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Abstract: This study investigated the temporal/near re-occurrence of simulated phase variables in chaotically responding nonlinear Duffing oscillator using fractal dimension when excited harmonically. The unsteady and steady phase variables were simulated from three different initial conditions by the constant step fourth order Runge-Kutta algorithms while the fractal characterization was achieved by the box-counted method. A total of 8,192 boxes arranged edge-to-edge on the time axis and with equivalent size of simulation time step were used to store the simulated phase results that are within 0.02 tolerance limit relative to specified standard. However, the fractal dimensions estimate were based on 14-different resolution scales. The results show temporal distribution of simulated phase variables that shared qualitative and quantitative similarities with Cantor set. The estimated fractal dimensions were between 0.0 to 0.58 and 0.0 to 0.65 for displacement and velocity component respectively. The distribution of the estimated fractal dimensions shows distinct peak values for the initial conditions. The addition of corresponding peak values of the estimated fractal box dimension from the displacement and velocity components are 1.10, 1.09 and 1.12 for the initial conditions of (-1, 0), (0, 0) and (1, 0). These estimates can be used to predict the fractal dimension of the corresponding Poincare section to within 14.9% maximum absolute error.
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1. Introduction
Researchers have found fractal to be an important concept in dynamics. It is interestingly becoming one of the main fundamentals in chaos theory and nonlinear dynamics. Although the theory of chaos and the concept of fractals evolved independently, studies have shown that they have penetrated each other’s front and are highly interdependent. Exhaustive literature has shown fractal concept to be a resourceful tool for investigating interesting properties of chaotic dynamics. The main interesting properties of chaotic systems are nonperiodic and complex temporal behaviour, sensitive dependence on initial conditions, fractal structure and long term unpredictability (Aihara, 2002). Among these interesting dynamic properties, researchers’ attentions and interests have shifted to the study of temporal and spatio-temporal dynamic behaviours (Brindley et al, 1994; Baier and sahle, 1997; Nakao, 1999; Cai, 2001; MacIntosh et al, 2013; Zamani et al, 2014). Temporal property in dynamics refers to all properties of a system that varies with time. Temporal system sometime shares certain properties with cantor set. A Cantor set has been described as closed, totally disconnected, and perfect subset of a closed interval. The significance of cantor set in describing temporal distribution dynamics is enormous. Extensive works have been done by researchers in this field on the characterization of temporal distribution in system dynamics. Pathirana et al (2003) work was on estimating rainfall distributions at high temporal resolutions using a multifractal model. A multifractal model based on the scaling properties of temporal distribution of rainfall intensity was formulated to investigate the intensity distribution relationships in the available scaling regime. The findings obtained from the study have provided a clue to means of relating rainfall distributions at various temporal scales. In order to simulate and predict the air pollutant concentration data, Ho et al (2004) studied the temporal variations of PM10 concentration in Taipei using fractal approach. A simple generalised cantor set with two rescaling parameters and measured parameters was employed to model multifractal spectra of PM10 concentration time series. Although it was reported in the paper that it is difficult to conclude that PM10 is governed by a single two-scale cantor set, the results obtained can be considered as a satisfactory model for temporal distribution of PM10 concentrations. The authors’ paper provides some insight on the temporal distribution of a dynamic system. Analysis of high impedance faults using fractal approaches has been carried out (Mamishev et al, 1996). The application of the concepts of fractal geometry in the analysis of high impedance faults was described in the authors’ paper. The temporal behaviour of high impedance faults was examined using Root Mean Square (RMS). The paper showed that the temporal dynamics of power system currents is usually of low dimensions with 1.0 to 2.0 fractal dimensions. The authors’ paper has demonstrated the relevance of temporal dynamics in detection of impedance faults in power system. A temporal distribution of microseismicity using fractal technique was carried out by Latora et al (1998). The authors analysed a catalog of micro-earthquakes recorded by the four stations in the low eastern flank of Mt Etna during the period 1989-1994. The authors found that fractal clustering is very probably linked to the onset of the two eruptive phenomena that occurred in the same period. A chaotic perspective of rainfall dynamics at different scales has been examined (Sivakumar, 2001). The correlation dimensions for the four rainfall series implied the possible existence of a chaotic behaviour. The paper concluded that the presence of chaotic behaviour could provide interesting openings for a better understanding of the rainfall transformation process. In the same vein, a study which explored the invariance of properties manifested across scales and the determination of fractal cum multifractal behaviour observed in the temporal structure of rainfall using daily data has been carried out (Taouti, 2014). The paper adopted box-counting technique in order to determine the fractal dimension of daily rainfall data. The outcome of the study has given a deep insight to the temporal distribution of rainfall in a Mediterranean climate in northern Algeria. Telesca et al (2004) carried out an investigation of scaling properties in temporal patterns of seismic sequences by means of fractal techniques. The multifractal spectrum parameters derived from the analysis of the shape of the singularity spectrum has been used to measure the complexity of seismicity. Kozelov (2005) investigated the temporal dynamics of auorora by exploring available information about the spatial distribution of auroral luminosity in order to characterize the metric in “space of images”. The author’s article has indeed provided some understanding on the application of temporal chaos in television images. Enescu et al (2005) studied the temporal distribution of events in a paper that focused on Multifractal and chaotic analysis of Vrancea intermediate-depth earthquakes. In the first part of the work, multifractal characteristics of the temporal distribution of the earthquakes were analyzed. The outcome of the first part of the work showed two distinct scaling regimes. A clear non-homogeneous and multifractal pattern was found at small scales. At large scales, the temporal distribution of events showed a monofractal and close to random behaviour. The authors’ paper has enriched one’s understanding about the relevance of temporal distribution. The concept of temporal distribution was also applied in Gutiérrez et al (2006) paper. In the authors’ paper, characterization of temporal precipitation distribution using chaos game was carried out. The study showed that different climates exhibit characteristic patterns with different fractal exponents and entropies. The paper has indeed provided a useful application in climate classification and characterization of temporal precipitation aggregation patterns. One of the most seismically active areas in Italy was examined by (Telesca and Lovallo, 2008). The outcome of the study showed significant deviations from uniform power-law scaling in the seismic temporal fluctuations which were mostly linked with the occurrence of rather large earthquakes or seismic clusters. The evolution of the temporal mutifractal scaling properties of the Chiayi earthquake in Taiwan has been investigated (Tang et al, 2012). The study revealed that variations in the fractal dimension of earthquake may be used as a precursor of a large earthquake.
Despite the immense efforts made so far on characterization of temporal distributions using fractal approach, literature is very sparse on the study of temporal distribution of simulated phase variables of a chaotic dynamic system. The identified research gap motivated this present study which examined the temporal distribution of simulated phase variables in a nonlinear harmonically excited Duffing oscillator using fractal dimension as a characterization tool.

2. Methodology
The dimensionless second order differential equation (1) abstracted the harmonically excited Duffing oscillator used in this study and was reported to have chaotic response under some drive parameters in Moon (1987), Dowell (1988) and Narayanan and Jayaraman (1989b).
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Equation (1) refers,, and  represents respectively displacement, velocity and acceleration of the oscillator about a set datum over time (t). The drive parameters are damp coefficient (), excitation amplitude () and, excitation frequency (). Equation (1) can be simulated using fourth order Runge-Kutta algorithms only when it is represented as a pair of first order differential equivalent as in equations (2) and (3). The transformation procedure assumed as displacement and velocity component.
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The present study utilized the equilibrium positions of the Duffing oscillator as initial conditions. In view of this and with reference to equations (2) and (3) the un-excited Duffing oscillator has three equilibrium positions which are,, and . The corresponding Jacobian matrix is given by equation (4). Evaluation of this equation as a function of eigenvalue () at yield the characteristic equation 5 and at or  yield equation 6. The solutions to equations (5) and (6) are given by equation (7) and (8) respectively. Thus is an unstable saddle while  and  are stable focus.
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2.1 Fourth-order Runge-Kutta algorithms







The popular fourth–order Runge-Kutta algorithms scheme is given by equations (9) to (13), in which  and  represent any of the phase variables being simulated at iteration time nodes and  respectively. The simulation of the displacement and velocity components is done simultaneously at constant time step () taking respectively and for displacement and velocity component.
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2.2 Simulation Parameters









The present study used  = 0.168, = 0.21, and = 1.0 because Dowell (1988) reported chaotic response of the Duffing oscillator for these parameters combination. The simulation of the transient and steady solutions of equations (2) and (3) with the fourth order Runge-Kutta algorithms was driven at constant time step () in which. The transient and steady simulation period spanned the first twenty () and the next () consecutive excitation periods respectively. The reference phase variables (5000) were selected consecutively from the steady solutions in the first fifty () simulation periods. The temporal distribution of the remaining steady solutions that are within 0.02 tolerance relative to selected specified reference value were noted appropriately in 8192 lined-up boxes of size (). Thereafter these were analyzed for their corresponding estimated box dimension using the box-counted method and utilizing the selected reference phase variables one after the other. The procedure is very similar to that used by Salau and Oke (2013) for the fractals analysis of English alphabets in a doctoral thesis. 
2.3 Box-counted Method


The power law relationship is expected between the variation of the scale of observations (X) and the corresponding box-counted (Y) when using the box-counting method for estimating the fractal box dimension (D), hence the proportional equation (14). A straight line equation (15) with intercept log () and slope (D) is obtained when a constant of proportionality () is introduced and logarithm of both sides of equation (14) taking. The slope of the line of best fit to fourteen (14) observed data points is accepted as estimate of fractal box dimension for the present study.

				(14)


	(15)

3. Results and Discussion



Figure 1: Phase plots of steady simulation results in the time interval () when the simulation initial conditions is (-1, 0).


Figure 2: Temporal distribution/re-occurrence at 0.02 tolerance of displacement (bottom, 0.58612) and velocity (top, 0.22397) components in the steady simulation time interval () when the simulation initial conditions is (-1, 0).





The phase plots shown in figure 1 was simulated with  = 0.168, = 0.21, and = 1.0 from initial conditions (-1, 0) and have dynamic interpretation of chaotic response of the Duffing oscillator. This agreed with the report of Dowell (1988) for the combination of these drives parameters and thus validated the FORTRAN95 language simulation codes developed for the present study.
The displacement (bottom) and velocity (top) distribution/re-occurrence at 0.02 tolerance shown in figure 2 is very similar in visual appearance to Cantor dust (with a fractal dimension of 0.631) discussed in Barnsley (1993) and Edward (1996). Quantitatively the box dimensions are 0.454 and 0.615 respectively for displacement and velocity components, see table 1 and figure 3. The box dimensions (D) are equivalent to the slope of line of best fit to the log-log plots of scale and the counted number of filled boxes for the displacement and velocity components.




Table 1: Variation of number of filled boxes with increasing resolution for displacement (0.58612) and velocity (0.22397) components in the steady simulation time interval () when the simulation initial conditions is (-1, 0).
	Resolution
	Number of filled Boxes (Y)
	Natural logarithms of Scale and number of filled boxes

	(Scale=X)
	Displacement
	Velocity
	Scale
	Displacement
	Velocity

	1
	1
	1
	0.00
	0.00
	0.00

	2
	2
	2
	0.69
	0.69
	0.69

	4
	4
	4
	1.39
	1.39
	1.39

	8
	6
	8
	2.08
	1.79
	2.08

	16
	10
	16
	2.77
	2.30
	2.77

	32
	18
	32
	3.47
	2.89
	3.47

	64
	29
	61
	4.16
	3.37
	4.11

	128
	42
	94
	4.85
	3.74
	4.54

	256
	46
	122
	5.55
	3.83
	4.80

	512
	47
	133
	6.24
	3.85
	4.89

	1024
	48
	144
	6.93
	3.87
	4.97

	2048
	52
	169
	7.62
	3.95
	5.13

	4096
	60
	211
	8.32
	4.09
	5.35

	8192
	82
	297
	9.01
	4.41
	5.69





Figure 3: Log-log plots of resolution (scale) and the counted number of filled boxes.

Table 2: Estimated fractal box dimensions for sample of twenty out of 5001 investigated points when simulation initial conditions is (-1, 0).
	Phase Point
	Number of filled boxes out of 8192
	Fractal box dimension (D) of temporal distribution of filled boxes

	Displacement
	Velocity
	Displacement
	Velocity
	Displacement
	Velocity

	0.58612
	0.22397
	82
	297
	0.454
	0.616

	0.60051
	0.23404
	91
	293
	0.477
	0.613

	0.61555
	0.24480
	89
	301
	0.468
	0.614

	0.63128
	0.25619
	99
	326
	0.485
	0.620

	0.64775
	0.26817
	96
	330
	0.481
	0.620

	0.66499
	0.28069
	92
	334
	0.478
	0.624

	0.68303
	0.29368
	92
	324
	0.475
	0.617

	0.70191
	0.30708
	80
	318
	0.473
	0.615

	0.72163
	0.32078
	98
	348
	0.488
	0.618

	0.74222
	0.33471
	108
	344
	0.498
	0.615

	0.76369
	0.34876
	98
	325
	0.488
	0.606

	0.78605
	0.36282
	94
	286
	0.488
	0.592

	0.80928
	0.37675
	97
	252
	0.489
	0.576

	0.83339
	0.39043
	101
	230
	0.492
	0.567

	0.85834
	0.40369
	102
	205
	0.493
	0.550

	0.88410
	0.41638
	112
	223
	0.504
	0.556

	0.91065
	0.42832
	114
	206
	0.507
	0.548

	0.93791
	0.43932
	122
	202
	0.517
	0.546

	0.96583
	0.44919
	125
	218
	0.513
	0.550

	0.99433
	0.45773
	121
	238
	0.516
	0.558




Table 3 refers. The numbers of filled boxes out of 8192 maximum possible for the displacement component remain consistently lower than that of the velocity component of the phase points studied. For instance for the phase point (0.99433, 0.45773) the corresponding number of filled boxes is (121, 238). However despite the fact that the filled boxes for the velocity component almost double that of the displacement counterpart there is only absolute difference of 0.042 in the estimated fractal box dimensions (0.516, 0.558). This is re-affirmation of the fact that the estimated fractal box dimension is highly dependent on the temporal distribution and not actual number of filled boxes. Based on a total of 5001 studied displacement value points, the number of filled boxes lies in the limits 8-242 and the estimated fractal box dimension lies between 0.181-0.575. The corresponding results for the velocity component is 10-390 limit values for the number of filled boxes while the estimated fractal box dimension lies between 0.204-0.648.
The results reported in figures 1 to 3 and tables 1 to 3 were similarly obtained for the studied initial conditions (0, 0) and (1, 0), but the results not presented here only to save space. However the normalized distribution of the estimated fractal box dimensions in 100-equal intervals between minimum and maximum estimated box dimension are presented in figures 4 to 6 for the respective studied initial conditions (-1, 0), (0, 0) and (1, 0).


Figure 4: Normalized distribution of the 5001 estimated fractal box dimension for the initial conditions (-1, 0).


The distributions of estimated fractal dimensions shown in figure 4 have peak values of 0.49 and 0.61 for respective displacement and velocity components.



Figure 5: Normalized distribution of the 5001 estimated fractal box dimension for the initial conditions (0, 0).



The distributions of estimated fractal dimensions shown in figure 5 have zero value lower limits in common and peak values of 0.47 and 0.62 for the respective displacement and velocity components. The observation is expected because the number of filled boxes is between 0-241 and 0-382 for the displacement and velocity components respectively.




Figure 6: Normalized distribution of the 5001 estimated fractal box dimension for the initial conditions (1, 0).



Though the initial conditions (-1, 0) and (1, 0) are stable focus the corresponding estimated fractal box dimension distributions of figures 4 and 6 lacked resemblance. Furthermore, as observed in figure 5, the distributions of estimated fractal dimensions shown in figure 6 have zero value lower limits in common and peak values of 0.50 and 0.62 for the respective displacement and velocity components. The observation is expected because the number of filled boxes is between 0-202 and 0-372 for the displacement and velocity components respectively.
Figures 4 to 6 refer. All the distributions skewed toward higher estimated fractal box dimension value. The addition of peak values of the estimated fractal box dimension from the displacement and velocity components are 1.10, 1.09 and 1.12 for the corresponding initial conditions of (-1, 0), (0, 0) and (1, 0). The maximum percentage absolute difference between each of these values and the optimum fractal disk dimension (1.2815) of the Poincare section for the same Duffing oscillator drive parameters reported by Salau and Ajide (2012) is 14.9%. The large percentage difference can be accounted by differences in computation methods and simulation time steps. Salau and Ajide (2012) used optimum disk counted method to analyze periodically reported phase variables over a very large number of iteration periods and shorter iteration step. However the iteration time step is higher for the current method and data used were collected from the relatively shorter time history of simulated phase variables.


4. Conclusions
This study has demonstrated the existence of qualitative and quantitative resemblance between the temporal distribution of a dynamic system phase variables and the Cantor set. The displacement temporal distribution compare visually well with Cantor set while the velocity counterpart compare very well with Cantor set in quantitative term. Moreover this study shows that the sum of the peak dimension values from the fractal analysis of the temporal distribution of phase variables can be used to predict the fractal dimension of the corresponding Poincare section to within 14.9% maximum absolute error.
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velocity

450.63010000000003	450.69290000000001	450.75569999999999	457.35309999999993	457.41589999999923	461.75129999999899	470.61059999999969	474.56900000000002	483.11410000000001	483.17700000000002	486.50700000000001	490.52829999999869	490.59109999999686	490.65390000000002	491.78489999999999	491.84769999999997	491.91059999999823	495.93179999999603	495.99459999999863	499.57609999999869	499.63889999999969	508.24689999999993	508.30970000000002	511.82829999999899	511.89109999999869	520.87609999999938	520.93889999999999	525.14859999999999	525.2115	533.37959999999998	533.44239999999797	536.20699999999999	539.9769	544.56370000000004	544.62649999999996	551.78930000000355	551.85219999999231	555.24509999999998	555.30789999999797	559.01499999999999	562.21939999999995	571.07870000000355	571.14149999999938	575.22559999999999	575.28840000000355	583.64509999999996	583.7079	586.66099999999949	586.72380000000055	590.49380000000053	593.38400000000001	593.44689999999946	602.62030000000004	607.08140000000003	607.14419999999996	614.93529999999748	614.9982	617.76279999999997	621.46989999999948	621.53269999999748	782.94769999999289	791.30439999999999	791.36719999999173	793.50350000000003	793.56629999999302	797.33619999999746	797.399	811.85039999999947	836.35479999999939	836.41759999999749	840.43889999999999	922.68580000000054	922.74860000000001	922.81139999999948	928.27780000000052	940.15300000000002	948.25829999999996	948.32119999999748	948.38400000000001	950.33179999999948	950.39459999999997	954.29020000000003	440.89109999999869	443.78139999999621	443.8442000000029	443.9069999999968	448.61939999999993	448.6823	448.74509999999964	448.80790000000002	448.87079999999969	448.93359999999615	448.99639999999505	450.69290000000001	450.75569999999999	450.81849999999969	450.88139999999697	450.94420000000002	451.00700000000001	451.06990000000002	451.1327	451.19549999999964	451.25839999999869	451.32119999999662	451.38400000000001	452.76629999999869	452.82920000000001	452.892	452.95479999999969	453.01769999999999	453.08049999999969	453.14330000000001	453.20619999999644	453.26900000000001	453.33179999999703	453.3947	453.45749999999964	460.62029999999999	460.68309999999963	463.1963999999968	466.71499999999969	466.77780000000001	468.1601	468.22299999999899	473.43799999999823	473.50080000000008	475.95129999999864	479.4069999999968	479.4699	479.53269999999969	479.59549999999899	480.28669999999869	480.34949999999998	480.41229999999899	485.62740000000002	485.6902	488.01499999999999	491.78489999999999	491.84769999999997	493.73269999999923	498.57080000000002	498.6336	501.02119999999627	504.47689999999869	504.53980000000001	504.60260000000238	505.54509999999999	505.60789999999997	505.67079999999999	510.88580000000002	510.9486	513.33619999999746	516.91769999999747	516.98050000000001	518.55129999999747	518.61410000000001	523.89199999999948	523.95479999999998	524.01769999999749	526.40530000000001	526.46809999999948	535.57870000000355	535.64149999999938	537.84069999999747	543.0557	543.11850000000004	543.18140000000005	543.24419999999998	543.30699999999797	545.12919999999997	545.19200000000001	545.25480000000005	545.31769999999312	545.38049999999998	545.44330000000002	545.50609999999949	545.56899999999996	554.49109999999996	554.5539	556.81590000000006	561.33979999999997	561.40259999999796	563.66459999999938	563.72739999999999	567.18310000000054	567.24599999999998	568.62829999999997	568.69110000000001	574.03179999999998	574.09460000000001	574.15749999999946	576.54509999999948	576.60789999999997	576.67070000000354	585.96989999999948	586.03269999999748	588.29459999999995	592.63	592.69290000000001	594.89199999999948	594.95479999999998	598.53619999999796	598.59910000000002	600.29549999999995	605.69910000000004	605.76189999999997	605.82470000000001	605.88759999999797	608.14949999999999	608.21230000000003	608.27520000000004	608.33799999999746	617.1345	617.19730000000004	619.39639999999997	630.01499999999999	632.02559999999949	632.08840000000055	635.98400000000004	638.24599999999998	638.30880000000002	642.51850000000002	644.46629999999232	644.52909999999997	648.42470000000003	650.81229999999255	650.87519999999938	650.93799999999749	655.58759999999938	656.96989999999948	657.03269999999748	660.61410000000001	660.67690000000005	663.37869999999998	663.44149999999797	663.50440000000003	672.99199999999996	673.0548	673.11759999999947	675.19110000000001	675.25390000000004	675.31679999999949	675.37959999999998	682.54239999999947	682.60530000000051	682.66809999999998	693.60080000000005	693.66369999999949	694.66899999999998	694.73180000000002	694.79459999999995	698.31319999999948	700.88930000000005	700.95219999999313	701.01499999999999	705.91589999999997	705.97870000000353	707.23530000000005	707.29819999999995	710.87959999999998	710.94239999999797	713.58140000000003	713.64419999999996	713.70699999999999	723.38310000000001	723.44599999999946	725.7079	725.77070000000663	725.83359999999948	730.23180000000002	732.61940000000004	732.68219999999997	737.26900000000001	737.33179999999948	738.65129999999749	738.71410000000003	742.29549999999995	745.06009999999947	745.12289999999996	754.67340000000354	754.73619999999949	754.79909999999995	756.87249999999949	756.93529999999748	756.9982	764.22380000000055	764.28670000000352	764.34949999999947	779.36629999999172	784.26719999999796	784.32999999999947	787.91139999999996	787.97429999999997	788.03709999999796	788.09990000000005	788.16279999999949	788.22559999999999	793.12649999999996	793.18930000000353	795.26279999999997	805.31590000000006	808.45749999999748	808.52030000000002	808.58309999999994	811.15920000000006	811.22209999999939	811.28490000000352	813.60969999999998	820.14419999999996	820.20699999999999	820.26980000000003	820.33269999999231	820.39549999999997	820.45830000000001	820.52119999999798	820.58399999999995	824.29110000000003	824.35389999999938	826.05039999999997	826.11320000000001	826.17600000000004	826.23889999999994	830.26009999999997	833.59019999999998	833.65300000000002	833.71590000000003	833.77870000000803	835.9778	836.04059999999947	836.10350000000005	844.64859999999999	844.71140000000003	845.77960000000053	845.84239999999738	849.36099999999749	851.4973	851.56009999999947	855.70699999999999	858.28310000000351	858.34589999999946	858.40880000000004	867.83359999999948	867.89639999999997	870.09550000000002	870.15830000000005	870.22119999999938	874.61940000000004	877.19550000000004	877.25829999999996	886.68310000000054	886.74590000000001	888.88219999999797	888.94509999999946	889.00789999999949	896.10789999999997	896.17070000000354	904.52739999999949	904.59019999999998	908.04589999999996	908.10880000000054	908.17160000000001	908.23440000000005	908.29729999999938	918.22469999999998	922.62289999999996	922.68580000000054	922.74860000000001	922.81139999999948	922.87429999999949	922.93709999999749	922.99990000000003	925.26189999999997	925.32470000000001	935.94330000000002	941.47249999999997	941.53530000000001	950.08050000000003	950.14329999999939	952.15390000000002	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	1	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	2	Simulation Time

Displcacement & Velocity



0	0.69315000000000004	1.38629	2.0794399999999977	2.7725900000000001	3.4657399999999998	4.1588799999999955	4.8520299999999965	5.5451799999999976	6.2383199999999999	6.9314700000000133	7.6246199999999655	8.3177700000000012	9.0109100000000009	0	0.69315000000000004	1.38629	1.7917599999999998	2.3025899999999977	2.8903699999999977	3.3673000000000002	3.73767	3.8286399999999987	3.850149999999978	3.8711999999999978	3.9512399999999968	4.0943399999999945	4.4067200000000124	
0	0.69315000000000004	1.38629	2.0794399999999977	2.7725900000000001	3.4657399999999998	4.1588799999999955	4.8520299999999965	5.5451799999999976	6.2383199999999999	6.9314700000000133	7.6246199999999655	8.3177700000000012	9.0109100000000009	0	0.69315000000000004	1.38629	2.0794399999999977	2.7725900000000001	3.4657399999999998	4.1108699999999985	4.5432899999999998	4.8040199999999755	4.8903499999999998	4.9698099999999998	5.1298999999999975	5.3518600000000003	5.6937299999999995	Log of Scale

Log of filled boxes

Displacement (4a)
0.18277000000000004	0.18672000000000041	0.19066	0.1946	0.19855	0.20249000000000134	0.20643000000000133	0.21038000000000001	0.21432000000000001	0.21826000000000154	0.22220999999999999	0.22614999999999999	0.23008999999999999	0.23404000000000041	0.23798000000000041	0.24192000000000041	0.24587000000000001	0.24981000000000139	0.25374999999999998	0.25769999999999998	0.26163999999999998	0.26558000000000032	0.2695300000000001	0.27347000000000032	0.27741000000000032	0.2813600000000025	0.2853000000000025	0.28924	0.29319000000000001	0.29713000000000001	0.30107000000000272	0.30502000000000284	0.30896000000000284	0.31290000000000284	0.31685000000000324	0.32079000000000002	0.32473000000000002	0.32868000000000375	0.33262000000000358	0.33656000000000347	0.34051000000000031	0.34445000000000031	0.34839000000000031	0.35234000000000032	0.35628000000000032	0.36023000000000011	0.36417000000000038	0.36811000000000038	0.3720600000000025	0.3760000000000025	0.3799400000000025	0.38389000000000284	0.38783000000000284	0.39177000000000284	0.39572000000000318	0.39966000000000307	0.40360000000000001	0.40755000000000002	0.41149000000000002	0.41543000000000002	0.41938000000000375	0.42332000000000375	0.42726000000000008	0.43121000000000032	0.43515000000000031	0.43909000000000031	0.44304000000000004	0.44698000000000032	0.45092000000000032	0.45487000000000088	0.45881000000000038	0.46275000000000005	0.4667	0.47064	0.4745800000000025	0.47853000000000001	0.48247000000000284	0.48641000000000284	0.49036000000000324	0.49430000000000324	0.49824000000000002	0.50219000000000003	0.50612999999999997	0.51007000000000002	0.51402000000000003	0.51795999999999998	0.52190000000000003	0.52585000000000004	0.52978999999999998	0.53373000000000004	0.53768000000000005	0.54161999999999999	0.54555999999999949	0.5495099999999995	0.55345	0.55739000000000005	0.56133999999999951	0.56528	0.5692199999999995	0.57316999999999996	8.0000000000000264E-4	0	0	0	0	0	0	2.0000000000000052E-4	0	0	0	8.0000000000000264E-4	4.0000000000000034E-4	4.0000000000000034E-4	6.0000000000000591E-4	0	4.0000000000000034E-4	4.0000000000000034E-4	2.0000000000000052E-4	0	0	2.0000000000000052E-4	2.0000000000000052E-4	0	4.0000000000000034E-4	2.0000000000000052E-4	0	0	2.0000000000000052E-4	2.0000000000000052E-4	0	0	4.0000000000000034E-4	0	1.0000000000000041E-3	0	8.0000000000000264E-4	4.0000000000000034E-4	0	2.0000000000000052E-4	4.0000000000000034E-4	0	6.0000000000000591E-4	6.0000000000000591E-4	6.0000000000000591E-4	0	4.0000000000000034E-4	2.0000000000000052E-4	8.0000000000000264E-4	2.0000000000000052E-4	1.1999999999999999E-3	4.0000000000000034E-4	2.5999999999999999E-3	4.0000000000000114E-3	3.0000000000000092E-3	4.0000000000000114E-3	8.0000000000000264E-4	6.0000000000000591E-4	3.0000000000000092E-3	3.6000000000000311E-3	5.6000000000000034E-3	7.2000000000000562E-3	6.0000000000000114E-3	6.6000000000000034E-3	7.4000000000000732E-3	9.4000000000000247E-3	9.8000000000000708E-3	7.8000000000000508E-3	1.3599999999999998E-2	2.3400000000000001E-2	1.9599999999999999E-2	2.5989999999999999E-2	3.8989999999999997E-2	4.3189999999999985E-2	5.2790000000000621E-2	3.8589999999999999E-2	3.5790000000000002E-2	3.7190000000000001E-2	4.7190000000000024E-2	8.5980000000000001E-2	7.1989999999999998E-2	3.739E-2	1.2800000000000021E-2	9.6000000000000026E-3	1.1599999999999996E-2	2.1399999999999999E-2	3.3590000000000002E-2	1.9000000000000166E-2	2.9589999999999998E-2	3.3790000000000001E-2	3.1190000000000002E-2	2.3400000000000001E-2	1.4200000000000001E-2	9.6000000000000026E-3	1.6199999999999999E-2	1.6400000000000001E-2	1.8599999999999998E-2	1.0400000000000001E-2	1.2E-2	9.8000000000000708E-3	Estimated fractal dimension

Normalized frequency

Velocity (4b)
0.20635999999999999	0.21080000000000004	0.21524000000000168	0.21969000000000041	0.22413	0.22857	0.23300999999999999	0.23745000000000024	0.24188999999999999	0.24632999999999999	0.25077000000000005	0.25522	0.25966	0.2641	0.26854	0.27298000000000244	0.27742000000000244	0.28186000000000244	0.28630000000000244	0.29075000000000001	0.29519000000000001	0.29963000000000001	0.30407000000000273	0.30851000000000273	0.31295000000000273	0.31739000000000273	0.32183000000000273	0.3262800000000029	0.33072000000000273	0.33516000000000273	0.33960000000000273	0.34404000000000001	0.34848000000000273	0.35292000000000273	0.35736000000000273	0.36181000000000313	0.36625000000000002	0.37069000000000002	0.37513000000000002	0.37957000000000313	0.38401000000000313	0.38845000000000313	0.39289000000000313	0.39734000000000347	0.40178000000000008	0.40622000000000008	0.41066000000000008	0.41510000000000002	0.41954000000000002	0.42398000000000313	0.42842000000000313	0.43287000000000364	0.43731000000000364	0.44174999999999998	0.44619000000000003	0.45063000000000003	0.45507000000000031	0.45951000000000031	0.46395000000000008	0.46840000000000032	0.47284000000000032	0.47728000000000032	0.48172000000000031	0.48616000000000031	0.49060000000000031	0.49504000000000031	0.49948000000000364	0.50392999999999999	0.5083699999999951	0.51280999999999999	0.51724999999999999	0.52168999999999999	0.52612999999999999	0.53056999999999477	0.53500999999999999	0.5394599999999995	0.54390000000000005	0.54834000000000005	0.55278000000000005	0.55722000000000005	0.56166000000000005	0.56610000000000005	0.57054000000000005	0.57499000000000511	0.57943	0.58387	0.58830999999999956	0.59275	0.59719	0.60163000000000488	0.60607000000000488	0.61051999999999951	0.61495999999999995	0.61939999999999995	0.62383999999999995	0.62827999999999995	0.63271999999999995	0.63715999999999995	0.64159999999999995	0.64605000000000545	1.0000000000000041E-3	6.000000000000058E-4	0	0	0	0	0	0	0	0	0	2.0000000000000052E-4	2.0000000000000052E-4	6.000000000000058E-4	0	0	0	2.0000000000000052E-4	2.0000000000000052E-4	2.0000000000000052E-4	0	0	0	0	0	0	2.0000000000000052E-4	4.0000000000000034E-4	2.0000000000000052E-4	0	1.0000000000000041E-3	2.0000000000000052E-4	0	6.000000000000058E-4	4.0000000000000034E-4	2.0000000000000052E-4	6.000000000000058E-4	6.000000000000058E-4	0	0	8.0000000000000264E-4	4.0000000000000034E-4	6.000000000000058E-4	2.0000000000000052E-4	0	2.0000000000000052E-4	6.000000000000058E-4	1.0000000000000041E-3	8.0000000000000264E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	1.0000000000000041E-3	1.4000000000000041E-3	6.000000000000058E-4	8.0000000000000264E-4	1.8000000000000153E-3	1.4000000000000041E-3	2.0000000000000052E-3	1.8000000000000153E-3	6.2000000000000536E-3	1.3599999999999998E-2	1.2200000000000001E-2	7.0000000000000114E-3	8.6000000000000208E-3	5.0000000000000114E-3	6.6000000000000034E-3	4.6000000000000034E-3	6.2000000000000536E-3	6.8000000000000334E-3	4.4000000000000124E-3	4.4000000000000124E-3	6.6000000000000034E-3	1.6000000000000021E-2	8.8000000000000248E-3	7.8000000000000499E-3	9.6000000000000026E-3	1.9800000000000206E-2	1.7399999999999999E-2	1.5400000000000021E-2	8.6000000000000208E-3	6.4000000000000619E-3	6.2000000000000536E-3	8.2000000000000007E-3	7.8000000000000499E-3	4.6000000000000034E-3	7.0000000000000114E-3	1.6400000000000001E-2	1.1400000000000127E-2	2.1200000000000042E-2	3.8390000000000001E-2	8.0379999999999993E-2	0.14516999999999999	8.5380000000000011E-2	5.839000000000049E-2	6.3789999999999999E-2	5.379000000000049E-2	8.518000000000002E-2	6.0589999999999998E-2	2.0199999999999999E-2	Estimated fractal box dimension

Normalized frequency

Displacement (5a)
2.8999999999999998E-3	8.7100000000000007E-3	1.4520000000000003E-2	2.0319999999999998E-2	2.6130000000000011E-2	3.1930000000000042E-2	3.7740000000000051E-2	4.3549999999999985E-2	4.9350000000000123E-2	5.5160000000000022E-2	6.0970000000000003E-2	6.677000000000001E-2	7.2580000000000019E-2	7.8380000000000033E-2	8.4190000000000098E-2	9.0000000000000024E-2	9.5800000000000024E-2	0.10161000000000002	0.10742000000000022	0.11322000000000022	0.11903000000000002	0.12483000000000002	0.13064000000000001	0.13645000000000004	0.14225000000000004	0.14806000000000041	0.15387000000000001	0.15967000000000001	0.16547999999999999	0.17127999999999999	0.17709000000000041	0.18290000000000142	0.18870000000000142	0.19450999999999999	0.20032	0.20612	0.21193000000000142	0.21773000000000142	0.22353999999999999	0.22935	0.23515	0.24096000000000142	0.24677000000000004	0.25257000000000002	0.25838000000000233	0.26418000000000008	0.26999000000000001	0.27580000000000032	0.28160000000000002	0.28741000000000233	0.29322000000000031	0.29902000000000262	0.30483000000000032	0.31063000000000002	0.31644000000000233	0.32225000000000031	0.32805000000000262	0.33386000000000426	0.33967000000000352	0.34547000000000233	0.35128000000000031	0.35708000000000262	0.36289000000000032	0.36870000000000008	0.37450000000000233	0.38031000000000365	0.38612000000000302	0.39192000000000426	0.39773000000000008	0.40353	0.40934000000000031	0.41515000000000002	0.42095000000000032	0.42676000000000008	0.43257000000000262	0.43837000000000376	0.44418000000000002	0.44998000000000032	0.45579000000000003	0.46160000000000001	0.46740000000000032	0.47321000000000002	0.47902000000000233	0.48482000000000347	0.49063000000000001	0.49643000000000032	0.50224000000000002	0.50805	0.51385000000000003	0.51966000000000001	0.52546999999999533	0.53127000000000002	0.53708	0.54288000000000003	0.54869000000000523	0.55449999999999999	0.56030000000000002	0.56611	0.57191999999999998	0.57772000000000523	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.0000000000000052E-4	0	0	4.0000000000000034E-4	0	0	4.0000000000000034E-4	2.0000000000000052E-4	8.0000000000000264E-4	4.0000000000000034E-4	0	4.0000000000000034E-4	0	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	0	2.0000000000000052E-4	6.0000000000000548E-4	0	2.0000000000000052E-4	0	4.0000000000000034E-4	0	2.0000000000000052E-4	2.0000000000000052E-4	0	8.0000000000000264E-4	4.0000000000000034E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	4.0000000000000034E-4	0	1.1999999999999999E-3	8.0000000000000264E-4	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	2.0000000000000052E-4	5.1999999999999998E-3	3.6000000000000294E-3	4.4000000000000124E-3	4.0000000000000034E-4	1.6000000000000155E-3	1.4000000000000041E-3	8.0000000000000264E-4	8.0000000000000264E-4	8.0000000000000264E-4	4.0000000000000114E-3	1.1999999999999999E-3	8.0000000000000264E-4	4.4000000000000124E-3	1.2E-2	5.6000000000000034E-3	1.2600000000000005E-2	2.7190000000000002E-2	3.4790000000000001E-2	3.679000000000001E-2	4.7790000000000554E-2	4.0189999999999997E-2	5.3790000000000469E-2	7.2390000000000676E-2	3.159E-2	3.0790000000000001E-2	2.9589999999999998E-2	3.2390000000000002E-2	5.2990000000000113E-2	4.1790000000000084E-2	3.2590000000000001E-2	3.7190000000000001E-2	2.4799999999999999E-2	4.3589999999999997E-2	4.5990000000000024E-2	4.1590000000000002E-2	2.9589999999999998E-2	2.1999999999999999E-2	1.1800000000000137E-2	3.3189999999999997E-2	2.7790000000000002E-2	3.279E-2	1.0200000000000001E-2	2.8999999999999998E-3	8.7100000000000007E-3	1.4520000000000003E-2	2.0319999999999998E-2	2.6130000000000011E-2	3.1930000000000042E-2	3.7740000000000051E-2	4.3549999999999985E-2	4.9350000000000123E-2	5.5160000000000022E-2	6.0970000000000003E-2	6.677000000000001E-2	7.2580000000000019E-2	7.8380000000000033E-2	8.4190000000000098E-2	9.0000000000000024E-2	9.5800000000000024E-2	0.10161000000000002	0.10742000000000022	0.11322000000000022	0.11903000000000002	0.12483000000000002	0.13064000000000001	0.13645000000000004	0.14225000000000004	0.14806000000000041	0.15387000000000001	0.15967000000000001	0.16547999999999999	0.17127999999999999	0.17709000000000041	0.18290000000000142	0.18870000000000142	0.19450999999999999	0.20032	0.20612	0.21193000000000142	0.21773000000000142	0.22353999999999999	0.22935	0.23515	0.24096000000000142	0.24677000000000004	0.25257000000000002	0.25838000000000233	0.26418000000000008	0.26999000000000001	0.27580000000000032	0.28160000000000002	0.28741000000000233	0.29322000000000031	0.29902000000000262	0.30483000000000032	0.31063000000000002	0.31644000000000233	0.32225000000000031	0.32805000000000262	0.33386000000000426	0.33967000000000352	0.34547000000000233	0.35128000000000031	0.35708000000000262	0.36289000000000032	0.36870000000000008	0.37450000000000233	0.38031000000000365	0.38612000000000302	0.39192000000000426	0.39773000000000008	0.40353	0.40934000000000031	0.41515000000000002	0.42095000000000032	0.42676000000000008	0.43257000000000262	0.43837000000000376	0.44418000000000002	0.44998000000000032	0.45579000000000003	0.46160000000000001	0.46740000000000032	0.47321000000000002	0.47902000000000233	0.48482000000000347	0.49063000000000001	0.49643000000000032	0.50224000000000002	0.50805	0.51385000000000003	0.51966000000000001	0.52546999999999533	0.53127000000000002	0.53708	0.54288000000000003	0.54869000000000523	0.55449999999999999	0.56030000000000002	0.56611	0.57191999999999998	0.57772000000000523	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.0000000000000052E-4	0	0	4.0000000000000034E-4	0	0	4.0000000000000034E-4	2.0000000000000052E-4	8.0000000000000264E-4	4.0000000000000034E-4	0	4.0000000000000034E-4	0	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	0	2.0000000000000052E-4	6.0000000000000548E-4	0	2.0000000000000052E-4	0	4.0000000000000034E-4	0	2.0000000000000052E-4	2.0000000000000052E-4	0	8.0000000000000264E-4	4.0000000000000034E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	4.0000000000000034E-4	0	1.1999999999999999E-3	8.0000000000000264E-4	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	2.0000000000000052E-4	5.1999999999999998E-3	3.6000000000000294E-3	4.4000000000000124E-3	4.0000000000000034E-4	1.6000000000000155E-3	1.4000000000000041E-3	8.0000000000000264E-4	8.0000000000000264E-4	8.0000000000000264E-4	4.0000000000000114E-3	1.1999999999999999E-3	8.0000000000000264E-4	4.4000000000000124E-3	1.2E-2	5.6000000000000034E-3	1.2600000000000005E-2	2.7190000000000002E-2	3.4790000000000001E-2	3.679000000000001E-2	4.7790000000000554E-2	4.0189999999999997E-2	5.3790000000000469E-2	7.2390000000000676E-2	3.159E-2	3.0790000000000001E-2	2.9589999999999998E-2	3.2390000000000002E-2	5.2990000000000113E-2	4.1790000000000084E-2	3.2590000000000001E-2	3.7190000000000001E-2	2.4799999999999999E-2	4.3589999999999997E-2	4.5990000000000024E-2	4.1590000000000002E-2	2.9589999999999998E-2	2.1999999999999999E-2	1.1800000000000137E-2	3.3189999999999997E-2	2.7790000000000002E-2	3.279E-2	1.0200000000000001E-2	2.8999999999999998E-3	8.7100000000000007E-3	1.4520000000000003E-2	2.0319999999999998E-2	2.6130000000000011E-2	3.1930000000000042E-2	3.7740000000000051E-2	4.3549999999999985E-2	4.9350000000000123E-2	5.5160000000000022E-2	6.0970000000000003E-2	6.677000000000001E-2	7.2580000000000019E-2	7.8380000000000033E-2	8.4190000000000098E-2	9.0000000000000024E-2	9.5800000000000024E-2	0.10161000000000002	0.10742000000000022	0.11322000000000022	0.11903000000000002	0.12483000000000002	0.13064000000000001	0.13645000000000004	0.14225000000000004	0.14806000000000041	0.15387000000000001	0.15967000000000001	0.16547999999999999	0.17127999999999999	0.17709000000000041	0.18290000000000142	0.18870000000000142	0.19450999999999999	0.20032	0.20612	0.21193000000000142	0.21773000000000142	0.22353999999999999	0.22935	0.23515	0.24096000000000142	0.24677000000000004	0.25257000000000002	0.25838000000000233	0.26418000000000008	0.26999000000000001	0.27580000000000032	0.28160000000000002	0.28741000000000233	0.29322000000000031	0.29902000000000262	0.30483000000000032	0.31063000000000002	0.31644000000000233	0.32225000000000031	0.32805000000000262	0.33386000000000426	0.33967000000000352	0.34547000000000233	0.35128000000000031	0.35708000000000262	0.36289000000000032	0.36870000000000008	0.37450000000000233	0.38031000000000365	0.38612000000000302	0.39192000000000426	0.39773000000000008	0.40353	0.40934000000000031	0.41515000000000002	0.42095000000000032	0.42676000000000008	0.43257000000000262	0.43837000000000376	0.44418000000000002	0.44998000000000032	0.45579000000000003	0.46160000000000001	0.46740000000000032	0.47321000000000002	0.47902000000000233	0.48482000000000347	0.49063000000000001	0.49643000000000032	0.50224000000000002	0.50805	0.51385000000000003	0.51966000000000001	0.52546999999999533	0.53127000000000002	0.53708	0.54288000000000003	0.54869000000000523	0.55449999999999999	0.56030000000000002	0.56611	0.57191999999999998	0.57772000000000523	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.0000000000000052E-4	0	0	4.0000000000000034E-4	0	0	4.0000000000000034E-4	2.0000000000000052E-4	8.0000000000000264E-4	4.0000000000000034E-4	0	4.0000000000000034E-4	0	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	0	2.0000000000000052E-4	6.0000000000000548E-4	0	2.0000000000000052E-4	0	4.0000000000000034E-4	0	2.0000000000000052E-4	2.0000000000000052E-4	0	8.0000000000000264E-4	4.0000000000000034E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	4.0000000000000034E-4	0	1.1999999999999999E-3	8.0000000000000264E-4	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	2.0000000000000052E-4	5.1999999999999998E-3	3.6000000000000294E-3	4.4000000000000124E-3	4.0000000000000034E-4	1.6000000000000155E-3	1.4000000000000041E-3	8.0000000000000264E-4	8.0000000000000264E-4	8.0000000000000264E-4	4.0000000000000114E-3	1.1999999999999999E-3	8.0000000000000264E-4	4.4000000000000124E-3	1.2E-2	5.6000000000000034E-3	1.2600000000000005E-2	2.7190000000000002E-2	3.4790000000000001E-2	3.679000000000001E-2	4.7790000000000554E-2	4.0189999999999997E-2	5.3790000000000469E-2	7.2390000000000676E-2	3.159E-2	3.0790000000000001E-2	2.9589999999999998E-2	3.2390000000000002E-2	5.2990000000000113E-2	4.1790000000000084E-2	3.2590000000000001E-2	3.7190000000000001E-2	2.4799999999999999E-2	4.3589999999999997E-2	4.5990000000000024E-2	4.1590000000000002E-2	2.9589999999999998E-2	2.1999999999999999E-2	1.1800000000000137E-2	3.3189999999999997E-2	2.7790000000000002E-2	3.279E-2	1.0200000000000001E-2	2.8999999999999998E-3	8.7100000000000007E-3	1.4520000000000003E-2	2.0319999999999998E-2	2.6130000000000011E-2	3.1930000000000042E-2	3.7740000000000051E-2	4.3549999999999985E-2	4.9350000000000123E-2	5.5160000000000022E-2	6.0970000000000003E-2	6.677000000000001E-2	7.2580000000000019E-2	7.8380000000000033E-2	8.4190000000000098E-2	9.0000000000000024E-2	9.5800000000000024E-2	0.10161000000000002	0.10742000000000022	0.11322000000000022	0.11903000000000002	0.12483000000000002	0.13064000000000001	0.13645000000000004	0.14225000000000004	0.14806000000000041	0.15387000000000001	0.15967000000000001	0.16547999999999999	0.17127999999999999	0.17709000000000041	0.18290000000000142	0.18870000000000142	0.19450999999999999	0.20032	0.20612	0.21193000000000142	0.21773000000000142	0.22353999999999999	0.22935	0.23515	0.24096000000000142	0.24677000000000004	0.25257000000000002	0.25838000000000233	0.26418000000000008	0.26999000000000001	0.27580000000000032	0.28160000000000002	0.28741000000000233	0.29322000000000031	0.29902000000000262	0.30483000000000032	0.31063000000000002	0.31644000000000233	0.32225000000000031	0.32805000000000262	0.33386000000000426	0.33967000000000352	0.34547000000000233	0.35128000000000031	0.35708000000000262	0.36289000000000032	0.36870000000000008	0.37450000000000233	0.38031000000000365	0.38612000000000302	0.39192000000000426	0.39773000000000008	0.40353	0.40934000000000031	0.41515000000000002	0.42095000000000032	0.42676000000000008	0.43257000000000262	0.43837000000000376	0.44418000000000002	0.44998000000000032	0.45579000000000003	0.46160000000000001	0.46740000000000032	0.47321000000000002	0.47902000000000233	0.48482000000000347	0.49063000000000001	0.49643000000000032	0.50224000000000002	0.50805	0.51385000000000003	0.51966000000000001	0.52546999999999533	0.53127000000000002	0.53708	0.54288000000000003	0.54869000000000523	0.55449999999999999	0.56030000000000002	0.56611	0.57191999999999998	0.57772000000000523	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	0	2.0000000000000052E-4	0	0	4.0000000000000034E-4	0	0	4.0000000000000034E-4	2.0000000000000052E-4	8.0000000000000264E-4	4.0000000000000034E-4	0	4.0000000000000034E-4	0	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	0	2.0000000000000052E-4	6.0000000000000548E-4	0	2.0000000000000052E-4	0	4.0000000000000034E-4	0	2.0000000000000052E-4	2.0000000000000052E-4	0	8.0000000000000264E-4	4.0000000000000034E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	4.0000000000000034E-4	0	1.1999999999999999E-3	8.0000000000000264E-4	6.0000000000000548E-4	4.0000000000000034E-4	1.6000000000000155E-3	2.0000000000000052E-4	5.1999999999999998E-3	3.6000000000000294E-3	4.4000000000000124E-3	4.0000000000000034E-4	1.6000000000000155E-3	1.4000000000000041E-3	8.0000000000000264E-4	8.0000000000000264E-4	8.0000000000000264E-4	4.0000000000000114E-3	1.1999999999999999E-3	8.0000000000000264E-4	4.4000000000000124E-3	1.2E-2	5.6000000000000034E-3	1.2600000000000005E-2	2.7190000000000002E-2	3.4790000000000001E-2	3.679000000000001E-2	4.7790000000000554E-2	4.0189999999999997E-2	5.3790000000000469E-2	7.2390000000000676E-2	3.159E-2	3.0790000000000001E-2	2.9589999999999998E-2	3.2390000000000002E-2	5.2990000000000113E-2	4.1790000000000084E-2	3.2590000000000001E-2	3.7190000000000001E-2	2.4799999999999999E-2	4.3589999999999997E-2	4.5990000000000024E-2	4.1590000000000002E-2	2.9589999999999998E-2	2.1999999999999999E-2	1.1800000000000137E-2	3.3189999999999997E-2	2.7790000000000002E-2	3.279E-2	1.0200000000000001E-2	Estimated fractal box dimension

Normalized frequency

Veolciy (5b)
3.2500000000000272E-3	9.7600000000000048E-3	1.6270000000000003E-2	2.2780000000000002E-2	2.929E-2	3.5799999999999998E-2	4.2310000000000535E-2	4.8820000000000002E-2	5.5330000000000122E-2	6.1839999999999999E-2	6.8349999999999994E-2	7.4860000000000523E-2	8.1370000000000012E-2	8.788E-2	9.4380000000000006E-2	0.10088999999999917	0.10740000000000002	0.11391	0.12042000000000012	0.12692999999999999	0.13344000000000125	0.13995000000000021	0.14646000000000142	0.15297000000000024	0.15948000000000159	0.16599000000000041	0.17250000000000001	0.17901000000000125	0.18551000000000142	0.19202	0.19853000000000001	0.20504000000000044	0.21155000000000004	0.21806000000000125	0.22456999999999999	0.23108000000000001	0.23759000000000041	0.24410000000000001	0.25061	0.25712000000000002	0.26363000000000003	0.27014000000000005	0.27664	0.28315000000000001	0.28966000000000008	0.29617000000000032	0.30268000000000261	0.30919000000000002	0.31570000000000031	0.32221000000000038	0.32872000000000262	0.33523000000000008	0.34174000000000004	0.34825	0.35476000000000002	0.36127000000000031	0.36777000000000032	0.37428000000000233	0.38079000000000002	0.38730000000000347	0.39381000000000427	0.40032000000000262	0.40683000000000002	0.41334000000000032	0.41985000000000233	0.42636000000000301	0.43287000000000347	0.43938000000000427	0.44589000000000001	0.45240000000000002	0.45891000000000032	0.46541000000000032	0.47192000000000262	0.47843000000000002	0.48494000000000032	0.49145000000000233	0.49796000000000262	0.50446999999999476	0.51097999999999999	0.51749000000000001	0.52400000000000002	0.53050999999999959	0.53702000000000005	0.54352999999999996	0.55003999999999997	0.55654000000000003	0.56305000000000005	0.56955999999999996	0.57606999999999997	0.5825799999999951	0.58909	0.59560000000000002	0.60211000000000003	0.60862000000000605	0.61512999999999995	0.62164000000000785	0.62815000000000065	0.634660000000005	0.64117000000000524	0.64767000000000741	6.0000000000000548E-4	0	0	0	0	0	0	0	0	0	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	6.0000000000000548E-4	0	0	0	0	4.0000000000000034E-4	0	2.0000000000000052E-4	2.0000000000000052E-4	2.0000000000000052E-4	0	2.0000000000000052E-4	0	0	1.1999999999999999E-3	4.0000000000000034E-4	2.0000000000000052E-4	0	6.0000000000000548E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	2.0000000000000052E-4	0	2.0000000000000052E-4	0	4.0000000000000034E-4	2.0000000000000052E-4	0	0	6.0000000000000548E-4	1.4000000000000041E-3	1.0000000000000041E-3	0	1.0000000000000041E-3	1.0000000000000041E-3	2.0000000000000052E-4	8.0000000000000264E-4	4.0000000000000034E-4	2.8000000000000052E-3	4.0000000000000034E-4	2.5999999999999999E-3	4.4000000000000124E-3	9.0000000000000028E-3	1.0600000000000021E-2	3.2000000000000327E-3	3.0000000000000092E-3	7.0000000000000114E-3	2.8000000000000052E-3	6.8000000000000334E-3	7.6000000000000104E-3	5.0000000000000114E-3	2.2000000000000092E-3	3.8000000000000052E-3	7.2000000000000536E-3	4.8000000000000004E-3	8.0000000000000227E-3	1.2600000000000005E-2	8.8000000000000248E-3	8.8000000000000248E-3	4.1999999999999997E-3	8.8000000000000248E-3	4.1999999999999997E-3	1.6199999999999999E-2	1.6000000000000021E-2	1.6600000000000153E-2	1.0400000000000001E-2	2.4600000000000011E-2	2.0000000000000011E-2	5.1999999999999998E-3	1.5200000000000003E-2	2.9989999999999999E-2	5.3589999999999999E-2	0.11358	0.15377000000000021	5.9990000000000133E-2	0.10498	0.14057	6.6989999999999994E-2	3.2500000000000272E-3	9.7600000000000048E-3	1.6270000000000003E-2	2.2780000000000002E-2	2.929E-2	3.5799999999999998E-2	4.2310000000000535E-2	4.8820000000000002E-2	5.5330000000000122E-2	6.1839999999999999E-2	6.8349999999999994E-2	7.4860000000000523E-2	8.1370000000000012E-2	8.788E-2	9.4380000000000006E-2	0.10088999999999917	0.10740000000000002	0.11391	0.12042000000000012	0.12692999999999999	0.13344000000000125	0.13995000000000021	0.14646000000000142	0.15297000000000024	0.15948000000000159	0.16599000000000041	0.17250000000000001	0.17901000000000125	0.18551000000000142	0.19202	0.19853000000000001	0.20504000000000044	0.21155000000000004	0.21806000000000125	0.22456999999999999	0.23108000000000001	0.23759000000000041	0.24410000000000001	0.25061	0.25712000000000002	0.26363000000000003	0.27014000000000005	0.27664	0.28315000000000001	0.28966000000000008	0.29617000000000032	0.30268000000000261	0.30919000000000002	0.31570000000000031	0.32221000000000038	0.32872000000000262	0.33523000000000008	0.34174000000000004	0.34825	0.35476000000000002	0.36127000000000031	0.36777000000000032	0.37428000000000233	0.38079000000000002	0.38730000000000347	0.39381000000000427	0.40032000000000262	0.40683000000000002	0.41334000000000032	0.41985000000000233	0.42636000000000301	0.43287000000000347	0.43938000000000427	0.44589000000000001	0.45240000000000002	0.45891000000000032	0.46541000000000032	0.47192000000000262	0.47843000000000002	0.48494000000000032	0.49145000000000233	0.49796000000000262	0.50446999999999476	0.51097999999999999	0.51749000000000001	0.52400000000000002	0.53050999999999959	0.53702000000000005	0.54352999999999996	0.55003999999999997	0.55654000000000003	0.56305000000000005	0.56955999999999996	0.57606999999999997	0.5825799999999951	0.58909	0.59560000000000002	0.60211000000000003	0.60862000000000605	0.61512999999999995	0.62164000000000785	0.62815000000000065	0.634660000000005	0.64117000000000524	0.64767000000000741	6.0000000000000548E-4	0	0	0	0	0	0	0	0	0	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	6.0000000000000548E-4	0	0	0	0	4.0000000000000034E-4	0	2.0000000000000052E-4	2.0000000000000052E-4	2.0000000000000052E-4	0	2.0000000000000052E-4	0	0	1.1999999999999999E-3	4.0000000000000034E-4	2.0000000000000052E-4	0	6.0000000000000548E-4	2.0000000000000052E-4	4.0000000000000034E-4	4.0000000000000034E-4	2.0000000000000052E-4	0	2.0000000000000052E-4	0	4.0000000000000034E-4	2.0000000000000052E-4	0	0	6.0000000000000548E-4	1.4000000000000041E-3	1.0000000000000041E-3	0	1.0000000000000041E-3	1.0000000000000041E-3	2.0000000000000052E-4	8.0000000000000264E-4	4.0000000000000034E-4	2.8000000000000052E-3	4.0000000000000034E-4	2.5999999999999999E-3	4.4000000000000124E-3	9.0000000000000028E-3	1.0600000000000021E-2	3.2000000000000327E-3	3.0000000000000092E-3	7.0000000000000114E-3	2.8000000000000052E-3	6.8000000000000334E-3	7.6000000000000104E-3	5.0000000000000114E-3	2.2000000000000092E-3	3.8000000000000052E-3	7.2000000000000536E-3	4.8000000000000004E-3	8.0000000000000227E-3	1.2600000000000005E-2	8.8000000000000248E-3	8.8000000000000248E-3	4.1999999999999997E-3	8.8000000000000248E-3	4.1999999999999997E-3	1.6199999999999999E-2	1.6000000000000021E-2	1.6600000000000153E-2	1.0400000000000001E-2	2.4600000000000011E-2	2.0000000000000011E-2	5.1999999999999998E-3	1.5200000000000003E-2	2.9989999999999999E-2	5.3589999999999999E-2	0.11358	0.15377000000000021	5.9990000000000133E-2	0.10498	0.14057	6.6989999999999994E-2	Estimated fractal box dimension

Normalized frequency

Displacement (6a)
2.9199999999999999E-3	8.7500000000000008E-3	1.4590000000000001E-2	2.0430000000000052E-2	2.6260000000000002E-2	3.210000000000001E-2	3.7940000000000002E-2	4.3770000000000003E-2	4.9610000000000112E-2	5.5449999999999999E-2	6.1280000000000001E-2	6.7119999999999999E-2	7.2959999999999997E-2	7.8789999999999999E-2	8.4630000000000066E-2	9.0470000000000023E-2	9.6300000000000024E-2	0.10213999999999998	0.10798000000000002	0.1138099999999992	0.11965000000000002	0.12548999999999999	0.13131999999999999	0.13716	0.14300000000000004	0.14882999999999999	0.15467	0.16051000000000001	0.16633999999999999	0.17218	0.17802000000000001	0.18385000000000001	0.18969000000000041	0.19552	0.20136000000000001	0.20720000000000041	0.21303000000000041	0.21887000000000001	0.22470999999999999	0.23053999999999999	0.23638000000000001	0.24222000000000021	0.24805000000000021	0.25389	0.25972999999999996	0.26556000000000002	0.27140000000000031	0.27724000000000004	0.28307000000000032	0.28891000000000239	0.29475000000000001	0.30058000000000268	0.30642000000000325	0.31226000000000032	0.31809000000000032	0.32393000000000038	0.32977000000000267	0.33560000000000267	0.34144000000000002	0.34728000000000031	0.35311000000000031	0.35895000000000032	0.36478000000000038	0.37062000000000267	0.37646000000000307	0.38229000000000002	0.38813000000000031	0.39397000000000437	0.39980000000000426	0.40564	0.41148000000000268	0.41731000000000273	0.42315000000000008	0.42899000000000032	0.43482000000000426	0.44066	0.44650000000000001	0.45233000000000001	0.45817000000000002	0.46401000000000031	0.46984000000000031	0.47568000000000032	0.4815200000000025	0.48735000000000267	0.49319000000000002	0.49903000000000008	0.50485999999999998	0.51070000000000004	0.51654	0.52237	0.52820999999999996	0.53405000000000002	0.53988000000000003	0.54571999999999998	0.55154999999999998	0.55739000000000005	0.56323000000000001	0.56906000000000001	0.57490000000000063	0.58074000000000003	4.4000000000000124E-3	0	0	0	0	0	0	0	0	4.0000000000000034E-4	0	0	6.0000000000000569E-4	0	0	0	0	0	0	0	0	4.0000000000000034E-4	0	0	0	0	0	0	0	0	0	0	0	2.8000000000000052E-3	4.0000000000000034E-4	2.3999999999999998E-3	2.3999999999999998E-3	2.0000000000000052E-4	2.0000000000000052E-4	2.2000000000000092E-3	8.0000000000000264E-4	0	4.0000000000000034E-4	6.0000000000000569E-4	6.0000000000000569E-4	0	1.6000000000000159E-3	2.5999999999999999E-3	2.2000000000000092E-3	0	1.0000000000000041E-3	1.0000000000000041E-3	4.0000000000000034E-4	0	2.0000000000000052E-4	8.0000000000000264E-4	2.0000000000000052E-4	6.0000000000000569E-4	1.8000000000000151E-3	2.5999999999999999E-3	7.2000000000000544E-3	4.8000000000000004E-3	2.8000000000000052E-3	7.6000000000000104E-3	9.8000000000000708E-3	2.4199999999999989E-2	1.5800000000000043E-2	1.7000000000000001E-2	1.5400000000000021E-2	2.4400000000000002E-2	1.4200000000000001E-2	9.0000000000000028E-3	1.0600000000000021E-2	9.0000000000000028E-3	7.6000000000000104E-3	5.8000000000000013E-3	2.0000000000000052E-3	2.2000000000000092E-3	2.3999999999999998E-3	2.5999999999999999E-3	5.8000000000000013E-3	1.1599999999999996E-2	1.6400000000000001E-2	1.5599999999999998E-2	3.5790000000000002E-2	5.3990000000000003E-2	9.718000000000003E-2	8.9980000000000004E-2	7.9579999999999998E-2	3.0190000000000002E-2	1.6000000000000021E-2	2.0000000000000011E-2	7.2789999999999994E-2	6.6589999999999996E-2	3.5189999999999999E-2	2.3599999999999993E-2	5.0189999999999999E-2	1.0600000000000021E-2	1.1599999999999996E-2	2.8989999999999998E-2	Estimated fractal box dimension

Normalized frequency

Velocity (6b)
3.2400000000000328E-3	9.7300000000000008E-3	1.6219999999999998E-2	2.2710000000000001E-2	2.9200000000000011E-2	3.568000000000001E-2	4.2169999999999999E-2	4.8660000000000002E-2	5.5149999999999977E-2	6.1639999999999986E-2	6.812E-2	7.4609999999999996E-2	8.1100000000000005E-2	8.7590000000000043E-2	9.4080000000000025E-2	0.10057000000000002	0.10705000000000002	0.11354	0.12003000000000009	0.12651999999999999	0.13300999999999999	0.13949000000000128	0.14598000000000041	0.15247000000000024	0.15896000000000196	0.16545000000000001	0.17193000000000044	0.17842000000000041	0.18491000000000196	0.19139999999999999	0.19789000000000001	0.20437	0.21085999999999999	0.21735000000000004	0.22384000000000001	0.23033000000000001	0.23680999999999999	0.24330000000000004	0.24979000000000168	0.25628000000000001	0.26277	0.26925000000000004	0.27574000000000004	0.28223000000000004	0.28872000000000031	0.29521000000000008	0.30170000000000002	0.30818000000000267	0.31467000000000267	0.32116000000000239	0.32765000000000088	0.33414000000000038	0.34062000000000031	0.34711000000000031	0.35360000000000008	0.36009000000000002	0.36658000000000307	0.37306000000000239	0.37955000000000239	0.38604000000000038	0.39253000000000032	0.39902000000000437	0.40550000000000008	0.41199000000000002	0.41848000000000307	0.42497000000000285	0.43146000000000267	0.43794000000000038	0.4444300000000001	0.45092000000000032	0.45741000000000032	0.46390000000000031	0.47038000000000307	0.47687000000000307	0.48336000000000268	0.48985000000000267	0.4963400000000025	0.50283	0.50930999999999949	0.51580000000000004	0.52229000000000003	0.52878000000000003	0.53527000000000002	0.54174999999999995	0.54823999999999951	0.55472999999999995	0.56122000000000005	0.56771000000000005	0.57418999999999998	0.58067999999999997	0.58716999999999453	0.59365999999999997	0.60015000000000063	0.60663000000000522	0.61312000000000477	0.61961000000000477	0.62610000000000265	0.63258999999999999	0.63907000000000613	0.64556000000000002	5.1999999999999998E-3	0	0	0	0	0	0	0	0	0	2.0000000000000052E-4	0	0	0	0	0	0	2.0000000000000052E-4	0	0	2.0000000000000052E-4	4.0000000000000034E-4	0	0	0	0	4.0000000000000034E-4	8.0000000000000264E-4	0	1.4000000000000041E-3	3.200000000000034E-3	0	2.0000000000000052E-4	0	0	2.0000000000000052E-4	0	6.0000000000000569E-4	0	6.0000000000000569E-4	8.0000000000000264E-4	1.0000000000000041E-3	0	2.0000000000000052E-3	8.0000000000000264E-4	1.0000000000000041E-3	6.0000000000000569E-4	0	0	5.6000000000000034E-3	2.2000000000000092E-3	2.5999999999999999E-3	9.0000000000000028E-3	2.0000000000000052E-3	1.6000000000000159E-3	1.6000000000000159E-3	1.1999999999999999E-3	1.6000000000000159E-3	1.1999999999999999E-3	1.1999999999999999E-3	1.8000000000000151E-3	6.0000000000000569E-4	1.1999999999999999E-3	2.2000000000000092E-3	2.8000000000000052E-3	1.0000000000000041E-3	2.2000000000000092E-3	1.8000000000000151E-3	1.4000000000000041E-3	1.8000000000000151E-3	2.8000000000000052E-3	2.3999999999999998E-3	1.4000000000000041E-3	1.8000000000000151E-3	1.8000000000000151E-3	1.0000000000000041E-3	1.1999999999999999E-3	1.0000000000000041E-3	2.0000000000000052E-3	1.6000000000000159E-3	1.8000000000000151E-3	3.200000000000034E-3	6.0000000000000569E-4	3.6000000000000298E-3	3.0000000000000092E-3	3.0000000000000092E-3	2.5999999999999999E-3	3.8000000000000052E-3	4.4000000000000124E-3	9.2000000000000068E-3	3.2190000000000003E-2	3.279E-2	7.6000000000000104E-3	2.9190000000000001E-2	8.2380000000000009E-2	0.25274999999999997	0.17257	0.10198	0.13256999999999999	3.739E-2	Estimated fractal box dimension

Normalized frequency
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