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Abstract— The reliability-redundancy allocation problem can be 
approached as a mixed-integer programming problem. It has 
been solved by using optimization techniques such as dynamic 
programming, integer programming, and mixed-integer non-
linear programming. On the other hand, a broad class of meta-
heuristics has been developed for reliability-redundancy 
optimization. Recently, a new meta-heuristics called firefly 
algorithm (FA) algorithm has emerged. The FA is a stochastic 
metaheuristic approach based on the idealized behavior of the 
flashing characteristics of fireflies. In FA, the flashing light can 
be formulated in such a way that it is associated with the 
objective function to be optimized, which makes it possible to 
formulate the firefly algorithm. This paper introduces a modified 
FA approach combined with chaotic sequences (FAC) applied to 
reliability-redundancy optimization. In this context, an example 
of mixed integer programming in reliability-redundancy design 
of an overspeed protection system for a gas turbine is evaluated. 
In this application domain, FAC was found to outperform the 
previously best-known solutions available. 
 
Keywords— evolutionary algorithms, firefly optimization, chaotic 
sequences, optimization, reliability-redundancy optimization.  

I.  INTRODUCTION 
Redundancy optimization is a classical problem that has 

attracted considerable attention from the research community. 
A reliability-redundancy optimization problem can be 
formulated to use components, and levels-of-redundancy to 
maximize some objective function, given system-level 
constraints on reliability, cost, and/or weight. Reliability-
redundancy optimization has been the subject of many studies 
[1],[2]. During the past two decades, numerous reliability 
design approaches based on optimization techniques [1]-[4] 
have been proposed. 

Recently, many research activities have been devoted to 
design, implementation and validation of new efficient 

metaheuristic algorithms [5],[6]. Firefly algorithm (FA) is a 
new population-based metaheuristic approach developed by 
Xin-She Yang [7],[8], which is nature-inspired by behavior of 
the flashing characteristics of fireflies. In this context, the 
flashing light can be formulated in such a way that it is 
associated with the objective function to be optimized, which 
makes it possible to formulate the firefly algorithm. 

On the other hand, in recent years, growing interests in 
chaos theory and its features have stimulated the studies of 
chaos applied in optimization algorithms design [9]-[12]. This 
paper proposes a combination of FA with chaotic sequences 
(FAC). To illustrate the power of the proposed FAC, a 
benchmark of reliability-redundancy optimization has been 
considered. The example is an overspeed protection system for 
a gas turbine [13]-[15]. Simulation results of the FA and the 
proposed FAC approach are compared with other optimization 
techniques presented in literature for a benchmark of 
reliability-redundancy optimization. 

The remainder of this paper is organized as follows. In 
Section II, the reliability-redundancy optimization problem is 
introduced, while the characteristics of FA and FAC 
approaches are detailed in Section III. The problem 
formulation for reliability-redundancy optimization and its 
assumptions are given in Section IV. Moreover, Section IV 
also presents the simulation results for a benchmark problem 
of reliability-redundancy optimization. Finally, the conclusion 
and further research are discussed in Section V. 

II. RELIABILITY-REDUNDANCY OPTIMIZATION 
In this work, the reliability-redundancy allocation problem 

of maximizing the system reliability subject to constraints can 
be formulated as  
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   Maximize   Rs = ),( nrf ,                               (1) 
 

subject to   ),( nrg  ≤ l                                                      (2) 
                     0 ≤ ri ≤ 1,     ri ∈ ℜ,  ni ∈ Z+,  1 ≤ i ≤ m.    

 
where Rs is the reliability of system, g is the set of constraint 
functions usually associated with system weight, volume and 
cost, r = (r1, r2, r3,,…, rm) is the vector of the component 
reliabilities for the system, n = (n1, n2, n3,,…, nm) is the vector 
of the redundancy allocation for the system; ri and ni are the 
reliability and the number of components in the ith subsystem 
respectively; f(·) is the objective function for the overall 
system reliability; and l is the resource limitation; m is the 
number of subsystems in the system. Our goal is to determine 
the number of components, and the components’ reliability in 
each system so as to maximize the overall system reliability. 
The problem belongs to the category of constrained nonlinear 
mixed-integer optimization problems. The benchmark of 
reliability-redundancy optimization evaluated in this paper is 
formulated, which are outlined below. 
 
A. Overspeed protection system for a gas turbine 

The benchmark considered is an overspeed protection 
system for a gas turbine [13]-[15]. Overspeed detection is 
continuously provided by the electrical and mechanical 
systems. When an overspeed occurs, it is necessary to cut off 
the fuel supply using control valves [13].  

This problem is formulated as the following mixed-integer 
nonlinear programming problem, i.e., the problem can be 
stated as 
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where 1 ≤ ni ≤ 10, ni ∈ Z+, where Z+ is the space discrete of 
positive integers, 0.5 ≤ ri ≤ 1-10-6, ri ∈ ℜ; vi is the volume of 
each component in subsystem i; V is the upper limit on the 
sum of the subsystems’ products of volume and weight; C is 
the upper limit on the system cost; [ ] ib

iii rTarC )ln(/)( −⋅=  is 
the cost of each component with reliability ri at subsystem i; T 
is the operating time during which the component must not 
fail; and W is the upper limit on the weight of the system. The 
input parameters of the overspeed protection system for a gas 
turbine are shown in Table I. 

 
TABLE I 

DATA OF OVERSPEED PROTECTION SYSTEM 
Stage 105 ·ai bi vi wi V C W T 

1 1.0 1.5 1 6 250 400 500 1000 h 
2 2.3 1.5 2 6     
3 0.3 1.5 3 8     
4 2.3 1.5 2 7     

 

III. OPTIMIZATION ALGORITHM 
This section describes the proposed FA. First, a brief 

overview of the FA is provided, and finally the modification 
procedures of the proposed FAC are presented. 

A. Firefly algorithm 

The FA is a metaheuristic algorithm, inspired by the 
flashing behavior of fireflies. Recent studies show that the FA 
is efficient in numerical optimization [16]-[18] and 
combinatorial optimization [19], and could outperform other 
metaheuristics [16].  

Yang [7],[8] formulated this firefly algorithm by assuming: 
i) all fireflies are unisex, so that one firefly will be attracted to 
all other fireflies; ii) attractiveness is proportional to their 
brightness, and for any two fireflies, the less brighter one will 
attract to the brighter one; however, the brightness can 
decrease as their distance increases; and iii) if there are no 
fireflies brighter than a given firefly, it will move randomly. 
The brightness should be associated with the objective 
function. 

As a firefly’s attractiveness is proportional to the light 
intensity seen by adjacent fireflies, we can now define the 
attractiveness β of a firefly in terms of Cartesian distance 
between firefly i and firefly j. In this case, the movement of a 
firefly i is attracted to another more attractive (brighter) firefly 
j is determined by [7] 
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r
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ij αβ γ               (7) 

where the second term is due to the attraction, where γ  is the 
absorption coefficient, and 0β  is the attractiveness at r = 0. 
The third term is randomization with α being the 
randomization parameter. The value of rand is a random 
number generator uniformly distributed in [0, 1]. Based on 
comments in [7] for the implementation of classical FA was 
adopted 0β =1 and α generated with uniform distribution in 
range [0,1] in this paper. The procedure for implementing the 
FA can be summarized as the pseudo code (adapted of [7]) 
shown in Fig. 1. 
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Objective function of optimization problem f(x), x = (x1, ..., xd)T 
Generate initial population of n fireflies xi (i = 1, 2, ..., n) using generation of 
numbers with uniform distribution  
Light intensity Ii at xi is determined by f(xi) 
Define light absorption coefficient γ 
Initial generation, k = 0 
 
while (k < MaxGenerations) 
  Update the generation number, k = k + 1 
  for i = 1 to n (all n fireflies) 
     for j = 1 to i (all n fireflies) 
         if (Ij < Ii) in case of a minimization problem 
            Move firefly i towards j in d-dimension;  
         end if 
         Attractiveness varies with distance r via equation (7) 
         Evaluate new solutions and update light intensity 
      end for j 
  end for i 
  Rank the fireflies and find the current best 
end while 
Postprocess results and visualization 

Figure 1. Pseudocode of the FA. 

 

A. Proposed FAC approach 

The rate of convergence of evolutionary algorithms (EAs) is 
strongly influenced by the choice of certain parameters. For 
EAs in general, either one can manually tune the parameters 
before the run or control them during the run. The success of 
the search in EAs is highly dependent on a good balance 
between two processes: exploration and exploitation. 
Exploration allows searching the entire search space by 
ensuring the redirection of the search toward new regions, 
while exploitation favors a quick convergence toward the 
optimum. 

In terms of this paper, the use of chaotic sequences in FA, a 
kind of EA, can be helpful to escape more easily from local 
minima than can be done through the traditional FA. Chaos is 
a kind of a feature of nonlinear dynamic system which exhibits 
bounded unstable dynamic behavior, ergodic, non-period 
behavior depended on initial condition and control parameters.  

In this context, the proposed FAC uses chaotic sequences 
using Logistic map [20],[21] to tune α  and γ  given by 
constant values in the equation (7). The equation (7) is 
modified to  
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with 

[ ])1(1 )1()( 1 −−⋅−⋅= ttt γγμγ                       (9) 
and 

[ ])1(1 )1()( 2 −−⋅−⋅= ttt αγμα ,                   (10) 
 

where t is the sample, and μ1 and μ2 are control parameters,    
0 ≤ μ1,μ2 ≤ 4. The behavior of the system of equations (9) and 
(10) is greatly changed with the variation of μ1 and μ2. The 
values of μ1 and μ2 determine whether )(tγ  and )(tα stabilize 

at constant sizes, oscillate between limited sequences of sizes, 
or behave chaotically in unpredictable patterns.  

A very small difference in the initial value (t=1) of )1(γ and 
)1(α causes substantial differences in its long-time behavior. 

Equations (9) and (10) are deterministic, displaying chaotic 
dynamics when [μ1,μ2]= 4 and [ )1(γ , )1(α ] ∉ {0, 0.25, 0.50, 
0.75, 1}. In this paper, )(tγ  and )(tα  are adopted with chaotic 
dynamics and distributed in the range [0,1]. 

IV. SIMULATION RESULTS 
Each individual of a population in tested FA and FAC 

approaches uses the variables vectors n and r, where the 
boundaries are given in Section 2. During the evolution 
process, the integer variables ni are treated as real variables; 
and in evaluating the objective function, the real values are 
transformed to the nearest integer values. 

Each optimization method was implemented in MATLAB 
(MathWorks). All the programs were run under Windows XP 
on a 3.2 GHz Pentium IV processor with 2 GB of random 
access memory. To eliminate stochastic discrepancy, in each 
case study, it adopted 50 independent runs for each of the 
optimization methods involving 50 different initial trial 
solutions for each optimization method.  

The total number of solution vectors in FA and FAC, i.e., 
the n was 15 fireflies and MaxGenerations = 200. The tested 
FA and FAC approaches adopt 3,000 objective function 
evaluations in each run. Furthermore, α = 0.6 and 0.1=γ was 
adopted in FA. 

In this work, the penalty-based method proposed in [13] was 
used in FA and FAC approaches for infeasible solutions 
(constraint violation). An approach is used to convert a 
constrained problem to an unconstrained one by modifying the 
search space. A penalty value is defined to take the 
constrained violation into account. The method proposed in 
[13] uses a procedure where the terms l are subtracted 
(maximization problem) from objective function ),( nrf  
if ),( nrg > l. 

Table II shows the results over 50 independent runs for the 
overspeed protection system. FAC gives the best results, 
followed by the FA. By using the results in Table II, in terms 
of best ),( nrf  result, the solutions of FAC are just slightly 
better than the solution found by FA for the overspeed 
protection system.  

The best result obtained for the overspeed protection system 
using FAC was 0.99995467, as shown in Table III.  From 
Table IV, a best solution found by FAC for the overspeed 
protection system has a slight advantage in terms of solution 
quality (maximum value of f(r,n)) when compared with the 
results obtained by Chen [13], Dhingra [14], and Yokota et al. 
[15]. 
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V. CONCLUSION 
The study of flashing behavior and flash synchronization in 

fireflies [22]-[24] is a good inspiration to the development of 
bio-inspired optimization methods. In this context, the FA is a 
recently proposed metaheuristic algorithm inspired by the 
flashing behavior of fireflies. 

This paper intended to provide a description of FA and a 
new FAC approach to a case study of reliability-redundancy 
optimization. Simulation results for a well-known benchmark 
problem in reliability-redundancy optimization presented in 
Tables II to IV reveal that FA and FAC demonstrate the 
effectiveness, efficiency, and robustness. Literature results are 
available for evaluated optimization examples in Table IV. 
FAC has a slight advantage in terms of solution quality over 
the other solvers.  

As an extension of this paper, further investigation will be 
devoted to validate the proposed FAC in multiobjective 
applications of reliability-redundancy optimization. 

ACKNOWLEDGMENTS 
The authors would like to thank National Council of 

Scientific and Technologic Development of Brazil - CNPq 
under Grant Nos. 568221/2008-7, 475689/2010-0, 
302786/2008-2-PQ and 303963/2009-3/PQ for the financial 
support of this work. 

REFERENCES 
[1] W. Kuo and V. R. Prasad, “An annotated overview of system-reliability 

optimization,” IEEE Transactions on Reliability, vol. 49, no. 2, pp. 176-
187, 2000. 

[2] W. Kuo, V. R. Prasad, F. Tillman and C. L. Hwang, Optimization 
Reliability Design: Fundamentals and Applications. Cambridge: 
Cambridge University Press, 2001. 

[3] W. Kuo and R. Wan, “Recent advances in optimal reliability allocation,” 
IEEE Transactions on Systems, Man, and Cybernetics – Part A: Systems 
and Humans, vol. 37, no. 2, pp. 143-156, 2007. 

[4] M. Gen and Y. S. Yun, “Soft computing approach for reliability 
optimization: state-of-the-art survey,” Reliability Engineering and 
System Safety, vol. 91, no. 9, pp. 1008-1026, 2006. 

[5] L. Jourdan, M. Basseur and E. G. Talbi, “Hybridizing exact methods and 
metaheuristics: a taxonomy,” European Journal of Operational, vol. 
199, no. 3, pp. 620-629, 2009. 

[6] E. G. Talbi, Metaheuristics: from design to implementation, Wiley, 
2009. 

[7] X. S. Yang, Nature-inspired metaheuristic algorithms, Luniver Press, 
2008. 

[8] X. S. Yang, “Firefly algorithms for multimodal optimization,” in 
Stochastic Algorithms: Foundations and Applications (SAGA 2009), 
Lecture Notes in Computer Sciences, vol. 5792, 2009, 169-178, 2009. 

[9] M. S. Tavazoei and M. Haeri, “Comparison of different one-dimensional 
maps as chaotic search pattern in chaos optimization algorithms,” 
Applied Mathematics and Computation, vol. 187, no. 2, pp. 1076-1085, 
2007. 

[10] L. S. Coelho and V. C. Mariani, “Combining of chaotic differential 
evolution and quadratic programming for economic dispatch 
optimization with valve-point effect,” IEEE Transactions on Power 
Systems, vol. 21, no. 2, pp. 989-996, 2006. 

[11] D. Yang, G. Li, and G. Cheng, “On the efficiency of chaos optimization 
algorithms for global optimization,” Chaos, Solitons & Fractals, vol. 34, 
no. 4, pp. 1366-1375, 2007. 

[12] L. S. Coelho and R. B. Grebogi, “Chaotic synchronization using PID 
control combined with population based incremental learning 

algorithm,” Expert Systems with Applications, vol. 37, no. 7, pp. 5347-
5352, 2010. 

[13] T. C. Chen, “IAs based approach for reliability redundancy allocation 
problems,” Applied Mathematics and Computation, vol. 182, no. 2, pp. 
1556-1567, 2006. 

[14] A. K. Dhingra, “Optimal apportionment of reliability & redundancy in 
series systems under multiple objectives,” IEEE Transactions on 
Reliability, vol. 41, no. 4, pp. 576-582, 1992. 

[15] T. Yokota, M. Gen and H. H. Li, “Genetic algorithm for nonlinear 
mixed-integer programming problems and it’s application,” Computers 
and Industrial Engineering, vol. 30, no. 4, pp. 905-917, 1996. 

[16] S. Lukasik and S. Zak, “Firefly algorithm for continuous constrained 
optimization task,” in International Conference on Computational 
Collective Intelligence (ICCCI 2009), Lecture Notes in Artificial 
Intelligence, vol. 5796, 2009, 97-100. 

[17] X. S. Yang, “Firefly algorithm, stochastic test functions and design 
optimization,” International Journal of Bio-inspired Computation, vol. 2, 
no. 2, pp. 78-84, 2010.  

[18] X. S. Yang and S. Deb, Eagle strategy using Levy walk and firefly 
algorithms for stochastic optimization, in Nature Inspired Cooperative 
Strategies for Optimization (NISCO 2010), Studies in Computational 
Intelligence, Springer Berlin, vol. 284, pp. 101-111, 2010. 

[19] M. K. Sayadi, R. Ramezanian and N. Ghaffari-Nasab, “A discrete firefly 
meta-heuristic with local search for makespan minimization in 
permutation flow shop scheduling problems,” International Journal of 
Industrial Engineering Computations, vol. 1, no. 1, pp. 1-10, 2010. 

[20] T. S. Parker and L. O. Chua, Practical numerical algorithms for chaotic 
system, Springer-Verlag, Berlin, Germany, 1989. 

[21] S. H. Strogatz, Nonlinear dynamics and chaos, Perseus Publishing, 
Massachussetts, 2000. 

[22] J. Buck and E. Buck, “Mechanism of rhythmic synchronous flashing of 
fireflies: fireflies of Southeast Asia may use anticipatory time-measuring 
in synchronizing their flashing,” Science, vol. 159, no. 281, pp. 1319-
1327, 1968. 

[23] D. Otte, “On theories of flash synchronization in fireflies,” The 
American Naturalist, vol. 116, no. 4, pp. 587-590, 1980. 

[24] A. Moiseff and J. Copeland, “Firefly synchrony: a behavioral strategy to 
minimize visual clutter,” Science, vol. 329, no. 5988, pp. 181, 2010. 

520



 

 
TABLE II 

CONVERGENCE RESULTS OF ),( nrf  (50 RUNS) FOR THE OVERSPEED PROTECTION SYSTEM USING FA AND FAC APPROACHES 
Optimization ),( nrf

method 
 

Minimum  
(Worst) 

Mean 
 

Maximum  
(Best) 

Standard  
Deviation 

FA 0.99960531 0.99993121 0.99995466 0.00005086 
FAC 0.99990212 0.99993907 0.99995467 0.00001447 

 
 

TABLE III 
BEST RESULT (50 RUNS) OF FA AND FAC APPROACHES FOR THE OVERSPEED PROTECTION SYSTEM  

Parameter FA FAC 
),( nrf  0.99995466 0.99995467 

n1 5 5 
n2 6 5 
n3 4 4 
n4 5 6 
r1 0.90124442 0.90165488 
r2 0.85037025 0.88821801 
r3 0.94848940 0.94807430 
r4 0.88792842 0.84996263 

MPI (%) 0.0225% - 
Slack (g1) 55 55 
Slack (g2) 0.00000084 0.00934729 
Slack (g3) 24.80188272 15.36346308 

                                                Note: Slack is the unused resources. 
                                               ( )[ ] [ ])other(1/)other(FAC(%) sss RRRMPI −−=  

 
 

TABLE IV 
COMPARISON OF RESULT FOR THE OVERSPEED PROTECTION SYSTEM USING FAC WITH RESULTS IN THE LITERATURE 

Parameter Dhingra [14] Yokota et al. [15] Chen [13] This paper (using FAC) 
),( nrf  0.99961 0.999468 0.999942 0.99995467 

n1 6 3 5 5 
n2 6 6 5 5 
n3 3 3 5 4 
n5 5 5 5 6 
r1 0.81604 0.965593 0.903800 0.90165488 
r2 0.80309 0.760592 0.874992 0.88821801 
r3 0.98364 0.972646 0.919898 0.94807430 
r4 0.80373 0.804660 0.890609 0.84996263 

MPI (%) 88.6333% 91.6673% 23.5689% - 
Slack (g1) 65 92 50 55 
Slack (g2) 0.064 -70.733576 0.002152 0.00934729 
Slack (g3) 4.348 127.583189 28.803701 15.36346308 

                                Note: Slack is the unused resources. 
                                ( )[ ] [ ])other(1/)other(FAC(%) sss RRRMPI −−=   
 
 

521



<<
  /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 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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
    /AbadiMT-CondensedLight
    /ACaslon-Italic
    /ACaslon-Regular
    /ACaslon-Semibold
    /ACaslon-SemiboldItalic
    /AdobeArabic-Bold
    /AdobeArabic-BoldItalic
    /AdobeArabic-Italic
    /AdobeArabic-Regular
    /AdobeHebrew-Bold
    /AdobeHebrew-BoldItalic
    /AdobeHebrew-Italic
    /AdobeHebrew-Regular
    /AdobeHeitiStd-Regular
    /AdobeMingStd-Light
    /AdobeMyungjoStd-Medium
    /AdobePiStd
    /AdobeSansMM
    /AdobeSerifMM
    /AdobeSongStd-Light
    /AdobeThai-Bold
    /AdobeThai-BoldItalic
    /AdobeThai-Italic
    /AdobeThai-Regular
    /AGaramond-Bold
    /AGaramond-BoldItalic
    /AGaramond-Italic
    /AGaramond-Regular
    /AGaramond-Semibold
    /AGaramond-SemiboldItalic
    /AgencyFB-Bold
    /AgencyFB-Reg
    /AGOldFace-Outline
    /AharoniBold
    /Algerian
    /Americana
    /Americana-ExtraBold
    /AndaleMono
    /AndaleMonoIPA
    /AngsanaNew
    /AngsanaNew-Bold
    /AngsanaNew-BoldItalic
    /AngsanaNew-Italic
    /AngsanaUPC
    /AngsanaUPC-Bold
    /AngsanaUPC-BoldItalic
    /AngsanaUPC-Italic
    /Anna
    /ArialAlternative
    /ArialAlternativeSymbol
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialMT-Black
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /ArrusBT-Bold
    /ArrusBT-BoldItalic
    /ArrusBT-Italic
    /ArrusBT-Roman
    /AvantGarde-Book
    /AvantGarde-BookOblique
    /AvantGarde-Demi
    /AvantGarde-DemiOblique
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /BakerSignet
    /BankGothicBT-Medium
    /Barmeno-Bold
    /Barmeno-ExtraBold
    /Barmeno-Medium
    /Barmeno-Regular
    /Baskerville
    /BaskervilleBE-Italic
    /BaskervilleBE-Medium
    /BaskervilleBE-MediumItalic
    /BaskervilleBE-Regular
    /Baskerville-Bold
    /Baskerville-BoldItalic
    /Baskerville-Italic
    /BaskOldFace
    /Batang
    /BatangChe
    /Bauhaus93
    /Bellevue
    /BellGothicStd-Black
    /BellGothicStd-Bold
    /BellGothicStd-Light
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BerlingAntiqua-Bold
    /BerlingAntiqua-BoldItalic
    /BerlingAntiqua-Italic
    /BerlingAntiqua-Roman
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BernhardModernBT-Italic
    /BernhardModernBT-Roman
    /BiffoMT
    /BinnerD
    /BinnerGothic
    /BlackadderITC-Regular
    /Blackoak
    /Bodoni
    /Bodoni-Bold
    /Bodoni-BoldItalic
    /Bodoni-Italic
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /Bodoni-Poster
    /Bodoni-PosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /Bookman-Demi
    /Bookman-DemiItalic
    /Bookman-Light
    /Bookman-LightItalic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolOne-Regular
    /BookshelfSymbolSeven
    /BookshelfSymbolThree-Regular
    /BookshelfSymbolTwo-Regular
    /Botanical
    /Boton-Italic
    /Boton-Medium
    /Boton-MediumItalic
    /Boton-Regular
    /Boulevard
    /BradleyHandITC
    /Braggadocio
    /BritannicBold
    /Broadway
    /BrowalliaNew
    /BrowalliaNew-Bold
    /BrowalliaNew-BoldItalic
    /BrowalliaNew-Italic
    /BrowalliaUPC
    /BrowalliaUPC-Bold
    /BrowalliaUPC-BoldItalic
    /BrowalliaUPC-Italic
    /BrushScript
    /BrushScriptMT
    /CaflischScript-Bold
    /CaflischScript-Regular
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /Carta
    /CaslonOpenfaceBT-Regular
    /Castellar
    /CastellarMT
    /Centaur
    /Centaur-Italic
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchL-Bold
    /CenturySchL-BoldItal
    /CenturySchL-Ital
    /CenturySchL-Roma
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CGTimes-Bold
    /CGTimes-BoldItalic
    /CGTimes-Italic
    /CGTimes-Regular
    /CharterBT-Bold
    /CharterBT-BoldItalic
    /CharterBT-Italic
    /CharterBT-Roman
    /CheltenhamITCbyBT-Bold
    /CheltenhamITCbyBT-BoldItalic
    /CheltenhamITCbyBT-Book
    /CheltenhamITCbyBT-BookItalic
    /Chiller-Regular
    /CMB10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /CMBX10
    /CMBX12
    /CMBX5
    /CMBX6
    /CMBX7
    /CMBX8
    /CMBX9
    /CMBXSL10
    /CMBXTI10
    /CMCSC10
    /CMCSC8
    /CMCSC9
    /CMDUNH10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /CMFF10
    /CMFI10
    /CMFIB8
    /CMINCH
    /CMITT10
    /CMMI10
    /CMMI12
    /CMMI5
    /CMMI6
    /CMMI7
    /CMMI8
    /CMMI9
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /CMR10
    /CMR12
    /CMR17
    /CMR5
    /CMR6
    /CMR7
    /CMR8
    /CMR9
    /CMSL10
    /CMSL12
    /CMSL8
    /CMSL9
    /CMSLTT10
    /CMSS10
    /CMSS12
    /CMSS17
    /CMSS8
    /CMSS9
    /CMSSBX10
    /CMSSDC10
    /CMSSI10
    /CMSSI12
    /CMSSI17
    /CMSSI8
    /CMSSI9
    /CMSSQ8
    /CMSSQI8
    /CMSY10
    /CMSY5
    /CMSY6
    /CMSY7
    /CMSY8
    /CMSY9
    /CMTCSC10
    /CMTEX10
    /CMTEX8
    /CMTEX9
    /CMTI10
    /CMTI12
    /CMTI7
    /CMTI8
    /CMTI9
    /CMTT10
    /CMTT12
    /CMTT8
    /CMTT9
    /CMU10
    /CMVTT10
    /ColonnaMT
    /Colossalis-Bold
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothic-Light
    /Copperplate-ThirtyThreeBC
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CordiaNew
    /CordiaNew-Bold
    /CordiaNew-BoldItalic
    /CordiaNew-Italic
    /CordiaUPC
    /CordiaUPC-Bold
    /CordiaUPC-BoldItalic
    /CordiaUPC-Italic
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Courier-Oblique
    /CourierStd
    /CourierStd-Bold
    /CourierStd-BoldOblique
    /CourierStd-Oblique
    /CourierX-Bold
    /CourierX-BoldOblique
    /CourierX-Oblique
    /CourierX-Regular
    /CreepyRegular
    /CurlzMT
    /David-Bold
    /David-Reg
    /DavidTransparent
    /Desdemona
    /DilleniaUPC
    /DilleniaUPCBold
    /DilleniaUPCBoldItalic
    /DilleniaUPCItalic
    /Dingbats
    /DomCasual
    /Dotum
    /DotumChe
    /EdwardianScriptITC
    /Elephant-Italic
    /Elephant-Regular
    /EngraversGothicBT-Regular
    /EngraversMT
    /EraserDust
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /ErieBlackPSMT
    /ErieLightPSMT
    /EriePSMT
    /EstrangeloEdessa
    /Euclid
    /Euclid-Bold
    /Euclid-BoldItalic
    /EuclidExtra
    /EuclidExtra-Bold
    /EuclidFraktur
    /EuclidFraktur-Bold
    /Euclid-Italic
    /EuclidMathOne
    /EuclidMathOne-Bold
    /EuclidMathTwo
    /EuclidMathTwo-Bold
    /EuclidSymbol
    /EuclidSymbol-Bold
    /EuclidSymbol-BoldItalic
    /EuclidSymbol-Italic
    /EucrosiaUPC
    /EucrosiaUPCBold
    /EucrosiaUPCBoldItalic
    /EucrosiaUPCItalic
    /EUEX10
    /EUEX7
    /EUEX8
    /EUEX9
    /EUFB10
    /EUFB5
    /EUFB7
    /EUFM10
    /EUFM5
    /EUFM7
    /EURB10
    /EURB5
    /EURB7
    /EURM10
    /EURM5
    /EURM7
    /EuroMono-Bold
    /EuroMono-BoldItalic
    /EuroMono-Italic
    /EuroMono-Regular
    /EuroSans-Bold
    /EuroSans-BoldItalic
    /EuroSans-Italic
    /EuroSans-Regular
    /EuroSerif-Bold
    /EuroSerif-BoldItalic
    /EuroSerif-Italic
    /EuroSerif-Regular
    /EuroSig
    /EUSB10
    /EUSB5
    /EUSB7
    /EUSM10
    /EUSM5
    /EUSM7
    /FelixTitlingMT
    /Fences
    /FencesPlain
    /FigaroMT
    /FixedMiriamTransparent
    /FootlightMTLight
    /Formata-Italic
    /Formata-Medium
    /Formata-MediumItalic
    /Formata-Regular
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothicITCbyBT-Book
    /FranklinGothicITCbyBT-BookItal
    /FranklinGothicITCbyBT-Demi
    /FranklinGothicITCbyBT-DemiItal
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FrankRuehl
    /FreesiaUPC
    /FreesiaUPCBold
    /FreesiaUPCBoldItalic
    /FreesiaUPCItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /Frutiger-Black
    /Frutiger-BlackCn
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldCn
    /Frutiger-BoldItalic
    /Frutiger-Cn
    /Frutiger-ExtraBlackCn
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightCn
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
    /Futura-Bold
    /Futura-BoldOblique
    /Futura-Book
    /Futura-BookOblique
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-Book
    /FuturaBT-BookItalic
    /FuturaBT-Medium
    /FuturaBT-MediumItalic
    /Futura-Light
    /Futura-LightOblique
    /GalliardITCbyBT-Bold
    /GalliardITCbyBT-BoldItalic
    /GalliardITCbyBT-Italic
    /GalliardITCbyBT-Roman
    /Garamond
    /Garamond-Bold
    /Garamond-BoldCondensed
    /Garamond-BoldCondensedItalic
    /Garamond-BoldItalic
    /Garamond-BookCondensed
    /Garamond-BookCondensedItalic
    /Garamond-Italic
    /Garamond-LightCondensed
    /Garamond-LightCondensedItalic
    /Gautami
    /GeometricSlab703BT-Light
    /GeometricSlab703BT-LightItalic
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /GeorgiaRef
    /Giddyup
    /Giddyup-Thangs
    /Gigi-Regular
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Condensed
    /GillSans-CondensedBold
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /Gothic-Thirteen
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /GoudyTextMT-LombardicCapitals
    /GSIDefaultSymbols
    /Gulim
    /GulimChe
    /Gungsuh
    /GungsuhChe
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /Helvetica
    /Helvetica-Black
    /Helvetica-BlackOblique
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Condensed
    /Helvetica-Condensed-Black
    /Helvetica-Condensed-BlackObl
    /Helvetica-Condensed-Bold
    /Helvetica-Condensed-BoldObl
    /Helvetica-Condensed-Light
    /Helvetica-Condensed-LightObl
    /Helvetica-Condensed-Oblique
    /Helvetica-Fraction
    /Helvetica-Narrow
    /Helvetica-Narrow-Bold
    /Helvetica-Narrow-BoldOblique
    /Helvetica-Narrow-Oblique
    /Helvetica-Oblique
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-BoldCondensed
    /Humanist521BT-Light
    /Humanist521BT-LightItalic
    /Humanist521BT-RomanCondensed
    /Imago-ExtraBold
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /IrisUPC
    /IrisUPCBold
    /IrisUPCBoldItalic
    /IrisUPCItalic
    /Ironwood
    /ItcEras-Medium
    /ItcKabel-Bold
    /ItcKabel-Book
    /ItcKabel-Demi
    /ItcKabel-Medium
    /ItcKabel-Ultra
    /JasmineUPC
    /JasmineUPC-Bold
    /JasmineUPC-BoldItalic
    /JasmineUPC-Italic
    /JoannaMT
    /JoannaMT-Italic
    /Jokerman-Regular
    /JuiceITC-Regular
    /Kartika
    /Kaufmann
    /KaufmannBT-Bold
    /KaufmannBT-Regular
    /KidTYPEPaint
    /KinoMT
    /KodchiangUPC
    /KodchiangUPC-Bold
    /KodchiangUPC-BoldItalic
    /KodchiangUPC-Italic
    /KorinnaITCbyBT-Regular
    /KozGoProVI-Medium
    /KozMinProVI-Regular
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /LetterGothic
    /LetterGothic-Bold
    /LetterGothic-BoldOblique
    /LetterGothic-BoldSlanted
    /LetterGothicMT
    /LetterGothicMT-Bold
    /LetterGothicMT-BoldOblique
    /LetterGothicMT-Oblique
    /LetterGothic-Slanted
    /LetterGothicStd
    /LetterGothicStd-Bold
    /LetterGothicStd-BoldSlanted
    /LetterGothicStd-Slanted
    /LevenimMT
    /LevenimMTBold
    /LilyUPC
    /LilyUPCBold
    /LilyUPCBoldItalic
    /LilyUPCItalic
    /Lithos-Black
    /Lithos-Regular
    /LotusWPBox-Roman
    /LotusWPIcon-Roman
    /LotusWPIntA-Roman
    /LotusWPIntB-Roman
    /LotusWPType-Roman
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Lydian
    /Magneto-Bold
    /MaiandraGD-Regular
    /Mangal-Regular
    /Map-Symbols
    /MathA
    /MathB
    /MathC
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MatisseITC-Regular
    /MaturaMTScriptCapitals
    /Mesquite
    /Mezz-Black
    /Mezz-Regular
    /MICR
    /MicrosoftSansSerif
    /MingLiU
    /Minion-BoldCondensed
    /Minion-BoldCondensedItalic
    /Minion-Condensed
    /Minion-CondensedItalic
    /Minion-Ornaments
    /MinionPro-Bold
    /MinionPro-BoldIt
    /MinionPro-It
    /MinionPro-Regular
    /MinionPro-Semibold
    /MinionPro-SemiboldIt
    /Miriam
    /MiriamFixed
    /MiriamTransparent
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MonotypeSorts
    /MSAM10
    /MSAM5
    /MSAM6
    /MSAM7
    /MSAM8
    /MSAM9
    /MSBM10
    /MSBM5
    /MSBM6
    /MSBM7
    /MSBM8
    /MSBM9
    /MS-Gothic
    /MSHei
    /MSLineDrawPSMT
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReference1
    /MSReference2
    /MSReferenceSansSerif
    /MSReferenceSansSerif-Bold
    /MSReferenceSansSerif-BoldItalic
    /MSReferenceSansSerif-Italic
    /MSReferenceSerif
    /MSReferenceSerif-Bold
    /MSReferenceSerif-BoldItalic
    /MSReferenceSerif-Italic
    /MSReferenceSpecialty
    /MSSong
    /MS-UIGothic
    /MT-Extra
    /MT-Symbol
    /MT-Symbol-Italic
    /MVBoli
    /Myriad-Bold
    /Myriad-BoldItalic
    /Myriad-Italic
    /MyriadPro-Black
    /MyriadPro-BlackIt
    /MyriadPro-Bold
    /MyriadPro-BoldIt
    /MyriadPro-It
    /MyriadPro-Light
    /MyriadPro-LightIt
    /MyriadPro-Regular
    /MyriadPro-Semibold
    /MyriadPro-SemiboldIt
    /Myriad-Roman
    /Narkisim
    /NewCenturySchlbk-Bold
    /NewCenturySchlbk-BoldItalic
    /NewCenturySchlbk-Italic
    /NewCenturySchlbk-Roman
    /NewMilleniumSchlbk-BoldItalicSH
    /NewsGothic
    /NewsGothic-Bold
    /NewsGothicBT-Bold
    /NewsGothicBT-BoldItalic
    /NewsGothicBT-Italic
    /NewsGothicBT-Roman
    /NewsGothic-Condensed
    /NewsGothic-Italic
    /NewsGothicMT
    /NewsGothicMT-Bold
    /NewsGothicMT-Italic
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /NimbusMonL-Bold
    /NimbusMonL-BoldObli
    /NimbusMonL-Regu
    /NimbusMonL-ReguObli
    /NimbusRomNo9L-Medi
    /NimbusRomNo9L-MediItal
    /NimbusRomNo9L-Regu
    /NimbusRomNo9L-ReguItal
    /NimbusSanL-Bold
    /NimbusSanL-BoldCond
    /NimbusSanL-BoldCondItal
    /NimbusSanL-BoldItal
    /NimbusSanL-Regu
    /NimbusSanL-ReguCond
    /NimbusSanL-ReguCondItal
    /NimbusSanL-ReguItal
    /Nimrod
    /Nimrod-Bold
    /Nimrod-BoldItalic
    /Nimrod-Italic
    /NSimSun
    /Nueva-BoldExtended
    /Nueva-BoldExtendedItalic
    /Nueva-Italic
    /Nueva-Roman
    /NuptialScript
    /OCRA
    /OCRA-Alternate
    /OCRAExtended
    /OCRB
    /OCRB-Alternate
    /OfficinaSans-Bold
    /OfficinaSans-BoldItalic
    /OfficinaSans-Book
    /OfficinaSans-BookItalic
    /OfficinaSerif-Bold
    /OfficinaSerif-BoldItalic
    /OfficinaSerif-Book
    /OfficinaSerif-BookItalic
    /OldEnglishTextMT
    /Onyx
    /OnyxBT-Regular
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /Palatino-Bold
    /Palatino-BoldItalic
    /Palatino-Italic
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Palatino-Roman
    /PapyrusPlain
    /Papyrus-Regular
    /Parchment-Regular
    /Parisian
    /ParkAvenue
    /Penumbra-SemiboldFlare
    /Penumbra-SemiboldSans
    /Penumbra-SemiboldSerif
    /PepitaMT
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /PhotinaCasualBlack
    /Playbill
    /PMingLiU
    /Poetica-SuppOrnaments
    /PoorRichard-Regular
    /PopplLaudatio-Italic
    /PopplLaudatio-Medium
    /PopplLaudatio-MediumItalic
    /PopplLaudatio-Regular
    /PrestigeElite
    /Pristina-Regular
    /PTBarnumBT-Regular
    /Raavi
    /RageItalic
    /Ravie
    /RefSpecialty
    /Ribbon131BT-Bold
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /Rockwell-Light
    /Rockwell-LightItalic
    /Rod
    /RodTransparent
    /RunicMT-Condensed
    /Sanvito-Light
    /Sanvito-Roman
    /ScriptC
    /ScriptMTBold
    /SegoeUI
    /SegoeUI-Bold
    /SegoeUI-BoldItalic
    /SegoeUI-Italic
    /Serpentine-BoldOblique
    /ShelleyVolanteBT-Regular
    /ShowcardGothic-Reg
    /Shruti
    /SimHei
    /SimSun
    /SnapITC-Regular
    /StandardSymL
    /Stencil
    /StoneSans
    /StoneSans-Bold
    /StoneSans-BoldItalic
    /StoneSans-Italic
    /StoneSans-Semibold
    /StoneSans-SemiboldItalic
    /Stop
    /Swiss721BT-BlackExtended
    /Sylfaen
    /Symbol
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /Tci1
    /Tci1Bold
    /Tci1BoldItalic
    /Tci1Italic
    /Tci2
    /Tci2Bold
    /Tci2BoldItalic
    /Tci2Italic
    /Tci3
    /Tci3Bold
    /Tci3BoldItalic
    /Tci3Italic
    /Tci4
    /Tci4Bold
    /Tci4BoldItalic
    /Tci4Italic
    /TechnicalItalic
    /TechnicalPlain
    /Tekton
    /Tekton-Bold
    /TektonMM
    /Tempo-HeavyCondensed
    /Tempo-HeavyCondensedItalic
    /TempusSansITC
    /Times-Bold
    /Times-BoldItalic
    /Times-BoldItalicOsF
    /Times-BoldSC
    /Times-ExtraBold
    /Times-Italic
    /Times-ItalicOsF
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
    /Times-RomanSC
    /Trajan-Bold
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-CondensedMedium
    /TwCenMT-Italic
    /TwCenMT-Regular
    /Univers-Bold
    /Univers-BoldItalic
    /UniversCondensed-Bold
    /UniversCondensed-BoldItalic
    /UniversCondensed-Medium
    /UniversCondensed-MediumItalic
    /Univers-Medium
    /Univers-MediumItalic
    /URWBookmanL-DemiBold
    /URWBookmanL-DemiBoldItal
    /URWBookmanL-Ligh
    /URWBookmanL-LighItal
    /URWChanceryL-MediItal
    /URWGothicL-Book
    /URWGothicL-BookObli
    /URWGothicL-Demi
    /URWGothicL-DemiObli
    /URWPalladioL-Bold
    /URWPalladioL-BoldItal
    /URWPalladioL-Ital
    /URWPalladioL-Roma
    /USPSBarCode
    /VAGRounded-Black
    /VAGRounded-Bold
    /VAGRounded-Light
    /VAGRounded-Thin
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VerdanaRef
    /VinerHandITC
    /Viva-BoldExtraExtended
    /Vivaldii
    /Viva-LightCondensed
    /Viva-Regular
    /VladimirScript
    /Vrinda
    /Webdings
    /Westminster
    /Willow
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WNCYB10
    /WNCYI10
    /WNCYR10
    /WNCYSC10
    /WNCYSS10
    /WoodtypeOrnaments-One
    /WoodtypeOrnaments-Two
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /XYATIP10
    /XYBSQL10
    /XYBTIP10
    /XYCIRC10
    /XYCMAT10
    /XYCMBT10
    /XYDASH10
    /XYEUAT10
    /XYEUBT10
    /ZapfChancery-MediumItalic
    /ZapfDingbats
    /ZapfHumanist601BT-Bold
    /ZapfHumanist601BT-BoldItalic
    /ZapfHumanist601BT-Demi
    /ZapfHumanist601BT-DemiItalic
    /ZapfHumanist601BT-Italic
    /ZapfHumanist601BT-Roman
    /ZWAdobeF
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 200
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 2.00333
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 200
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00333
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 400
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00167
  /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 <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. 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 on-screen display, e-mail, and the Internet.  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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


