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Linear Array Partitioning With Minimum Number of
Subarrays: An Integer Programming Approach
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Abstract—This letter presents an integer programming frame-
work for partitioning a linear array into contiguous, nonoverlap-
ping subarrays while minimizing their total number. The pro-
posed method transforms the partitioning task into a tractable
integer programming problem by introducing binary selection
variables for candidate subarray configurations. Unlike existing
techniques, this formulation does not require predefined subarray
counts or reference patterns, offering greater design flexibility. The
framework supports uniform excitation for high directivity as well
as window-tapered excitation for enhanced sidelobe suppression.
Moreover, it can be readily extended to limited-scanning scenarios.
Numerical simulations demonstrate that the proposed approach
achieves superior performance in directive gain, scan range, and
sidelobe control compared to state-of-the-art methods. The method
is scalable to large arrays, where high-quality solutions can be effi-
ciently obtained within acceptable time using off-the-shelf solvers.

Index Terms—Integer programming, limited-scanning, linear
array, sidelobe level (SLL), subarray partitioning.

I. INTRODUCTION

SUBARRAY partitioning is a fundamental technique for
reducing complexity in antenna array systems. The core

objective of subarray partitioning is to segment a fully populated
antenna array into a smaller number of contiguous, nonover-
lapping groups of elements. In this architecture, all elements
within a subarray share common radio frequency chains and data
converters. Therefore, minimizing the total number of subarrays
directly dictates the scale and cost of the required hardware [1],
[2], [3]. Determining the partition with the minimum number of
subarrays is important for enabling practical and efficient phased
array systems in radar and wireless communications [4], [5], [6].

While subarray partitioning effectively reduces system com-
plexity, it inevitably introduces performance tradeoffs, includ-
ing the increased grating lobes, limited scanning capability,
and degraded directivity [7], [8], [9]. Over the past years, nu-
merous partitioning strategies have been proposed to balance
these competing performance metrics against hardware simpli-
fication. For example, to address the performance degradation
associated with a reduced subarray count, partially overlapped
subarray configurations have been explored in [1], [6], [10],
[11], [12], [13], and [14]. However, a significant drawback of
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this approach lies in its implementation complexity, stemming
from interleaved feed networks and stringent element-spacing
requirements. Besides, a range of algorithms based on the K-
Means method (KMM) have been proposed [15], [16], [17],
[18] to design overlapped subarrays. However, their flexibility
is inherently constrained by the prerequisite of predefined ref-
erence excitations and radiation patterns. For nonoverlapping
partitioning, the compressive sensing (CS) method has been
applied to partition arrays with a reduced number of subarrays
while jointly optimizing amplitude-phase excitations [19], [20].
However, this approach is sensitive to initialization and may
converge to a local optimum. Avser et al. [21] introduced a ran-
dom search (RS) method for synthesizing partitioned arrays with
predetermined subarray lengths and counts. Note that this ap-
proach imposes strict constraints on the subarray configuration,
which significantly limits the available degrees of freedom in the
design process. Beyond the aforementioned strategies, several
techniques are proposed to partition subarrays by utilizing the
total variation (TV) norm optimization method [22], [23], graph
theory [24], [25], or employing two-stage convex optimization
(CO) [26], [27], [28]. In addition, some methods focus on array
partitioning with fixed-scale subarrays [29], [30].

In this letter, we propose an integer programming approach
for partitioning linear arrays into contiguous, nonoverlapping
subarrays with the minimum possible count. The proposed for-
mulation provides design flexibility, enabling the use of differ-
ent window tapering functions for performance enhancements.
Moreover, the model can be efficiently solved using standard
integer programming solvers. Different from the methods in [29]
and [30] that are limited to fixed-scale subarrays, our method
supports multiscale subarray partitioning. Simulation results
demonstrate that the proposed approach outperforms existing
methods in key performance metrics, including directivity and
usable scanning range. In addition, the proposed method can be
executed within an acceptable time, providing a computational
time advantage over the CO algorithm [27], [28], particularly in
large-scale array scenarios.

II. LINEAR ARRAY PARTITIONING WITH MINIMUM NUMBER

OF SUBARRAYS

A. Preliminaries and Problem Description

To elucidate the problem, a 1-D linear array with N anten-
nas is taken as an example. Under the far-field narrowband
assumption, the radiation pattern of the array can be written as
f(θ) = |wHa(θ)|, where w = [w1, . . . , wN ]T is the excitation
vector with complex values, (·)T and (·)H represent transpose
operation and Hermitian transpose operation, respectively. The
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Fig. 1. Schematic of the nonoverlapping partition strategy and its representation via integer programming constraint.

steering vector a(θ) is defined as

a(θ) =
[
g1(θ)e

−jωτ1(θ), . . . , gN (θ)e−jωτN (θ)
]T

(1)

where ω is the operating frequency, gn(θ) denotes the element
pattern of the nth antenna, and τn(θ) is the time delay relative
to the reference element, n = 1, . . . , N .

Through subarray partitioning, we can divide N array ele-
ments into several groups, with each group sharing the same
amplitude and phase excitation. In this article, it is assumed that
all elements have uniform feeding power, while the subarray-
level phase excitation is determined by the phase center of each
subarray. We consider nonoverlapping partitions of adjacent
array elements. The right-hand side of Fig. 1 illustrates an
example of partitioning a linear array with N = 8 elements into
four subarrays. It is evident that the number of elements within
each subarray may be unequal. To reduce cost and complexity,
our objective is to minimize the number of subarray partitions
while maintaining satisfactory radiation pattern performance.

B. Subarray Partitioning Using Integer Programming

Before proceeding further, let K denote the set of all possible
numbers of elements that a subarray may contain. The set K is
typically determined based on hardware constraints. Then, for
each k ∈ K, we define the following N × (N − k + 1) matrix
Ak:

Ak = [e
(k)
1 , e

(k)
2 , . . . , e

(k)
N−k+1]

=

⎡
⎢⎢⎢⎣

1 1 · · · 1 0 0 · · · 0 0

0 1 · · · 1 1 0 · · · 0 0
. . .

. . .
. . .

0 0 · · · 0 0 1 · · · 1 1

⎤
⎥⎥⎥⎦

T

(2)

where e
(k)
i denotes an N -dimensional constant vector with

the ith to the (i+ k − 1)th elements being ones while others
being zeros. Each column of Ak represents a given subarray
configuration, with value 1 indicating that the corresponding
elements are divided into the same subarray.

To facilitate the subarray partitioning, we introduce a group
of binary vectors bk ∈ {0, 1}N−k+1 to select among possible
subarray configurations, where k ∈ K. For nonoverlapping sub-
array partitions, it leads to the following constraint:∑

k∈K

Akbk = 1N (3)

where 1N represents the N -dimensional all-one vector. In the
constraint (3), a value of 1 in bk selects the corresponding
column ofAk, where each column represents a specific subarray
configuration and equation constraint enforces that each antenna
is assigned to a single subarray guaranteeing a nonoverlapping
partition, and partially overlapped subarray can be achieved by

Fig. 2. Focused-beam comparison of different methods in the scenario of
subarray partitioning.

Fig. 3. Scanning beampattern of the array synthesized by the proposed method.
(a) Beams scan to 0◦, ±8◦, and ±16◦. (b) Beams scan to ±2◦, ±10◦, and ±12◦.
(c) Beams scan to ±4◦, ±12◦, and ±20◦. (d) Beams scan to ±6◦ and ±14◦.

replacing the equal sign with a semipositive definite symbol.
Evidently, the partition is uniquely determined by vector set
{bk}k∈K; the number of subarrays is simply the count of ele-
ments equal to 1 in {bk}k∈K. For illustration, Fig. 1 shows a
schematic of a specific subarray partition for the case of N = 8
and K = {1, 2, 3}. By appropriately setting the values of b1,
b2, and b3, we can achieve a partition of the array into four
subarrays. The number of elements in each subarray can be
described by the sequence S = (3, 2, 1, 2).

With the notation established above, we proceed to model the
excitation vector. Take focused-beam synthesis as an example
and assume that the beam is steered to θ0. For the case of equal
element power feeding, and given that a common excitation is
shared within each subarray, we can prederive the following
matrix:

Zk = Akdiag{zk} (4)

where the operator diag{·} constructs a diagonal matrix with
diagonal entries being given by the elements of the input vector.
The vector zk in (4) is a predefined and can be computed as

zk =
[
ej∠β

(k)
1 , . . . , ej∠β

(k)
N−k+1

]T
(5)

with β
(k)
i representing the ith entry of the vector AT

k a(θ0),
i = 1, . . . , N − k + 1. Then, it is not difficult to find that the
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Fig. 4. Results of limited-scanning simulation for large-scaled array. (a) Scan-
ning beampattern. (b) Gap curve of optimization under N = 80. (c) Relation
between element number and running time, subarray count.

Fig. 5. Scanning beampattern of synthesized under Chebyshev windowing.

element-level excitation vector w can be expressed as

w =
∑
k∈K

Zkbk. (6)

We can now formulate the optimization model for minimizing
the number of subarrays as follows:

min
{bk}k∈K

∑
k∈K

1Tbk (7a)

s.t. |wHa(θs)| ≤ ρ(θs) · �[wHa(θ0)], θs ∈ Θs (7b)

w =
∑
k∈K

Zkbk (7c)

∑
k∈K

Akbk = 1N (7d)

bk ∈ {0, 1}N−k+1, k ∈ K (7e)

where �(·) represents the operation of taking the real part, ρ(θs)
is peak sidelobe level (PSL) preset in the sidelobe region Θs in
which ρ(θs) is typically determined based on the beamforming
design requirements of the task. In the model above, vectors
{bk}k∈K are binary variables, and w is implicitly determined
by {bk}k∈K via constraint (7c). Hence, model (7) is an integer
programming model. Given that all constraints are tractable, the
above model can be solved efficiently using off-the-shelf integer
programming solvers, such as Gurobi [31] and Cplex [32].

Remark 1: While uniform feeding power improves power
amplifier efficiency, it may degrade other parameters, such as
PSL. This can be mitigated by applying subarray-level window-
ing to achieve the desired beam characteristics. Specifically, the
matrix Zk can be modified to Zk = Akdiag{hk � zk}, where
hk denotes a predetermined window function (e.g., a Chebyshev
or Taylor window) [21], and � represents the Hadamard prod-
uct. With this modification, the formulation of model (7) remains
applicable. However, compared with uniform power weighting,

TABLE I
RESULTS OF DIFFERENT METHODS UNDER SLL CONSTRAINT

effective aperture shrinkage occurs, which results in mainlobe
broadening and a loss in directivity.

Remark 2: In this work, excitation design and subarray par-
titioning are jointly addressed in a unified model by exploiting
a windowing-function strategy. Compared with the two-stage
CO methods in [27] and [28], the proposed approach achieves
better computational efficiency and convergence, especially for
large-scale array problems. Moreover, the proposed framework
supports multiscale subarray partitioning, offering higher flexi-
bility than fixed-scale partitioning [29], [30] with only a modest
increase in computational cost.

C. Extension to Limited-Scanning Scenario

The aforementioned integer programming approach remains
applicable for limited-scanning scenario. Given a set of Q scan-
ning beams, the excitation vector for each beam can be derived
following the same form as (6):

wq =
∑
k∈K

Zq,kbk ∀q ∈ Q (8)

where Q � {1, 2, . . . , Q}. For a given index k, Zq,k represents
the corresponding excitation matrix determined by (4) steering
to qth direction serving a similar role to Zk in (6).

Following (7), we can then formulate the subarray partitioning
model for limited-scanning scenario as follows:

min
{bk}k∈K

∑
k∈K

1Tbk (9a)

s.t. |wH
q a(θs)| ≤ ρq(θs) · �[wH

q a(θq)], θs! ∈!Θs,q ∀q ∈ Q
(9b)

wq =
∑
k∈K

Zq,kbk ∀q ∈ Q (9c)

∑
k∈K

Akbk = 1N (9d)

bk ∈ {0, 1}N−k+1, k ∈ K (9e)
where θq is the beam axis for the qth scanning, ρq(θs) is the
corresponding PSL preset in the sidelobe regionΘs,q. Similarly,
the above model is tractable and can be solved using off-the-shelf
integer programming solvers.

III. NUMERICAL RESULTS

In this section, we set up simulations to verify the performance
of the proposed method.1 For comprehensive performance eval-
uation, we compare against several state-of-the-art approaches
applicable to various scenarios. These include the KMM in [18],
CS method in [19], CO method in [28], and RS method in [21].
Among them, KMM and CO are methods partitioning over-
lapped subarrays. It should be noted that, both excitation phases

1The MATLAB codes for the proposed method are available online at https:
//zhangxuejing7.github.io/HomePage/.
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TABLE II
RESULTS OF DIFFERENT METHODS IN THE LIMITED-SCANNING SCENARIO

TABLE III
RESULTS OBTAINED WITH VARIOUS Kmax AND N

and amplitudes of subarrays synthesized by the CS method are
considered. Besides, RS method cannot determine the number
and length of subarrays adaptively, preset partitioning scheme
may well be a suboptimized pattern. We employ uniform linear
arrays that consist ofN isotropic elements with half-wavelength
interelement spacing as full array for partitioning. All simula-
tions are carried in MATLAB R2022a on a PC with Intel Core
i7-12700 K CPU 3.60 GHz and a 32.0 GB RAM. The proposed
models are solved by Gurobi [31].

A. Linear Array Partitioning Performance of the Proposed
Method With Minimum Subarray Count

In the first example, simulations are implemented to demon-
strate that the proposed method has an effective performance in
partitioning a linear array into subarrays with minimum count
and beam synthesis with spatial matched excitations.

1) Single Focused-Beam Synthesis With Minimum Subarray
Count: In this scenario, we set N = 40. The mainlobe of
focused-beam is steered to 10◦, and the sidelobe level (SLL)
within region [−90◦, 12◦] ∪ [18◦, 90◦] is constrained below
−13 dB or −14 dB. In Fig. 2, beampatterns synthesized
by different methods are presented for comparison together
with a pattern calculated based on a uniformly separated
array in which subarray length is equal to 4 with spatial
matched weight. The result of antenna arrays partitioning
obtained by the proposed method is 19 subarrays as S =
(3, 3, 2, 2, 1, 2, 2, 2, 2, 2, 2, 2, 2, 2, 2, 3, 1, 2, 3) when setting
K = {1, 2, 3}, while 18 subarrays asS = (1, 2, 2, 2, 2, 2, 2, 2, 1,
2, 2, 3, 2, 3, 2, 4, 3, 3) with K = {1, 2, 3, 4}. Compared with
other methods, the proposed approach generates a highly
desirable beampattern achieving an excellent balance between
directivity and SLL under spatial matched excitations owning
equal amplitude. The subarray parameters, SLL, directivity,
and running time of different methods are listed in Table I.

2) Limited-Scanning Performance Demonstration: To eval-
uate the scanning performance of the proposed method, a
scannable subarray-partitioned array, where N = 40 and K =
{1, 2, 3}, is designed to test its maximum scanning angle. The
scanning radiation patterns are shown in Fig. 3, where the beam
is required to steer from −20◦ to 20◦ with a step length of 2◦.
The subarray segmentation result is S = (3, 1, 2, 1, 1, 2, 1, 2, 2,
2, 1, 2, 1, 2, 1, 2, 3, 2, 1, 3, 2, 1, 1) of which the count is 23. As
can be observed from the results, the array synthesized by the
proposed method exhibits a relatively wide scanning range, and
the mainlobe gain attenuation is less than 3 dB compared with

the central beam. This simulation takes an acceptable time for
nonreal-time use, approximately 1400 s.

3) Limited-Scanning Performance Demonstration for Large-
Scaled Array: To further verify the applicability of the
proposed method, large-scaled linear arrays whose N ∈
{80, 100, 120, 140, 160, 180, 200} are deployed, and we set K =
{1, 2, 3, 4, 5, 6}. In this simulation, the SLL is required to remain
below −13 dB. Results of this simulation are shown in Fig. 4.
Take the case of N = 80 as an example, the obtained beam-
pattern scanning from −20◦ to 20◦ and gap curve are depicted
in Fig. 4(a) and (b), respectively, where parameter gap refers
to the relative difference between the currently found solution
and the theoretical optimum. The ideal radiation pattern and
optimizing behavior remain sufficiently demonstrated when ad-
dressing complex problems, such as large-scale array scanning.
To further verify the efficiency of the proposed method, the time
consumption and the resulted subarray counts for large-scale
arrays with differentNs are displayed in Fig. 4(c). The observed
computational cost illustrates high practice for deployment.
B. Extended Example With Tapering Weights

In this example, Chebyshev window tapering is applied with
sidelobe attenuation of 16 dB, 18 dB, 20 dB are considered
and we setN = 40 and K = {1, 2, 3}. Reconfigurable subarray-
partitioned arrays are designed to evaluate the scanning per-
formance under this scenario, and the results of 18 dB atten-
uation are shown in Fig. 5, where the main beam scans from
−20◦ to 20◦ with a step size of 5◦ maintaining an SLL under
−18 dB. The grouping configuration result is S = (3, 2, 1, 2, 2,
1, 1, 1, 2, 1, 1, 2, 1, 2, 1, 1, 1, 1, 2, 2, 1, 1, 2, 1, 1, 2, 2), yielding a
total of 27 subarrays. The parameters obtained under all three
attenuation factors containing maximum scanning angles, SLL,
directivity of central and outmost beam, running time, as well as
parameters under the RS and CS methods are listed in Table II.
From Table III, it can be observed that half-power beamwidth
(HPBW) is broadened by a larger Kmax while the directivity
is decreased slightly. Overall, the proposed method is able to
effectively exploit the properties of the windowing function to
synthesize a subarray-partitioned array with ideal performance.

IV. CONCLUSION

In this letter, we have proposed an integer programming
approach for partitioning linear arrays into contiguous, nonover-
lapping subarrays with the minimum possible count. Different
from existing methods that require predefined subarray counts
or reference patterns, our method offers greater design freedom.
The presented method is inherently flexible, accommodating
both uniform and window-tapered excitations and extending
naturally to multibeam limited-scanning systems. In addition,
the proposed model can be efficiently solved using standard
integer programming solvers. Simulation results have demon-
strated that the proposed approach outperforms existing methods
in directivity, scan range, and SLLs. Future work may investigate
extensions to subarray partitioning for planar arrays.
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[25] Y. Ertuğrul, K. Y. Kapusuz, C. Desset, and S. Pollin, “Arbitrary subarrayed
planar array antenna with sidelobe level control based on a graph theory,”
IEEE Antennas Wireless Propag. Lett., vol. 23, no. 12, pp. 4198–4202,
Dec. 2024.

[26] F. Yang, Y. Ma, Y. Chen, S. Qu, and S. Yang, “A novel method for maximum
directivity synthesis of irregular phased arrays,” IEEE Trans. Antennas
Propag., vol. 70, no. 6, pp. 4426–4438, Jun. 2022.

[27] Y. Ma, S. Yang, Y. Chen, S.-W. Qu, and J. Hu, “High-directivity opti-
mization technique for irregular arrays combined with maximum entropy
model,” IEEE Trans. Antennas Propag., vol. 69, no. 7, pp. 3913–3923,
Jul. 2021.

[28] N. Liu, S.-W. Qu, Y. Ma, and S. Yang, “Irregular phased array ar-
chitecture with small directivity drop for wide-angle scanning applica-
tion,” IEEE Trans. Antennas Propag., vol. 70, no. 12, pp. 11617–11628,
Dec. 2022.

[29] W. Dong, Z.-H. Xu, X.-H. Liu, L.-S.-B. Wang, and S.-P. Xiao, “Irreg-
ular subarray tiling via heuristic iterative convex relaxation program-
ming,” IEEE Trans. Antennas Propag., vol. 68, no. 4, pp. 2842–2852,
Apr. 2020.

[30] F. Yang et al., “Synthesis of irregular phased arrays subject to constraint
on directivity via convex optimization,” IEEE Trans. Antennas Propag.,
vol. 69, no. 7, pp. 4235–4240, Jul. 2021.

[31] Gurobi Optimizer Reference Manual. Briarwood, TX, USA: Gurobi Op-
timization, Inc., 2025.

[32] IBM ILOG CPLEX Optimization Studio CPLEX Users Manual. Raleigh,
NC, USA: IBM, 2018.

Authorized licensed use limited to: University of Electronic Science and Tech of China. Downloaded on June 19,2026 at 11:04:09 UTC from IEEE Xplore.  Restrictions apply. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /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 0
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Algerian
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /BaskOldFace
    /Batang
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /CooperBlack
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /EstrangeloEdessa
    /FootlightMTLight
    /FreestyleScript-Regular
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Impact
    /InformalRoman-Regular
    /Jokerman-Regular
    /JuiceITC-Regular
    /KristenITC-Regular
    /KuenstlerScript-Black
    /KuenstlerScript-Medium
    /KuenstlerScript-TwoBold
    /KunstlerScript
    /LatinWide
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSansUnicode
    /Magneto-Bold
    /MaturaMTScriptCapitals
    /MediciScriptLTStd
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Mincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NuptialScript
    /OldEnglishTextMT
    /Onyx
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Parchment-Regular
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /Ravie
    /ShowcardGothic-Reg
    /SimSun
    /SnapITC-Regular
    /Stencil
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanMTStd
    /TimesNewRomanMTStd-Bold
    /TimesNewRomanMTStd-BoldCond
    /TimesNewRomanMTStd-BoldIt
    /TimesNewRomanMTStd-Cond
    /TimesNewRomanMTStd-CondIt
    /TimesNewRomanMTStd-Italic
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /ZapfChanceryStd-Demi
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 900
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00111
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00083
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00063
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /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 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create PDFs that match the "Suggested"  settings for PDF Specification 4.0)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


