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Abstract—This paper makes a comprehensive review of 
existing approaches and presents an optimization model for 
the airport gate assignment problem (AGAP) considering 
operational safety constraints. The main objective is to 
minimize the dispersion of gate idle time periods (robust 
assignment) while dealing with the problem of aircraft size 
mismatching with its gate type and avoiding the potential 
hazard caused by gate apron operational conflict. Genetic 
algorithm is adopted to solve the problem. An illustrative 
example is given to show the validity of the model and 
algorithm. 
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I.  INTRODUCTION 
Due to the tremendous growth of air traffic volume for 

the last decades, the yearly throughput of most hub 
airports in Europe has approximately increased more than 
twice as much as that of  the previous stage in early 1990s 
[9]. As an overall trend in the world, the airport operators 
nowadays have to keep on facing the serious bottleneck 
situation based on the limitation of existing airport 
configuration and capacity, which will strongly affect the 
development of airport operation efficiency. However, in 
short term, it is impractical to increase the number of gates 
by redesigning the layout of current terminal buildings or 
simply enlarge the involving apron areas, not only because 
the gate is one of the most precious and expensive 
facilities in airport, but also the plan to expand existing 
airport is a very time-consuming procedure. Hence, with 
economic consideration, airport operators or terminal 
managers have to use the limited gates available at airport 
in a more appropriate way for daily operations. 

Airport gate assignment is a key activity and static pre-
planned strategy of airport operations in air traffic 
management (ATM). It involves the task of assigning a 
given set of flights from different airlines with normally 
specified arrival and departure times and other important 
information including the sizes and types of the serving 
aircrafts, the numbers of passengers, etc., to the fixed 
number of gates available at airport while satisfying some 
operational requirements and specific constraints [1], 
which is usually on the basis of one day, a week or even a 
month ahead of the scheduled flight slots and predictable 
weather report to ensure the success of flight services for 
each airline. Therefore, as a typical hub airport usually 
handles hundreds of domestic and international flights in 
each day [2], unreasonable assignments may result in 
flight delays, poor feedback of customer satisfaction, 

disproportion of gates utilization, surface congestion and 
safety issues with potential hazards caused by aircraft 
push-back or taxi conflicts near adjacent gate areas, and 
even extra cost of fuel for both arriving and departing 
aircrafts that may increase the exhaust emission as well, 
especially when the airport capacity is nearly saturated by 
its present configuration.  

Apparently, as a combinatorial optimization topic, gate 
assignment problem is easy to understand but difficult to 
solve, because it cannot be accomplished independently 
without considering or dealing with a wide range of 
different resources running on the airport surface [2], 
including aircrafts, gates, gate facilities, and various types 
of service vehicles (cargo, food, fuel, de-icing vehicles 
and towing tug, etc.) of ground crews. Thus, any decision 
making for the usage of these interdependent resources 
will bring different degrees of influence on each section of 
the overall operation. Moreover, although the gate 
assignment problem is a static and predetermined 
operation, it has to handle some temporary changes (flight 
delays and emergency flights) and unexpected events 
(mechanical fault of aircrafts, manually operated errors 
and severe weather conditions) under the dynamic and 
uncertain environment of airport in the last-minute phase. 
For instance, a significant delayed arrival of one specific 
flight may generate a series of problems and lead to a 
‘domino effect’ or traffic standstill throughout the whole 
corresponding sections of airport operations [3] and [7]. In 
this case, from the view of practical aspect, an optimal or 
more efficient gate assignment should be flexible for 
compensating the minor delays or temporary changes 
subject to the uncertainty. As mentioned above, it is clear 
that AGAP is more complicated than many traditional 
scheduling problems to some extent because it needs high 
level of evaluation on decision making in order to achieve 
multiple objectives and simultaneously improve the 
smooth operation performance by considering various 
factors.  

The paper is organized as follows: First of all, a 
literature review is presented in the next section. In 
Section 3, a formal description of the problem and a 
corresponding formulation will be provided. The basic 
idea of the genetic algorithm used to solve the problem is 
introduced in Section 4. In Section 5, the significance and 
influence on whether considering the safety issues of 
AGAP or not is discussed and demonstrated using an 
illustrative example. Finally, a conclusion is given in 
Section 6. 
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In Fig. 1, there is an overlapping ground movement 
time between two aircrafts that are assigned to adjacent 
gates 3 and 4. In this case, a high potential of conflict will 
happen by the simultaneously operation for both the 
arriving and departing aircrafts. This condition is 
obviously not allowed in our optimization model. 

Similarly, the other two types of conflicts will also 
bring the hazards of collision to disturb the smooth 
operation and original gate assignment plan. An incident 
is considered an accident when there is a loss of life or 
severe damage. Normally, there were no casualties of 
passengers reported in the conflicts between the push back 
and taxi in aircrafts, because the speed restrictions will 
limit the operation of aircraft taxiing or being towed on 
airport surface. However, this kind of low speed collision 
will bring tremendous cost of aircraft damage, and of 
course it might be blamed on the carelessness and 
incorrect operation of assistant operators from ground 
crew. After all, the major reason will be exposed by the 
effects of improper gate assignment section. If no two 
aircrafts are assigned to the very closed, two adjoining 
gates for taxiing concurrently, then the possibility of 
potential hazards in push-back conflicts will be reduced 
markedly.  

A. Notations and Constraints 
From most of the former studies [2]-[3], the classic 

constraints can be recognized as either hard or soft 
(particular airport layout, airline specified gate area, 
priority of gate occupation for emergency flight, etc.). 
Normally, there are two hard constraints, but in this paper, 
we also consider the safety constraints as a hard one. 

• Every flight must be assigned to one and only one 
feasible gate. 

• No two flights with overlapping gate occupation 
times are assigned to the same gate 
simultaneously (gate conflict avoidance). 

• No two flights with overlapping taxi-in or push 
back times are assigned to the adjacent gates 
(aircraft conflict avoidance). 

The notations we use for formulating the AGAP are 
shown as follows: 

N: the set of flights arriving at and/or departing from 
airport per day; 

M: the set of gates available at airport; A୨: arriving time of flight j; ܦ௝: departing time of flight j; α: minimum conflict avoidance time; β : buffer time between two consecutive flights 
assigned to the same gate; ௜ܵ௞: the idle time of gate k before flight i; ݑ௜: parameter indicating the type of flight i; ݑ௜ ൌ 1 if it denotes the large flight, else ݑ௜ ൌ  ;௞: parameter indicating the type of gate kݒ .0

௞ݒ ൌ 1 if it denotes the large gate, else ݒ௞ ൌ ௜௞ݓ .0 : 0-1 indicator variable for mismatch between 
flight type and gate type; ݓ௜௞ ൌ 0 if the small or middle type of flight i is 
assigned to small type of gate k, or the large type of flight 
i is assigned to large type of gate i ( i.e. ݑ௜ ൌ ௜௞ݓ ;(௞ݒ ൌ 1 if the small or middle type of flight i is 
assigned to large type of gate k ( i.e. ݑ௜ ൏  ;(௞ݒ

The mismatch of ݑ௜ ൐ ௞ݒ  is strictly forbidden here. 
Because we stipulate that large type of flight cannot be 
assigned to small type of gate.  ݔ௜௞: 0-1 decision variable; ݔ௜௞ ൌ 1 if flight i is assigned to gate k, else ݔ௜௞ ൌ ௜௝௞ݖ ;௜௝௞: 0-1 indicator variableݖ .0 ൌ 1 if both flight i and flight j are assigned to 
gate k, and flight i is followed by flight j, else ݖ௜௝௞ ൌ  ;଴௝௞: flight j is the first flight assigned to gate kݖ .0

T: the fixed close time of all gates after daily 
utilization; ܨ௞: the departure time of the last flight of each gate. 

B. Objective Function and Model Formulation 
The main objective is minimizing the dispersion of 

idle time periods on the basis of solving mismatching 
problem between flight size and gate type and considering 
safety issues as the hard constraint as well. The original 
objective function can be denoted as  

෍ ෍ሺ ௜ܵ௞ െ ܵҧሻଶ|ே|
௜ୀଵ

|ெ|
௞ୀଵ  

Since the total available time of gates and the ground 
time of flights are known as a constant, whereas the 
specific slack time for each gate is independent of the way 
that flights are assigned, but the total idle time for all 
available gates at airport in one day is fixed as well. In this 
case, the function ∑ ∑ ௜ܵ௞ଶ|ே|௜ୀଵ|ெ|௞ୀଵ  can be used as a surrogate. 

In general, there should be an immediately preceding 
idle time before each aircraft arrives. While for each gate, 
the final idle time of a day should be considered as well, 
which usually refers to the duration between the last 
aircraft leaves or being towed away for maintenance and 
the close of gate. In a word, the overall number of idle 
times can be concluded as |N| ൅ |M|.  

Therefore, the objective function of the variance of 
idle times can be formulated as follows: 

݉݅݊ ܨ ൌ ෍ ෍ ௜ܵ௞ଶ|ே|
௜ୀଵ

|ெ|
௞ୀଵ ൅ ෍ሺܶ െ |௞ሻଶ|ெܨ

௞ୀଵ  

The related constraints are illustrated as follows:   ∑ ெא௜௞௞ݔ ൌ 1, ݅׊ א ܰ                    (1) 

௜௞ݔ                                ൅ ௝௞ݔ ൑ 1,                            (2) 



݂݅ ൫ܦ௝ െ ௜ܦ௜൯൫ܣ െ ௝൯ܣ ൐ ,݅׊   ,0 ݆ א ݇׊   ,ܰ א  ܯ

                      ∑ ∑ ெאሼ଴ሽ௞׫ேא௜௝௞௜ݖ ൌ 1, ݆׊ א ௜௞ݔ (3)         ܰ ൅ ௝௞ݔ െ ௜௝௞ݖ2 ൒ 0, ,݅׊ ݆ א ݇׊   ,ܰ א ௝௞ݔ (4)    ܯ െ ଴௝௞ݖ ൒ 0, ݆׊ א ݇׊   ,ܰ א  (5)                   ܯ

௝ܣ         െ ௜ܦ ൒ ,௜௝௞ݖߚ ,݅׊ ݆ א ݇׊   ,ܰ א  (6)             ܯ

       ሺݒ௞ െ ௜௞ݔ௜ሻݑ ൑ ,௜௞ݓ ݅׊ א ܰ, ݇׊ א ∑ (7)              ܯ ∑ ேאெ௜א௜௞௞ݓ ൑  ଴                                       (8)ݓ 

௜ܵ௞≤ܣ௝ െ ,௜௝௞ݖ௜ܦ ,݅׊ ݆ א ܰ, ݇׊ א  (9)                       ܯ

௜ܵ௞≥ܣ௝ݖ௜௝௞ െ ,௜௝௞ݖ௜ܦ ,݅׊ ݆ א ܰ, ݇׊ א ∑≤௞ܨ (10)                 ܯ ேא௜௜ܦ ݇׊   ,௜௞ݔ א  (11)                                        ܯ

۔ۖەۖ  
௜ܦ|ۓ െ |௝ܦ ൒ ௜ܦ|௝,௞ାଵݔ௜௞ݔߙ െ |௝ܣ ൒ ௝ܦ|௝,௞ାଵݔ௜௞ݔߙ െ |௜ܣ ൒ ௜ܣ|௝,௞ାଵݔ௜௞ݔߙ െ |௝ܣ ൒ ௝,௞ାଵݔ௜௞ݔߙ

,݅׊ , ݆ א ܰ, ,݇׊ ݇ ൅ 1 א  (12)  ܯ

,௜௞ݔ ,଴௝௞ݖ ,௜௝௞ݖ ௜௞ݓ א ሼ0,1ሽ, ,݅׊ ݆ א ܰ, ݇׊ א  (13)     ܯ

௜ܵ௞, ௞ܨ ൒ 0, , ݅׊ א ܰ, ݇׊ א  (14)                            ܯ

Constraints (1) indicate that every flight must be 
assigned to only one gate. Constraints (2) ensure that one 
gate can serve at most one aircraft at a time. Constraints (3) 
and (4) give an exact description of variable ݖ௜௝௞. 
Constraints (5) define ݖ଴௝௞  variables for the special case 
where a flight is the first one allocated to a gate.  
Constraints (6) stipulate that there must a buffer time 
between the departure of a flight and the arrival of the 
next flight assigned to the same gate. Constraints (7) 
define the mismatch between flight type and its gate type. 
The total mismatch can be minimized as an objective.  In 
this paper we limit the number of mismatches in constraint 
(8).  Constraints (9) and (10) calculate the idle time of 
each gate before each flight. Constraints (11) obtain the 
departure time of the last flight of each gate, which is used 
to calculate the last idle time of each gate in the objective 
function.  Constraints (12) guarantee the minimum time 
between the arriving and departure of two flights assigned 
to the adjacent gates to avoid conflict. Constraints (13) 
and (14) are binary and non-negativity constraints for the 
variables. 

IV. SOLUTION METHOD 
As seen from literature review, both exact and 

heuristic methods have been proposed to find the optimal 
or near-optimal solution for improving the operation 
performance. In general, exact algorithms are particularly 
applicable for solving the small scale problems. For 
example, using branch and bound algorithm [4]. However, 
as a matter of fact, in most of the major city airports, there 
are usually over 50 gates available for scheduling daily 
[2], In this case, traditional exact methods are unable to 
solve the realistic problems effectively due to the large 
problem sizes. Therefore, most of the previous research 
solves the AGAP using meta-heuristic methods (genetic 
algorithm, tabu search, simulated annealing, swarm 
intelligence and their hybrid approaches). As an attempt, 

we use genetic algorithm to solve the problem and check 
the effect of adding safety constraints to the original gate 
assignment problem. Generally, GA has better 
performance on global searching and we expect it to be 
effective for this problem. 

A. Chromosome Coding and Initialization 
Using an integer string to present the chromosome is a 

direct way to express the flight-to-gate relations. The 
length of the string is |N| and each bit corresponds to a 
flight, while the specific number in that gene bit refers to 
the gate number this flight assigned to. For example, the 
string 5164532 represents a solution of assigning 
seven flights to six gates successively, where flight 1 
and flight 5 are both assigned to gate 5. 

The genetic algorithm maintains a population of 
chromosomes or individuals for each generation. Each 
chromosome represents a solution to the problem at hand. 
The first step of GA is creating an initial set of solutions.  
The solutions in the initial population are generated 
randomly to ensure diversity.  Solutions generated this 
way may be infeasible because AGAP is highly 
constrained.  In the process of generating the initial 
population, infeasible solutions are discarded.  

B. Genetic Operations 
a) Selection: Selection provides the driving force in 

a genetic algorithm. The game method is adopted as the 
selection operator, such that chromosomes with better 
fitness (objective) will have higher chance to be selected.  
Using this method two chromosomes are selected each 
time to produce offspring through crossover and mutation 
for the next generation. Repeating the progress ܲ times, 
we will obtain a new population with ܲ chromosomes. By 
preventing the good chromosomes to be destroyed at 
crossover and mutation, some best chromosomes as the 
substitute of those worst chromosomes of offspring 
population. Of course, the number of best chromosomes is 
comparatively small to prevent them to dominate the 
selection process. 

b) Crossover: Crossover and mutation are common 
GA operators. Crossover Operates on two chromosomes 
at a time and generating offspring by combining both 
chromosomes’ features. One-cut point method crossover 
is adopted in the paper. A random point ݅ is first generated 
where ݅ ൏ ܰ. Then the parts to the right of bit i of the two 
parents are exchanged to generate offspring. Those two 
offspring chromosomes may be infeasible, so a checking 
and modifying process is promoted as follows. For the 
child chromosome ݂, whose cut point is ݅. Because those 
genes before it are feasible, then checking begins from ݅ ൅ 1 . For the gene ݅ ൅ 1  (flight  ݅ ൅ 1 ): first get the 
present condition of gates; and then check if the gate 
assignment of the current flight is feasible or not; if 
feasible then turn to next gene; if not, reassign a gate for it 
and update the condition of gates; then turn to next gene.  

c) Mutation: The general mutation will not be used 
in the AGAP. A random exchange method is adopted to 
implement the operator. Two genes are randomly chosen 
from the chromosome and their values are exchanged to 



obtain a muted chromosome.  In case it is infeasible, the 
checking and modifying method is applied as described 
above. 

V. TESTING RESULTS 
Table 1 shows the test example data containing 40 

flights are assigned to 10 gates (6 large gates and 4 small 
gates) and an extra un-gated apron stand in one day 
operation between AM 8:00 and PM 8:00. However, as 
an initial stage, the case of over-constrained problem is 
not considered in this paper, which means we assume that 
the gate resources are enough for the assignment. At 
present, our model is basically focusing on the airport-
oriented part while in the practical application of ATM, 
sometimes the remote apron stand is also well in use. 
However in many other literatures, e.g., [6] and [10], un-
gated area is regarded as just one point for minimizing 
utilization rather than considering it with its own 
configuration. In this way, the point of un-gated apron 
stand should be taken into account more seriously and 
comprehensively. 

TABLE I.  FLIGHT DATA INFORMATION 

Flight 
number 

Arriving time 
(min) 

Departure time 
(min) 

Type of 
flight 

1     0    55  M 
2     8   72  L 
3   24    96  L 
4   35  110  M 
5   48 108 M 
6   66  135  M 
7   87 152  L 
8   104 164 S 
9   115  182  L 

10   137  191 M 
11   144  210  M 
12   156  227 M 
13  160  220 L 
14  168  225  M 
15  168  253  L 
16  183  302  L 
17  192  278  M 
18  224  289  L 
19  230  295  M 
20  252 309  S 
21  268 348  M 
22  276  385 L 
23  293  359  M 
24 320  387 M 
25 332  395  L 
26 347  402  M 
27 360  429  S 
28 369  435  L 
29 384  447  M 
30 411  480 M 
31 425  489 M 
32 436  500 S 
33 461  543  M 
34 489  540 M 
35 495 599  L 
36 535  620  M 

37 528  599  M 
38 550  645  M 
39 560  677 L 
40 620  700  L 

 

The buffer times are chosen as α ൌ 5  and β ൌ 15 
minuets respectively. The parameters of GA are set as 
follows:  

Population size: 20 

Crossover probability: 0.9 

Mutation probability: 0.05 

Maximum generation: 200 

The results of flight-to-gate assignment with and 
without considering the safety constraints are presented in 
Fig. 2 and Fig. 3, respectively. According to the test data, 
flights 35 and 37 have extremely overlapping ground 
movement time.  In Fig. 2, these two flights are assigned 
to the adjacent gate 2 and 3 without considering safety 
constraint: the deviation of the same departure time is 
obviously smaller than the minimum conflict avoidance 
time α. The results also show another potential hazard of 
push-back and taxi- in conflict between flights 31 and 34 
with extremely overlapping ground movement time at 
489. Similarly, this kind of conflict sometimes happens 
on the assignments of flight 6 and 10, flight 18 and 23, 
flight 10 and 17, and flight 23 and 27 as well, based on 
their specific overlapping arriving or departing times 
shown in the table above. 

 
Figure 2.  Gantt chart of gate assignment without safety constraints 

The result in Fig. 3 has avoided flight conflict by the 
strict forbidden constraints: no two flights with 
overlapping ground movement times can be assigned to 
the adjacent gates.  We can notice that because of this 
constraint, the gate assignment of many other flights is 
also different. 

 Due to the scale of test data set, it is worth noting that 
accompanying with the objective function in Fig. 4, the 
line curve of population mean value has declined quickly. 
Moreover, the solution shows that it will be convergent 
after approximate 10 iterations. 



 
Figure 3.  Gantt chart of gate assignment with safety constraints 

 

Figure 4.  Output the optimal solution 

VI. CONCLIUSION 
In this paper, we have studied airport gate assignment 

problem and formulated a model by embedding the safety 
constraints. The objective function of robust assignment 
was considered to minimize the dispersion of idle time 
periods. Genetic algorithm has been used to solve this gate 
assignment problem. Moreover, the illustrative example is 
used to show the running of algorithm and the effect of the 
safety constraints. It is worth noting that the solution space 
can be decreased due to the existence of safety constraints. 
In this case, the next major phase of work will turn to 
solve the problem with operational safety constraints 
under the over-constrained scenario. Moreover, future 
work will also focus on multi-objective optimization 
combining different two or three objectives together based 
on the decision making preference. Another major work is 
the dynamic approach with operational safety constraints, 
i.e., real-time reassignment to deal with the flight delays 
or temporary changes. 

REFERENCES 
 

[1] M. Şeker and N. Noyan, “Stochastic optimization models 
for the airport gate assignment problem,” Transp. Res. Part 
E Logist. Transp. Rev., vol. 48, no. 2, pp. 438–459, Mar. 
2012. 

[2] C.-H. Cheng, S. C. Ho, and C.-L. Kwan, “The use of meta-
heuristics for airport gate assignment,” Expert Syst. Appl., 
vol. 39, no. 16, pp. 12430–12437, Nov. 2012. 

[3] U. Dorndorf, A. Drexl, Y. Nikulin, and E. Pesch, “Flight 
gate scheduling: State-of-the-art and recent developments,” 
Omega, vol. 35, no. 3, pp. 326–334, Jun. 2007. 

[4] O., Babic, D., Teodorvic, and V., Tosic, “Aircraft stand 
assignment to minimize walking,” Journal of 
Transportation Engineering, vol.110, no.1, pp. 55–66, 1984. 

[5] J. P., Braaksma, “Reducing walking distance at existing 
airports,”Airport Forum, vol. 7,pp. 135–142, 1977. 

[6] H. Ding, a. Lim, B. Rodrigues, and Y. Zhu, “The over-
constrained airport gate assignment problem,” Comput. 
Oper. Res., vol. 32, no. 7, pp. 1867–1880, Jul. 2005.. 

[7] U. Dorndorf, F. Jaehn, and E. Pesch, “Modelling Robust 
Flight-Gate Scheduling as a Clique Partitioning Problem,” 
Transp. Sci., vol. 42, no. 3, pp. 292–301, Aug. 2008. 

[8] H. M. Genç, O. K. Erol, İ. Eksin, M. F. Berber, and B. O. 
Güleryüz, “A stochastic neighborhood search approach for 
airport gate assignment problem,” Expert Syst. Appl., vol. 
39, no. 1, pp. 316–327, Jan. 2012. 

[9] EUROCONTROL, “Performance Review Report,” 
Performance Review Commission, An assessment of Air 
Traffic Management in Europe during the calendar year 
2013, Mar.2014. 

[10] J. Xu and G. Bailey, “The Airport Gate Assignment 
Problem�: Mathematical Model and a Tabu Search 
Algorithm 1 Introduction 2 Mathematical Formulation,” 
vol. 00, no. c, pp. 1–10, 2001. 

[11] J. A. D. Atkin and E. K. Burke, “A more realistic approach 
for airport ground movement optimisation with stand 
holding,” MISTA, Phoenix, Arizona, 2011. 

[12] C. Y. Liu, and N.J. Zhai, “On the multi-objective 
optimization of airport gate assignment with push-out 
conflict avoidance”, Proceedings of 29th Chinese Control 
Conference, pp.1802-1806, 2010. 

[13] Y. Cheng, “Solving push-out conflicts in apron taxiways of 
airports by a network-based simulation,” Comput. Ind. 
Eng., vol. 34, no. 2, pp. 351–369, Apr. 1998. 

[14] S. H. Kim, E. Feron, and J. Clarke, “Assigning Gates by 
Resolving Physical Conflicts,” AIAA Guidance, 
Navigation and Control Conference, Chicago, Illinois, 10-
13 August, 2009. 

[15] U. M. Neuman and J. A. D. Atkin, “Airport Gate 
Assignment Considering Ground Movement,” ICCL 2013, 
LNCS 8197 pp. 184–198, 2013. 

[16] A. Bolat, “Assigning arriving flights at an airport to the 
available gates,” Journal of the Operational Research 
Society, vol. 50, no. 1, pp. 23–34,1999. 

[17] A. Bolat, “Procedures for providing robust gate 
assignments for arriving aircrafts,” Eur. J. Oper. Res., vol. 
120, no. 1, pp. 63–80, Jan. 2000. 

[18] A. Bolat, “Models and a genetic algorithm for static 
aircraft-gate assignment problem,” vol. 52, no. 10, pp. 
1107–1120, 2001. 

[19] R. Mangoubi and D. Mathaisel, “Optimizing gate 
assignments at airport terminals,” Transp. Sci., vol. 19, no. 
2, pp.173-188,November 2013, 1985. 

[20] S. Yan, C.-Y. Shieh, and M. Chen, “A simulation 
framework for evaluating airport gate assignments,” 
Transp. Res. Part A Policy Pract., vol. 36, no. 10, pp. 885–
898, Dec. 2002. 

[21] T. Obata. The quadratic assignment problem: Evaluation of 
exact and heuristic algorithms. Tech. Report TRS-7901, 
Rensselaer Polytechnic Institute, Troy, New York, 1979. 



<<
  /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 /Error
  /CompatibilityLevel 1.7
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /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 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
    /blex
    /blsy
    /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
    /CMB10
    /Cmbsy10
    /CMBSY10
    /CMBSY5
    /CMBSY6
    /CMBSY7
    /CMBSY8
    /CMBSY9
    /Cmbx10
    /CMBX10
    /Cmbx12
    /CMBX12
    /Cmbx5
    /CMBX5
    /Cmbx6
    /CMBX6
    /Cmbx7
    /CMBX7
    /Cmbx8
    /CMBX8
    /Cmbx9
    /CMBX9
    /Cmbxsl10
    /CMBXSL10
    /Cmbxti10
    /CMBXTI10
    /Cmcsc10
    /CMCSC10
    /Cmcsc8
    /CMCSC8
    /Cmcsc9
    /CMCSC9
    /Cmdunh10
    /CMDUNH10
    /Cmex10
    /CMEX10
    /CMEX7
    /CMEX8
    /CMEX9
    /Cmff10
    /CMFF10
    /Cmfi10
    /CMFI10
    /Cmfib8
    /CMFIB8
    /Cminch
    /CMINCH
    /Cmitt10
    /CMITT10
    /Cmmi10
    /CMMI10
    /Cmmi12
    /CMMI12
    /Cmmi5
    /CMMI5
    /Cmmi6
    /CMMI6
    /Cmmi7
    /CMMI7
    /Cmmi8
    /CMMI8
    /Cmmi9
    /CMMI9
    /Cmmib10
    /CMMIB10
    /CMMIB5
    /CMMIB6
    /CMMIB7
    /CMMIB8
    /CMMIB9
    /Cmr10
    /CMR10
    /Cmr12
    /CMR12
    /Cmr17
    /CMR17
    /Cmr5
    /CMR5
    /Cmr6
    /CMR6
    /Cmr7
    /CMR7
    /Cmr8
    /CMR8
    /Cmr9
    /CMR9
    /Cmsl10
    /CMSL10
    /Cmsl12
    /CMSL12
    /Cmsl8
    /CMSL8
    /Cmsl9
    /CMSL9
    /Cmsltt10
    /CMSLTT10
    /Cmss10
    /CMSS10
    /Cmss12
    /CMSS12
    /Cmss17
    /CMSS17
    /Cmss8
    /CMSS8
    /Cmss9
    /CMSS9
    /Cmssbx10
    /CMSSBX10
    /Cmssdc10
    /CMSSDC10
    /Cmssi10
    /CMSSI10
    /Cmssi12
    /CMSSI12
    /Cmssi17
    /CMSSI17
    /Cmssi8
    /CMSSI8
    /Cmssi9
    /CMSSI9
    /Cmssq8
    /CMSSQ8
    /Cmssqi8
    /CMSSQI8
    /Cmsy10
    /CMSY10
    /Cmsy5
    /CMSY5
    /Cmsy6
    /CMSY6
    /Cmsy7
    /CMSY7
    /Cmsy8
    /CMSY8
    /Cmsy9
    /CMSY9
    /Cmtcsc10
    /CMTCSC10
    /Cmtex10
    /CMTEX10
    /Cmtex8
    /CMTEX8
    /Cmtex9
    /CMTEX9
    /Cmti10
    /CMTI10
    /Cmti12
    /CMTI12
    /Cmti7
    /CMTI7
    /Cmti8
    /CMTI8
    /Cmti9
    /CMTI9
    /Cmtt10
    /CMTT10
    /Cmtt12
    /CMTT12
    /Cmtt8
    /CMTT8
    /Cmtt9
    /CMTT9
    /Cmu10
    /CMU10
    /Cmvtt10
    /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
    /Dcb10
    /Dcbx10
    /Dcbxsl10
    /Dcbxti10
    /Dccsc10
    /Dcitt10
    /Dcr10
    /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
    /NimbusRomDGR-Bold
    /NimbusRomDGR-BoldItal
    /NimbusRomDGR-Regu
    /NimbusRomDGR-ReguItal
    /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
    /SimSun-PUA
    /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


