Torus quotients of homogeneous spaces. Proceedings Mathematical Sciences, 108(1):1-12, 1998.

S. Senthamarai Kannan. GIT related problems of the flag variety for the action of a maximal torus. In Groups of Exceptional
Type, Coxeter Groups and Related Geometries, pages 189-203. Springer, 2014.

S. Senthamarai Kannan and Sardar Pranab. Torus quotients of homogeneous spaces of the general linear group and the standard
representation of certain symmetric groups. Proceedings-Mathematical Sciences, 119(1):81, 2009.

Shrawan Kumar. Descent of line bundles to GIT quotients of flag varieties by maximal torus. Transformation groups, 13(3-
4):757-771, 2008.

V. Lakshmibai, C. Musili, and C.S. Seshadri. Cohomology of line bundles on G / B. In Scientific Annals of the Ecole Normale
Sup, volume 7, pages 89-137, 1974.

V. Lakshmibai and K. N. Raghavan. Standard monomial theory: invariant theoretic approach, volume 137. Springer Science &
Business Media, 2007.

V. Lakshmibai and J. Weyman. Multiplicities of points on a Schubert variety in a minuscule G/P. Advances in Mathematics,
84(2):179-208, 1990.

D. Mumford, J. Fogarty, and F. Kirwan. Geometric invariant theory, volume 34. Springer Science & Business Media, 1994.
A. N. Skorobogatov. On a theorem of Enriques - Swinnerton-Dyer. In Annales de la faculté des sciences de Toulouse, volume
2,1993.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds exclusive rights to this article under a publishing agreement
with the author(s) or other rightsholder(s); author self-archiving of the accepted manuscript version of this article is solely governed
by the terms of such publishing agreement and applicable law.

@ Springer





<<
  /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 false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.01667
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.03333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 2250
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


		2026-03-14T12:48:27+0530
	Preflight Ticket Signature




