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A novel Bayesian framework for the in-flight SRM Failure Decision and Prognostic (FD&P) is introduced and discussed. It is based on a combination of low-dimensional performance models and a dynamical inference of the parameters of nonlinear flow of combustion products. To verify the method we introduce a high-fidelity model of the overpressure fault based on a system of stochastic partial differential equations (SPDEs). To analyze the deviations of the system parameters from the stable burn-back conditions of the SRM we derived a low-dimensional performance model (LPDM) of the SRM obtained by integrating the SPDEs over the length of the combustion camera. We consider a few fault scenarios, including nozzle failure with neutral and progressive thrust curve, and nozzle blocking with time varying fault parameters to model “misses” or “false alarms”.  Prognostic is accomplished by building the distribution of the predicted values of the fault parameters as a function of the measurement time. We discuss how the novel Bayesian framework can be extended to encompass the case breach fault of the SRM.
Nomenclature

(
=
gas density

T
=
gas temperature

p
=
gas pressure

u
=
gas velocity

uS
=
is the axial component of gas velocity at the surface of the propellant

c
=
sound velocity

cV
=
specific heat for the constant volume

cP
=
specific heat for the constant pressure

(
=
ration of specific heats

l
=
cross-section perimeter

R*
= 
effective radius of the propellant cross-section perimeter

Rc
= 
radius of the case

R0
= 
initial internal radius of the grain

Rt
= 
radius of the nozzle thorat

L
=
length of the propellant grain

F
=
the total area of the burning surface
rb
=
regression rate of solid propellant

(p
=
solid propellant density
et
=
the total energy of the gas flow

ht
=
the total enthalpy of the gas flow

H
=
enthalpy of the combustion products

S
=
cross-section area

I. Introduction

S

AFE exploration of the space require development of the new algorithms with the overarching goal of extracting an information from available data with precise timing and a highest reliability of the for a possible Failure Decision and Prognostic with no “misses” and no “false alarms”. The existing algorithms rely heavily on the linearization of the equations of motion and setting conservative margins for the nominal values of the control parameters. Several facts render the SRMs unique for the purposes of FD&P, including e.g. limited number of sensors available on-board, limited thrust vector control authority; and short time window between the detectable onset of a catastrophic failure and a crew abort (typically a few seconds). As a result the prognostic reliability of such algorithms is limited. At the same time the cost of the “misses” or “false alarms” for the manned space missions is too high and it is very desirable to wrap standard algorithms into a Bayesian framework to facilitate FD&P system. 

In this paper, we discuss basic features a novel Bayesian framework for the in-flight SRM FD&P. It is based on a combination of low-dimensional performance models, a dynamical inference of the parameters of nonlinear flow of combustion products, and stochastic simulations of the flow dynamics. To verify the method we introduce a high-fidelity model of the overpressure fault based on the SPDEs. We consider a few fault scenarios including: (i) step-wise nozzle blocking with progressive steady burn-out, (ii) nozzle blocking with time varying fault parameter and neutral thrust curve modeling a possible “miss” situation, where sudden increase of the pressure follows a prolonged period of small deviations of the pressure from the nominal value; (iii) and finally we will model a possible “false alarm” situation where pressure following a sudden increase in the chamber pressure, induced by a cloud of solid particles, returns to its nominal value.  The fault is simulated by direct integration of the stochastic partial differential equations, which are modification of the model posed by Salita1. To analyze time-series data we derive a low-dimensional model by spatial averaging of SPDEs.  The parameters of the gas flow are inferred using an efficient Bayesian algorithm introduced in our earlier work2.  The prognostic is based on the estimations of probabilities of the future values of the flow parameters conditioned on the currently observed data and inferred values of the model parameters. 

It is also very important to note that the method described in this paper lays a foundation of a new Bayesian learning framework that can facilitate interpretation of experimental results and learning dynamical features of the SRM operation in multiple regimes.

The paper is organized as follows. In the Sec. II we briefly discuss the high-fidelity model of the overpressure fault. The LDPM and the corresponding algorithm of dynamical inference are introduced are introduced in the Sec. III. The details of the modeling of the three types of the fault dynamics and the corresponding inference results are given in the Sec. IV. Finally, in the Conclusions we review the results and discuss a possibility of extending proposed approach to encompass the case breach fault.

II. High-fidelity model of the overpressure fault

The overpressure faults are modeled using the following set of stochastic partial differential equations representing conservation laws for mass momentum, and energy of the gas3,4
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Here
[image: image3.wmf], 
[image: image4.wmf]are the total energy and total enthalpy of the gas flow. The burning rate 
[image: image5.wmf]is given by the following expression
[image: image6.wmf]. This model extends the previous work by Salita1 in a number of important directions. To model performance of the functionally graded propellants we introduced an effective cross-section perimeter
[image: image7.wmf]. In general, 
[image: image8.wmf]is a function of
[image: image9.wmf], e.g. for a progressive burning 
[image: image10.wmf] and for a neutral thrust curve
[image: image11.wmf]=const. So while the volume of the combustion chamber is increased during the time interval
[image: image12.wmf]by 
[image: image13.wmf]in accordance with the local burning rate 
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the burning area changes according to
[image: image15.wmf]and is defined by the burning curve given local profile of the grain cross-section independently of the local burning rate. To model various uncontrollable sources of noise (such as cracks and case vibrations) that may become essential in off-nominal conditions and may screen the variation of the system parameters a random component in the propellant density
[image: image16.wmf] is introduced.  Various faults can be modeled within the set of Eqs. Fig. 1(1)

 (including e.g. bore choking, nozzle failure, and case breach) by choosing the time scale and direction of the geometrical alternations of the grain and case. It this paper we will be specifically interested in the analysis of how to improve the performance of the standard algorithm in the situations possible “misses” and “false alarms”. To model the “miss” situation a case will be considered when small pressure deviation from the nominal value persists for a few second prior to the crossing the “alarm” level and the time window between the “alarm” and “catastrophe” becomes too short (see  GOTOBUTTON ZEqnNum908933  \* MERGEFORMAT (a)). To model the “false alarm” situation a case will be considered in which the pressure crosses the “alarm” level, but then returns to its nominal value (see Fig. 1(b)). We will be interested to verify if the Bayesian framework can provide additional information ahead of the “alarm” time about the most likely course of the pressure dynamics to reduce the probability of the “misses” and “false alarms”.  In all the simulations presented here the overpressure fault was modeled as a reduction of the nozzle throat area. However, the obtained results can be extended to encompass a case breach fault and bore chocking fault as will be discussed below. 

The system (1)

 is integrated numerically by employing a dual time-stepping scheme with second order backward differences in physical time and implicit Euler in psuedo-time, standard upwind biased finite differences with flux limiters for the spatial derivative and the source terms are evaluated point-wise implicit. 

[image: image17]
Fig. 1 (a) Time variation of the pressure fault (black line) representing a possible “miss” situation. The blue dashed and red solid lines indicate the “alarm” and the “catastrophe” levels respectively. Note that the time window between the “alarm” and the “catastrophe” is too short. (b) Time variations of the fault pressure representing a possible “false alarm” situation. The blue dashed and red solid lines are the same as in (a).

The following set of parameters was used in the integration: R0 = 0.74 m, Rt = 0.63 m, Rc = 1.61m, R*=1/2(R0+Rc), L = 41.25 m, 
[image: image18.wmf]= 1200 kg(m-3, H = 2.9x106 J(kg-1, 
[image: image19.wmf], rc = 0.01 m(sec-1, pc = 7.0x106 Pa.. Note that the values of these parameters although not quite realistic provide sufficient approximation for the purpose of present research. We now discuss some basic details of the Bayesian framework that have been developed to infer parameters of these faults and to predict the nonlinear time evolution of the overpressure dynamics.

III. Dynamical inference of the model parameters 

To infer parameters of the SRM operation in real time we derive the LDPM of the gas flow dynamics and apply algorithm of Bayesian inference derived in our earlier work2 to the corresponding set of stochastic differential equations. We now consider in more details both steps.

A. Stationary distributions in the combustion chamber and nozzle

The LDPM can be obtained by integrating the system 
(1)

 over the length of the SRM. We note that for small Mach numbers such integration can be performed using successive approximations. Taking into account boundary conditions at the stagnation point and assuming that the spatial variation of the cross-sectional area  GOTOBUTTON ZEqnNum908933  \* MERGEFORMAT is small and can be neglected together with axial component of the flow at the propellant surface
[image: image21.wmf], we obtain the following equations for the spatial variation of the flow parameters
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Combining the first and the last equations one obtains the following well know result3,5

[image: image23.wmf]
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which is valid both in the combustion chamber and in the nozzle area. In the nozzle area the adiabatic approximation
[image: image24.wmf] is used to obtain usual relations3,5 in the form
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To find distributions for the density, pressure, and the velocity in the combustion chamber we approximate the state of the combustion products at high temperature by an ideal gas relation
[image: image26.wmf]and obtain the distributions in the form
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To find the velocity distribution in the combustion chamber we apply method of successive approximations to the last equation in the set of Eqs. (6)

 and obtain


[image: image28.wmf]
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where 
[image: image29.wmf]. To find corresponding approximations for the stagnation pressure and density in the head of the SRM we use the continuity condition at the nozzle inlet and the sonic conditions at the nozzle throat
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to obtain
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where 
[image: image32.wmf], 
[image: image33.wmf], and 
[image: image34.wmf]. The comparison between these theoretical predictions and the resulst of calculations using numerical solution of eqs. (1)

 was given in our previous publication6.

B. Low-dimensional performance model 

We can now use the results of the preceding section to integrate Eqs. 
(1)

 along the length of the rocket. In the first order of approximation we can assume that the Mach number in the combustion chamber is small and neglect terms  GOTOBUTTON ZEqnNum908933  \* MERGEFORMAT keeping only terms. To determine initial conditions one has to supply boundary conditions at the nozzle throat in the form of eq. (8)

, Since we are only interested in the deviations of the flow dynamics from the nominal behavior. In this case the resulting set of equations can be written as follows
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Here we have assumed that fluctuations are uniform along the length of the rocket. By noticing that
[image: image37.wmf], 
[image: image38.wmf], and 
[image: image39.wmf]e.g. for the neutral thrust curve, and by introducing the following dimensionless variables 
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we obtain finally


[image: image41.wmf]
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Here the burning area
[image: image42.wmf]and the volume of the combustion chamber is 
[image: image43.wmf], where 
[image: image44.wmf]is the change of the grain radius given by the last equation in the set of eqs. (12)

. It is then possible to characterize the dynamics of the SRB operation by the parameters averaged over the length of the combustion camera. For example, the cracking and bore chocking faults will affect F(t) and V(t), while the nozzle failure or the case breach faults may affect St(t), the growing intensity of the noise can also be an important indication of the fault. 
To be able to classify various faults from the time-series data it is important to build a hierarchy of models and a set of inference techniques that provide an inferential framework for learning the dynamical patterns of various fault scenarios. Essentially the dynamics is nonlinear and such an inferential framework should be go beyond the usual limitations related to the linearization in Kalman and extended Kalman filters7. Below we introduce one such technique and demonstrate the principle of its application to the prognostic and diagnostic of the SRM performance that reduces the number of “misses” and “fault alarms”. 
C. Bayesian inference of nonlinear stochastic dynamics of the gas flow

During the flight the time-series data of the flow parameters is observed at sequential time instants 
[image: image45.wmf] and a series 
[image: image46.wmf] thus obtained are related to the unknown “true” system L-dimensional states 
[image: image47.wmf] e.g. pressure and temperature at the stagnation point, via the measurement model, which is often taken in the following simple form


[image: image48.wmf],
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where 
[image: image49.wmf]is matrix of measurement noise.In a standard approach to the development of the FD&P system one would set up conservative margins to the possible values of 
[image: image50.wmf] and trigger the alarm system once the margins are crossed over. It was mentioned in the introduction, however, that the cost of “misses” or the “false alarms” during the space missions is extremely high   and it is very desirable to embed the standard approach into a Bayesian learning framework that will help to reduce the number of “misses” or “false alarms” One of the ways of approaching a solution of this problem is to build a set of high-fidelity models of the type of eqs. (12)

. On a discrete time lattice this model can be rewritten in general form of a midpoint Euler approximation9 as follows(2)

, develop an inferential framework to infer parameters of these models, and to build a prognostic algorithm that will predict the dynamics of the flow for the inferred values of the model parameters. In this way important additional information about the changes in the geometric of the burning surface, nozzle area etc. can be obtained and related to the faults thereby reducing the number of “misses” and “false alarms”. It is important to notice that flow models are essentially stochastic and nonlinear and currently there is no commonly accepted algorithm capable of solving above stated problem in-flight in almost real time. Here we develop an effective Bayesian framework for the solution of this problem based on our earlier work2,6,8. To facilitate the in-flight parameter inference with and to meet tough requirements on the small time windows it is important to relate high-performance models to a set of the LDPMs that can be used to infer parameters of the problem.  In the previous section we have derived one such model in the form of SDEs (1)

, 
                                                                      
[image: image51.wmf]
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Here
[image: image52.wmf]and
[image: image53.wmf]. 

The goal of the dynamical inference is to estimate the so-called posterior PDF 
[image: image54.wmf]for the system to have certain values of the model parameters and unknown dynamical variables 
[image: image55.wmf]given observations
[image: image56.wmf]. This can be done by applying Bayes’ theorem10 that relates required posterior PDF to the prior knowledge of the model parameters accumulated in a prior PDF 
[image: image57.wmf]via  
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Here the PDF 
[image: image59.wmf]is the so-called likelihood function that estimates the probability of a give set of observations 
[image: image60.wmf]under the condition that the system dynamics and the measurement process can be described by the model 
(15)

. In our earlier work2,6,8,11,12 the corresponding analytical solution was found by noticing that for the white Gaussian sources of noise(14)

. The main difficulties encountered in earlier work in applying Bayesian technique to the dynamical inference problem were related to finding the correct analytical form of the likelihood function and providing an analytical solution to the optimization problem (13)

,  GOTOBUTTON ZEqnNum654816  \* MERGEFORMAT and
[image: image62.wmf]the likelihood function can be parameterized
[image: image63.wmf]and at every time step tk conditional probabilities 
[image: image64.wmf]and
[image: image65.wmf]are directly related to the known Gaussian distributions of 
[image: image66.wmf]and
[image: image67.wmf]via equations (14)

. The resulting expression for the minus log-likelihood function2,6,8,12(13)

, 

[image: image68.wmf]
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where 
[image: image69.wmf]and 
[image: image70.wmf]. Important feature of eq. (16)

 is that it contains the term
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related to the Jacobian of transformation2,6,8,9,12 from stochastic variable
[image: image72.wmf]to the dynamical variable
[image: image73.wmf]and 
[image: image74.wmf]are elements of the NxL matrix of N base functions 
[image: image75.wmf]given by the parameterization of the vector field in the form 


[image: image76.wmf]
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It is the use of the Jacobian of transformation (18)

 allows for the analytical solution of the problem. Indeed, choosing the prior PDF in the form of Gaussian distribution
(18)

, which was overlooked in the earlier literature and hindered the analytical solution of the problem of dynamical inference. The Jacobian provides a leading order contribution to the minus log-likelihood function and allows for non-biased estimation of the model parameters, while parameterization (17)

 and of the parameterization 
 
[image: image77.wmf]
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and substituting eqs. 
(15)

 one can find the solution of the problem by differentiating the later equation with respect to the elements of the noise matrices (18)

 into equation (16)

- GOTOBUTTON ZEqnNum856415  \* MERGEFORMAT , 
[image: image79.wmf], and with respect to model parameters we get
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 SEQ MTEqn \h \* MERGEFORMAT  MACROBUTTON MTPlaceRef \* MERGEFORMAT (21)
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[image: image83.wmf]. 
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Here 
[image: image85.wmf] is an inverse diffusion matrix, 
[image: image86.wmf]and
[image: image87.wmf]are the prior and posterior inverse covariance matrixes of the model parameters. Eqs. 
(24)

  provide an analytical solution of the problem and allow one to find mean values of the model parameters (20)

- GOTOBUTTON ZEqnNum918794  \* MERGEFORMAT , the covariant matrix of their distribution  
[image: image89.wmf], and also values of the diffusion matrix 
[image: image90.wmf]and measurement noise matrix
[image: image91.wmf]for the given values of the dynamical variables 
[image: image92.wmf].  We have derived a number of methods to infer 
[image: image93.wmf] from a set of measurements
[image: image94.wmf], including e.g. global nonlinear optimization11. In what follows, however, we will assume for the sake of simplicity that the measurement noise is small enough and that all the dynamical variables can be measured directly, so that 
[image: image95.wmf]and focus on the application of Eqs. (24)

 to diagnostic and prognostic of the SRM parameters. The problem of measurement noise will be considered in more details elsewhere.(20)

-
IV.  Application of the Bayesian framework for in-flight FD&P of the SRM

Note that there is a sever limitation on the number of on-board sensor to monitor the SRM performance. The most likely available information will be the head pressure and temperature (or density, taking into account the equation of states). Therefore, it is very important to verify if the agreement between the descriptions of the SRM performance based on the numerical solution of the high-fidelity model Eqs. (1), (2) and the dynamics of the pressure and density predicted by the LDMP Eqs. Fig. 2(12)

 at stagnation point. The result of such comparison is shown in the  GOTOBUTTON ZEqnNum774543  \* MERGEFORMAT . It can be seen from the figure the LDPM provides accurate description of the flow dynamics at the stagnation point.


[image: image96]
Fig. 2 Comparison between the results of integration of the stochastic partial differential equations Eqs. (1), (2) (solid blue lines) and stochastic ordinary differential equations Eqs. (5) (dotted black lines). (a) The time evolution of the head pressure. (b) The time evolution of the propellant grain radius. In this test propellant grain has cylindrical geometry: L=41.25 m; R(t=0)=0.74 m; rc=0.01m/sec; pc=7x106Pa.
Taking into account sever limitation in a number of onboard sensors, general requirements to the performance models13 and a high accuracy of approximation of the solution of Eqs. (1), (2) by the LDPM we consider the LDPM as a good candidate to the set of effective models of nominal and off-nominal SRB operation. We now discuss how the Bayesian framework described in the previous section can be applied to the estimation and tracking in real time the parameters of the SRB performance. The main focus of our present research is an understanding of how proposed algorithm can improve prognostic and decision accuracy for the in-flight SRM FD&P.
D. Estimation of the SRM parameters for step-wise nozzle failure model and progressive burn out 

In our first example we consider a step-wise change in the nozzle area modeling nozzle failure. The rationale behind considering this example is that the significant step-wise change in the parameters of nonlinear models is one of the most plausible reasons for the failure of the Kalman-filter based algorithms. An example of the nozzle failure simulations is shown in the Fig. 3. An example of the estimations of the SRM parameters after the faukt is shown in the Table 1. In this test the propellant grain has cylindrical geometry with parameters given in the end of the Sec. II. It can be seen from the table that the algorithm based on Eqs. Fig. 4(24)

 provides an accurate estimation of the SRM parameters despite the step-wise character of their changes. It can also be seen from the (20)

- GOTOBUTTON ZEqnNum918794  \* MERGEFORMAT (a) that the posterior

[image: image97]
Fig. 3 (a) An example of the geometry of the simulations of the nozzle failure model using Eqs. (1), (2).The geometry of the case and the grain before and after the fault are shown by the solid and dashed lines respectively.  (b) An example of the time evolution of the thrust (upper curve) head pressure (middle curve) corresponding to the nozzle failure modeled as a sudden change of the nozzle throat area (lower curve). 
	Inference of the SRB parameters

	Parameter
	Actual values
	Inferred values
	Relative error

	2((p
	2575.34
	2572
	1.1%

	-c0(St/((L)
	-1101.75
	-1103
	1.1%

	D11
	0.0902
	0.0906
	0.4%

	D22
	0.0902
	0.0906
	0.4%


Table 1 The results of the parameter estimation of the model based on Eqs. (1), (2) using Eqs. (5). The total time of the measurements in this test was T=0.5 sec, the sampling time was ∆t=0.001 sec, and the number of measured points was N=500. The propellant grain has cylindrical geometry.

PDF becomes sharply peaked around the correct values of the model parameters already after 0.5 sec of observation. This feature of the algorithm allows one to use it to develop reliable prognostic tools that reduce the probability of “misses” and “false alarms” of the SRM FD&P. The idea behind such a prognostic tool is to use the inferred values of the SRM parameters to simulate forward in time the dynamics of the stagnation values of the gas flow parameters. The resulting PDFs of these parameters ahead of time can provide important additional information about the most likely scenarios of the future fault dynamics. In particular, one can calculate the PDF of the time moments of the predicted overpressure faults. The idea of later calculations is illustrated in the Fig. 4(b). Two PDFs 
120
[image: image98]
Fig. 4 (a) estimation of the value of the parameter -c0(St/((L) before (left curve) and after (right curve) the fault. The dashed line shows the actual value of the parameter. The solid lines show the PDF of the parameter estimation with T=0.1 sec, ∆t=0.001 sec, N=500 (see the caption for the Table 1). (b) The prediction of the hazardous event using model Eqs. (12)

. The nominal operation is shown by the dashed line. The dangerous level of the head pressure is shown by the dotted line. The most probable off-nominal SRB operation is shown by the solid line. The PDFs of the predicted time distribution of the case burst event are shown by the solid lines. Two predictions are made during the 0.05 sec and 0.4 sec after the fault. 

build 0.05 sec and 0.4 sec after the fault that occurred at the t=15sec are shown at the top of the Fig. 4(b). A few hundreds of the pressure trajectories were generated to find their intersection with the “dangerous level” and to build the corresponding PDFs as a function of the time elapsed since the nozzle failure event. It can be seen from the figure that the predicted time of the overpressure fault converges quickly to the correct value and accurate predictions can be made 0.4 sec after the nozzle failure fault. We now discuss how these technique can be used to reduce the number of “misses” and “fault alarms”.
E. Modeling “misses” for the nozzle failure and neutral thrust curve
We now consider a model of the “misses”. We will assume that the time evolution of the nozzle fault is highly nonlinear 


[image: image99.wmf]
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corresponding e.g. to the slow degradation followed by the fast destruction of the nozzle walls as shown in the Fig. 1(a). In this case the time window between the “alarm” and the overpressure fault becomes too short and effectively the FD&P system “misses” the event. The thrust curve is chosen to be neutral as shown in the Fig. 5 (a). 


[image: image100]
Fig. 5 (a) The temperature (dashed line) and the pressure (solid line) of the SRB operation with neutral thrust curve. Fault occurs at t=15 sec, T0=273K. (b) Nonlinear time evolution of the pressure build up after the nozzle blocking fault is shown by the back solid line. Predicted dynamics of the pressure is shown by the jiggling lines. The results of the predictions build 1sec, 1.5sec, and 2.1 sec after the fault are shown by green, cyan, and blue lines correspondingly. The values of the pressure at t=14 sec, which are used to build the PDF of the pressure are shown by red circles. The time moments of the predicted overpressure faults used to build the PDF of the case burst times as shown by the black circles on the red margin line. Fault occurs at t=9 sec.

Our goal is to demonstrate that application of the Bayesian framework for the SRM FD&P allows one to extend substantially the time window between the “alarm” and the overpressure fault thereby reducing the probability of “misses”. To this end we extend the model described by eqs. (25)

. 
(12)

 by including nonlinear terms  from eq. 

[image: image101]
Fig. 6 (a) The PDF of the predicted values of pressure at t=14 sec build 1 sec (green line), 1.5 sec (cyan line), and 2.1 sec (blue lines) after the fault. The dashed vertical line shows the dangerous level of the pressure. (b) The PDF of the predicted times of the overpressure fault build 1sec (green line), 1.5 sec (cyan line), and 2.1 sec (blue lines after the fault). ). The dashed vertical line shows the actual time when the overpressure fault is going to happen.
The corresponding vector field of the eq. 
(12)

 can be written as GOTOBUTTON ZEqnNum774543  \* MERGEFORMAT  with the set of the base functions given by eq. 
(27)

, where (26)

 and the set of the model parameters is given in eq.  GOTOBUTTON ZEqnNum934582  \* MERGEFORMAT .

[image: image104.wmf]
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Parameters of the system are monitored in real time. Once small deviations from the nominal values of the parameters is detected at time td the algorithm is continuously updating the inferred values of parameters estimated on increasing intervals 
[image: image106.wmf]of time elapsed from td​ . These values are used to generate a set of trajectories predicting pressure dynamics. Example of such sets of trajectories calculated for three different time intervals 
[image: image107.wmf]=1sec, 1,5 sec, and 2.1 sec are shown in the Fig. 5(b). These trajectories are used to predict the PDFs of the head pressure for any instant ahead of time. An example of such PDF and of the method of its calculation is shown in the Fig. 6(a) and Fig. 5(b) respectively. The same trajectories are used to predict the PDFs of the time moment of the overpressure fault as illustrated in the Fig. 5(b) and Fig. 6(b). It can be seen from the figures that the distribution of the predicted time of the overpressure fault converge to the correct value 2.1 sec after the fault thereby extending the time window between the “alarm” and the fault to 6 sec which is almost three folds of the time window obtained using standard technique. Therefore, we conclude that the Bayesian framework provides valuable information about the system dynamics and can be used to reduce the probability of the “misses” in the SRM FD&P system. We now turn to the analysis of “false alarms”.
F. Modeling “false alarm” for nozzle failure and neutral thrust curve

To model a “false alarm” situation shown in the Fig. 1(b) we assume that the nozzle throat is temporarily blocked by e.g. a cloud of particles in the exhaust gases that were accumulated at the nozzle inlet. Similar effect can be cause by chipping a propellant grain. For simplicity we assume that the cloud of particles has the shape of ellipse. The result of this cloud passing through the nozzle throat is an effective reduction of the nozzle area. Therefore, the fault will have time evolution corresponding to an obstacle of elliptical shape passing through the nozzle throat together with exhaust gases. Then in the first approximation we can write 
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Next we notice that the time evolution of the head pressure and temperature demonstrates clearly resolved steps corresponding to the propagation of the fault induced waves in the combustion chamber as shown in the Fig. 7(b). 

[image: image109]
Fig. 7 (a) The geometry of the model of “false alarm”. (b) Predicted dynamics of the pressure for parameters inferred during 1.3 sec after the fault is shown by the jiggling lines. The dangerous level is shown by red line at the top of the figure, the “alarm level” is shown by the dashed blue line.

An analysis of the time evolution in this case can be performed along the lines described in the previous subsection using the same base functions as shown in equation Fig. 8(26)

. The results of this analysis are shown in the  GOTOBUTTON ZEqnNum934582  \* MERGEFORMAT .

[image: image110]
Fig. 8 (a) Predicted PDF of pressure at its maximum value build 0.9 sec after the fault is shown by the black dashed line. The nominal value of the pressure distribution is shown by the blue solid line. The alarm value is indicated by blue dashed line. The overpressure fault value is shown by the red line. (b) Predicted PDF of pressure at its maximum value build 1.3 sec after the fault is shown by the black dashed line. Other lines are the same as in the figure (a).
It can be seen from the figure that distribution converges in 1.3 sec well before the pressure crosses the alarm level and it indicates clearly that the probability of the fault is negligible. Thus we conclude that the Bayesian framework can provide important additional information that can reduce the number of “false alarms”.
V. Conclusion

A nozzle failure model based on a set of SDEs and a corresponding LDPM were considered. A novel Bayesian inferential framework for the SRM FD&P was introduced. The novel framework was applied to analyze parameters of the SRM in a number of nonlinear regimes that are likely to cause failure of standard Kalman-based algorithms including e.g. step-wise changes of the model parameters and nonlinear regimes modeling “misses” and “false alarms”. It is shown that a novel Bayesian framework provides important additional in-flight information that helps to reduce the number of “misses” and “false alarms” for the SRM FD&P. 

[image: image111]
Fig. 9 (a) Results of the FLUENT calculation of the pressure distribution in the nozzle under conditions adopted for the model based on Eqs. (5)

.(2)

. (b) The comparison of the axial values of the nozzle pressure calculated using FLUENT and eq. (1)

, 
The results of this work can be further extended in a number of important directions. Thus it was also shown in our earlier work8 that model considered in the present paper can encompass other faults of the SRM operation including e.g. case breach fault.

Another important direction is to build a more realistic high-fidelity model of the SRM operation using e.g. commercial CFD code such as FLUENT. The results of some preliminary analysis of the nozzle flow using FLUENT and the comparison with the results of the corresponding theoretical calculations under the conditions of the SRM operation adopted in the present paper are shown in the Fig. 9.

Finally we notice that results presented in this paper can be used to build a Bayesian learning framework for the analysis of the experimental data helping better understanding of the various regimes of the SRM operation and building a database of the dynamical features of the corresponding regimes. 
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-1 0 2 0 0 -1 1 -1 0 1 1 -1 1 0 1 0 

-1 0 2 0 0 -1 0 1 1 -1 0 -1 3 -2 0 -1 

1 -1 0 1 0 -2 2 -1 0 -1 1 1 1 0 1 0 

-1 0 2 -2 1 0 -1 0 2 -2 1 1 1 -1 1 0 

1 0 1 0 -1 0 2 0 0 -1 0 1 1 -1 1 0 

1 -1 1 -1 0 -1 �¡�À�à0 1 1 -1 0 1 1 -1 0 1 

1 -1 1 0 1 -1 0 -1 0 1 1 -1 1 1 1 -1 

-1 0 2 0 1 0 1 0 1 0 0 -2 1 1 1 -1 

0 -1 2 0 1 -1 0 -1 2 1 0 -1 1 -1 0 -1 

1 1 1 0 -1 0 2 -2 1 -1 1 -1 1 1 0 -2 

2 0 0 -2 2 0 0 -1 0 1 1 -1 1 -1 1 0 

0 -1 0 1 1 -2 5578 1305 300 MP stroke

1 1 1 -1 1 -1 1 -1 1 -1 1 1 0 -2 2 -2 

1 -1 1 -1 1 0 1 -1 1 -1 0 -1 0 1 2 0 

0 1 0 -1 0 1 1 -1 0 1 0 -1 1 1 1 -1 

0 -1 0 1 1 -1 1 0 1 0 1 0 1 -1 1 0 

-1 0 2 -2 0 -1 0 1 1 -1 1 -1 0 -1 2 -2 

0 1 1 0 1 0 1 -1 0 -1 0 1 1 -1 1 -1 

1 -1 1 -1 1 -1 -1 0 2 0 1 0 1 0 -1 0 

2 0 1 0 1 0 1 -1 0 -1 2 -2 0 -1 0 1 

1 -1 0 1 1 -1 1 1 1 0 1 0 0 -2 1 -1 

0 1 0 -1 2 0 0 -1 1 -1 1 0 1 -1 1 -1 

2 -1 0 -1 1 0 1 0 1 -1 0 -1 0 0 1 -1 

1 0 1 0 1 0 1 0 -1 0 2 -2 1 -1 0 -1 

2 -2 1 -1 1 -1 1 -1 1 -1 1 0 0 -1 2 -2 

0 -1 1 -1 0 0 2 0 0 -1 1 1 0 -1 2 -2 

1 0 1 0 1 -1 0 -2 1 -1 1 -2 -1 0 2 0 

0 1 0 -1 2 -2 1 -1 1 1 1 -1 1 0 -1 0 

2 0 1 0 0 -1 0 1 2 -2 1 0 -1 0 3 -2 

0 -1 1 1 1 -1 1 0 1 0 0 -1 0 1 1 -1 

0 -2 2 -1 0 1 1 -1 1 -1 1 -1 1 -1 -1 0 

2 0 1 -1 1 -1 -1 0 2 0 0 -1 2 -2 1 -1 

1 0 1 0 0 -1 0 1 1 -1 1 0 1 1 0 -2 

1 1 1 -1 0 -1 0 1 1 -1 0 -1 1 -1 1 0 

1 0 1 0 1 0 1 -1 -1 0 2 0 1 1 1 -1 

1 0 1 -1 1 0 1 1 0 -2 2 0 0 -1 1 -1 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 1 

1 -1 1 0 -1 0 2 0 1 -1 1 -1 1 -1 1 -1 

1 -1 1 -1 1 0 1 1 0 -1 2 0 0 -1 1 -1 

1 0 1 -2 1 0 1 -1 1 -1 1 1 1 0 1 -1 

1 -1 1 0 1 -1 0 -2 2 0 1 -1 0 -1 0 1 

1 -1 0 1 1 -1 0 -1 1 1 1 1 1 -1 1 -1 

1 0 1 1 1 -1 1 -1 1 -1 1 -1 1 0 -1 0 

2 -1 1 0 1 -1 1 -1 -1 0 2 2 0 -1 0 1 

1 -1 0 -2 2 -1 0 1 1 -1 1 -1 1 -1 1 -1 

1 0 -1 0 2 -2 0 -1 2 -1 0 1 1 -1 0 -1 

2 -1 0 -2 1 1 1 0 0 -1 2 0 0 -2 1 1 

1 0 0 -1 2 -2 1 1 1 -1 1 0 1 -1 1 -1 

1 1 1 -1 1 1 -1 0 2 -2 0 -1 1 1 1 -1 

1 -1 1 -1 1 -1 5342 1455 300 MP stroke

1 0 1 -1 1 0 -1 0 2 -2 0 -1 2 0 1 0 

-1 0 2 -2 1 -1 1 1 0 -1 0 1 1 -1 0 1 

1 -1 1 0 1 -1 1 -1 1 0 1 0 1 -1 1 0 

0 -2 1 1 0 -1 2 0 1 0 0 -2 1 -1 1 0 

-1 0 2 -2 0 -1 1 1 1 0 0 -1 2 0 0 -1 

0 1 1 -1 0 -1 2 -2 0 -1 0 1 1 -1 0 -1 

1 1 1 0 0 1 0 -2 2 -2 1 -1 1 0 -1 0 

2 -2 0 -1 0 1 1 -1 1 -1 -1 0 2 0 0 1 

0 -1 3 -2 0 1 1 -1 0 -2 1 -1 0 2 2 0 

1 -2 1 -1 0 -1 1 -1 1 1 1 -1 1 -2 1 0 

1 -1 0 -1 0 1 1 -1 1 0 -1 0 2 -2 1 -1 

0 1 0 -1 1 -1 0 1 1 -1 1 1 1 -1 1 -1 

1 -1 -1 0 2 0 1 -1 1 -1 -1 0 2 0 1 0 

-1 0 2 -2 1 -1 1 0 -1 0 2 0 0 -1 1 1 

0 -1 1 -1 1 -1 1 -1 0 -1 2 -2 0 -1 2 -2 

0 1 1 -1 1 -1 1 0 0 -2 1 1 0 -1 1 -1 

1 -1 1 0 1 1 1 1 1 0 -1 0 2 -1 1 0 

1 -1 1 0 1 -1 0 1 0 0 3 -2 0 -1 1 -1 

0 -1 1 1 1 -1 1 0 -1 0 2 0 1 -1 1 0 

0 -1 2 -2 1 0 0 -1 0 1 1 -1 0 1 1 -1 

0 -1 3 0 0 -1 1 -1 1 -1 0 -1 0 1 1 -1 

1 0 -1 0 2 -1 1 0 1 0 -1 0 2 0 1 -1 

1 0 1 -1 1 1 1 -1 1 0 1 -1 0 -1 2 -2 

0 1 0 -1 1 1 1 -1 1 0 1 0 1 -1 1 -1 

1 0 -1 0 2 -2 1 -1 0 -1 0 1 1 -1 0 -1 

2 -1 1 0 1 -1 1 -1 1 -1 1 -1 1 0 1 0 

1 -1 1 -1 -1 0 2 0 0 -1 2 -1 1 -1 0 -1 

1 1 1 -1 1 -2 1 0 0 -1 2 -2 1 -1 1 -1 

1 -1 1 0 -1 0 2 0 0 -1 0 1 1 -1 1 -1 

0 -1 0 1 1 -1 0 1 0 -2 1 1 1 0 1 0 

1 -1 1 -2 1 -1 1 0 1 0 1 -1 0 -1 2 -1 

1 0 2 -1 0 1 1 -1 1 -1 1 0 -1 0 2 0 

1 0 1 -1 1 0 1 0 1 -2 0 -2 1 0 1 -1 

1 -1 -1 0 2 0 0 -1 0 1 1 -1 1 0 0 -2 

1 -1 1 0 1 0 2 -1 1 1 0 -1 1 -1 1 0 

-1 0 2 0 1 1 0 1 1 -1 1 -2 1 -1 1 0 

1 -1 1 1 1 0 -1 0 2 0 0 1 0 -1 1 -1 

1 -1 1 -1 1 0 5116 1602 300 MP stroke

1 -1 1 1 1 -2 1 0 1 -1 1 0 1 -1 1 0 

-1 0 2 -2 1 -1 1 -1 1 0 1 -1 1 1 1 -1 

1 -1 1 -1 1 -1 1 0 -1 0 2 -2 1 -1 1 -1 

1 -1 0 1 0 -1 1 -1 1 1 1 -1 1 0 1 0 

0 -2 0 1 1 -1 0 -1 2 0 0 -1 1 1 0 1 

1 -1 -1 0 2 0 1 -1 1 0 1 -1 0 -1 2 -2 

1 0 0 -2 1 -1 0 -1 0 1 1 -1 0 -1 1 -1 

1 1 0 -1 2 -2 1 -1 1 0 1 1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 0 1 0 -1 1 -1 1 -1 

1 0 1 0 1 0 1 -2 1 0 1 0 -1 0 2 -2 

0 -1 1 -1 0 -1 1 -1 1 -1 1 -1 1 0 1 0 

-1 0 2 -2 1 -1 0 -1 1 1 1 -1 1 -1 1 -1 

0 1 0 -1 2 -1 0 1 1 -1 1 -1 1 0 -1 0 

2 -2 1 -2 1 -1 0 -1 1 1 0 -2 1 -1 1 -1 

0 -2 2 -2 0 -1 2 0 1 1 1 -1 1 1 0 -1 

0 1 1 -1 1 -1 1 0 1 -1 0 0 2 0 0 -1 

0 1 1 -1 0 -1 1 -1 1 -1 0 -1 2 -2 1 -1 

1 0 0 -2 2 0 0 -1 2 -2 1 -1 0 -1 1 1 

0 -1 2 -2 1 -1 0 -1 1 -1 1 -1 1 -1 -1 0 

2 0 1 -1 1 1 1 0 1 0 1 1 1 0 0 -1 

2 0 1 -1 1 -1 1 -1 0 1 1 -1 -1 0 2 0 

1 -1 1 1 1 -1 0 -1 0 1 1 �¡�À�à-1 1 -1 1 -1 

0 1 0 -1 2 -1 0 1 2 -1 0 1 1 -1 1 -1 

0 -1 2 -2 1 -1 1 -2 1 0 1 0 1 -2 1 0 

1 0 1 -1 1 1 1 0 -1 0 2 -2 1 0 -1 0 

3 -2 0 -1 1 1 0 -2 1 1 0 -1 2 -2 0 -1 

2 -2 0 -1 2 -2 1 1 1 -1 0 -1 2 -2 0 -1 

1 -1 1 -1 1 0 1 0 -1 0 3 -2 0 1 1 -1 

1 1 0 -2 2 0 0 1 0 -1 1 1 1 -1 1 0 

1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 0 1 

0 -1 2 0 1 0 -1 0 2 -2 0 -1 2 1 0 -1 

1 -1 0 1 1 -1 1 0 -1 0 2 0 1 -1 1 0 

0 -1 2 -2 1 -1 1 0 1 -1 0 -1 2 -1 1 0 

0 -1 2 -2 1 0 1 0 1 -1 1 0 1 0 1 -1 

1 1 1 -1 1 0 1 -1 1 -1 0 -2 1 -1 0 -2 

2 0 0 -1 2 -2 1 0 0 -2 1 -1 1 -1 1 0 

1 0 1 1 -1 0 3 -2 0 1 1 -1 1 -1 0 -1 

0 1 1 -1 1 0 4873 1779 300 MP stroke

-1 0 2 -2 0 -1 2 0 1 -1 0 -1 0 1 1 -1 

0 1 1 -1 1 -1 1 -1 1 1 -1 0 2 -2 1 1 

1 1 1 0 1 0 0 -1 2 -2 1 -1 0 -1 0 1 

1 -1 1 -1 0 -1 2 0 1 -1 1 -1 1 -1 1 -1 

1 -1 1 -1 1 0 -1 0 2 0 1 1 1 -1 1 -1 

1 -1 1 -1 0 -2 1 1 1 -1 1 0 1 -2 1 0 

1 -1 1 0 -1 0 2 -1 1 0 1 1 -1 0 2 -2 

0 -1 1 1 0 -1 1 1 1 -1 -1 0 2 0 1 -1 

1 0 -1 0 2 0 1 -1 1 -1 1 -2 1 0 1 -1 

1 -1 1 0 -1 0 2 -2 1 0 -1 0 2 0 1 1 

1 0 0 -2 1 1 1 -1 1 1 1 1 0 -1 2 -2 

1 0 1 0 -1 0 2 -2 1 0 -1 0 2 0 0 -2 

2 -1 0 -1 1 1 0 -1 1 1 1 -1 1 0 1 -1 

2 -1 0 -1 1 1 1 -1 0 -1 2 -2 1 -1 1 -1 

0 -1 1 1 0 -1 1 -1 1 1 1 0 1 -1 1 1 

0 -1 2 -2 1 -1 1 -1 0 -1 2 0 0 -1 1 1 

1 -1 1 -1 1 0 -1 0 2 -2 1 1 1 0 -1 0 

2 -2 0 -1 2 -2 1 -1 -1 0 2 0 0 -1 0 1 

1 -1 1 0 -1 0 2 -2 1 -1 -1 0 2 0 0 -1 

1 1 1 1 1 0 -1 0 2 0 1 -1 1 -1 0 0 

0 -1 1 -1 0 -1 2 -2 1 -1 1 -1 1 -1 1 -1 

0 -1 2 -2 1 0 -1 0 2 0 1 0 1 -1 1 0 

1 -1 1 1 0 -1 0 1 1 -1 0 1 1 -1 1 -1 

1 -1 0 -1 0 1 1 -1 1 -1 1 0 1 0 -1 0 

2 -2 1 -1 1 -1 1 0 1 -1 1 0 0 1 0 -1 

1 -1 0 -1 0 1 1 -1 1 0 -1 0 2 0 0 1 

0 -1 1 1 0 -1 1 -1 1 1 1 -1 1 -1 1 0 

-1 0 2 -2 0 1 1 -2 1 0 1 0 0 -1 2 -2 

1 -1 2 -1 0 1 1 -1 1 -1 1 -1 1 1 -1 0 

2 0 0 -1 0 1 1 -1 1 1 1 -1 1 1 1 -1 

1 0 1 0 1 0 1 0 1 -1 0 -2 2 -2 1 -1 

1 0 1 0 -1 0 2 0 1 0 -1 0 2 0 1 -1 

1 -1 1 0 1 0 1 0 1 0 0 -2 1 1 1 -1 

0 1 0 -1 2 0 1 0 -1 0 2 -2 1 -1 1 -1 

1 -1 1 -1 0 -1 2 0 1 -1 0 -1 2 -2 0 -2 

1 1 0 -1 1 -1 1 -1 0 -1 2 0 1 0 0 -1 

0 1 2 0 0 -2 1 1 1 -1 1 0 1 -1 1 0 

1 -1 0 1 0 -1 4641 1922 300 MP stroke

2 -2 0 -1 0 0 1 1 0 1 1 1 0 -1 2 1 

0 -1 1 -1 1 -1 1 0 1 0 1 -1 1 -1 1 -1 

1 0 1 0 1 -1 0 1 0 -2 1 1 0 -1 1 -1 

0 -1 1 1 1 -1 1 -1 0 -1 2 0 1 -1 1 -2 

1 -1 1 -1 1 0 1 -1 1 -2 1 0 1 -2 1 0 

0 -1 2 -2 0 -1 1 -1 0 1 0 -1 2 0 1 -1 

1 -1 0 1 0 -1 1 -1 1 -1 0 1 0 -1 1 1 

0 -1 1 -1 1 0 1 0 0 0 2 -2 1 -1 1 -1 

1 0 0 1 0 -1 2 0 0 1 1 -1 1 0 -1 0 

2 -2 1 0 -1 0 2 -2 1 -1 1 0 1 0 0 1 

0 -1 2 -2 1 -1 1 0 1 -1 1 -1 0 -2 0 2 

1 -1 0 -1 1 -1 0 -1 1 -1 1 0 2 -1 0 1 

1 -1 1 -2 1 0 0 -2 1 1 0 -1 1 -1 1 -1 

0 1 1 -1 2 -1 0 -1 1 0 1 0 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 0 -1 2 0 0 -1 

1 -1 1 -1 0 -2 2 -2 1 1 -1 0 2 0 1 -1 

0 -1 0 1 1 -1 0 1 0 -1 2 -2 0 -1 1 1 

0 -1 2 -1 0 -1 1 -1 1 -1 1 -1 1 0 1 -1 

-1 0 2 0 1 -1 1 1 1 -1 1 -1 0 -2 1 1 

1 -1 0 1 0 -1 0 1 1 -1 1 -1 1 -1 -1 0 

2 -1 1 0 0 -1 0 1 1 -1 2 -1 0 -1 1 1 

0 -1 1 -1 1 0 1 0 1 0 0 -2 2 -1 1 -1 

0 -1 2 -1 0 1 1 -1 0 -1 2 -2 1 1 1 -1 

0 -2 1 -1 1 -1 1 -2 1 0 0 -1 2 -2 1 -1 

0 1 0 -1 1 1 1 0 1 0 1 0 0 -2 0 1 

1 -1 1 -1 0 -1 1 1 1 -1 1 0 1 -1 0 2 

1 -1 0 -1 1 -1 1 -1 1 0 1 -1 1 -1 0 1 

0 -1 1 -1 1 -1 1 1 0 -1 2 0 1 -1 0 -2 

2 -2 1 -1 1 0 1 0 1 0 -1 0 2 0 1 -2 

1 1 1 0 1 0 1 1 1 0 1 -1 1 1 1 -2 

1 0 0 1 0 -1 1 -1 0 1 1 -1 1 -1 1 -1 

1 -1 1 0 1 -1 0 -1 0 1 1 -1 0 -1 1 -1 

0 1 1 -1 0 -1 1 -1 0 1 1 -2 1 0 0 -1 

0 1 2 -1 0 1 1 -1 1 0 0 1 0 -2 1 1 

0 -2 1 1 0 1 0 -1 2 -2 1 1 -1 0 2 -2 

0 -1 1 1 0 -2 0 1 1 -1 1 -1 1 1 -1 0 

2 0 0 -1 1 -1 1 -1 0 -1 0 1 1 -1 1 0 

-1 0 2 0 1 1 4420 2073 300 MP stroke

0 -3 1 -1 1 1 1 -2 1 0 1 -2 1 -1 1 0 

1 0 1 -1 1 0 -1 0 2 -2 0 1 1 -1 1 -1 

0 -2 1 1 1 -1 1 0 -1 0 2 0 0 -1 1 1 

1 1 1 -2 1 0 1 -1 0 -1 2 -2 1 0 0 -1 

0 1 1 -1 1 -2 1 0 1 -1 -1 0 2 0 0 -1 

1 -1 1 -1 0 -1 0 1 1 -1 0 1 1 -1 1 1 

0 -1 2 -2 1 0 -1 0 2 -2 1 -1 0 -2 1 1 

1 -1 1 -1 1 -1 1 0 0 -1 2 -2 1 -1 1 -1 

1 -1 1 1 2 -1 0 1 1 0 1 0 1 0 1 -1 

1 -1 1 -1 1 -1 1 -1 1 -2 1 0 0 1 0 -1 

2 -2 0 -2 2 -2 0 -1 1 1 0 -1 1 -1 1 -1 

1 0 0 1 0 -1 1 -1 1 0 -1 0 2 -2 �¡�À�à1 0 

1 -1 1 0 1 0 1 0 1 0 1 0 0 -1 2 -2 

1 -1 1 -1 0 -1 2 -2 1 0 -1 0 2 -2 1 1 

0 1 0 -1 1 -1 1 1 1 0 1 0 1 -1 -1 0 

2 2 0 -2 1 -1 1 0 -1 0 2 -2 0 -1 0 1 

1 -1 1 -1 1 -1 1 -1 0 1 0 -1 3 0 0 -1 

1 1 1 0 1 -2 -1 0 2 2 1 -1 0 -1 2 -2 

1 1 1 -1 1 0 -1 0 2 -2 1 0 1 0 1 0 

-1 0 2 -2 1 0 1 -1 1 0 1 -1 1 0 1 0 

0 -1 2 0 0 1 2 0 0 -1 1 -1 1 -1 1 -1 

1 0 1 0 1 -1 1 0 1 1 1 -1 1 0 0 2 

1 -1 1 -1 1 -1 1 -1 1 -1 1 1 1 -1 1 0 

-1 0 2 -3 0 1 1 -1 1 -1 1 -1 1 -1 0 1 

1 1 0 -1 1 -1 0 1 0 -1 1 -1 0 0 2 -2 

0 -1 2 0 0 -2 1 1 0 -1 1 -1 1 0 -1 0 

2 0 0 1 2 0 1 -1 1 -1 1 -1 0 -2 2 -2 

1 -1 1 -1 1 -1 0 -1 0 1 1 -1 0 -1 0 1 

1 -1 0 -1 1 -1 1 1 -1 0 2 -2 0 -1 2 0 

0 -1 2 0 0 -1 1 1 1 -1 0 1 0 -1 1 -1 

1 -1 1 0 1 -1 1 -1 0 -1 0 1 1 -1 1 1 

1 0 1 -1 -1 0 2 0 1 -1 0 1 0 -1 1 -1 

0 1 1 -1 1 1 1 0 2 -1 0 -1 2 -1 1 -1 

0 -1 1 -1 0 -1 0 1 1 -1 1 0 1 1 1 0 

0 -2 2 -2 1 -1 1 -1 1 -1 1 -1 0 -1 0 1 

1 -1 1 0 -1 0 2 -2 0 1 1 -1 1 -1 1 1 

0 -1 2 -2 1 -1 0 -1 0 1 1 -1 1 0 1 0 

1 -1 1 1 0 1 4189 2226 300 MP stroke

0 -1 1 1 1 -1 1 -2 1 0 1 0 1 0 1 0 

1 0 -1 0 2 -2 0 -1 1 -1 1 1 0 -1 2 -2 

0 1 0 -1 1 -1 1 -1 0 1 1 -1 0 -2 1 1 

1 -1 1 -1 -1 0 2 0 0 1 0 -1 1 -1 0 -1 

2 -2 1 0 2 -1 0 1 1 0 1 0 1 1 0 -1 

0 1 1 -1 1 0 1 -1 1 -1 0 -1 2 0 0 -1 

0 1 2 1 1 -1 0 -1 1 -1 0 -1 1 -1 1 1 

1 0 0 1 0 -1 1 -1 0 1 1 -1 0 -1 2 -2 

0 -1 2 -2 1 -1 0 -1 2 0 1 0 1 -1 0 -2 

1 1 1 0 0 -1 0 1 1 -1 0 1 0 -1 1 -1 

1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 0 -3 

2 -2 0 -1 2 0 2 -1 0 -1 1 1 0 -1 1 -1 

1 -1 1 -1 1 -1 1 1 0 -1 0 1 1 -1 1 -1 

1 0 1 -2 1 0 1 -1 1 -1 0 -1 2 -2 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 0 1 0 1 -1 

-1 0 2 0 1 -1 1 1 1 -1 1 -1 1 0 1 1 

1 -1 0 -2 1 -1 0 -1 2 -1 0 1 1 -1 0 1 

0 -1 1 -1 0 -1 1 1 0 -1 3 -2 0 1 1 -1 

0 -1 1 -1 2 -1 0 1 1 -1 0 -1 2 0 1 -2 

1 0 1 -1 1 0 1 0 -1 0 2 0 0 -1 1 -1 

0 -1 2 0 1 0 1 -1 1 -1 1 1 1 0 1 -1 

1 1 -1 0 2 -2 1 1 0 -2 2 -2 0 1 1 -1 

0 -1 1 -1 0 1 0 -1 1 -1 0 1 1 1 1 1 

1 -1 1 -1 1 0 1 0 0 -2 2 -2 1 -1 -1 0 

2 0 1 -2 1 0 1 0 1 0 0 -2 1 1 0 -2 

1 1 0 -2 1 1 1 -1 1 1 1 -1 1 0 1 -1 

0 1 0 -1 1 -1 0 -1 2 -2 1 -1 1 1 1 1 

1 -2 1 0 0 1 0 -1 1 -1 1 1 1 0 1 0 

1 0 1 -1 1 -1 1 -1 1 -1 1 0 1 0 1 -1 

1 0 -1 0 2 0 0 -1 1 -1 1 -1 1 -1 0 -1 

0 1 1 -1 1 -1 0 -1 2 -2 1 -1 1 0 1 -1 

1 -1 0 -1 2 -2 0 -1 1 -1 1 1 0 -2 1 1 

1 -1 1 0 -1 0 2 0 1 -1 1 -1 1 -1 0 -2 

1 -1 0 -1 1 -1 1 -1 1 -1 1 0 1 0 1 0 

1 0 2 -1 0 -1 1 -1 0 -1 1 -1 1 -1 1 0 

1 0 1 -1 1 -1 0 -1 0 1 1 -1 1 -1 0 1 

0 -1 1 -1 1 -1 1 -1 1 -1 1 -1 0 1 0 -1 

1 -1 0 1 1 -1 3956 2389 300 MP stroke

0 -1 2 -2 1 0 0 -1 0 1 1 -1 0 -1 0 1 

1 -1 0 -1 0 0 1 1 0 -1 1 -1 1 -1 1 0 

-1 0 2 -2 1 -1 -1 0 2 0 1 0 -1 0 2 -2 

1 0 -1 0 2 -2 1 -2 0 -2 1 0 1 0 1 0 

-1 0 2 0 1 1 1 -1 1 0 0 -2 1 -1 0 1 

1 -1 0 -1 0 1 1 -1 0 -2 1 -1 1 -1 -1 0 

2 0 1 0 1 -1 1 -1 0 -1 2 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 0 -1 0 2 -2 1 0 

-1 0 2 0 1 0 1 -1 1 -1 1 0 1 0 1 1 

1 -1 1 -1 1 -1 1 1 1 -1 1 -1 1 -1 0 -1 

2 -3 1 0 1 -1 1 -1 0 -2 1 -1 0 1 0 -1 

1 1 1 0 -1 0 2 -2 1 0 1 -1 1 0 -1 0 

2 -2 1 0 1 -1 1 -1 1 -2 -1 0 2 2 0 -1 

3 0 0 -1 1 1 1 0 -1 0 2 -2 1 1 0 -2 

1 -1 1 -1 1 -1 1 0 1 -1 1 -3 1 0 1 -1 

1 0 -1 0 2 -2 0 1 1 -1 1 0 -1 0 2 -1 

0 -1 1 -1 0 -1 2 -2 1 -1 0 -1 2 -2 1 -1 

0 -2 2 -1 1 0 1 -2 1 0 1 -1 1 -1 0 -2 

1 -1 1 -1 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 0 -1 0 2 0 1 1 0 -1 1 -1 1 -1 1 -1 

1 -1 1 1 0 0 2 -2 1 -1 0 -2 1 1 1 -1 

1 -1 1 0 -1 0 2 0 0 -1 0 1 1 -1 0 -1 

1 1 0 -1 2 -2 0 -1 2 -2 1 -1 1 -1 0 -1 

0 1 1 -2 0 -1 2 -2 1 0 -1 0 2 0 1 0 

1 -1 1 -1 1 0 0 -1 0 1 1 -1 1 0 1 0 

-1 0 2 -2 1 -1 0 -1 0 1 1 -1 0 -1 1 -1 

1 -1 1 0 1 1 1 -1 0 -1 2 -2 1 1 1 -1 

1 -1 0 -2 2 -2 1 -1 1 0 -1 0 2 -2 0 1 

0 -1 2 0 0 -1 3 -2 0 -1 1 -1 1 0 -1 0 

2 -2 1 0 -1 0 2 0 0 -1 1 -1 0 -1 1 -1 

1 1 0 -1 2 -2 1 1 1 0 1 0 1 1 1 0 

1 0 1 -1 1 0 1 -1 1 -1 0 -1 0 1 2 -2 

1 1 1 0 0 -2 0 1 1 1 1 1 -1 0 2 -2 

1 1 -1 0 2 -2 1 0 0 -1 1 1 1 -1 0 1 

1 -1 1 0 0 -2 1 0 1 0 1 0 1 -1 1 1 

1 -1 -1 0 2 1 1 0 1 0 -1 0 2 0 1 -1 

0 1 0 -1 1 -1 1 0 1 0 1 -2 1 0 1 0 

-1 0 2 0 1 -1 3726 2555 300 MP stroke

1 -1 1 0 1 -1 1 0 1 -1 0 1 0 -1 1 -1 

1 -1 1 -1 1 1 1 0 1 0 0 -1 2 -2 1 -1 

0 �¡�À�à-1 2 0 1 0 0 -2 2 0 1 -1 1 -1 1 0 

1 0 1 -1 1 -1 1 1 1 0 -1 0 2 0 1 -1 

1 -1 0 -1 2 0 1 0 1 0 1 -1 1 0 -1 0 

2 0 0 -1 0 1 2 0 1 0 -1 0 2 -2 0 1 

1 -1 0 -1 2 -2 0 0 2 0 0 -1 1 -1 1 0 

-1 0 2 0 1 -1 1 -1 0 -1 2 -2 0 -1 0 1 

1 -1 0 -1 1 -2 1 0 1 1 -1 0 2 0 1 -2 

1 0 0 1 0 -1 1 1 0 -1 2 0 0 -1 0 1 

1 -1 0 -1 2 -2 0 -1 1 -1 0 1 1 -1 0 -1 

1 1 0 -1 2 -3 1 0 0 -2 2 0 0 -1 1 1 

1 -1 1 -1 1 0 1 0 1 0 1 -1 2 -1 0 -1 

1 1 1 -1 1 -1 1 0 1 -1 1 1 0 -1 2 0 

1 -1 1 -1 1 0 -1 0 2 -2 1 -1 1 1 1 -1 

1 -1 0 -1 0 1 1 -1 1 -1 0 -1 2 0 1 -1 

1 -1 0 -1 2 0 1 -1 1 0 0 -1 0 1 1 -2 

1 -1 1 -1 1 -1 -1 0 2 0 0 -1 0 1 1 -1 

0 1 1 1 0 -1 2 -2 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 1 0 -2 1 1 0 -1 

2 0 0 1 1 -1 -1 0 2 0 0 -1 1 -1 1 -1 

1 -2 1 0 1 -1 1 -1 1 0 1 1 0 -2 1 -1 

0 1 0 -2 1 1 1 -1 1 -1 1 -1 1 0 1 1 

1 -1 1 0 1 -1 1 0 1 0 1 0 -1 0 2 0 

1 -1 1 -1 0 -1 2 0 1 -1 1 1 1 -2 1 0 

1 -1 0 1 0 -1 2 0 0 -1 1 -1 1 0 1 -1 

1 0 1 0 0 0 0 -1 1 -1 1 -1 1 0 -1 0 

2 0 1 0 1 -1 1 1 1 -1 0 1 0 -1 2 -1 

1 1 0 -1 1 1 1 0 1 0 1 -1 1 -1 1 0 

-1 0 2 -2 0 -1 0 1 1 -1 1 0 1 0 1 -1 

1 0 1 0 1 -1 1 1 0 -1 2 -2 0 -1 1 1 

1 0 1 -1 1 0 -1 0 2 0 0 -1 0 1 1 -1 

0 1 1 -1 1 -2 -1 0 2 0 1 -1 0 -1 2 -2 

1 -1 0 -1 2 -2 1 0 1 -1 0 -2 1 1 1 -1 

1 1 -1 0 2 -2 1 -1 1 -1 -1 0 2 0 1 -2 

1 0 0 -2 2 -2 0 1 0 -1 1 -1 1 1 1 0 

1 0 1 0 1 -2 -1 0 2 0 0 1 0 -1 2 -1 

0 1 1 -1 1 1 3489 2697 300 MP stroke

1 -1 1 0 0 -2 1 1 1 -2 1 0 1 1 1 -1 

1 -1 1 1 0 -1 2 -2 0 0 2 0 0 1 0 -2 

1 1 0 -1 1 1 0 -1 1 1 1 -1 1 0 1 -1 

1 0 1 -1 -1 0 2 0 1 -1 1 -1 1 -1 0 1 

1 -1 1 -1 1 0 1 -1 1 0 1 0 0 1 0 -1 

2 0 0 -1 2 -1 1 0 1 -1 -1 0 2 0 1 0 

-1 0 2 -2 1 -1 1 -1 1 0 -1 0 2 -2 1 0 

-1 0 2 -2 0 -1 1 -1 1 -1 1 -1 1 0 1 0 

1 0 1 0 -1 0 2 0 1 0 1 -1 0 -1 2 0 

1 -1 1 1 -1 0 2 0 1 0 1 -1 1 -1 1 0 

1 0 0 1 0 -1 1 1 0 -1 1 1 0 -1 1 1 

1 -1 1 1 1 -1 1 1 -1 0 2 0 1 -1 1 0 

-1 0 2 -2 1 0 0 -2 3 0 0 -1 1 -1 1 -1 

0 1 0 -1 1 1 0 -1 1 1 1 0 1 -1 1 -1 

-1 0 2 -2 1 0 1 -1 1 0 -1 0 2 0 1 -1 

1 1 1 0 -1 0 2 0 1 0 -1 0 2 0 0 -1 

0 1 1 -1 0 -1 1 1 0 -1 2 -2 0 -1 1 1 

1 -1 1 0 -1 0 2 -2 1 -1 -1 0 2 1 1 0 

1 0 -1 0 2 0 1 0 1 -1 0 -1 0 1 1 -1 

1 -2 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 0 -2 1 1 0 -1 0 1 1 -1 1 -1 1 0 

1 -1 1 1 1 0 2 -1 0 -1 1 1 0 -1 2 0 

1 0 1 -1 1 -1 1 0 1 -2 1 0 1 -1 0 1 

0 -2 1 1 1 -1 0 -1 2 0 1 -1 -1 0 2 0 

1 0 1 -1 1 -1 1 -1 0 -2 2 -2 0 1 0 -2 

2 -2 1 -1 0 -1 2 -2 1 1 1 0 1 0 1 0 

1 -1 1 -1 1 0 2 -1 0 1 1 -1 1 0 -1 0 

3 -2 0 -1 1 -1 1 -1 1 -1 1 0 1 -1 0 -1 

0 1 1 -1 0 1 1 -1 0 1 1 0 1 -1 1 0 

1 0 -1 0 2 -1 1 0 1 0 -1 0 2 0 1 -2 

1 0 0 0 0 -1 2 0 0 -1 0 1 2 -2 0 0 

2 -2 1 -1 0 1 2 -1 0 -1 1 1 1 0 1 0 

0 0 2 -2 1 -1 1 0 1 -1 1 1 -1 0 2 0 

0 -1 2 -2 0 -1 1 -1 1 -1 1 -1 -1 0 2 0 

1 1 1 1 -1 0 2 -2 0 -1 1 -1 1 0 1 -1 

0 -2 1 1 1 -1 1 1 1 0 1 0 1 -1 1 1 

1 -1 1 -1 1 -1 1 -1 1 -1 1 0 -1 0 2 -2 

0 -1 1 -1 0 1 3253 2826 300 MP stroke

0 -1 1 1 1 1 1 0 -1 0 2 -2 1 1 0 1 

1 -1 1 0 1 -1 0 1 0 -1 2 -2 1 -2 1 0 

1 -1 1 -1 1 1 1 -1 1 0 1 -1 1 0 -1 0 

2 0 0 -1 2 -2 0 -1 1 -1 2 -1 0 1 1 -1 

0 1 1 -1 0 1 1 -1 1 -1 1 -1 1 -1 1 -1 

1 -1 1 -1 1 0 0 1 0 -1 1 -1 0 -1 1 -1 

1 -2 1 0 1 0 1 0 1 0 -1 -1 0 1 2 0 

1 -1 1 -1 1 -1 1 0 1 1 1 -1 1 -1 1 -1 

0 -1 2 -2 0 1 0 -1 2 0 0 -2 1 1 1 0 

1 -1 -1 0 2 0 1 -1 1 1 1 0 1 1 1 -1 

1 1 0 -2 1 -1 0 1 0 -1 0 1 1 -1 1 0 

-1 0 2 0 1 0 -1 0 2 0 1 -1 -1 0 2 0 

1 -1 0 -1 1 1 1 -1 0 -1 2 -3 1 0 1 0 

1 0 1 -1 1 0 1 -1 1 0 0 -1 0 1 1 -1 

1 0 -1 0 2 -2 1 0 1 -1 -1 0 2 0 1 0 

0 -1 2 -1 1 0 1 0 1 -1 0 2 1 -2 -1 0 

2 2 0 -1 1 1 1 -1 1 -1 1 0 1 0 1 -1 

1 -1 0 -2 2 -2 0 1 1 1 1 -1 1 0 0 -1 

2 -2 1 -1 1 -1 -1 0 2 0 0 -1 1 -1 1 -1 

0 -1 1 -1 0 -1 1 1 0 -1 0 1 1 -1 1 1 

1 0 1 0 1 0 1 -1 0 0 2 0 1 -1 1 -1 

1 -1 1 -1 0 0 2 -2 0 1 1 -1 1 -1 1 1 

1 -1 1 0 1 0 1 -1 1 -1 1 -1 0 -1 2 -2 

1 1 1 -1 1 0 0 -2 1 1 1 -1 1 1 0 -3 

2 -2 0 1 0 -1 1 1 1 0 1 -1 1 0 1 0 

1 0 -1 0 2 -2 1 -1 -1 0 2 0 1 -2 1 -1 

1 0 1 0 1 -1 1 0 0 2 1 -1 1 -1 1 -1 

1 0 1 0 1 0 1 -2 -1 0 2 0 1 0 1 0 

-1 0 2 0 1 -1 1 0 -1 0 2 0 1 -2 1 0 

0 -1 2 0 0 -1 2 0 1 0 1 -1 1 -1 1 -1 

1 -1 1 -1 1 -1 0 1 0 -2 1 1 1 1 0 -1 

2 -2 1 0 1 0 1�¡�À�à -1 1 -1 1 -1 1 0 1 -1 

1 1 1 0 1 0 0 -2 1 -1 1 1 -1 0 2 -2 

1 0 1 0 1 0 1 0 -1 0 2 0 1 -1 1 0 

-1 0 2 -2 1 -1 -1 0 2 0 1 -1 1 0 -1 0 

2 -2 0 -1 1 -1 1 -1 -1 0 2 0 1 0 1 0 

-1 0 2 -2 0 -1 1 -1 1 1 1 0 -1 0 2 0 

0 1 0 -1 1 -1 3017 2958 300 MP stroke

1 1 0 1 1 -1 1 -1 0 -1 0 1 1 -1 0 -1 

1 0 1 0 0 -1 2 -2 1 0 0 -2 1 -1 1 0 

-1 0 2 -2 1 1 -1 0 2 0 0 -1 2 -2 1 -1 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 0 -1 0 

2 -2 1 -1 1 -1 1 0 0 -1 2 -2 1 -1 0 -2 

2 -2 1 1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 0 -1 0 2 -2 0 1 

1 -1 0 -2 1 1 1 1 -1 0 2 0 1 0 1 -1 

1 1 1 0 1 -1 0 -1 2 -2 1 0 -1 0 2 -2 

1 -1 1 -1 1 -1 0 -1 0 1 1 -1 0 -1 1 -1 

0 -1 1 1 0 -1 0 1 1 -1 0 -1 1 -1 0 1 

0 -1 1 1 0 1 0 -1 1 1 1 -1 1 0 -1 0 

2 -2 0 1 0 -1 1 1 1 1 1 0 1 -1 1 0 

1 -1 1 -2 1 -1 1 1 1 1 0 -2 1 0 0 1 

0 -1 1 -1 1 -1 0 -1 2 -2 0 1 1 -1 0 -1 

1 -1 1 -1 -1 0 2 0 1 0 0 0 0 -1 2 -2 

1 -1 1 -1 1 -2 1 0 0 -1 2 0 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 0 -1 -1 0 1 2 0 

0 -1 0 1 1 -1 1 -1 1 1 1 1 1 1 0 -1 

1 1 1 -1 1 -1 0 1 0 -1 1 -1 0 -1 1 1 

1 -1 1 -1 1 0 1 1 1 -1 1 -1 1 1 1 -1 

0 -1 2 0 1 1 0 -1 1 -1 1 -1 1 0 -1 0 

2 -2 1 0 -1 0 2 -1 0 1 1 -1 1 -1 1 0 

1 1 1 1 1 -1 1 0 -1 0 2 -2 0 -2 1 0 

1 0 1 -1 1 0 -1 0 2 0 1 0 1 -1 1 -1 

1 -1 -1 0 2 0 1 0 -1 0 2 0 1 0 0 -1 

2 -2 1 -1 1 -1 0 -2 1 1 0 -1 2 -2 1 0 

0 -1 2 -2 1 0 -1 0 2 0 1 0 1 0 2 -1 

0 -1 1 1 1 0 1 0 1 -1 0 -2 1 -1 0 -1 

1 -1 1 1 1 -1 1 -2 1 0 0 -1 0 1 1 -1 

1 0 -1 0 2 0 1 0 -1 0 2 0 1 -2 1 0 

1 0 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 0 -1 2 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 0 1 -2 -1 0 2 0 1 -1 1 0 0 -1 2 -2 

1 0 -1 0 2 0 0 -2 1 -1 0 1 2 0 1 -1 

0 -1 0 1 2 1 0 -1 1 -1 1 -1 1 -1 1 -1 

1 0 0 -1 0 1 1 -1 0 -1 1 -1 1 0 1 0 

1 -1 1 0 1 -1 2785 3106 300 MP stroke

1 0 -1 0 2 0 1 0 1 -1 1 -1 1 -1 1 0 

-1 0 2 0 1 1 1 0 0 -1 0 1 1 -1 0 -1 

2 -2 1 0 1 -1 1 0 1 0 -1 0 2 0 0 -2 

1 1 1 -1 1 -2 1 0 1 -1 1 -1 0 -2 1 -1 

0 1 1 -1 1 1 1 -1 0 -1 2 0 1 -1 1 0 

1 0 1 1 0 -2 1 1 1 -1 0 1 0 -1 2 -2 

1 -1 1 0 -1 0 2 0 1 0 1 -1 -1 0 2 0 

1 -1 1 0 -1 0 2 0 0 -1 2 0 0 -2 1 1 

0 -1 0 1 1 -1 1 0 -1 0 2 0 1 -1 1 -1 

1 0 -1 0 2 1 1 1 0 -1 1 1 1 0 1 1 

1 -1 1 -1 1 0 0 -2 1 1 1 -1 1 0 0 -1 

0 1 1 -1 1 0 -1 0 2 -2 1 -1 1 -1 1 0 

1 0 1 -1 1 -1 0 -1 0 1 1 -1 1 -1 0 -1 

2 -1 1 0 1 -1 1 -1 1 0 -1 0 2 -2 1 -1 

1 -1 0 -1 0 1 1 -1 1 -1 1 -1 1 0 -1 0 

2 -2 1 0 1 -2 -1 0 2 0 0 -1 3 -2 0 -1 

1 -1 1 -1 1 0 0 1 0 -1 1 -1 1 -1 1 -1 

0 -1 2 0 1 -1 1 -1 1 -1 1 -1 1 0 1 0 

0 -2 2 -1 0 -1 1 1 1 0 1 -1 0 1 0 -1 

1 -1 1 1 -1 0 2 -2 1 1 1 1 -1 0 2 0 

1 -1 1 -1 1 0 1 0 2 -1 0 1 1 -1 0 -1 

0 1 1 -1 1 -1 1 -2 1 0 1 0 1 0 1 -1 

1 -1 1 0 0 -2 1 -1 0 1 1 -1 0 -1 1 1 

1 -1 1 -1 1 -1 -1 0 2 0 0 1 1 -1 0 -1 

0 1 1 -1 0 -1 1 1 1 -1 1 1 -1 0 2 0 

1 -1 1 0 -1 0 2 0 0 -1 2 0 1 -1 1 -1 

0 -1 0 1 1 1 0 -1 1 1 1 -1 1 -1 1 1 

1 0 -1 0 2 1 1 0 1 0 1 1 -1 0 2 -2 

0 -1 0 1 1 -1 0 -1 2 -2 1 0 -1 0 2 -2 

1 0 -1 0 2 -2 0 -1 1 -1 1 -1 1 0 1 1 

1 -1 1 -1 1 1 1 -1 1 0 1 -1 1 -1 -1 0 

2 0 1 -1 0 -1 0 1 1 -1 0 1 1 -1 1 -1 

2 1 0 -1 1 1 0 -1 2 1 0 -1 1 -1 0 -2 

2 -1 1 -1 0 -1 1 -1 0 1 1 -1 0 1 1 -1 

1 1 1 -1 0 -1 0 1 1 -1 1 -1 1 0 -1 0 

2 0 1 1 1 -1 1 0 0 -2 2 0 0 -2 1 -1 

0 1 2 0 1 -1 1 0 -1 0 2 -2 1 0 1 1 

1 -1 1 0 0 -2 2559 3233 300 MP stroke

0 1 1 -1 1 -1 1 0 -1 0 2 0 1 -1 0 -2 

0 1 1 -1 0 1 0 -1 2 0 0 -2 2 -1 0 1 

1 -1 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 0 0 1 0 -1 1 -1 0 1 1 -1 0 -1 2 -3 

0 -1 1 -1 1 0 0 0 2 0 0 -1 0 0 1 -1 

1 1 1 1 1 -1 1 -1 1 -1 -1 0 2 0 1 -1 

1 0 1 1 0 -1 0 2 1 -1 0 -1 1 0 1 0 

1 -1 0 -2 1 -1 1 -1 1 -1 0 -1 0 1 1 -1 

0 1 1 -1 1 -1 1 0 0 -1 2 -2 0 1 0 -1 

2 0 1 0 0 0 0 -1 1 -1 0 -1 2 -1 1 -1 

0 -1 1 1 1 0 -1 0 2 -2 1 -1 0 -1 0 1 

2 -1 1 -1 0 -1 1 1 1 -1 1 0 -1 0 2 -2 

1 0 0 -1 0 1 1 -1 0 -1 1 -1 0 1 0 -1 

1 -1 0 -2 1 1 0 1 1 -1 0 -1 1 1 0 -1 

2 -2 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

0 1 0 -1 1 1 1 -1 0 -1 0 2 1 -1 1 0 

-1 0 2 0 0 -2 1 1 0 -1 2 -2 1 0 1 0 

0 -2 1 1 1 -1 1 0 -1 0 2 0 1 -1 1 2 

1 0 1 -1 1 0 1 -1 1 1 1 -1 -1 0 2 0 

1 -1 0 1 0 -1 1 1 1 -1 1 -1 1 -1 1 0 

-1 0 2 0 1 -1 1 0 1 -1 1 -1 1 0 -1 0 

2 0 1 -1 1 -1 1 0 1 -1 -1 0 2 0 1 1 

1 0 1�¡�À�à -1 1 0 -1 0 2 0 1 0 1 -1 0 -1 

0 1 1 -1 1 -1 1 0 -1 0 2 0 0 1 1 -1 

1 -1 1 -1 1 0 1 0 1 0 0 0 2 -2 1 -1 

1 0 -1 0 2 -2 0 1 1 -1 1 -1 1 0 0 -1 

2 -2 0 1 1 -1 0 1 1 -1 0 -1 1 1 1 -1 

1 0 0 -2 1 1 0 1 0 -1 1 1 0 -1 1 1 

0 0 2 -2 1 -1 1 -1 1 0 1 0 1 -1 1 0 

-1 0 2 -2 0 -1 2 -2 1 -1 1 0 1 0 1 1 

1 0 0 -1 0 1 1 -1 1 1 1 0 -1 0 2 0 

1 -2 1 0 1 1 0 1 0 -2 1 1 1 -1 1 0 

-1 0 2 -2 0 -1 1 -1 1 0 1 -1 1 0 1 -1 

-1 0 2 0 0 1 1 -1 1 1 -1 0 2 -2 0 -2 

1 -1 1 1 -1 0 2 -2 1 1 0 -1 2 -2 0 -1 

2 -2 1 -1 1 -1 0 1 0 -1 1 -1 0 -1 1 1 

0 -1 2 0 0 -2 1 1 0 -1 0 1 1 -1 0 1 

1 -1 1 0 0 -1 2345 3359 300 MP stroke

0 1 1 1 0 -1 0 1 1 -1 1 -1 0 1 1 -1 

0 -1 2 0 0 -1 1 -1 0 1 0 -1 1 1 1 -1 

1 -1 1 -1 1 -1 -1 0 2 0 0 1 2 0 0 -1 

2 -2 1 1 0 -1 0 1 1 -1 1 -1 1 -1 1 0 

1 -1 1 1 1 0 1 0 1 1 -1 0 2 0 1 0 

1 1 1 0 1 -1 1 -1 1 -1 -1 0 2 2 0 -2 

1 1 1 0 -1 0 2 -2 1 0 -1 0 2 -2 1 -1 

0 1 1 -1 1 -1 1 0 1 -1 1 0 1 0 1 0 

1 0 1 1 1 -1 1 1 1 -2 1 0 0 1 0 -1 

1 1 1 1 0 -1 0 1 1 -1 0 1 0 -1 1 1 

0 -1 3 -2 0 -1 1 -1 0 -1 2 0 1 -1 -1 0 

2 0 1 1 -1 0 2 0 0 -1 1 -1 1 1 0 -1 

2 -2 0 1 1 -1 1 -1 1 0 1 -2 -1 0 2 0 

0 -1 2 0 1 1 1 1 1 -1 1 -1 1 0 1 0 

-1 0 2 0 0 1 0 0 2 -2 0 1 0 -1 2 -2 

0 1 1 1 1 -1 1 0 1 -1 0 1 0 -1 1 -1 

1 -1 1 1 1 0 1 0 -1 0 2 0 1 -1 1 -1 

0 1 0 -1 1 -1 1 -1 1 -1 -1 0 2 0 1 0 

-1 0 2 0 1 -1 0 -1 0 1 1 -1 0 -1 1 1 

1 1 1 -1 1 0 1 0 1 -1 1 0 1 -1 1 0 

1 0 0 -1 2 -2 1 -1 1 1 -1 0 2 -2 1 -1 

1 -1 0 -1 2 0 0 -2 1 1 1 -1 1 -1 1 0 

-1 0 2 0 1 1 -1 0 3 -2 0 -1 1 1 1 -1 

1 0 -1 0 2 -1 1 0 1 -1 1 -2 -1 0 2 0 

1 -1 1 0 -1 0 2 0 1 -1 1 -1 1 0 -1 0 

2 -2 1 0 1 0 0 -1 2 -2 1 0 -1 0 2 -2 

1 -1 -1 0 2 0 1 0 1 -1 1 0 1 0 0 -1 

2 -2 1 -2 1 0 1 0 1 -1 1 0 1 -1 1 0 

1 0 0 1 0 -1 1 -1 1 -1 1 -1 0 1 2 0 

1 0 -1 0 2 0 1 -2 1 0 1 0 1 0 1 0 

1 0 0 -1 0 1 1 -1 1 -1 1 -1 -1 0 2 0 

1 0 -1 0 2 -1 1 0 1 0 1 0 1 -1 0 1 

0 -1 1 1 2 -1 0 -1 1 -1 0 -1 1 -1 1 -1 

1 0 1 0 1 0 0 -1 0 1 1 -1 1 -1 0 0 

2 -2 1 -1 1 0 1 1 1 0 -1 0 2 -2 0 1 

0 -1 2 0 1 -1 1 0 0 -1 0 1 1 -1 0 -1 

2 -2 0 2 0 -1 1 1 1 -1 1 0 0 -1 0 1 

1 -1 1 -1 1 2 2117 3462 300 MP stroke

1 0 0 -1 0 1 1 -1 0 1 1 1 0 -1 1 1 

1 -1 1 -1 1 -1 1 0 1 1 0 -1 0 1 1 -1 

1 -1 1 -1 0 -1 2 -2 1 -1 0 -1 2 -2 0 -1 

2 -2 1 -1 0 -2 1 1 0 -1 1 -1 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 0 0 -2 

1 1 1 -1 1 -1 0 1 0 -1 1 -1 1 0 -1 0 

2 0 1 0 1 1 1 -1 1 -1 1 0 0 -1 0 1 

1 -1 1 0 -1 0 2 -2 1 0 -1 0 2 -2 1 -1 

0 -1 1 1 0 -1 1 -1 1 0 -1 0 2 0 0 -1 

2 -2 1 0 1 0 1 0 0 -1 0 1 1 -1 1 0 

-1 0 2 0 0 -1 1 -1 1 0 0 -1 0 1 1 -1 

1 -1 1 1 1 -1 0 1 0 -1 1 1 0 -1 1 1 

1 -1 1 0 1 0 1 -1 1 -1 1 -1 0 1 0 -1 

2 -2 0 1 1 -1 1 0 1 -1 1 -1 1 -1 0 -1 

0 1 1 -1 1 -1 0 -1 0 1 1 -1 0 1 1 -1 

1 -1 1 -1 1 -1 1 -1 2 -1 0 1 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 -1 0 2 -2 0 -1 2 0 

0 -1 1 -1 1 0 -1 0 2 -2 1 1 1 -1 1 -1 

1 -1 0 -1 2 -2 0 1 0 -1 2 0 1 -1 0 -1 

2 -2 0 1 1 -1 0 -1 2 0 0 -1 3 0 0 -1 

1 -1 1 2 1 0 1 0 1 0 -1 0 2 -2 1 -1 

0 1 1 -1 1 0 1 -1 1 -1 0 1 0 -1 1 -1 

1 0 0 1 0 -1 1 1 1 -1 1 -1 1 -1 1 0 

-1 0 2 0 1 0 -1 0 2 0 1 -1 0 2 1 -1 

0 1 1 -1 0 -1 1 -1 0 -1 1 -1 1 -1 1 1 

1 0 0 1 0 -1 1 -1 1 1 -1 0 2 0 1 0 

1 -1 1 0 1 0 0 -2 1 1 1 -1 1 -1 0 -1 

1 1 1 1 1 -1 1 1 1 -1 0 -1 0 1 1 1 

1 -1 1 0 -1 0 2 0 0 -1 0 1 2 -1 1 0 

0 2 0 -1 1 1 0 -1 1 -1 1 1 1 0 1 -1 

0 -2 1 1 0 -1 2 0 2 1 0 -1 1 -1 1 1 

1 -1 1 -1 1 0 1 0 -1 -1 0 1 2 0 0 2 

1 -1 0 1 1 -1 1 -1 1 0 1 0 -1 0 2 0 

1 -1 1 -1 1 0 1 0 1 -1 1 0 1 0 1 -1 

1 -1 1 1 2 -1 0 -1 1 1 1 -1 -1 0 2 0 

1 -1 1 0 0 -1 0 1 1 -1 1 -1 1 0 -1 0 

2 -2 1 1 1 -1 0 0 3 -2 0 1 1 -1 1 -1 

1 -1 0 0 2 2 1892 3577 300 MP stroke

1 0 1 -1 0 -1 0 1 1 -1 1 -1 1 -1 0 -1 

2 -2 0 2 1 1 1 -1 1 1 0 -2 1 1 0 -1 

2 1 0 -1 1 -1 0 1 1 -1 0 1 0 -1 2 -1 

1 0 1 -1 1 0 1 1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 1 1 0 -1 0 2 0 1 -1 1 -1 

-1 0 2 2 1 -1 0 1 1 -1 0 -1 1 1 0 -2 

1 1 0 -1 1 -1 1 0 -1 0 2 -2 0 -1 0 1 

1 -1 0 1 1 -1 1 -1 1 0 2 -1 0 -1 1 1 

1 0 1 -1 1 0 0 -1 0 1 1 -1 1 -1 1 1 

0 1 2 0 0 -2 2 -2 1 0 -1 0 2 -2 1 1 

1 -2 1 0 1 -1 1 1 1 -1 1 -1 0 -1 2 -2 

1 -1 1 1 1 0 1 -1 1 0 -1 0 2 -2 1 -1 

1 -1 -1 0 2 0 1 -1 0 -1 2 -2 1 1 -1 0 

2 0 1 -2 1 0 1 -1 1�¡�À�à 0 -1 0 2 0 1 -1 

1 -2 1 0 0 -2 1 1 0 1 2 0 1 1 1 1 

1 -1 1 1 1 -1 1 0 1 -1 1 -1 0 1 0 -1 

1 1 0 -1 0 1 2 -1 0 -1 1 -1 1 -1 1 0 

-1 0 2 -2 1 -1 1 -1 1 0 1 -1 1 -1 0 1 

0 -1 1 -1 1 0 1 0 1 0 1 0 1 -1 1 0 

1 -1 1 -1 1 0 0 -1 2 0 1 -1 0 -1 0 1 

1 -1 0 -1 1 -1 1 0 1 0 1 0 0 1 0 -1 

2 -1 1 0 1 -1 0 -2 1 1 0 -1 1 1 0 -1 

0 1 1 -1 0 -1 2 -2 1 -1 1 -1 1 0 1 0 

0 -2 1 1 1 0 -1 0 2 -2 0 1 0 -1 1 1 

1 -1 1 -1 0 2 1 -1 1 -1 0 2 1 -1 1 0 

-1 0 2 0 1 0 0 -1 0 1 1 -1 1 1 1 1 

0 -2 1 0 1 -1 1 0 -1 0 2 -2 1 1 1 0 

0 -1 2 0 0 -1 2 -2 1 -1 1 1 0 -1 0 1 

1 -1 0 1 0 -1 1 1 1 -1 1 0 1 1 1 -1 

-1 0 2 0 0 -3 2 0 0 1 1 -1 1 0 -1 0 

2 0 1 -1 1 -1 1 0 -1 0 2 0 1 1 0 -2 

1 1 1 -1 1 0 1 0 1 -1 0 -2 1 1 1 -1 

0 -2 1 -1 0 1 1 -1 0 -1 0 1 1 -1 0 -1 

2 0 1 -1 1 0 1 0 0 1 2 0 1 -2 1 0 

1 -1 1 0 -1 0 2 0 1 1 0 -1 2 0 1 0 

-1 0 2 0 1 -1 1 1 0 -1 2 -2 1 -1 -1 0 

2 0 0 -1 1 -1 1 0 -1 0 2 0 1 -2 1 0 

1 -1 1 0 1 -1 1663 3690 300 MP stroke

0 -1 0 1 1 -1 0 -1 0 1 1 -1 1 -1 1 -1 

1 1 1 0 1 -1 1 0 1 -1 1 1 0 1 1 -1 

1 -1 0 1 1 -1 1 0 -1 0 2 -2 1 0 1 0 

1 0 -1 0 2 0 1 0 -1 0 2 0 0 -1 1 1 

1 -2 -1 0 2 0 1 -1 1 -1 1 1 1 -1 1 0 

-1 0 2 0 1 0 -1 0 2 -2 1 -1 0 1 0 -1 

1 1 1 -1 1 -1 1 -1 -1 0 2 0 1 0 1 0 

-1 0 2 0 0 -1 0 1 1 -1 1 0 -1 0 2 -1 

1 -1 1 0 0 -1 0 1 1 -1 1 -1 1 0 1 0 

1 0 0 -2 2 -2 1 1 0 -1 2 -2 1 -1 1 1 

0 -1 0 1 1 -1 0 -1 2 0 1 0 0 -1 2 0 

1 0 1 -1 2 -1 0 -1 1 -1 1 0 -1 0 2 -2 

0 1 0 -1 1 -1 1 0 1 0 1 -1 1 0 -1 0 

2 0 0 -1 1 -1 1 -1 1 1 1 -1 0 1 0 -1 

1 -1 1 0 0 -1 2 -2 1 0 -1 0 2 -2 0 1 

1 -1 1 0 1 -1 0 1 0 -1 2 -2 0 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 0 1 -1 0 -2 

1 -1 1 -1 1 -1 1 1 1 -1 1 -1 1 -1 0 -1 

0 1 1 -1 0 2 1 -1 0 -1 2 -2 0 1 1 -1 

1 -1 -1 0 2 0 1 0 -1 0 3 -2 1 -1 0 1 

1 -1 0 -1 2 -2 1 0 1 -1 1 0 1 0 1 -1 

0 -1 2 -2 0 1 2 0 1 -1 1 -2 1 0 0 -2 

2 0 1 -1 1 0 1 -1 1 0 1 0 -1 0 2 0 

1 -1 -1 0 2 2 0 -1 1 -1 1 0 1 0 1 -1 

0 -1 2 -2 1 -1 1 0 -1 0 2 0 0 -2 2 -2 

0 -1 1 -1 1 1 0 -1 0 1 1 -1 1 -1 1 -1 

1 1 0 -1 2 0 1 -2 1 0 1 -1 1 0 1 0 

1 -2 1 0 1 0 1 0 -1 0 2 -2 0 -1 1 -1 

1 -1 1 -2 1 0 1 -1 1 -2 -1 0 2 0 1 -1 

0 -1 2 0 1 0 1 -1 1 -1 1 0 1 0 1 -1 

0 1 0 -1 1 -1 0 -1 1 -1 1 -1 0 -1 2 -2 

1 1 1 -1 0 1 0 -1 1 1 1 -1 1 -1 1 -1 

-1 0 2 0 1 0 1 -1 1 -1 0 -1 0 1 1 -1 

1 -1 1 -1 1 -2 -1 0 2 0 1 -1 0 -1 0 1 

1 -1 0 1 1 -1 1 -1 1 -1 1 -1 1 0 -1 0 

2 0 1 -1 1 -2 1 0 1 0 1 1 0 -2 1 1 

0 -1 1 1 0 -1 1 -1 1 -1 1 0 1 0 1 0 

0 -1 2 -2 0 1 1433 3837 300 MP stroke

1 -1 -1 0 2 0 1 -1 1 -1 0 -1 2 -1 1 0 

1 0 1 0 1 -1 0 -1 3 0 0 -1 1 -1 1 1 

1 -1 0 -2 1 1 1 0 -1 -1 0 1 2 0 1 -1 

1 1 -1 0 2 -2 1 1 1 -1 0 1 1 -1 1 -1 

1 -1 1 1 -1 0 2 -2 1 -1 -1 0 2 0 1 0 

-1 0 2 -2 0 -1 1 -1 1 -1 1 0 -1 0 3 -2 

0 1 1 -1 0 1 0 0 1 -1 0 1 1 -1 1 -1 

1 0 1 0 -1 0 2 0 0 2 1 -1 0 1 1 -1 

1 0 -1 0 2 0 1 -1 0 1 0 -1 1 -1 0 -1 

2 -2 0 -1 2 0 0 -1 1 -1 0 -1 0 2 1 -1 

1 -2 1 0 1 -2 1 0 1 -1 0 -1 2 0 1 -1 

1 0 1 -1 1 -1 -1 0 2 0 0 1 1 -2 1 0 

1 1 1 0 1 -1 -1 0 2 0 1 0 1 -1 0 -1 

0 1 1 -1 1 -1 1 1 1 -1 1 1 -1 0 2 -2 

1 -1 1 0 1 0 1 -1 1 1 1 0 0 -2 1 1 

0 -1 1 1 1 -1 1 -1 1 -1 1 0 -1 0 2 -2 

0 -2 2 0 0 -1 2 -2 1 -1 1 -1 1 0 1 0 

1 -1 -1 0 2 0 1 1 0 -1 1 1 0 -1 2 0 

0 1 0 -1 2 -2 1 0 1 0 1 0 0 -1 2 -2 

1 -1 0 1 1 -1 0 -1 2 -2 0 -1 0 1 1 -1 

1 -1 1 1 -1 0 3 -2 0 -1 1 -1 1 1 1 0 

-1 0 2 -2 1 -1 1 -2 1 0 0 -1 2 -2 0 -1 

0 1 1 -1 0 -1 1 1 1 -1 -1 0 2 0 1 -1 

-1 0 2 0 1 -2 1 -1 1 0 0 1 0 -1 1 -1 

0 1 1 -1 0 1 1 -1 1 -1 1 1 -1 0 2 -2 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 0 -1 0 1 

1 -1 1 -1 0 -1 1 1 1 -1 0 -1 2 0 1 1 

1 -1 2 -1 1 -1 0 1 2 -1 0 1 1 -1 0 -1 

2 0 1 -2 1 0 0 -1 0 1 1 1 1 -1 -1 0 

2 0 1 -1 1 1 1 0 1 0 1 0 1 0 1 0 

1 -1 1 -1 1 -1 1 0 1 1 1 -1 1 -1 1 -1 

1 -1 0 1 0 -1 2 0 1 1 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 2 1 0 -1 1 1 0 -2 1 -1 

1 -1 1 -1 1 -1 1 -1 1 0 1 -1 0 0 2 -2 

0 -1 1 1 0 -2 1 1 0 -1 1 -1 0 2 0 -1 

2 -2 1 0 1 -1 0 -2 0 1 1 -1 0 1 2 -1 

0 -1 1 -1 1 0 1 0 0 -2 1 1 0 -1 1 -1 

1 1 1 1 1 0 1201 3969 300 MP stroke

1 0 1 -1 1 -1 1 -1 0 -1 0 1 1 -1 1 0 

1 -1 1 -1 1 -1 1 -1 0 0 2 0 1 1 0 1 

0 -1 1 -1 0 2 1 -1 1 -1 1 -1 1 -1 1 1 

1 0 1 0 1 0 1 -1 0 -2 1 -1 1 0 -1 0 

2 0 1 0 1 -1 1 1 -�¡�À�à1 0 2 -1 1 0 1 -1 

1 1 1 0 1 0 0 -2 1 1 0 -1 0 1 2 -1 

0 1 1 -1 1 -1 0 1 1 0 1 0 1 1 0 -2 

1 0 1 0 1 -1 1 -2 -1 0 2 0 1 0 -1 0 

2 -2 1 1 -1 0 2 0 1 -1 0 1 1 -1 0 -1 

0 1 1 -1 0 1 1 -1 0 -1 0 1 2 0 1 0 

1 0 0 1 0 -1 2 0 1 -1 2 -1 0 1 1 -1 

1 1 0 -2 3 -2 0 1 1 -1 0 1 1 -2 0 1 

1 -1 2 -1 0 1 1 -1 1 -1 1 -1 1 -1 1 0 

1 0 1 -1 1 -1 0 0 2 0 1 1 1 -1 1 1 

1 0 1 0 1 0 1 0 -1 0 2 -2 1 -1 1 0 

0 -1 0 1 1 -1 1 0 -1 0 2 -2 1 0 1 0 

1 -1 1 0 1 -1 0 -1 2 0 0 -2 2 0 1 -1 

1 0 -1 0 2 0 1 -1 1 0 -1 0 3 0 0 -1 

1 -1 0 1 1 -1 1 -1 1 0 -1 0 2 0 0 -1 

1 1 1 -1 1 -1 1 0 0 -2 1 1 1 -1 1 1 

1 -1 -1 0 2 0 0 -1 0 1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 0 -2 2 0 0 -1 2 -1 0 1 

1 1 1 -1 1 0 -1 0 2 0 0 -1 1 1 0 -1 

1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 -1 0 2 0 1 -1 -1 0 2 0 1 -1 

1 -1 1 0 -1 0 2 0 1 -1 0 1 0 -1 1 1 

0 -2 1 1 1 0 -1 0 2 0 0 1 1 -1 1 0 

1 0 1 0 -1 0 2 0 1 -1 1 -1 0 1 0 -1 

1 1 1 1 0 -1 1 0 1 0 0 -2 1 1 0 -1 

0 1 2 0 1 -1 0 -2 0 1 2 0 1 0 1 0 

1 0 1 -1 1 0 -1 0 2 0 1 -1 -1 0 2 -1 

1 1 0 -2 1 1 1 -1 1 -1 1 0 -1 0 2 -1 

1 0 1 0 0 1 0 -1 1 -1 1 -1 1 -1 1 0 

1 0 1 -1 1 -1 1 0 0 -2 2 0 0 -1 2 0 

1 -2 1 -1 1 0 1 1 1 -1 1 0 1 -1 1 0 

1 0 1 -2 1 0 1 1 1 0 0 1 0 -1 2 0 

1 0 -1 0 2 -2 1 -1 1 -1 1 -1 1 -1 1 1 

0 -1 0 1 1 -1 968 4071 300 MP stroke

1 -1 1 0 1 0 1 -1 1 -2 1 -1 1 0 0 -2 

2 -2 1 -1 1 1 1 -1 1 -1 0 1 0 -1 1 1 

0 -1 1 1 0 -1 2 -2 1 -1 1 0 -1 0 2 -2 

0 1 1 1 1 -1 1 -1 -1 0 2 0 1 -1 0 -1 

2 -2 0 1 0 -1 1 0 0 -2 1 0 1 -1 1 -1 

1 -2 1 0 1 -1 1 -1 1 -1 1 1 1 -1 1 0 

1 -1 -1 0 2 0 1 1 -1 0 2 -2 1 0 -1 0 

2 -2 0 1 1 -1 1 -1 2 -1 0 1 1 -1 1 0 

1 0 1 -2 1 0 1 -1 1 0 1 0 -1 0 2 -1 

1 0 1 1 -1 0 2 -2 0 1 0 -1 1 -1 1 0 

-1 0 2 0 0 -2 0 1 1 -1 1 0 -1 0 2 0 

1 -1 1 0 -1 0 900 4115 92 MP stroke

gr
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 543 2729 mt  -90 rotate

(R, m) s

90 rotate

5073 4998 mt 

(t, sec) s

gs 899 389 5357 4226 rc

SO

/c8 { 0.000000 0.000000 1.000000 sr} bdef

c8

1 -1 1 0 1 -1 1 -1 1 0 1 -2 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 5063 1517 300 MP stroke

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 1�¡�À�à 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 4764 1722 300 MP stroke

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 4465 1926 300 MP stroke

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 4166 2127 300 MP stroke

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 �¡�À�à-1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 3867 2327 300 MP stroke

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 3568 2524 300 MP stroke

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -2 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 �¡�À�à1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 3269 2707 300 MP stroke

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 2970 2888 300 MP stroke

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 2671 3069 300 MP stroke

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -2 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -2 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1�¡�À�à -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 2372 3249 300 MP stroke

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 2073 3428 300 MP stroke

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1774 3606 300 MP stroke

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1�¡�À�y -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -2 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1475 3783 300 MP stroke

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -2 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1176 3959 300 MP stroke

1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 -1 1 0 1 -1 

1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 1 -1 

1 0 1 -1 1 0 1 -1 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 -1 1 0 1 0 

1 -1 1 0 1 -1 1 0 1 -1 1 0 1 -1 1 0 

1 -1 1 0 1 0 1 -1 1 -1 1 0 1 0 1 -1 

1 0 1 0 1 0 1 -1 1 0 899 4116 278 MP stroke
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��¡�À��4 0 rlineto��¡�À��
��¡�À��4 0 rlineto��¡�À��
��¡�À��3 1 rlineto��¡�À��
��¡�À��3 2 rlineto��¡�À��
��¡�À��2 3 rlineto��¡�À��
��¡�À��1 3 rlineto��¡�À��
��¡�À��0 3 rlineto��¡�À��
��¡�À��0 2 rlineto��¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��-3 2 rlineto�¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��4 2 rlineto��¡�À��
��¡�À��3 3 rlineto��¡�À��
��¡�À��1 3 rlineto��¡�À��
��¡�À��1 4 rlineto��¡�À��
��¡�À��-1 4 rlineto�¡�À��
��¡�À��-1 4 rlineto�¡�À��
��¡�À��-2 3 rlineto�¡�À��
��¡�À��-3 2 rlineto�¡�À��
��¡�À��-4 1 rlineto�¡�À��
��¡�À��-4 1 rlineto�¡�À��
��¡�À�
-4 -1 rlineto��¡�À��
��¡�À�
-4 -1 rlineto��¡�À��
��¡�À�
-3 -2 rlineto��¡�À��
��¡�À�
-2 -3 rlineto��¡�À��
��¡�À�
-1 -4 rlineto��¡�À��
��¡�À�
-1 -4 rlineto��¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À��2 -3 rlineto�¡�À��
��¡�À��2 -3 rlineto�¡�À��
��¡�À��4 -2 rlineto�¡�À��
��¡�À�
-1 -9 rmoveto��¡�À��
��¡�À��0 3 rlineto��¡�À��
��¡�À��2 2 rlineto��¡�À��
��¡�À��2 2 rlineto��¡�À��
��¡�À��3 0 rlineto��¡�À��
��¡�À��3 0 rlineto��¡�À��
��¡�À��2 -2 rlineto�¡�À��
��¡�À��2 -2 rlineto�¡�À��
��¡�À��0 -2 rlineto�¡�À��
��¡�À��0 -3 rlineto�¡�À��
��¡�À�
-2 -2 rlineto��¡�À��
��¡�À�
-2 -1 rlineto��¡�À��
��¡�À�
-3 -1 rlineto��¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-2 1 rlineto�¡�À��
��¡�À��-2 2 rlineto�¡�À��
��¡�À��0 2 rlineto��¡�À��
��¡�À�
-2 21 rmoveto��¡�À��
��¡�À��1 3 rlineto��¡�À��
��¡�À��0 2 rlineto��¡�À��
��¡�À��1 2 rlineto��¡�À��
��¡�À��2 1 rlineto��¡�À��
��¡�À��3 1 rlineto��¡�À��
��¡�À��2 0 rlineto��¡�À��
��¡�À��3 0 rlineto��¡�À��
��¡�À��2 -1 rlineto�¡�À��
��¡�À��1 -1 rlineto�¡�À��
��¡�À��2 -3 rlineto�¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À�
-1 -3 rlineto��¡�À��
��¡�À�
-2 -3 rlineto��¡�À��
��¡�À�
-1 -2 rlineto��¡�À��
��¡�À��-3 0 rlineto�¡�À��
��¡�À�
-2 -1 rlineto��¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-2 0 rlineto�¡�À��
��¡�À��-1 2 rlineto�¡�À��
��¡�À��-2 3 rlineto�¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��eofill�¡�À��
��¡�À��grestore�¡�À��
�� �¿�¡�¶�������¡�¶�������¡�¶�������¡�¶�������¡�¶�������¡�¶�������������#ýÿ�¡�¶�������¡�¶�������#ýþ�¡�¶�������¡�¶�������#ÿý�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#�þ�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#�þ�¡�¶�������¡�¶�������#�ÿ�¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#ÿ��¡�¶�������¡�¶�������#ý��¡�¶�������¡�¶�������#ý��¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#ÿ��¡�¶�������¡�¶�������#ÿ��¡�¶�������¡�¶�������#þ��¡�¶�������¡�¶�������#ý��¡�¶�������¡�¶�������#ü��¡�¶�������¡�¶�������#ü��¡�¶�������¡�¶�������#üÿ�¡�¶�������¡�¶�������#üÿ�¡�¶�������¡�¶�������#ýþ�¡�¶�������¡�¶�������#þý�¡�¶�������¡�¶�������#ÿü�¡�¶�������¡�¶�������#ÿü�¡�¶�������¡�¶�������#�ü�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#�þ�¡�¶�������¡�¶�������¡�¶�������¡�¶�������¡�¶�������¡�¶�������"�Ñ�—���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#�þ�¡�¶�������¡�¶�������#�þ�¡�¶�������¡�¶�������#�þ�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#þþ�¡�¶�������¡�¶�������#þÿ�¡�¶�������¡�¶�������#ýÿ�¡�¶�������¡�¶�������#ý��¡�¶�������¡�¶�������#þ��¡�¶�������¡�¶�������#þ��¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������¡�¶�������¡�¶�������¡�¶�������¡�¶�������"�æ�•���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#���¡�¶�������¡�¶�������#�ÿ�¡�¶�������¡�¶�������#�ÿ�¡�¶�������¡�¶�������#�ý�¡�¶�������¡�¶�������#�ü�¡�¶�������¡�¶�������#ÿý�¡�¶�������¡�¶�������#þý�¡�¶�������¡�¶�������#ÿþ�¡�¶�������¡�¶�������#ý��¡�¶�������¡�¶�������#þÿ�¡�¶�������¡�¶�������#ý��¡�¶�������¡�¶�������#þ��¡�¶�������¡�¶�������#ÿ��¡�¶�������¡�¶�������#þ��¡�¶�������¡�¶�������#ÿ��¡�d�ZMSOF��WMF MSPUBEPS COLORDEF =�������<�������.000�������������������������������������������¡�¶�������¡�¶�������¡�¶�������������"���º#��¡�d�ZMSOF��WMF MSPUBEPS COLORDEF =�������<�������.000�������������������������������������������¡�¶�������¡�¶�������¡�¶�������"���³Ü��¡�d�ZMSOF��WMF MSPUBEPS COLORDEF =�������<�������.000�������������������������������������������¡�d�ZMSOF��WMF MSPUBEPS COLORDEF =�������<�������.000������������������������������������������� �¾���	�q�þ�ñ�Z���x���Z���Z�ÿ�[�û�\�ø�]�õ�_�ó�a�ò�c�ñ�f�ñ�i�ñ�m�ò�p�ô�r�ö�t�ú�v�ý�w���x���x�
�x���w���v���u���s���q���o���l���i���e���a���_���[���Z���`�
�`���a���a���c���d���g���i���k���n���o���q���q�
�r���r���r�ÿ�q�ü�q�ú�o�ø�n�ö�k�ö�i�ö�g�÷�d�ù�c�ü�b�ÿ�a���`���`� �¿�����������"�������¡�¶�������¡�¶�������¡�À��currentpoint�¡�À��
��"�d�d���¡�¶�������¡�¶�������¡�À��currentpoint�¡�À��
��¡�À�A2 index sub 100 div 4 1 roll 2 index sub 100 div 4 1 roll pop pop��¡�À��
��"���Z���¡�¶�������¡�¶������� �¾�¡�À��currentpoint�¡�À��
��¡�À��newpath��¡�À��
��¡�À��moveto�¡�À��
��¡�À��gsave��¡�À��
��¡�À��scale��¡�À��
��¡�À��0 -5 rlineto�¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À��1 -3 rlineto�¡�À��
��¡�À��2 -3 rlineto�¡�À��
��¡�À��2 -2 rlineto�¡�À��
��¡�À��2 -1 rlineto�¡�À��
��¡�À��3 -1 rlineto�¡�À��
��¡�À��3 0 rlineto��¡�À��
��¡�À��4 0 rlineto��¡�À��
��¡�À��3 1 rlineto��¡�À��
��¡�À��2 2 rlineto��¡�À��
��¡�À��2 2 rlineto��¡�À��
��¡�À��2 4 rlineto��¡�À��
��¡�À��1 3 rlineto��¡�À��
��¡�À��1 5 rlineto��¡�À��
��¡�À��0 6 rlineto��¡�À��
��¡�À��0 5 rlineto��¡�À��
��¡�À��-1 4 rlineto�¡�À��
��¡�À��-1 4 rlineto�¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��-2 3 rlineto�¡�À��
��¡�À��-2 2 rlineto�¡�À��
��¡�À��-2 1 rlineto�¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-3 0 rlineto�¡�À��
��¡�À��-4 0 rlineto�¡�À��
��¡�À�
-4 -2 rlineto��¡�À��
��¡�À�
-2 -2 rlineto��¡�À��
��¡�À�
-4 -8 rlineto��¡�À��
��¡�À��-1 -11 rlineto�¡�À��
��¡�À��6 0 rmoveto��¡�À��
��¡�À��0 5 rlineto��¡�À��
��¡�À��1 4 rlineto��¡�À��
��¡�À��0 3 rlineto��¡�À��
��¡�À��2 3 rlineto��¡�À��
��¡�À��1 1 rlineto��¡�À��
��¡�À��3 2 rlineto��¡�À��
��¡�À��2 0 rlineto��¡�À��
��¡�À��2 0 rlineto��¡�À��
��¡�À��3 -2 rlineto�¡�À��
��¡�À��1 -1 rlineto�¡�À��
��¡�À��2 -3 rlineto�¡�À��
��¡�À��0 -3 rlineto�¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À��0 -5 rlineto�¡�À��
��¡�À��0 -5 rlineto�¡�À��
��¡�À�
-1 -4 rlineto��¡�À��
��¡�À��0 -3 rlineto�¡�À��
��¡�À�
-2 -2 rlineto��¡�À��
��¡�À�
-1 -2 rlineto��¡�À��
��¡�À�
-3 -2 rlineto��¡�À��
��¡�À��-2 0 rlineto�¡�À��
��¡�À��-2 0 rlineto�¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-1 2 rlineto�¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��-1 4 rlineto�¡�À��
��¡�À��0 5 rlineto��¡�À��
��¡�À��eofill�¡�À��
��¡�À��grestore�¡�À��
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�¡�	�£���¥���¦���§���§� �¿�����������"�������¡�¶�������¡�¶�������¡�À��currentpoint�¡�À��
��"�d�d���¡�¶�������¡�¶�������¡�À��currentpoint�¡�À��
��¡�À�A2 index sub 100 div 4 1 roll 2 index sub 100 div 4 1 roll pop pop��¡�À��
��"�������¡�¶�������¡�¶������� �¾�¡�À��currentpoint�¡�À��
��¡�À��newpath��¡�À��
��¡�À��moveto�¡�À��
��¡�À��gsave��¡�À��
��¡�À��scale��¡�À��
��¡�À��6 0 rlineto��¡�À��
��¡�À��1 3 rlineto��¡�À��
��¡�À��1 2 rlineto��¡�À��
��¡�À��3 2 rlineto��¡�À��
��¡�À��2 0 rlineto��¡�À��
��¡�À��3 0 rlineto��¡�À��
��¡�À��2 -1 rlineto�¡�À��
��¡�À��1 -1 rlineto�¡�À��
��¡�À��2 -2 rlineto�¡�À��
��¡�À��1 -2 rlineto�¡�À��
��¡�À��1 -3 rlineto�¡�À��
��¡�À��0 -3 rlineto�¡�À��
��¡�À��0 -4 rlineto�¡�À��
��¡�À��0 -1 rlineto�¡�À��
��¡�À��-2 3 rlineto�¡�À��
��¡�À��-2 2 rlineto�¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-3 0 rlineto�¡�À��
��¡�À��-4 0 rlineto�¡�À��
��¡�À�
-3 -2 rlineto��¡�À��
��¡�À�
-3 -2 rlineto��¡�À��
��¡�À�
-2 -3 rlineto��¡�À��
��¡�À�
-1 -4 rlineto��¡�À��
��¡�À�
-1 -4 rlineto��¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À��1 -4 rlineto�¡�À��
��¡�À��2 -3 rlineto�¡�À��
��¡�À��3 -2 rlineto�¡�À��
��¡�À��4 -2 rlineto�¡�À��
��¡�À��4 0 rlineto��¡�À��
��¡�À��4 0 rlineto��¡�À��
��¡�À��4 2 rlineto��¡�À��
��¡�À��3 3 rlineto��¡�À��
��¡�À��2 4 rlineto��¡�À��
��¡�À��1 3 rlineto��¡�À��
��¡�À��1 5 rlineto��¡�À��
��¡�À��0 5 rlineto��¡�À��
��¡�À��0 5 rlineto��¡�À��
��¡�À��-1 5 rlineto�¡�À��
��¡�À��-1 4 rlineto�¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��-2 3 rlineto�¡�À��
��¡�À��-2 2 rlineto�¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-3 1 rlineto�¡�À��
��¡�À��-3 0 rlineto�¡�À��
��¡�À��-3 0 rlineto�¡�À��
��¡�À�
-3 -1 rlineto��¡�À��
��¡�À�
-3 -2 rlineto��¡�À��
��¡�À�
-2 -2 rlineto��¡�À��
��¡�À�
-1 -3 rlineto��¡�À��
��¡�À�
-1 -4 rlineto��¡�À��
��¡�À��23 -19 rmoveto�¡�À��
��¡�À��0 -3 rlineto�¡�À��
��¡�À�
-1 -2 rlineto��¡�À��
��¡�À�
-1 -2 rlineto��¡�À��
��¡�À�
-2 -2 rlineto��¡�À��
��¡�À�
-2 -1 rlineto��¡�À��
��¡�À��-2 0 rlineto�¡�À��
��¡�À��-3 0 rlineto�¡�À��
��¡�À��-2 1 rlineto�¡�À��
��¡�À��-2 2 rlineto�¡�À��
��¡�À��-2 2 rlineto�¡�À��
��¡�À��0 3 rlineto��¡�À��
��¡�À��-1 3 rlineto�¡�À��
��¡�À��1 2 rlineto��¡�À��
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��¡�À�A2 index sub 100 div 4 1 roll 2 index sub 100 div 4 1 roll pop pop��¡�À��
��"�÷�ž���¡�¶�������¡�¶������� �¾�¡�À��currentpoint�¡�À��
��¡�À��newpath��¡�À��
��¡�À��moveto�¡�À��
��¡�À��gsave��¡�À��
��¡�À��scale��¡�À��
��¡�À�
-12 0 rlineto��¡�À��
��¡�À�
0 -92 rlineto��¡�À��
��¡�À��12 0 rlineto�¡�À��
��¡�À��0 34 rlineto�¡�À��
��¡�À��8 -8 rlineto�¡�À��
��¡�À�
10 -2 rlineto��¡�À��
��¡�À��6 0 rlineto��¡�À��
��¡�À��5 2 rlineto��¡�À��
��¡�À��5 3 rlineto��¡�À��
��¡�À��4 4 rlineto��¡�À��
��¡�À��3 5 rlineto��¡�À��
��¡�À��3 6 rlineto��¡�À��
��¡�À��1 6 rlineto��¡�À��
��¡�À��1 7 rlineto��¡�À��
��¡�À�
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