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Abstract: The paper presents a parametric study on interpolation techniques based post-

processed error estimation in finite element elastic analysis by varying important 

parameters of recovery, interpolation scheme and type of patch construction. The quality 

of error estimation with recovery parameters is compared in terms of local and global 

effectivity of error estimation, rate of error convergence, and adaptively refined meshes. 

A mesh free moving least square interpolation technique with proven reliability and 

effectivity is introduced for improving the recovery of finite element solution errors. The 

post-processed finite element solutions of elastic problems are presented for performance 

study under different parameters of recovery technique. The study concludes that 

recovery parameters of interpolation method have pronounced effect on the recovery of 

finite element solution error and analysis in adaptive environment. 

 

Keywords: Effectivity, error norm, moving least square interpolation, least square 
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1 Introduction 

The finite element method yields approximate solutions for the problems and the errors 

are inherent in the method. The finite element error is of two types namely, discretization 

and elemental error [Dow (1999)]. Elemental errors arise from modeling deficiencies in 

individual elements. They depend upon the algorithm employed for solving system 

equations and the method employed for computing derivatives of state variables. 

Elemental error can produce serious error in the computed solution unless special care is 

taken. The discretization errors are produced because the sub regions are not capable of 

representing the full range of behavior of the continuum. The discretization errors 

manifest themselves as discontinuities or jumps in components of stress or strain between 

elements and as misrepresentation of the actual boundary stresses. The magnitude of the 

jumps is indicative of the size of the local discretization error. The latter can be identified 

by whether the finite element solution satisfies equilibrium conditions at every point of 

the problem domain. The discretization error can be reduced by increasing the number of 

elements. The discretization error can be assessed by various developed estimation 

 
1 College of Engineering, Main Campus, Gregar, K. K. University, Abha, 61421, KSA. 

2 Minitry of Information, Soochan Bhavan, CGO Complex, Delhi, 110003, India. 

* Corresponding Author: Mohd. Ahmed. Email: mall@kku.edu.sa. 



 

 

 

688                                                                                        CMES, vol.121, no.2, pp.687-786, 2019 

 

techniques. However, interpolation techniques based error estimation is most popular that 

rely upon the so-called “recovery” of a higher order approximation of the computed 

variable of interest. The development of recovery of solution errors, a-priori and a-

posteriori-error estimation techniques are underway for the last several years. An 

extensive survey of a-posteriori error estimation is due to Ainsworth et al. [Ainsworth 

and Oden (1997); Gratsch and Bathe (2005); Ainsworth and Oden (1997); Gratsch and 

Bathe (2005)]. Mirzaei [Mirzaei (2015)] provides a comprehensive analysis of error 

estimation considering moving least square approximation. An error estimation method 

based on side curvature has been presented by Xing et al. [Xing, Wang and Makinouchi 

(1999)]. It was used to estimate the accuracy of finite element discretization of a 

deformed sheet, especially one with sharp or quasi-sharp corners. Liu et al. [Liu and 

Elmaraghy (1992)] discussed discretized errors, and their estimation in conjunction with 

quadrilateral finite element meshes which are generated by an intelligent mesh generator. 

Zienkiewicz et al. [Zienkiewicz and Zhu (1987)] proposed an error estimator which is not 

only accurate but whose evaluation is computationally so simple that it can be readily 

implemented in existing finite element codes. The estimator computes energy norm of 

error on global as well as local levels. Liu et al. [Liu, Nguyen and Lam (2008)] have 

proposed technique to obtain the exact finite solution to mechanics problem using the 

alpha finite element method (αFEM). Kim et al. [Kim and Lee (2010)] applied the 

equilibrated residual method with set of Neumann data for nonconforming elements to 

improve the finite element linear elasticity solution. Ullah et al. [Ullah, Coombs and 

Augarde (2013)] proposed a coupled finite element method (FEM) and the element-free 

Galerkin method (EFGM) error estimation based on local maximum entropy shape 

functions, for linear and nonlinear problems. Many different post-processing techniques 

can be employed to improve the quality of the derivatives of the finite element 

approximations such as averaging [Bramble and Schatz (1977)], local or global 

projections [Hinton and Campbell (1974)], and those exploring the super-convergence 

phenomenon. The nodal average method is a simple technique that leads to optimal 

convergence rates when only linear elements are considered. A general recovery 

technique has been developed by Zienkiewicz et al. [Zienkiewicz and Zhu (1992)] for 

determining the derivatives. The implementation of the recovery technique is simple and 

cost effective. The technique has been tested for a group of linear, quadratic and cubic 

elements for both one and two dimensional problems. Numerical experiments 

demonstrate that the recovered nodal values of the derivatives with linear and cubic 

elements are super-convergent. One order higher accuracy is achieved by the procedure 

with linear and cubic elements but two order higher accuracy is achieved for derivatives 

with quadratic elements. In particular, an O(h4) convergence of the nodal values of the 

derivatives for a quadratic triangular element is reported. Zienkiewicz et al. [Zienkiewicz 

and Zhu (1992)] derived a theorem on dependence of the effectivity index for the 

Zienkiewicz-Zhu error estimator and the convergence rate of a recovered solution. They 

found that with super-convergent recovery, the effectivity index tends asymptotically to 

unity. Numerical tests on various element types illustrate the effectivity of their error 

estimator in the energy norm and pointwise gradient (stress) error estimation. Li et al. [Li 

and Wiberg (1994)] presented a post-processing technique for obtaining a-posteriori error 

estimators both in the energy and L2 norms, an element patch that represents the union of 
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the considered element and its neighbours is introduced. The post-processing for 

determining more accurate solutions is made by fitting a higher order polynomial 

expansion to the computed solution at super-convergent points in the patch. The element 

error estimate norms are calculated directly from the improved solutions. The recovery 

by equilibrium in patches (REP) and the recovery by compatibility in patches (RCP) to 

obtain the improved stresses to the computed stress are due to Ubertini [Ubertini (2004)]. 

Parret et al. [Parret-Fréaud, Rey, Gosselet et al. (2016)] propose a moving least squares 

(MLS) recovery-based procedure to obtain post- processed smoothed stresses field in 

which the continuity of the recovered field is provided by the shape functions of the 

underlying mesh. Sharma et al. [Sharma, Zhang, Langelaar et al. (2018)] propose a stress 

recovery procedure for low-order finite elements in 3D in which the recovered stress field 

is obtained by satisfying equilibrium in an average sense and by projecting the directly 

calculated stress field onto a conveniently chosen space. More recently, Ahmed et al. 

[Ahmed, Singh and Deshmukh (2018)] has effectively implemented the element free 

Galerkin based recovery technique in finite element analysis of elastic problems with 

super-convergent properties. The researchers also present the improvement in the finite 

element method. Bathe et al. [Bathe and Zhang (2017)] has proposed a new finite element 

solution scheme with overlapping elements and present its complete formulation for two-

dimensional problems. Aragon et al. [Aragon and Simone (2017)] proposes a 

Discontinuity-Enriched Finite Element Method (DEFEM) for modeling problems with 

both weak and strong discontinuities independently of the finite element discretization 

and which adds enriched degrees of freedom only to nodes created at the intersection 

between a discontinuity and edges of elements in the mesh. 

The finite element analysis coupled with post-processing technique is influenced by 

several recovery parameters (i.e., parameters affecting the post-processed results) 

including meshing scheme, post-processed field variable, error norm, interpolation type 

for post processing, shape and size of influence domain, dilation parameter, order of 

polynomial expansion in basis function, weighting function, etc. There are only a few 

published works on the role of recovery parameters in interpolation based post-processed 

finite element procedures. Rajendran et al. [Rajendran and Liew (2003)] have proposed 

best-fit approach for predicting optimal stress sampling points for the patch recovery of 

nodal stresses. Wang et al. [Wang and Liu (2002); Kanber, Bozkurt and Erklig (2013); 

Wang and Liu (2002); Kanber, Bozkurt and Erklig (2013)] have propose optimal shape 

parameters in uniform grids while Perko et al. [Perko and Sarler (2007)] proposes shape 

parameters optimization in non-uniform grids. Neil et al. [Neil, Atluri and Zuo (2006)] 

propose a practical mathematics model for obtaining the optimal radius of support of 

radial weights used in MLS methods. Onate et al. [Onate, Perazzo and Miquel (2001)] 

have discussed the completeness, robustness, continuity and accuracy aspect of moving 

least squares (MLS) interpolation procedure. The present work deals with the study of 

influence of parameters on interpolation recovery based finite element elastic analysis. 

The moving least squares (MLS) interpolation technique is introduced very recently for 

post-processing of finite element solutions, it will be interesting to quantify the effect of 

various factors of MLS interpolation on the error recovery process, Moreover, presently 

post-processed techniques use mesh reliant patches for recovery of discretization error in 

the finite element solution. The meshes less patches for interpolation are investigated in the 
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present study. The discretization error at element and global levels in the finite element 

solution are presented in energy norm and elemental error in the solution is assumed 

constant with insignificant effect. The linear and quadratic triangular elements schemes are 

used for problem domain discretization. The four recoveres parameter namely, 

interpolation type for post-processing, shape of support domain, dilation parameter and 

order of polynomial expansion in basis function are selected for the parametric 

investigation. The effect of application of error estimation techniques under different 

recovery parameters are also explored for finite element analysis in adaptive environment. 

2 Least square interpolation technique (Zienkiewicz-Zhu (ZZ) Recovery) 

In ZZ super-convergent patch recovery technique [Zienkiewicz and Zhu (1992)], the 

nodal values of stress belong to a polynomial expansion of the same complete order as 

that present in the basis function and is valid over a patch of nodes surrounding the 

particular given node. Following polynomial expansiosn may be used for each 

component of stress. 

*(X) = P(X). a in which P(X) is the basis of the assumed polynomial, X = (x1, x2), the 

spatial variable and a the vector of the unknown parameters.  

A least square fit of s
h values over the nodal patches may be made by minimizing the 

functional (𝑎) = 1

2
∑ [𝜎𝑠

ℎ(𝑥𝑖, 𝑦𝑖)
𝑛𝑝
𝑖=1 − 𝑃(𝑥𝑖 , 𝑦𝑖). 𝑎]

2 

On simplification, it results into the following equation.  

A a = b where 𝑨 = ∑ 𝑃𝑖
𝑇(𝑥𝑖 , 𝑦𝑖)

𝑛𝑝
𝑖=1 𝑃𝑖(𝑥𝑖 , 𝑦𝑖)  and 𝒃 = ∑ 𝑃𝑖

𝑇(𝑥𝑖, 𝑦𝑖)
𝑛𝑝
𝑖=1 𝑑𝑖

ℎ(𝑥𝑖, 𝑦𝑖) where 

np is the total number of sampling points.  

3 Moving Least Squares (MLS) interpolation recovery technique 

The interpolation recovery technique derived the approximate functions using a set of 

nodes distributed over a domain, without depending on the meshing scheme, in least 

square sense. The Moving Least Square (MLS) approximation, uh(x), can be defined 

as,uh(x) = ∑ (𝑥𝑖)𝑢𝑖 =  (𝑥)𝑢
𝑛

𝑖=0
 where  (x) is shape function and m is the total 

number of terms in the basis function P(x). In the present study, m is taken as six for 

linear and nine for quadratic elements. PT(x) = [1, x, y, x2, xy, y2] is taken for linear 

element and PT(x) = [1, x, y, x2, xy, y2, x2y, xy2, x2y2] is taken for for quadratic element.  

The 1 (x) is given as, 
𝑖
 (𝑥) = 𝑃𝑇(𝑥)𝑎−1(𝑥)𝑃(𝑥𝑖)𝑤(𝑥 − 𝑥𝑖). The vector of coefficients 

a(x) can be obtained by minimizing a weighted residual as,  𝐽 = ∑ 𝑤(𝑥 −𝑛
𝑖=0

𝑥𝑖) [𝑃
𝑇(𝑥𝑖)𝑎(𝑥) − 𝑢𝑖

ℎ]2  where n is the number of nodes i and w(x−xi) is a weight 

function in 2-D associated to each node (domain of influence of that node) which is 

usually built in such a way that it takes a unit value in the vicinity of the point where the 

function and its derivatives are to be computed and vanishes outside a region Ωi 

surrounding the point xi. The support of the shape function (x) is equivalent to the 

support of the weight function. The following cubic spline weight function with circular 

or rectangular domain of influence is considered in the present study. 
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𝑤(𝑥 − 𝑥𝑖) = 𝑤(�̅�),=

{
 

 
2

3
− 4�̅�2 + 4�̅�3 𝑓𝑜𝑟 �̅�  ≤  
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2
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3
− 4�̅� + 4�̅�2 −

4

3
�̅�3 𝑓𝑜𝑟 1 ≤ �̅�  ≤  

1

2

0 𝑓𝑜𝑟 �̅� > 1 }
 

 
     (1) 

where �̅� = ‖𝑥 − 𝑥𝑖‖/𝑑𝑤and dw (=dmax. dxi) is the size of influence domain of the point 

xi where dmax is the dilation parameter. 

Minimization of weighted residual leads to  (𝑥) = 𝑃𝑇(𝑥)𝑎−1(𝑥)𝐵(𝑥)𝑤(𝑥 − 𝑥𝑖)
ℎ  

where 𝑎(𝑥) = ∑ 𝑤𝑖(𝑥 − 𝑥𝑖)
𝑛
𝑖=0 𝑃(𝑥𝑖)𝑃

𝑇(𝑥𝑖) and 𝐵(𝑥) = [𝑤𝑖(𝑥 −

𝑥𝑖)𝑃(𝑥𝑖) ,…… ,… .𝑤𝑛(𝑥 − 𝑥𝑛)𝑃(𝑥𝑛)] 
By putting MLS shape function into the well-known form of shape function equation, we 

get,  (𝑥) = 𝑁𝑇(𝑥)ℎ in which 𝑁𝑇(𝑥) = 𝑃𝑇(𝑥)𝑎−1(𝑥)𝐵(𝑥)𝑤(𝑥 − 𝑥𝑖)
ℎ

.  

4 Error evaluations 

The error in computed stress (), e* (- h) is defined as the difference between the 

exact or (recovered) values () and respective finite element solution value (h).  

The errors can be quantified in appropriate norms. The error in energy norm (E) may be 

defined as,‖𝑒‖𝐸= [𝑒𝜎
∗𝑇𝐷𝑒𝜎

∗𝑑𝛺]1/2An estimator is asymptotically exact for a particular 

problem if the global and local (element) effectivity index (𝜃 =
‖𝑒𝑒𝑥‖

‖𝑒‖
) i.e., ratio of the 

exact error (‖𝑒𝑒𝑥‖) and the evaluated error estimate (‖𝑒‖) in energy norm, converges to 

one when the mesh size approaches to zero. 

The accuracy () of a finite element solution may be defined as,

 

*

*





e

= . The solution is 

acceptable if   allow where allow is the allowable accuracy. If not, h-refinement i.e., 

reduction of element size is needed.  

5 Parametric study of interpolation recovery technique 

Numerical experiments on plate problems using finite element method were carried out to 

study the effect of the recovery parameters (i.e., parameters affecting the post-processed 

results) in terms of effectivity, rate of convergence and adaptively refined mesh. The 

plate domain is discretized using linear and quadratic triangular elements. The error at 

element and global levels in the finite element solution are computed in energy norm. 

The effect on the performance of interpolation recovery based post processed technique is 

studied by varying four parameters namely, interpolation type for post-processing, 

support domain shape, dilation parameter and number of terms in basis function. The 

mesh free circular and rectangular support domain shape is used in MLS interpolation 

recovery technique. The mesh dependent node patch is also used for least square and 

MLS interpolation. Six different dilation parameters namely, 2.4, 3.0, 4.0, 4.5, 5.5 and 

6.5, are selected for the moving least square interpolation formulation with consideration 

to order of element. Two set of number of basis function terms namely, 3, 6, 9 and 6,9 10 

are selected for fitting the derivatives of field variable over the nodes in support domain 

to recover the solution error in linear and quadratic element respectively.  
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5.1 Elastic analysis of plate problem 

The square elastic plate problem subjected to body loads (bx, by) is tested to study the 

effect of recovery parameters on post-processed finite element analysis of the problem. 

The body force of the plate is in the form of polynomials and close form displacements 

solution (u, v) due to body load are given in Eqs. (2) to (4) [Zienkiewicz and Zhu (1992)]. 

The plate domain discretized with linear and quadratic triangular elements is employed in 

the analysis (Fig. 1). 

bx = (α + β).(1-2x).(1-2.y)             (2) 

by = -2. β .y.(1-y) - (α +2. β).2.x.(1-x)             (3) 

u = 0, & v = -x.y.(1-x).(1-y)             (4) 

where constants α and β are α=[E. ν/((1- 2.ν) . (1+ ν))], β=[E/(2. (1+ ν))], and E and ν are 

Modulus of elasticity and Poisson’s Ratio respectively with a value of 1.0 N/mm2 and 0.3. 

        

       (a): Structured mesh (b): Unstructured mesh 

Figure 1: Plate problem discretized with triangular elements 

5.1.1 Recovery parameter: interpolation technique type and patch construction 

Two types of interpolations formulation namely, least square (ZZ recovery) interpolation 

and moving least square (MLS) interpolation, for fitting the field variable or its 

derivatives over the mesh reliant and mesh free patch of nodes, are used in recovery 

based finite element parametric study. The mesh dependent node patch for interpolation 

is the patch of nodes surrounding the particular given node of the mesh as shown in Fig. 2. 

The mesh dependent node patch is considered for MLS and least square interpolation. 

The MLS interpolation technique uses mesh free patch, i.e., support domain in circular 

and rectangular shape. The interpolation formulation effect on post processed results is 

investigated keeping dilation parameter constant with a value of 3.0 and 4.5 for linear 

elements and quadratic elements respectively. The number of terms in polynomial basis 

is taken as 6 for linear elements while the number of terms is 9 for quadratic elements in 

MLS interpolation technique. Tabs. 1-4 give the error convergence and effectivity 

obtained in post processed finite element elastic analysis using least square (ZZ) 

interpolation and MLS interpolation based recovery for linear elements. The finite 

element elastic analysis results with node patch and support domain constructed from the 

meshes of quadratic elements are given in Tabs. 5 to 8. 

From the tables, Tabs. 1-8, it is clear that recovery parameter, interpolation techniques 

and, types of element and patch construction significantly affect the performance of post-

processing based finite element analysis. The tables depict that order of error obtained 

employing recovery procedures is much lower than FEM solution error and error 

convergence is also manifold as compared to the FEM solution error with reduction of 
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mesh size. The effect on error order and convergence is further enhanced for higher order 

elements. The MLS interpolation recovery performs better over least square interpolation 

recovery with different elements and patch types giving higher error convergence and 

effectivity converging nearly to one with increase in mesh fineness. As far as the 

performance of element and patch type is concerned, the overall performance of lower 

order element and mesh free node patch (support domain) is superior. When comparing 

the support domain shape effect on the post-processed analysis, the rectangular support 

domain construction has better performance as compared to circular shape of support 

domain for both lower and higher order element. The convergence rate is higher and the 

effectivity is closer to one in case of rectangular support domain. Though, the order of 

error in energy norm obtained is higher in rectangular support domain. 

  

 

 

 

 

 

 
 

 

(a): Mesh Free Support Domain  (b): Mesh Reliant Node Patch 

Figure 2: Support domains and node patch for interpolation based recovery technique 

Table 1: Predicted errors for square plate problem with interpolation type and node patch 

in post-processing techniques (linear structured) 

Mesh Size 

(1/h) 

Exact 

Error in 

FEM 

(Energy 

Norm) 

Projected Stress Error in Energy Norm  

(MLS Recovery) 

Error (ZZ 

Least Square 

Recovery  

Support 

Domain 

(Circular) 

Support Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

1/ 4 0.09375 0.03123 0.07077 0.04380 0.14425 

1/8 0.04845 0.00694 0.01730 0.01073 0.05951 

1/12 0.03251 0.00285 0.00717 0.04587 0.03402 

1/16 0.02444 0.00152 0.00327 0.00248 0.02264 

1/24 0.01632 0.00063 0.00122 0.00106 0.01263 

1/32 0.01225 0.00034 0.00062 0.00058 0.08299 

Con. Rate 0.97875 2.17052 2.27789 2.08011 1.37313 

   Field nodes  

 
Support Domains 

Shape  

Boundary 

 Node 
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Table 2: Global effectivity for square plate problem with interpolation type and node 

patch in post-processing techniques (linear structured) 

Mesh 

Size (1/h) 

Effectivity, θ 

(MLS Recovery) 

Effectivity, θ (ZZ 

Least Square 

Recovery  

Support 

Domain 

(Circular) 

Support 

Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 
1/ 4 0.918019 0.995808 0.871453 1.431348 

1/8 0.977688 0.985682 0.955914 1.362973 

1/12 0.989683 0.997667 0.979153 1.294147 

1/16 0.994092 0.997166 0.986797 1.244962 

1/24 0.997332 0.998329 0.993682 1.182469 

1/32 0.998489 0.999086 0.996350 1.145079 

Table 3: Predicted errors for square plate problem with interpolation type and node patch 

in post-processing techniques (linear unstructured) 

Element Mesh  Exact 

Error in 

FEM 

(Energy 

Norm) 

Projected Stress Error in Energy Norm  

(MLS Recovery) 

Error (ZZ 

Least 

Square 

Recovery  

Elem. 

No. 
DoF 

Support 

Domain 

(Circular) 

Support 

Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

45 66 0.06789 0.01672 0.04963 0.03143 0.09031 

88 118 0.05018 0.00918 0.02505 0.01512 0.06200 

223 270 0.03064 0.00428 0.00857 0.00587 0.03404 

925 1014 0.01387 0.00114 0.00169 0.00134 0.00997 

1978 2106 0.00929 0.00057 0.00073 0.00063 0.00538 
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Table 4: Global effectivity for square plate problem with interpolation type and node 

patch in post-processing techniques (linear unstructured) 

Element Mesh  
Effectivity, θ 

(MLS Recovery) 

Effectivity, θ (ZZ 

Least Square 

Recovery  

No. of 

Elements 
DoF 

Support 

Domain 

(Circular) 

Support 

Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

45 66 0.958672 1.032141 0.921458 1.407369 

88 118 0.970474 0.999938 0.948550 1.398162 

223 270 0.983250 0. 989058 0.970936 1.367203 

925 1014 0.995079 0. 996055 0.992214 1.184349 

1978 2106 0.997810 0.997592 0.995185 1.125893 

Table 5: Predicted errors for square plate problem with interpolation type and node patch 

in post-processing techniques (quadratic structured) 

Mesh 

Size (1/h) 

Exact 

Error in 

FEM 

(Energy 

Norm) 

Projected Stress Error in Energy Norm  

(MLS Recovery) 

Error (ZZ 

Least 

Square 

Recovery  

Support 

Domain 

(Circular) 

Support 

Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

1/ 4 0.013168 0.000632 0.000186 0.000613 0.004932 

1/8 0.003388 0.000831 0.000020 0.000064 0.000808 

1/12 0.001515 0.000241 0.000007 0.000017 0.000297 

1/16 0.000854 0.000010 0.000002 0.000006 0.000147 

1/24 0.000380 0.000006 0.0000008 0.000005 0.000055 

Conv. 

Rate 
1.978481 2.615516 3.038872 2.710559 2.506217 
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Table 6: Global effectivity for square plate problem with interpolation type and node 

patch in post-processing techniques (quadratic structured) 

Mesh 

Size 

(1/h) 

Effectivity, θ 

(MLS Recovery) 

Effectivity, θ (ZZ Least 

Square Recovery  

Support Domain 

(Circular) 

Support Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch (Mesh 

Dependent) 

1/ 4 0.997272 0.999555 1.003259 0.950244 

1/8 0.999601 0.999924 1.001717 0.950675 

1/12 0.999889 1.000053 1.000934 0.952948 

1/16 0.999960 0.999993 1.000579 0.954808 

1/24 1.000033 1.000004 1.000363 0.957291 

Table 7: Predicted errors for square plate problem with interpolation type and node patch 

in post-processing techniques (quadratic unstructured) 

Element Mesh  Exact Error 

in FEM 

(Energy 

Norm) 

Projected Stress Error in Energy Norm  

(MLS Recovery) 

Error (ZZ 

Least Square 

Recovery  

Elem. 

No. 
DoF 

Support 

Domain 

(Circular) 

Support Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

45 66 0.006953 0.000507 0.000153 0.000306 0.003619 

88 118 0.003453 0.000233 0.000071 0.000119 0.001426 

223 270 0.001328 0.000078 0.000022 0.000038 0.000492 

925 1014 0.000319 0.000016 0.000005 0.000007 0.000097 

Table 8: Global effectivity for square plate problem with interpolation type and node 

patch in post-processing techniques (quadratic unstructured) 

Element Mesh  
Effectivity, θ 

(MLS Recovery) 

Effectivity, θ (ZZ Least 

Square Recovery  

No. of 

Element 
DoF 

Support 

Domain 

(Circular) 

Support Domain 

(Rectang.) 

Node Patch 

(Mesh 

Dependent) 

Node Patch (Mesh 

Dependent) 

45 66 0.994336 0.999081 0.998538 0.943867 

88 118 0.993854 1.000328 1.000131 0.937432 

223 270 0.995469 0.999859 0.999203 0.939080 

925 1014 0.997628 1.000142 0.999895 0.952348 
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The element effectivity frequency and stress error distribution in plate problem domain 

obtained with different recovery parameters is also plotted. The element effectivity 

frequency for linear and quadratic elements for support domain shape used in MLS 

interpolation based recovery technique is plotted in Fig. 3 at last refinement level 

considered. The effectivity frequency plots using mesh reliant patch ZZ recovery, mesh 

reliant patch MLS recovery and mesh free patch (support domain) based MLS recovery 

technique in recovery based finite element analysis are shown in Fig. 4. The Fig. 3 and 

Fig. 4 depicts that unstructured discretization with higher order elements is more 

sensitive to patch construction type in comparison to low order elements as the effectivity 

results for the analysis is similar for lower order elements. The least square interpolation 

recovery using mesh dependent patch using higher order element perform better than 

MLS interpolation recovery. 

The stress error distribution obtained with interpolation based recovery in plate domain 

using different patch construction type and structured/unstructured mesh are plotted in 

Fig. 5 and Fig. 6. It is evident that the error pattern over problem domain is clearly 

distinct for different patch construction type and structured/unstructured mesh. The error 

distribution using recovery considering unstructured mesh seems to be more evenly 

distributed than error distribution using structured mesh. Also, error recovery using 

higher order element become further smooth and problem domain is divided two separate 

zone of lower and higher order error. The error distributions plots for different recovery 

parameters show that the error distribution patterns for exact and recovered error 

distributions in plate domain are in good agreement. However, the order of errors is 

different with different recovery parameters. 

         

(a) Linear Triangular Element   (b) Quadratic Triangular Element 

Figure 3: Histogram-element effectivity vs. number of elements for plate problem using 

different shape of support domain in mls interpolation based post-processed finite 

element analysis 

 

           (a) Linear Structured Mesh      (b) Linear Unstructured Mesh 
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         (c) Quadratic Structured Mesh     (d) Quadratic Unstructured Mesh 

Figure 4: Histogram-element effectivity vs. number of elements for plate problem using 

different interpolation and patch construction type in recovery based FE analysis 

[structured mesh at size =1/32 & unstructured mesh at 1978 elements] 

     

(a) Exact FEM Error (Structured)            (b) Exact FEM Error (Unstructured) 

      
(c) Recovered Error-Circular (Structured)     (d) Recovered Error-Circular (Unstructured) 

         
(e) Recovered Error-Rectang (Structured)    (f) Recovered Error-Rectang (Unstructured)    
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(g) Recovered Error-Patch MLS (Unstructured)   (h) Recovered Error-Patch MLS (Unstructured) 

       

(i) Recovered Error-Patch ZZ (Structured)        (j) Recovered Error-Patch ZZ (Unstructured) 

Figure 5: Error distribution in plate problem using different support domain shape in 

recovery based analysis [linear elements, structured mesh at size =1/32 & unstructured 

mesh at 1978 elements] 

          
(a) Exact FEM Error (Structured)  (b) Exact FEM Error (Unstructured) 

           
 

(c) Recovered Error-Circular (Structured) (d) Recovered Error-Circular (Unstructured) 
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(e) Recovered Error-Rectang. (Structured)  (f) Recovered Error-Rectang. (Unstructured)  

           

(g) Recovered Error-Patch MLS (Structured)  (h) Recovered Error-Patch MLS (Unstructured) 

              

(i) Recovered Error-Patch ZZ (Structured)   (j) Recovered Error-Patch ZZ (Unstructured) 

Figure 6: Error distribution in plate problem using different support domain shape in 

recovery based analysis [quadratic elements, structured mesh at size =1/32 & 

unstructured mesh at 1978 elements] 

Adaptive analysis of the plate problem guided through the error estimation using 

interpolation based post processing technique for specified accuracy limit is also carried 

out. Adaptive results are obtained for mesh based patch ZZ recovery, mesh based patch 

MLS recovery and support domain based MLS recovery technique. Tab. 9 and Tab. 10 

show global errors, the number of element and DOF in refined meshes, obtained from the 

linear and quadratic elements initial mesh, to bring the accuracy level at target accuracy. 

The global error in energy norm of higher order element is much lower than global error 

of lower order elements. The target error of 10% is selected for adaptive finite element 

analyses employing linear elements discretization and a target error of 1% is fixed for 

adaptive analyses employing quadratic elements. The computed global error for linear 

elements is highest for ZZ patch recovery and minimum is for MLS patch recovery 

technique. For quadratic elements, global error is highest for recovery technique using 

MLS rectangular support domain. The adaptively refined meshes with target error using 

least square and MLS interpolation based error estimation are given in Figs. 7-10. The 

initial meshes are adaptively refined to bring the solution error within the prescribed limit. 
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The number of elements required to achieve target accuracy is lesser in MLS interpolation 

based error estimation as compared to least square based error estimation for linear 

elements discretization. However, for quadratic element discretization, number of elements 

required to achieve target accuracy are more in MLS interpolation. It infers that MLS based 

recovery technique is more efficient than the ZZ recovery technique for linear elements 

discretization. The refined mesh plots show that the meshes become finer in areas of high 

local error and become coarser in area of lesser error to get a uniform accuracy throughout 

the domain. The error distribution patterns and zone of fine mesh in plate domains show 

good agreement. It concludes that the interpolation techniques based adaptive analysis may 

predict the high errors zones and control the solution error effectively. 

Table 9: Global Errors in Energy Norm and Number of element (N) with DOF of adaptively 

refined mesh in Recovery Based Adaptive Analysis with different Interpolation types (10% 

Target Error for linear and 1% Target Error for Quadratic Elements) 

Table 10: Global Errors in Energy Norm and Number of element (N) with DOF of 

adaptively refined mesh in Recovery Based Adaptive Analysis with different support 

domain (10% Target Error for linear and 1% Target Error for Quadratic Elements) 

Element 
Type 

Initial Mesh 
Error 

in 
FEM 

MLS based Patch 

Recovery  

(Adaptive Mesh) 

Least Square based 

ZZ Patch Recovery 

(Adaptive Mesh) No. of 
elem. 
(N) 

DoF 
Error N DoF Error N DoF 

Linear 
Elements 

45 66 28.3 26.1 366 430 44.5 956 1060 

88 110 20.9 20.0 390 466 31.2 884 996 

Quadratic 
Elements 

45 110 2.90 2.88 400 1750 2.73 365 1596 

88 205 1.44 1.41 323 1428 1.35 316 1394 

Element 

Type 

Initial Mesh 
Error 

in 

FEM 

MLS Interpolation (Mesh Free Recovery) 

No. of 

elem. 

(N) 

DoF 

Adaptive Mesh 

(Circular Shape) 

Adaptive Mesh 

(Rectangular Shape)  

Error N DoF Error N DoF 

Linear 
Elements 

45 66 28.3 27.2 374 442 33.8 673 760 

88 110 20.9 20.0 426 500 22.2 500 580 

Quadratic 
Elements 

45 110 2.90 2.88 392 1722 2.89 373 1640 

88 205 1.44 1.43 336 1486 1.44 367 1612 
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(i) Initial Mesh   (ii) MLS (Cir)    (iii) MLS (Rect)   (iv) MLS (Patch)   (v) ZZ (Patch) 

Figure 7: Adaptively refined mesh in Plate Problem Domain using Patch based MLS and 

ZZ recovery, and Support Domain (SD) based MLS Recovery in Adaptive Analysis 

[Linear Elements Initial Mesh =45, 10% Target Error] 

      

(i) Initial Mesh     (ii) MLS (Cir)      (iii) MLS (Rect)  (iv) MLS (Patch)  (v) ZZ (Patch) 

Figure 8: Adaptively refined mesh in Plate Problem Domain using Patch based MLS and 

ZZ recovery, and Support Domain (SD) based MLS Recovery in Adaptive Analysis 

[Linear Elements Initial Mesh =88, 10% Target Error] 

     

(i) Initial Mesh   (ii) MLS (Cir)    (iii) MLS (Rect)  (iv) MLS (Patch)  (v) ZZ (Patch)q 

Figure 9: Adaptively refined mesh in Plate Problem Domain using Patch based MLS and 

ZZ recovery, and Support Domain (SD) based MLS Recovery in Adaptive Analysis 

[Quadratic Elements Initial Mesh =45, 1% Target Error] 

        

(i) Initial Mesh     (ii) MLS (Cir)    (iii) MLS (Rect.)  (iv) MLS (Patch)   (v) ZZ (Patch) 

Figure 10: Adaptively refined mesh in Plate Problem Domain using Patch based MLS 

and ZZ recovery, and Support Domain (SD) based MLS Recovery in Adaptive Analysis 

[Quadratic Elements Initial Mesh =88, 1% Target Error] 
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5.1.2 Recovery parameter: dilation parameter of MLS interpolation technique 

The dilation parameter regulates the density of the particle distribution in support domain. 

The suitable dilation parameter supports the MLS interpolation function to automatically 

satisfy its completeness condition. The dilation parameters values with linear element 

meshing considered in the study are 2.5, 3.0 and 4.0. For quadratic element meshing, the 

dilation parameters values are 4.5, 5.5 and 6.5. The convergence rate of error and 

effectivity of error estimation with different dilation parameter values with increasing 

fineness order of mesh in MLS interpolation based post-processed finite element analysis 

are given in Tab. 5 and Tab. 6. The tables show that the order of error in energy norm 

increases with the increase of dilation parameter and effectivity of error estimation 

decreases with increase of the dilation parameter and, the rate of convergence is not 

significantly affected by the higher value of dilation parameter in case linear element 

meshing. For higher order element, the order of error decreases and convergence rates 

increase with increase of dilation parameter and the finite element analysis with quadratic 

element shows improved performance under different dilation parameters. However, it is 

observed that there will be a particular value of dilation parameter to provide an optimal 

performance. The local (element) effectivity frequency using linear and quadratic 

elements for dilation parameter is plotted in Fig. 5 at last refinement level considered, to 

study the effect on recovery of finite element solution. The figure depicts that the errors 

using linear elements is not much affected by increasing the dilation parameter value as 

the number of element effectivity with value about one, is more or less same with 

different dilation parameter. However, number of elements of effectivity with values 

nearly to one are shown to increase in analysis using quadratic elements mesh. 

Table 11: Predicted Errors and Global Effectivity for Square Plate problem with Dilation 

parameter (dmax) in Post-processing Techniques (Linear Elements) 

Mesh 

Size 

(1/h) 

dmax=2.5 dmax=3.0 dmax=4.0 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

Error in 

Stress 

Recovery 

Effectivity 

θ 

1/ 4 0.02601 0.909122 0.03123 0.918019 0.047584 0.933420 

1/8 0.00606 0.977050 0.00694 0.977688 0.00942 0.973763 

1/12 0.00606 0.989929 0.00285 0.989683 0.00374 0.987061 

1/16 0.00138 0.994401 0.00152 0.994092 0.00194 0.992386 

1/24 0.00058 0.997556 0.00063 0.997332 0.00078 0.996476 

1/32 0.00032 0.998641 0.00034 0.998489 0.00041 0.997982 

Conv. 

Rate 
2.11135  2.17052  2.28303  
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Table 12: Predicted Errors and Global Effectivity for Square Plate problem with Dilation 

parameter (dmax) in Post-processing Techniques (Quadratic Elements) 

Mesh 

Size 

(1/h) 

dmax=4.5 dmax=5.5 dmax=6.5 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

Error in 

Stress 

Recovery 

Effectivity 

θ 

Error in 

Stress 

Recovery 

Effectivity 

θ 

1/ 4 0.000632 0.997272 0.000430 1.001457 0.000263 0.999218 

1/8 0.000831 0.999601 0.000053 1.001100 0.000034 0.999982 

1/12 0.000241 0.999889 0.000014 1.000633 0.000009 1.000045 

1/16 0.000010 0.999960 0.000005 1.000400 0.000004 1.000044 

1/24 0.000006 1.000033 0.000002 1.000199 0.000001 1.000030 

Conv. 

Rate 
2.615516  3.157168  3.162190  

 

(a) Linear Triangular Element   (b) Quadratic Triangular Element 

Figure 11: Histogram-Element Effectivity vs. Number of Elements for plate problem 

using different dilation parameters in Recovery based Finite Element Analysis 

5.1.3 Recovery parameter: number of basis function terms 

In the post-processing technique, field variable or its derivative is assumed to belong to 

polynomial expansion of the same complete order or higher order polynomial as that 

present in the basis function. According to so-called ZZ super-convergent patch recovery 

technique [Zienkiewicz and Zhu (1992)], the nodal values of stress belongs to a 

polynomial expansion of the same complete order as that present in the basis function. 

According to Ahmed and Singh [Ahmed and Singh (2008)] for element patch, the nodal 

values of field variables belong to a higher order polynomial expansion. For order of 

polynomial expansion in the basis function effect study, two set of number of basis 

function terms namely, 3, 6, 9 and 6, 9, 10 are used, for fitting the derivatives of field 

variable over the mesh independent node patches (support domain), for linear and 

quadratic elements respectively. The convergence rate of error and effectivity of error 

estimation with set of number of basis function terms at different element fineness in 

MLS interpolation based post-processed finite element analysis are given in Tab. 7 and 

Tab. 8. From the tables, it can be concluded that moving least square based post-

processed analysis, for the field variable derivative interpolation requires polynomial 

expansion of the one order higher as that present in the basis function. The local (element) 
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effectivity frequency using linear and quadratic elements for various number of basis 

function terms is shown in Fig. 6 at last refinement level considered. The figure depicts 

that performance of recovery based finite element analysis will not improve by taking 

higher number of basis function terms for lower order elements as the number of element 

of effectivity with value nearly one are not significantly increased by using more number 

of basis function terms. 

Table 13: Predicted Errors and Global Effectivity for Square Plate problem with number 

of basis function terms (m) in Post-processing Techniques (Linear Triangular Meshing) 

Mesh 

Size 

(1/h) 

m=3 m=6 m=9 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

1/ 4 0.08186 1.012543 0.03123 0.918019 0.01600 0.960044 

1/8 0.02494 1.003285 0.00694 0.977688 0.00453 0.987426 

1/12 0.01232 0.999404 0.00285 0.989683 0.00206 0.994020 

1/16 0.00751 0.997657 0.00152 0.994092 0.00117 0.996542 

1/24 0.00377 0.996097 0.00063 0.997332 0.00053 0.998426 

1/32 0.00233 0.995409 0.00034 0.998489 0.00030 0.999134 

Conv. 

Rate 
1.71037  2.17052  1.919061  

Table 14: Predicted Errors and Global Effectivity for Square Plate problem with number 

of basis function terms (m) in Post-processing Techniques (Quadratic Triangular 

Meshing) 

Mesh 

Size 

(1/h) 

m=6 m=9 m=10 

Error in 

Stress 

Recovery 

Effectivity, 

θ 

Error in 

Stress 

Recovery 

Effectivity 

θ 

Error in 

Stress 

Recovery 

Effectivity 

θ 

1/ 4 0.01076 1.243404 0.000632 0.997272 0.003728 1.019333 

1/8 0.00189 1.134483 0.000831 0.999601 0.000361 1.005534 

1/12 0.00068 1.090981 0.000241 0.999889 0.000091 1.002630 

1/16 0.00033 1.067465 0.000010 0.999960 0.000034 1.001536 

1/24 0.00012 1.042609 0.000006 1.000033 0.000009 1.000710 

Conv. 

Rate 
2.513851  2.615516  3.387225  
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    (a) Linear Triangular Element   (b) Quadratic Triangular Element 

Figure 12: Histogram-Element Effectivity vs. Number of Elements for plate problem 

using different order of basis function in Recovery based Finite Element Analysis 

5.2 Elastic plate problem with central hole 

The elastic square plate with central circular opening, a typical stress concentration 

problem, is also selected for error recovery quality study of interpolation based recovery 

method under different interpolations and patches construction type. The side of the 

square plate is 5 unit with hole radius of one unit. The normal and vertical displacement 

components are zero along the circular arc boundary. The normal displacement 

component and shear stress are zero over the line of symmetry. Static boundary 

conditions are imposed from the given traction equations. The plate stress field are given 

in Eqs. (5) to (7) [Zienkiewicz and Zhu (1992)]. The discretized domain for plate 

problem with circular opening is shown in Fig. 13 (one quarter due to symmetry). 

σx =σ∞ {1-[(a2/r2)(1.5cos2 +cos4)] +(1.5a4/r4 cos4)}           (5) 

σy = σ∞ {0-[(a2/r2)(1.5cos2 -cos4)]+(1.5a4/r4 cos4)}           (6) 

σxy= σ∞ {0-[(a2/r2)(1.5sin2 + sin4)]+(1.5a4/r4 sin4)}           (7) 

where r = y2 + x 2 and σ∞ is the uniaxial traction applied at infinity. 

  

Figure 13: Central hole plate discretized with triangular elements 

5.2.1 Recovery parameter: interpolation technique and patch construction 

The recovery parametric study of interpolation based recovery method for the 

interpolation technique and patch construction considers dilation parameter value as 3.5 

for linear elements and 4.0 for quadratic elements. The number of terms in polynomial 

basis is taken as 6 and 9 respectively for linear and quadratic elements. The quality of 

error estimation of the recovery analysis using least square and moving least square 

techniques, linear and quadratic element meshing to form circular and rectangular support 



 

 

 

A Parametric Study of Mesh Free Interpolation Based Recovery Techniques                              707 

 

domain error are presented in terms of convergence and effectivity in Tab. 15-Tab. 18. 

The tables show that least square interpolation method give better quality of error 

estimation as compared to MLS interpolation method for plate problem with central 

opening. The lower order elements perform better as compared to higher order element 

for analysed stress concentration problem with post-processed based finite element 

analysis using interpolation based recovery techniques. The rectangular support domain 

has better performance as compared to circular shape of support domain in MLS 

interpolation based recovery analysis. The order of error in energy norm obtained is 

higher in rectangular support domain as compared to the other patch construction type 

used in interpolation based recovery analysis. 

Table 15: Predicted Errors for Central Hole Plate with Interpolation Type and patch 

construction in Post-processing Techniques (Linear Elements) 

Element Mesh  Exact 

Error in 

FEM 

(Energy 

Norm) 

Projected Stress Error in Energy Norm  

(MLS Recovery) 

Error (ZZ 

Least Square 

Recovery  

Elem. 

No. 
DoF 

Support 

Domain 

(Circular) 

Support 

Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

88 116 0.012508 0.008079 0.016238 0.009923 0.011124 

166 202 0.010227 0.006150 0.012778 0.007147 0.009197 

355 404 0.007326 0.003647 0.007618 0.004027 0.006068 

Table 16: Global Effectivity for Central Hole Plate with Interpolation Type and patch 

construction in Post-processing Techniques (Linear Elements) 

Element Mesh  
Effectivity, θ 

(MLS Recovery) 

Effectivity, θ (ZZ 

Least Square 

Recovery  

No. of 

Elements 
DoF 

Support 

Domain 

(Circular) 

Support Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch (Mesh 

Dependent) 

88 116 0.855282 1.218932 0.926135 0.952499 

166 202 0.866058 1.237776 0.898858 0.999265 

355 404 0.877953 1.113363 0.904032 1.066523 
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Table 17: Predicted Errors for Central Hole Plate with Interpolation Type and patch 

construction in Post-processing Techniques (Quadratic Elements) 

Element Mesh  Exact 

Error in 

FEM 

(Energy 

Norm) 

Projected Stress Error in Energy Norm  

(MLS Recovery) 

Error (ZZ 

Least Square 

Recovery  

Elem. 

No. 
DoF 

Support 

Domain 

(Circular) 

Support 

Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

88 406 0.002701 0.002260 0.008937 0.005279 0.002423 

166 734 0.001862 0.001919 0.005042 0.003401 0.001463 

355 1516 0.001495 0.001366 0.002194 0.002060 0.001247 

Table 18: Global Effectivity for Central Hole Plate with Interpolation Type and patch 

construction in Post-processing Techniques (Quadratic Elements) 

Element Mesh  
Effectivity, θ 

(MLS Recovery) 

Effectivity, θ (ZZ 

Least Square 

Recovery  

No. of 

Elements 
DoF 

Support 

Domain 

(Circular) 

Support Domain 

(Rectangular)  

Node Patch 

(Mesh 

Dependent) 

Node Patch (Mesh 

Dependent) 

88 406 1.018554 3.164465 1.320835 1.880180 

166 734 1.035058 2.585238 1.793633 0.744436 

355 1516 0.681749 1.262753 1.206134 0.568535 

Table 19: Exact and projected Global Errors in Energy Norm for Central Hole Plate 

using least square (ZZ) Patch, MLS Patch Recovery and MLS Support Domain Recovery  

Element 

Type 

Mesh Global Error in Energy Norm % 

No. of 

elem. 

 

DoF FEM 

MLS Recovery  
ZZ (Patch 

Recovery) 

Support 

Domain 

(Cir.) 

Support 

Domain 

(Rect.)  

Node Patch 

(Mesh 

Dependent) 

Node Patch 

(Mesh 

Dependent) 

Linear  
88 116 10.07 8.68 8.63 9.39 9.62 

166 202 8.23 7.17 7.58 7.38 8.24 

Quadratic 
88 406 2.17 2.22 3.44 2.23 1.95 

166 734 1.49 1.56 1.98 1.36 1.12 
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Tab. 19 shows global errors obtained with least square interpolation recovery (ZZ) and 

moving least square interpolation recovery considering node patches and support 

domains for central hole plate problem finite element analysis using the linear and 

quadratic elements. The computed global error for linear elements is highest for ZZ patch 

recovery and minimum is for MLS patch recovery technique. For quadratic elements, 

global error is highest for recovery technique using MLS rectangular support domain 

similar to the global error obtained for plate problem without hole. 

6 Conclusions 

The study presents discretization errors estimation under varying parameters of finite 

element error recovery techniques. The quality of error estimation of finite element 

numerical experiments, using the interpolation based recovery technique parameters, on 

elastic plate problems is investigated in terms of global and local effectivity, rate of error 

convergence and adaptively refined mesh at specified error. The linear and quadratic 

triangular elements have been used for the discretization of the problem domain. The 

effect on the performance of interpolation based recovery technique is studied by 

considering four recovery parameters namely, type of interpolation technique and patch 

construction for interpolation, dilation parameter and number of terms in basis function. 

The study considers two interpolation technique namely, least square (ZZ recovery) and 

moving least square interpolation techniques employing mesh reliant as well as mesh free 

patches (support domains). The main conclusions of the study are summarized below. 

1. The basic recovery parameters of interpolation based recovery technique have 

pronounced effect on the finite element analysis post processed results. 

2. The finite element analysis (FEA) employing the error recovery procedures provides 

much lower order of errors as compared to FEA solution errors and error convergence is also 

much higher than the convergence of FEA solution errors with increasing order of meshing. 

3. The moving least square interpolation based recovery technique is suitable to enhance 

the quality of error estimation for linear element discretization while for the higher order 

elements, least square (ZZ recovery) technique may be used for enhanced performance. 

4. The quality of error estimation of mesh free patches (support domains) used interpolation 

based recovery technique is superior to mesh dependent patches based error estimation. 

5. The rectangular support domain construction has better convergence performance as 

compared to circular shape of support domain for both lower and higher element mesh in 

mesh free recovery based finite element analysis. The convergence rate achieved is about 

two orders higher in case of rectangular support domain. 

6. The computational analysis results obtained for error estimation quality vary with the 

variation of dilation parameters. A suitable value of the dilation parameter will provide 

optimal performance for the problem.  

7. The improved quality of error estimation in moving least square based post-processed 

analysis is obtained when the field variable derivative is considered belong to a higher 

order polynomial expansion as that present in the basis function. 
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8 The error distribution patterns and zone of fine mesh in problem domain show good 

agreement and the interpolation techniques based adaptive analysis may be utilize to 

predict the high errors zones and control the solution error effectively. 
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Appendix A. Exact Error and Projected Error  

Node X-

coordinate 

Node Y-

coordinate 

Exact Error 

(FEM) 

Projected error 

MLS 

(Support 

domain 

Rectangular) 

Projected 

error MLS 

(Support 

domain 

Radial) 

Projected 

error MLS 

(Patch- 

mesh based) 

Projected 

error LS 

(Patch-mesh 

based ZZ) 

0 0 0.0005925 0.0006016 0.0005911 0.000589 0.000569 

0.03125 0 0.0005561 0.0005747 0.0005574 0.000552 0.0007037 

0.0625 0 0.0005041 0.0005387 0.000513 0.000502 0.0006596 

0.09375 0 0.0004538 0.0004879 0.0004623 0.000452 0.0006 

0.125 0 0.0004054 0.0004359 0.0004138 0.000405 0.0005417 

0.15625 0 0.0003591 0.0003874 0.0003672 0.000359 0.0004849 

0.1875 0 0.0003151 0.0003383 0.0003228 0.000316 0.0004297 

0.21875 0 0.000274 0.0002921 0.0002809 0.000275 0.0003763 

0.25 0 0.0002364 0.0002519 0.0002423 0.000238 0.0003252 

0.28125 0 0.0002033 0.0002183 0.0002078 0.000205 0.000277 

0.3125 0 0.0001765 0.0001906 0.0001789 0.000177 0.000233 

0.34375 0 0.000158 0.0001702 0.0001576 0.000158 0.0001954 

0.375 0 0.0001498 0.0001585 0.0001461 0.000148 0.0001677 

0.40625 0 0.0001525 0.0001564 0.0001456 0.000149 0.0001546 

0.4375 0 0.0001649 0.0001634 0.0001554 0.000159 0.0001584 

0.46875 0 0.0001843 0.0001783 0.000173 0.000177 0.0001768 

0.5 0 0.0002083 0.0001988 0.0001959 0.000199 0.0002055 

0.53125 0 0.0002349 0.0002231 0.0002218 0.000225 0.0002405 

0.5625 0 0.0002629 0.0002495 0.0002495 0.000252 0.0002792 

0.59375 0 0.0002915 0.0002771 0.0002781 0.00028 0.00032 

0.625 0 0.0003204 0.0003052 0.0003068 0.000308 0.0003618 

0.65625 0 0.0003491 0.0003334 0.0003356 0.000336 0.0004042 

0.6875 0 0.0003775 0.0003614 0.0003641 0.000364 0.0004467 

0.71875 0 0.0004055 0.0003892 0.0003921 0.000391 0.0004892 

0.75 0 0.0004329 0.0004159 0.0004197 0.000418 0.0005314 

0.78125 0 0.0004598 0.0004423 0.0004468 0.000445 0.0005734 

0.8125 0 0.0004862 0.0004671 0.0004734 0.000471 0.0006151 

0.84375 0 0.0005119 0.0004904 0.0004994 0.000496 0.0006563 

0.875 0 0.000537 0.0005134 0.0005248 0.000521 0.0006971 

0.90625 0 0.0005614 0.0005368 0.0005495 0.000545 0.0007373 

0.9375 0 0.000585 0.0005627 0.0005744 0.000569 0.0007766 

0.96875 0 0.0006073 0.0005941 0.0006018 0.000594 0.0010999 

1 0 0.0006225 0.0006206 0.0006273 0.0006 0.0010391 

0 0.03125 0.000565 0.0005691 0.0005662 0.000563 0.0007936 

0.03125 0.03125 0.0005457 0.0005444 0.0005432 0.000543 0.0007004 

0.0625 0.03125 0.0004948 0.0004978 0.0004954 0.000493 0.0006411 

0.09375 0.03125 0.0004458 0.0004499 0.0004461 0.000444 0.0005806 
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0.125 0.03125 0.0003986 0.0004012 0.0003988 0.000397 0.0005219 

0.15625 0.03125 0.0003535 0.0003569 0.0003535 0.000352 0.0004651 

0.1875 0.03125 0.0003107 0.0003143 0.0003106 0.000309 0.0004104 

0.21875 0.03125 0.0002707 0.0002736 0.0002704 0.000269 0.0003583 

0.25 0.03125 0.0002342 0.0002363 0.0002336 0.000233 0.0003093 

0.28125 0.03125 0.0002021 0.0002043 0.0002012 0.000201 0.0002642 

0.3125 0.03125 0.000176 0.0001785 0.0001747 0.000175 0.0002244 

0.34375 0.03125 0.0001577 0.0001606 0.0001559 0.000156 0.000192 

0.375 0.03125 0.000149 0.0001519 0.0001468 0.000148 0.0001698 

0.40625 0.03125 0.0001505 0.0001529 0.0001481 0.000149 0.0001607 

0.4375 0.03125 0.0001613 0.0001626 0.0001586 0.00016 0.0001663 

0.46875 0.03125 0.0001789 0.0001793 0.0001763 0.000177 0.0001851 

0.5 0.03125 0.0002012 0.0002008 0.0001988 0.000199 0.000213 

0.53125 0.03125 0.0002262 0.0002253 0.0002239 0.000224 0.0002462 

0.5625 0.03125 0.0002527 0.0002515 0.0002506 0.000251 0.0002823 

0.59375 0.03125 0.00028 0.0002786 0.0002781 0.000278 0.0003198 

0.625 0.03125 0.0003074 0.000306 0.0003057 0.000305 0.0003578 

0.65625 0.03125 0.0003348 0.0003334 0.0003332 0.000333 0.000396 

0.6875 0.03125 0.0003619 0.0003605 0.0003604 0.00036 0.000434 

0.71875 0.03125 0.0003885 0.0003872 0.0003871 0.000386 0.0004716 

0.75 0.03125 0.0004147 0.000413 0.0004134 0.000412 0.0005087 

0.78125 0.03125 0.0004403 0.0004385 0.0004391 0.000438 0.0005452 

0.8125 0.03125 0.0004654 0.0004645 0.0004643 0.000463 0.0005811 

0.84375 0.03125 0.0004899 0.0004891 0.0004889 0.000487 0.0006164 

0.875 0.03125 0.0005139 0.0005123 0.0005129 0.000511 0.000651 

0.90625 0.03125 0.0005373 0.0005342 0.0005364 0.000534 0.000685 

0.9375 0.03125 0.0005601 0.0005551 0.0005591 0.000557 0.0007181 

0.96875 0.03125 0.0005824 0.000576 0.0005797 0.000579 0.0009572 

1 0.03125 0.0006031 0.0005973 0.0006023 0.000595 0.001139 

0 0.0625 0.0005223 0.0005332 0.000526 0.00052 0.0007994 

0.03125 0.0625 0.0005044 0.0005056 0.000504 0.000503 0.0007049 

0.0625 0.0625 0.000456 0.000456 0.0004558 0.000456 0.0004575 

0.09375 0.0625 0.0004095 0.0004101 0.0004091 0.00041 0.000411 

0.125 0.0625 0.000365 0.0003654 0.0003646 0.000365 0.0003665 

0.15625 0.0625 0.0003226 0.0003239 0.0003222 0.000323 0.0003242 

0.1875 0.0625 0.0002828 0.0002848 0.0002824 0.000283 0.0002845 

0.21875 0.0625 0.0002459 0.0002474 0.0002455 0.000246 0.0002477 

0.25 0.0625 0.0002128 0.0002111 0.0002124 0.000213 0.0002147 

0.28125 0.0625 0.0001846 0.0001807 0.0001842 0.000184 0.0001866 

0.3125 0.0625 0.0001628 0.0001566 0.0001624 0.000163 0.0001648 

0.34375 0.0625 0.0001491 0.0001406 0.0001488 0.000149 0.000151 

0.375 0.0625 0.0001448 0.0001344 0.0001445 0.000144 0.0001463 

0.40625 0.0625 0.0001497 0.000138 0.0001494 0.000149 0.0001507 
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0.4375 0.0625 0.0001623 0.00015 0.0001621 0.000162 0.0001629 

0.46875 0.0625 0.0001805 0.0001682 0.0001804 0.00018 0.0001807 

0.5 0.0625 0.0002022 0.0001902 0.0002022 0.000202 0.0002022 

0.53125 0.0625 0.0002259 0.0002145 0.0002259 0.000226 0.0002258 

0.5625 0.0625 0.0002507 0.0002398 0.0002508 0.00025 0.0002505 

0.59375 0.0625 0.0002759 0.0002656 0.000276 0.000276 0.0002756 

0.625 0.0625 0.0003012 0.0002915 0.0003013 0.000301 0.0003008 

0.65625 0.0625 0.0003262 0.0003171 0.0003263 0.000326 0.0003258 

0.6875 0.0625 0.0003509 0.0003423 0.000351 0.000351 0.0003505 

0.71875 0.0625 0.0003751 0.000367 0.0003752 0.000375 0.0003747 

0.75 0.0625 0.0003988 0.0003913 0.0003989 0.000399 0.0003984 

0.78125 0.0625 0.0004219 0.0004177 0.000422 0.000422 0.0004215 

0.8125 0.0625 0.0004445 0.0004418 0.0004446 0.000444 0.000444 

0.84375 0.0625 0.0004665 0.0004637 0.0004666 0.000466 0.000466 

0.875 0.0625 0.000488 0.0004848 0.000488 0.000488 0.0004875 

0.90625 0.0625 0.0005089 0.0005052 0.0005089 0.000509 0.0005084 

0.9375 0.0625 0.0005294 0.0005256 0.0005296 0.000529 0.0005289 

0.96875 0.0625 0.0005495 0.0005472 0.0005487 0.000549 0.0007509 

1 0.0625 0.0005697 0.0005616 0.000566 0.000564 0.0008706 

0 0.09375 0.0004801 0.0004887 0.0004836 0.000478 0.0007377 

0.03125 0.09375 0.0004636 0.0004659 0.0004638 0.000462 0.0006497 

0.0625 0.09375 0.0004178 0.0004181 0.0004174 0.000418 0.0004192 

0.09375 0.09375 0.0003739 0.0003743 0.0003738 0.000374 0.0003754 

0.125 0.09375 0.0003321 0.0003326 0.000332 0.000332 0.0003336 

0.15625 0.09375 0.0002926 0.0002942 0.0002925 0.000293 0.0002942 

0.1875 0.09375 0.0002558 0.00026 0.0002557 0.000256 0.0002575 

0.21875 0.09375 0.0002224 0.0002298 0.0002222 0.000222 0.0002242 

0.25 0.09375 0.000193 0.0002019 0.0001928 0.000193 0.0001949 

0.28125 0.09375 0.0001691 0.0001798 0.0001688 0.000169 0.000171 

0.3125 0.09375 0.0001519 0.0001644 0.0001516 0.000152 0.0001538 

0.34375 0.09375 0.000143 0.0001557 0.0001426 0.000143 0.0001447 

0.375 0.09375 0.0001428 0.0001543 0.0001424 0.000142 0.0001441 

0.40625 0.09375 0.0001506 0.0001602 0.0001502 0.00015 0.0001515 

0.4375 0.09375 0.0001646 0.0001724 0.0001642 0.000164 0.0001651 

0.46875 0.09375 0.0001829 0.0001894 0.0001825 0.000183 0.000183 

0.5 0.09375 0.0002037 0.0002096 0.0002034 0.000203 0.0002037 

0.53125 0.09375 0.000226 0.0002315 0.0002257 0.000226 0.0002258 

0.5625 0.09375 0.000249 0.0002542 0.0002487 0.000249 0.0002487 

0.59375 0.09375 0.0002721 0.0002773 0.0002719 0.000272 0.0002718 

0.625 0.09375 0.0002951 0.0003002 0.0002949 0.000295 0.0002948 

0.65625 0.09375 0.0003178 0.0003228 0.0003177 0.000318 0.0003174 

0.6875 0.09375 0.0003401 0.000345 0.0003399 0.00034 0.0003397 

0.71875 0.09375 0.0003618 0.0003667 0.0003617 0.000362 0.0003614 
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0.75 0.09375 0.000383 0.0003877 0.0003829 0.000383 0.0003826 

0.78125 0.09375 0.0004036 0.0004057 0.0004035 0.000403 0.0004032 

0.8125 0.09375 0.0004237 0.0004247 0.0004235 0.000423 0.0004232 

0.84375 0.09375 0.0004432 0.0004426 0.000443 0.000443 0.0004427 

0.875 0.09375 0.0004621 0.0004602 0.0004619 0.000462 0.0004616 

0.90625 0.09375 0.0004806 0.0004777 0.0004804 0.00048 0.0004801 

0.9375 0.09375 0.0004987 0.0004961 0.0004988 0.000498 0.0004982 

0.96875 0.09375 0.0005165 0.0005161 0.0005158 0.000516 0.0007037 

1 0.09375 0.0005357 0.0005278 0.0005303 0.00053 0.0008148 

0 0.125 0.0004385 0.0004426 0.000442 0.000437 0.0006764 

0.03125 0.125 0.0004234 0.0004234 0.0004236 0.000422 0.0005951 

0.0625 0.125 0.0003802 0.0003797 0.0003798 0.00038 0.0003816 

0.09375 0.125 0.000339 0.0003395 0.0003389 0.000339 0.0003405 

0.125 0.125 0.0003 0.000301 0.0002999 0.0003 0.0003016 

0.15625 0.125 0.0002636 0.0002657 0.0002634 0.000264 0.0002652 

0.1875 0.125 0.0002301 0.0002335 0.0002299 0.00023 0.0002318 

0.21875 0.125 0.0002003 0.0002059 0.0002001 0.0002 0.000202 

0.25 0.125 0.0001751 0.000183 0.0001748 0.000175 0.0001769 

0.28125 0.125 0.0001557 0.0001672 0.0001554 0.000156 0.0001576 

0.3125 0.125 0.0001435 0.0001578 0.0001432 0.000143 0.0001453 

0.34375 0.125 0.0001393 0.0001558 0.0001389 0.000139 0.0001408 

0.375 0.125 0.0001429 0.0001607 0.0001425 0.000143 0.000144 

0.40625 0.125 0.000153 0.0001711 0.0001526 0.000153 0.0001537 

0.4375 0.125 0.0001679 0.0001855 0.0001676 0.000168 0.0001682 

0.46875 0.125 0.0001859 0.0002027 0.0001856 0.000186 0.000186 

0.5 0.125 0.0002057 0.0002216 0.0002054 0.000205 0.0002056 

0.53125 0.125 0.0002264 0.0002413 0.0002262 0.000226 0.0002262 

0.5625 0.125 0.0002475 0.0002615 0.0002473 0.000247 0.0002472 

0.59375 0.125 0.0002685 0.0002816 0.0002683 0.000268 0.0002681 

0.625 0.125 0.0002893 0.0003016 0.0002891 0.000289 0.0002889 

0.65625 0.125 0.0003096 0.0003212 0.0003094 0.000309 0.0003092 

0.6875 0.125 0.0003294 0.0003403 0.0003293 0.000329 0.000329 

0.71875 0.125 0.0003487 0.0003589 0.0003485 0.000348 0.0003482 

0.75 0.125 0.0003673 0.0003775 0.0003672 0.000367 0.0003669 

0.78125 0.125 0.0003854 0.0003937 0.0003853 0.000385 0.0003849 

0.8125 0.125 0.0004029 0.0004057 0.0004027 0.000403 0.0004024 

0.84375 0.125 0.0004199 0.0004205 0.0004197 0.00042 0.0004194 

0.875 0.125 0.0004363 0.0004358 0.0004361 0.000436 0.0004358 

0.90625 0.125 0.0004523 0.0004515 0.0004521 0.000452 0.0004518 

0.9375 0.125 0.000468 0.0004677 0.0004681 0.000468 0.0004674 

0.96875 0.125 0.0004833 0.0004841 0.0004826 0.000483 0.0006561 

1 0.125 0.0005014 0.0004949 0.0004958 0.000495 0.0007585 

0 0.15625 0.0003976 0.0004023 0.000401 0.000396 0.0006155 
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0.03125 0.15625 0.0003839 0.0003847 0.000384 0.000383 0.0005411 

0.0625 0.15625 0.0003433 0.0003446 0.0003429 0.000343 0.0003447 

0.09375 0.15625 0.0003049 0.0003077 0.0003048 0.000305 0.0003063 

0.125 0.15625 0.0002688 0.0002718 0.0002687 0.000269 0.0002704 

0.15625 0.15625 0.0002356 0.0002381 0.0002355 0.000236 0.0002372 

0.1875 0.15625 0.0002057 0.000207 0.0002055 0.000206 0.0002073 

0.21875 0.15625 0.0001799 0.0001802 0.0001797 0.00018 0.0001816 

0.25 0.15625 0.0001592 0.000159 0.000159 0.000159 0.000161 

0.28125 0.15625 0.0001449 0.0001446 0.0001446 0.000145 0.0001466 

0.3125 0.15625 0.0001377 0.0001375 0.0001374 0.000137 0.0001393 

0.34375 0.15625 0.000138 0.0001377 0.0001376 0.000138 0.0001392 

0.375 0.15625 0.0001447 0.0001445 0.0001444 0.000144 0.0001456 

0.40625 0.15625 0.0001566 0.0001564 0.0001563 0.000156 0.0001571 

0.4375 0.15625 0.000172 0.0001717 0.0001717 0.000172 0.0001722 

0.46875 0.15625 0.0001894 0.0001892 0.0001891 0.000189 0.0001894 

0.5 0.15625 0.000208 0.0002078 0.0002077 0.000208 0.0002078 

0.53125 0.15625 0.0002271 0.0002269 0.0002268 0.000227 0.0002268 

0.5625 0.15625 0.0002462 0.000246 0.000246 0.000246 0.0002458 

0.59375 0.15625 0.000265 0.0002649 0.0002648 0.000265 0.0002646 

0.625 0.15625 0.0002835 0.0002834 0.0002833 0.000283 0.0002831 

0.65625 0.15625 0.0003015 0.0003013 0.0003013 0.000301 0.000301 

0.6875 0.15625 0.0003188 0.0003187 0.0003187 0.000319 0.0003183 

0.71875 0.15625 0.0003356 0.0003355 0.0003354 0.000335 0.0003351 

0.75 0.15625 0.0003517 0.0003517 0.0003516 0.000352 0.0003512 

0.78125 0.15625 0.0003672 0.0003664 0.0003671 0.000367 0.0003667 

0.8125 0.15625 0.0003822 0.0003802 0.000382 0.000382 0.0003817 

0.84375 0.15625 0.0003966 0.0003935 0.0003964 0.000396 0.0003961 

0.875 0.15625 0.0004105 0.0004069 0.0004103 0.00041 0.00041 

0.90625 0.15625 0.000424 0.0004209 0.0004238 0.000424 0.0004235 

0.9375 0.15625 0.0004372 0.0004353 0.0004373 0.000437 0.0004367 

0.96875 0.15625 0.0004501 0.0004493 0.0004494 0.00045 0.0006084 

1 0.15625 0.0004669 0.0004603 0.0004611 0.000461 0.0007019 

0 0.1875 0.0003574 0.0003621 0.0003607 0.000357 0.000555 

0.03125 0.1875 0.000345 0.000346 0.0003451 0.000344 0.0004877 

0.0625 0.1875 0.0003072 0.000309 0.0003067 0.000307 0.0003086 

0.09375 0.1875 0.0002716 0.0002773 0.0002715 0.000272 0.0002731 

0.125 0.1875 0.0002387 0.000243 0.0002386 0.000239 0.0002402 

0.15625 0.1875 0.0002089 0.0002113 0.0002088 0.000209 0.0002105 

0.1875 0.1875 0.0001829 0.0001836 0.0001828 0.000183 0.0001846 

0.21875 0.1875 0.0001616 0.0001614 0.0001614 0.000161 0.0001633 

0.25 0.1875 0.000146 0.0001458 0.0001457 0.000146 0.0001477 

0.28125 0.1875 0.0001369 0.0001366 0.0001366 0.000137 0.0001385 

0.3125 0.1875 0.0001347 0.0001344 0.0001344 0.000134 0.000136 
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0.34375 0.1875 0.0001388 0.0001386 0.0001385 0.000139 0.0001399 

0.375 0.1875 0.0001482 0.000148 0.0001479 0.000148 0.0001489 

0.40625 0.1875 0.0001612 0.000161 0.0001609 0.000161 0.0001616 

0.4375 0.1875 0.0001766 0.0001764 0.0001763 0.000176 0.0001767 

0.46875 0.1875 0.0001932 0.000193 0.000193 0.000193 0.0001931 

0.5 0.1875 0.0002104 0.0002103 0.0002102 0.00021 0.0002102 

0.53125 0.1875 0.0002278 0.0002276 0.0002276 0.000228 0.0002275 

0.5625 0.1875 0.0002449 0.0002448 0.0002447 0.000245 0.0002445 

0.59375 0.1875 0.0002616 0.0002615 0.0002614 0.000261 0.0002612 

0.625 0.1875 0.0002778 0.0002777 0.0002776 0.000278 0.0002773 

0.65625 0.1875 0.0002934 0.0002933 0.0002932 0.000293 0.0002929 

0.6875 0.1875 0.0003083 0.0003082 0.0003081 0.000308 0.0003078 

0.71875 0.1875 0.0003225 0.0003224 0.0003224 0.000322 0.000322 

0.75 0.1875 0.0003361 0.000336 0.000336 0.000336 0.0003356 

0.78125 0.1875 0.0003491 0.0003483 0.0003489 0.000349 0.0003486 

0.8125 0.1875 0.0003615 0.0003598 0.0003613 0.000361 0.000361 

0.84375 0.1875 0.0003733 0.0003709 0.0003731 0.000373 0.0003728 

0.875 0.1875 0.0003847 0.0003821 0.0003845 0.000384 0.0003842 

0.90625 0.1875 0.0003957 0.0003937 0.0003955 0.000395 0.0003952 

0.9375 0.1875 0.0004063 0.0004053 0.0004065 0.000406 0.0004058 

0.96875 0.1875 0.0004168 0.0004165 0.000416 0.000416 0.0005606 

1 0.1875 0.0004324 0.0004281 0.0004263 0.000426 0.0006452 

0 0.21875 0.0003179 0.0003226 0.000321 0.000317 0.000495 

0.03125 0.21875 0.000307 0.0003079 0.000307 0.000306 0.000435 

0.0625 0.21875 0.0002719 0.0002733 0.0002714 0.000272 0.0002733 

0.09375 0.21875 0.0002394 0.0002457 0.0002393 0.000239 0.0002408 

0.125 0.21875 0.0002099 0.0002159 0.0002097 0.00021 0.0002114 

0.15625 0.21875 0.0001839 0.000187 0.0001838 0.000184 0.0001855 

0.1875 0.21875 0.0001623 0.0001635 0.0001621 0.000162 0.0001639 

0.21875 0.21875 0.000146 0.000146 0.0001457 0.000146 0.0001476 

0.25 0.21875 0.0001357 0.0001355 0.0001354 0.000135 0.0001373 

0.28125 0.21875 0.0001319 0.0001317 0.0001316 0.000132 0.0001333 

0.3125 0.21875 0.0001342 0.000134 0.0001339 0.000134 0.0001354 

0.34375 0.21875 0.0001417 0.0001415 0.0001414 0.000141 0.0001425 

0.375 0.21875 0.0001529 0.0001527 0.0001526 0.000153 0.0001534 

0.40625 0.21875 0.0001665 0.0001663 0.0001663 0.000166 0.0001667 

0.4375 0.21875 0.0001815 0.0001814 0.0001813 0.000181 0.0001815 

0.46875 0.21875 0.0001972 0.000197 0.000197 0.000197 0.000197 

0.5 0.21875 0.000213 0.0002128 0.0002127 0.000213 0.0002127 

0.53125 0.21875 0.0002285 0.0002284 0.0002283 0.000228 0.0002282 

0.5625 0.21875 0.0002436 0.0002435 0.0002435 0.000243 0.0002432 

0.59375 0.21875 0.0002582 0.0002581 0.000258 0.000258 0.0002578 

0.625 0.21875 0.0002721 0.000272 0.0002719 0.000272 0.0002716 
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0.65625 0.21875 0.0002853 0.0002852 0.0002851 0.000285 0.0002848 

0.6875 0.21875 0.0002978 0.0002977 0.0002976 0.000298 0.0002973 

0.71875 0.21875 0.0003095 0.0003094 0.0003094 0.000309 0.000309 

0.75 0.21875 0.0003206 0.0003205 0.0003204 0.00032 0.0003201 

0.78125 0.21875 0.000331 0.0003307 0.0003308 0.000331 0.0003305 

0.8125 0.21875 0.0003408 0.0003405 0.0003406 0.000341 0.0003403 

0.84375 0.21875 0.0003501 0.0003501 0.0003499 0.00035 0.0003496 

0.875 0.21875 0.0003589 0.0003593 0.0003587 0.000359 0.0003584 

0.90625 0.21875 0.0003673 0.0003681 0.0003671 0.000367 0.0003668 

0.9375 0.21875 0.0003755 0.0003767 0.0003756 0.000375 0.000375 

0.96875 0.21875 0.0003835 0.000385 0.0003827 0.000383 0.0005127 

1 0.21875 0.0003977 0.0003952 0.0003914 0.000391 0.0005885 

0 0.25 0.0002793 0.000284 0.0002822 0.000279 0.0004355 

0.03125 0.25 0.0002699 0.0002707 0.0002698 0.000269 0.0003831 

0.0625 0.25 0.0002377 0.0002376 0.0002372 0.000238 0.0002391 

0.09375 0.25 0.0002085 0.0002119 0.0002083 0.000208 0.0002099 

0.125 0.25 0.0001827 0.0001851 0.0001825 0.000183 0.0001841 

0.15625 0.25 0.000161 0.0001611 0.0001608 0.000161 0.0001626 

0.1875 0.25 0.0001444 0.0001445 0.0001442 0.000144 0.000146 

0.21875 0.25 0.0001335 0.0001335 0.0001333 0.000133 0.0001351 

0.25 0.25 0.0001288 0.0001286 0.0001286 0.000129 0.0001303 

0.28125 0.25 0.00013 0.0001298 0.0001298 0.00013 0.0001312 

0.3125 0.25 0.0001363 0.0001361 0.000136 0.000136 0.0001371 

0.34375 0.25 0.0001462 0.000146 0.0001459 0.000146 0.0001468 

0.375 0.25 0.0001586 0.0001584 0.0001583 0.000158 0.0001589 

0.40625 0.25 0.0001723 0.0001722 0.0001721 0.000172 0.0001724 

0.4375 0.25 0.0001867 0.0001866 0.0001865 0.000186 0.0001866 

0.46875 0.25 0.0002012 0.0002011 0.000201 0.000201 0.000201 

0.5 0.25 0.0002154 0.0002153 0.0002152 0.000215 0.0002151 

0.53125 0.25 0.0002292 0.0002291 0.000229 0.000229 0.0002288 

0.5625 0.25 0.0002423 0.0002422 0.0002421 0.000242 0.0002419 

0.59375 0.25 0.0002547 0.0002546 0.0002546 0.000255 0.0002543 

0.625 0.25 0.0002664 0.0002663 0.0002662 0.000266 0.0002659 

0.65625 0.25 0.0002772 0.0002771 0.0002771 0.000277 0.0002767 

0.6875 0.25 0.0002873 0.0002872 0.0002871 0.000287 0.0002868 

0.71875 0.25 0.0002966 0.0002964 0.0002964 0.000296 0.000296 

0.75 0.25 0.0003051 0.000305 0.0003049 0.000305 0.0003046 

0.78125 0.25 0.0003129 0.0003129 0.0003128 0.000313 0.0003124 

0.8125 0.25 0.0003202 0.0003205 0.00032 0.00032 0.0003197 

0.84375 0.25 0.0003268 0.0003279 0.0003267 0.000327 0.0003263 

0.875 0.25 0.0003331 0.0003347 0.0003329 0.000333 0.0003326 

0.90625 0.25 0.000339 0.0003409 0.0003388 0.000339 0.0003385 

0.9375 0.25 0.0003446 0.0003464 0.0003447 0.000344 0.0003442 
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0.96875 0.25 0.0003502 0.0003518 0.0003494 0.00035 0.0004648 

1 0.25 0.0003631 0.0003614 0.0003566 0.000357 0.0005317 

0 0.28125 0.0002419 0.0002465 0.0002445 0.000242 0.0003767 

0.03125 0.28125 0.0002339 0.0002347 0.0002337 0.000233 0.0003323 

0.0625 0.28125 0.0002049 0.0002042 0.0002044 0.000205 0.0002062 

0.09375 0.28125 0.0001793 0.0001826 0.0001791 0.000179 0.0001807 

0.125 0.28125 0.0001577 0.0001611 0.0001575 0.000158 0.0001592 

0.15625 0.28125 0.000141 0.0001408 0.0001408 0.000141 0.0001425 

0.1875 0.28125 0.00013 0.0001297 0.0001297 0.00013 0.0001315 

0.21875 0.28125 0.0001249 0.0001247 0.0001246 0.000125 0.0001263 

0.25 0.28125 0.0001256 0.0001254 0.0001253 0.000125 0.0001269 

0.28125 0.28125 0.0001312 0.000131 0.000131 0.000131 0.0001322 

0.3125 0.28125 0.0001404 0.0001403 0.0001402 0.00014 0.0001411 

0.34375 0.28125 0.000152 0.0001519 0.0001518 0.000152 0.0001524 

0.375 0.28125 0.0001649 0.0001648 0.0001647 0.000165 0.0001651 

0.40625 0.28125 0.0001784 0.0001783 0.0001782 0.000178 0.0001784 

0.4375 0.28125 0.0001919 0.0001918 0.0001917 0.000192 0.0001918 

0.46875 0.28125 0.0002051 0.000205 0.0002049 0.000205 0.0002048 

0.5 0.28125 0.0002178 0.0002177 0.0002176 0.000218 0.0002174 

0.53125 0.28125 0.0002297 0.0002296 0.0002295 0.00023 0.0002293 

0.5625 0.28125 0.0002409 0.0002408 0.0002407 0.000241 0.0002404 

0.59375 0.28125 0.0002512 0.0002511 0.000251 0.000251 0.0002507 

0.625 0.28125 0.0002606 0.0002605 0.0002604 0.00026 0.0002601 

0.65625 0.28125 0.0002691 0.000269 0.0002689 0.000269 0.0002686 

0.6875 0.28125 0.0002767 0.0002766 0.0002766 0.000277 0.0002762 

0.71875 0.28125 0.0002836 0.0002835 0.0002834 0.000283 0.000283 

0.75 0.28125 0.0002896 0.0002895 0.0002894 0.000289 0.0002891 

0.78125 0.28125 0.0002949 0.0002949 0.0002947 0.000295 0.0002944 

0.8125 0.28125 0.0002996 0.0002995 0.0002994 0.000299 0.0002991 

0.84375 0.28125 0.0003037 0.0003036 0.0003035 0.000303 0.0003032 

0.875 0.28125 0.0003073 0.000307 0.0003071 0.000307 0.0003069 

0.90625 0.28125 0.0003107 0.00031 0.0003104 0.00031 0.0003102 

0.9375 0.28125 0.0003138 0.0003132 0.0003139 0.000314 0.0003134 

0.96875 0.28125 0.000317 0.0003166 0.0003161 0.000316 0.0004169 

1 0.28125 0.0003285 0.0003233 0.0003219 0.000322 0.000475 

0 0.3125 0.0002061 0.0002104 0.0002081 0.000206 0.0003189 

0.03125 0.3125 0.0001994 0.0002003 0.0001992 0.000198 0.0002828 

0.0625 0.3125 0.000174 0.0001725 0.0001735 0.000174 0.0001753 

0.09375 0.3125 0.0001525 0.0001566 0.0001523 0.000152 0.0001539 

0.125 0.3125 0.0001359 0.0001403 0.0001357 0.000136 0.0001374 

0.15625 0.3125 0.0001249 0.0001247 0.0001247 0.000125 0.0001264 

0.1875 0.3125 0.0001199 0.0001197 0.0001196 0.00012 0.0001213 

0.21875 0.3125 0.0001206 0.0001204 0.0001204 0.00012 0.0001219 
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0.25 0.3125 0.0001261 0.0001259 0.0001259 0.000126 0.0001271 

0.28125 0.3125 0.0001352 0.000135 0.0001349 0.000135 0.0001359 

0.3125 0.3125 0.0001464 0.0001463 0.0001462 0.000146 0.0001469 

0.34375 0.3125 0.0001589 0.0001588 0.0001587 0.000159 0.0001591 

0.375 0.3125 0.0001718 0.0001717 0.0001716 0.000172 0.0001718 

0.40625 0.3125 0.0001847 0.0001846 0.0001845 0.000184 0.0001845 

0.4375 0.3125 0.0001971 0.000197 0.0001969 0.000197 0.0001969 

0.46875 0.3125 0.0002089 0.0002088 0.0002088 0.000209 0.0002086 

0.5 0.3125 0.00022 0.0002198 0.0002198 0.00022 0.0002195 

0.53125 0.3125 0.0002301 0.00023 0.0002299 0.00023 0.0002296 

0.5625 0.3125 0.0002392 0.0002391 0.0002391 0.000239 0.0002388 

0.59375 0.3125 0.0002474 0.0002473 0.0002473 0.000247 0.0002469 

0.625 0.3125 0.0002547 0.0002546 0.0002545 0.000254 0.0002541 

0.65625 0.3125 0.0002609 0.0002608 0.0002607 0.000261 0.0002604 

0.6875 0.3125 0.0002662 0.0002661 0.000266 0.000266 0.0002657 

0.71875 0.3125 0.0002706 0.0002705 0.0002704 0.00027 0.0002701 

0.75 0.3125 0.0002741 0.0002741 0.000274 0.000274 0.0002736 

0.78125 0.3125 0.0002769 0.0002769 0.0002767 0.000277 0.0002764 

0.8125 0.3125 0.000279 0.000279 0.0002788 0.000279 0.0002785 

0.84375 0.3125 0.0002806 0.0002805 0.0002804 0.00028 0.0002801 

0.875 0.3125 0.0002817 0.0002813 0.0002814 0.000281 0.0002812 

0.90625 0.3125 0.0002825 0.0002818 0.0002822 0.000282 0.0002821 

0.9375 0.3125 0.0002832 0.0002824 0.0002833 0.000283 0.0002828 

0.96875 0.3125 0.0002839 0.0002835 0.000283 0.000283 0.0003692 

1 0.3125 0.0002942 0.0002888 0.0002873 0.000288 0.0004185 

0 0.34375 0.0001724 0.0001763 0.0001737 0.000172 0.0002624 

0.03125 0.34375 0.0001673 0.0001681 0.0001669 0.000166 0.0002355 

0.0625 0.34375 0.0001459 0.0001435 0.0001454 0.000146 0.0001472 

0.09375 0.34375 0.0001294 0.0001342 0.0001291 0.000129 0.0001308 

0.125 0.34375 0.0001187 0.0001242 0.0001184 0.000118 0.0001201 

0.15625 0.34375 0.000114 0.0001137 0.0001137 0.000114 0.0001154 

0.1875 0.34375 0.0001151 0.0001148 0.0001148 0.000115 0.0001163 

0.21875 0.34375 0.0001209 0.0001207 0.0001206 0.000121 0.0001219 

0.25 0.34375 0.0001301 0.0001299 0.0001299 0.00013 0.0001309 

0.28125 0.34375 0.0001415 0.0001413 0.0001412 0.000141 0.0001419 

0.3125 0.34375 0.0001538 0.0001537 0.0001536 0.000154 0.0001541 

0.34375 0.34375 0.0001665 0.0001664 0.0001663 0.000166 0.0001666 

0.375 0.34375 0.000179 0.0001789 0.0001788 0.000179 0.0001789 

0.40625 0.34375 0.000191 0.0001909 0.0001908 0.000191 0.0001908 

0.4375 0.34375 0.0002022 0.0002021 0.000202 0.000202 0.0002019 

0.46875 0.34375 0.0002125 0.0002124 0.0002124 0.000212 0.0002121 

0.5 0.34375 0.0002219 0.0002218 0.0002217 0.000222 0.0002214 

0.53125 0.34375 0.0002302 0.0002301 0.00023 0.00023 0.0002297 
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0.5625 0.34375 0.0002374 0.0002373 0.0002372 0.000237 0.0002369 

0.59375 0.34375 0.0002435 0.0002434 0.0002434 0.000243 0.000243 

0.625 0.34375 0.0002486 0.0002485 0.0002484 0.000248 0.0002481 

0.65625 0.34375 0.0002526 0.0002525 0.0002524 0.000252 0.0002521 

0.6875 0.34375 0.0002556 0.0002555 0.0002554 0.000255 0.0002551 

0.71875 0.34375 0.0002576 0.0002575 0.0002574 0.000257 0.0002571 

0.75 0.34375 0.0002587 0.0002586 0.0002585 0.000259 0.0002582 

0.78125 0.34375 0.000259 0.000259 0.0002588 0.000259 0.0002585 

0.8125 0.34375 0.0002586 0.0002586 0.0002584 0.000258 0.0002581 

0.84375 0.34375 0.0002576 0.0002575 0.0002574 0.000257 0.0002572 

0.875 0.34375 0.0002562 0.0002558 0.0002559 0.000256 0.0002558 

0.90625 0.34375 0.0002545 0.0002537 0.0002542 0.000254 0.0002541 

0.9375 0.34375 0.0002527 0.0002519 0.0002528 0.000252 0.0002524 

0.96875 0.34375 0.0002512 0.0002507 0.0002502 0.000251 0.0003218 

1 0.34375 0.0002601 0.0002546 0.000253 0.000254 0.0003623 

0 0.375 0.0001423 0.0001454 0.0001424 0.000141 0.0002083 

0.03125 0.375 0.0001387 0.0001394 0.0001381 0.000137 0.0001914 

0.0625 0.375 0.0001224 0.0001186 0.0001218 0.000122 0.0001236 

0.09375 0.375 0.0001119 0.000117 0.0001115 0.000112 0.0001132 

0.125 0.375 0.0001077 0.0001144 0.0001073 0.000107 0.000109 

0.15625 0.375 0.0001094 0.0001091 0.000109 0.000109 0.0001106 

0.1875 0.375 0.0001158 0.0001155 0.0001155 0.000115 0.0001168 

0.21875 0.375 0.0001255 0.0001253 0.0001252 0.000125 0.0001263 

0.25 0.375 0.0001372 0.000137 0.0001369 0.000137 0.0001377 

0.28125 0.375 0.0001497 0.0001495 0.0001495 0.000149 0.0001499 

0.3125 0.375 0.0001624 0.0001622 0.0001621 0.000162 0.0001624 

0.34375 0.375 0.0001747 0.0001746 0.0001745 0.000174 0.0001746 

0.375 0.375 0.0001864 0.0001863 0.0001862 0.000186 0.0001862 

0.40625 0.375 0.0001972 0.0001971 0.0001971 0.000197 0.0001969 

0.4375 0.375 0.0002071 0.000207 0.0002069 0.000207 0.0002067 

0.46875 0.375 0.0002159 0.0002158 0.0002157 0.000216 0.0002154 

0.5 0.375 0.0002235 0.0002234 0.0002233 0.000223 0.000223 

0.53125 0.375 0.00023 0.0002299 0.0002298 0.00023 0.0002295 

0.5625 0.375 0.0002353 0.0002352 0.0002351 0.000235 0.0002348 

0.59375 0.375 0.0002394 0.0002393 0.0002392 0.000239 0.0002389 

0.625 0.375 0.0002424 0.0002423 0.0002422 0.000242 0.0002418 

0.65625 0.375 0.0002442 0.0002441 0.000244 0.000244 0.0002437 

0.6875 0.375 0.0002449 0.0002448 0.0002448 0.000245 0.0002444 

0.71875 0.375 0.0002447 0.0002445 0.0002445 0.000244 0.0002441 

0.75 0.375 0.0002434 0.0002433 0.0002432 0.000243 0.0002429 

0.78125 0.375 0.0002412 0.0002412 0.0002411 0.000241 0.0002408 

0.8125 0.375 0.0002383 0.0002384 0.0002381 0.000238 0.0002379 

0.84375 0.375 0.0002348 0.0002348 0.0002346 0.000235 0.0002345 
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0.875 0.375 0.0002309 0.0002305 0.0002307 0.000231 0.0002306 

0.90625 0.375 0.0002268 0.0002259 0.0002265 0.000226 0.0002265 

0.9375 0.375 0.0002227 0.0002218 0.0002228 0.000222 0.0002225 

0.96875 0.375 0.0002191 0.0002185 0.0002179 0.000218 0.000275 

1 0.375 0.0002266 0.0002209 0.0002192 0.000221 0.0003067 

0 0.40625 0.0001181 0.0001199 0.0001164 0.000116 0.0001588 

0.03125 0.40625 0.000116 0.0001166 0.0001152 0.000115 0.0001531 

0.0625 0.40625 0.0001058 0.0001006 0.0001053 0.000105 0.0001071 

0.09375 0.40625 0.0001021 0.0001068 0.0001017 0.000102 0.0001034 

0.125 0.40625 0.0001045 0.000112 0.0001041 0.000104 0.0001057 

0.15625 0.40625 0.0001116 0.0001112 0.0001112 0.000111 0.0001126 

0.1875 0.40625 0.0001218 0.0001216 0.0001215 0.000121 0.0001226 

0.21875 0.40625 0.0001339 0.0001337 0.0001336 0.000134 0.0001344 

0.25 0.40625 0.0001466 0.0001464 0.0001464 0.000146 0.0001469 

0.28125 0.40625 0.0001594 0.0001592 0.0001591 0.000159 0.0001594 

0.3125 0.40625 0.0001717 0.0001715 0.0001715 0.000171 0.0001716 

0.34375 0.40625 0.0001832 0.0001831 0.000183 0.000183 0.000183 

0.375 0.40625 0.0001938 0.0001937 0.0001936 0.000194 0.0001935 

0.40625 0.40625 0.0002033 0.0002032 0.0002032 0.000203 0.000203 

0.4375 0.40625 0.0002117 0.0002116 0.0002115 0.000212 0.0002113 

0.46875 0.40625 0.0002189 0.0002188 0.0002187 0.000219 0.0002184 

0.5 0.40625 0.0002248 0.0002247 0.0002246 0.000225 0.0002243 

0.53125 0.40625 0.0002295 0.0002294 0.0002293 0.000229 0.000229 

0.5625 0.40625 0.0002329 0.0002328 0.0002327 0.000233 0.0002324 

0.59375 0.40625 0.0002351 0.000235 0.0002349 0.000235 0.0002345 

0.625 0.40625 0.000236 0.0002359 0.0002358 0.000236 0.0002355 

0.65625 0.40625 0.0002357 0.0002356 0.0002355 0.000235 0.0002352 

0.6875 0.40625 0.0002343 0.0002342 0.0002341 0.000234 0.0002338 

0.71875 0.40625 0.0002317 0.0002316 0.0002315 0.000232 0.0002313 

0.75 0.40625 0.0002282 0.0002281 0.000228 0.000228 0.0002277 

0.78125 0.40625 0.0002237 0.0002237 0.0002235 0.000223 0.0002233 

0.8125 0.40625 0.0002184 0.0002184 0.0002182 0.000218 0.0002181 

0.84375 0.40625 0.0002125 0.0002124 0.0002123 0.000212 0.0002122 

0.875 0.40625 0.0002062 0.0002057 0.0002059 0.000206 0.000206 

0.90625 0.40625 0.0001997 0.0001988 0.0001994 0.000199 0.0001996 

0.9375 0.40625 0.0001935 0.0001925 0.0001935 0.000193 0.0001935 

0.96875 0.40625 0.0001879 0.0001873 0.0001867 0.000187 0.0002294 

1 0.40625 0.0001941 0.0001883 0.0001865 0.000188 0.0002522 

0 0.4375 0.0001035 0.0001031 0.0000996 0.000101 0.0001195 

0.03125 0.4375 0.0001025 0.0001027 0.0001014 0.000101 0.0001246 

0.0625 0.4375 0.0000991 0.0000929 0.0000987 9.86E-05 0.0001004 

0.09375 0.4375 0.0001019 0.0001054 0.0001015 0.000101 0.0001031 

0.125 0.4375 0.0001094 0.0001173 0.000109 0.000109 0.0001104 
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0.15625 0.4375 0.00012 0.0001198 0.0001197 0.00012 0.0001208 

0.1875 0.4375 0.0001323 0.0001321 0.000132 0.000132 0.0001328 

0.21875 0.4375 0.0001452 0.000145 0.0001449 0.000145 0.0001454 

0.25 0.4375 0.0001579 0.0001578 0.0001577 0.000158 0.000158 

0.28125 0.4375 0.0001701 0.00017 0.0001699 0.00017 0.00017 

0.3125 0.4375 0.0001815 0.0001814 0.0001813 0.000181 0.0001813 

0.34375 0.4375 0.0001919 0.0001918 0.0001917 0.000192 0.0001916 

0.375 0.4375 0.0002012 0.0002011 0.000201 0.000201 0.0002008 

0.40625 0.4375 0.0002093 0.0002092 0.0002091 0.000209 0.0002088 

0.4375 0.4375 0.0002161 0.000216 0.0002159 0.000216 0.0002156 

0.46875 0.4375 0.0002216 0.0002215 0.0002214 0.000221 0.0002211 

0.5 0.4375 0.0002258 0.0002257 0.0002256 0.000226 0.0002253 

0.53125 0.4375 0.0002286 0.0002285 0.0002285 0.000228 0.0002281 

0.5625 0.4375 0.0002302 0.0002301 0.00023 0.00023 0.0002297 

0.59375 0.4375 0.0002304 0.0002303 0.0002303 0.00023 0.0002299 

0.625 0.4375 0.0002294 0.0002293 0.0002292 0.000229 0.0002289 

0.65625 0.4375 0.0002271 0.000227 0.0002269 0.000227 0.0002266 

0.6875 0.4375 0.0002236 0.0002235 0.0002234 0.000223 0.0002231 

0.71875 0.4375 0.0002189 0.0002188 0.0002187 0.000219 0.0002185 

0.75 0.4375 0.0002132 0.0002131 0.000213 0.000213 0.0002128 

0.78125 0.4375 0.0002064 0.0002064 0.0002062 0.000206 0.0002061 

0.8125 0.4375 0.0001989 0.0001989 0.0001987 0.000199 0.0001986 

0.84375 0.4375 0.0001907 0.0001907 0.0001905 0.00019 0.0001905 

0.875 0.4375 0.0001822 0.0001817 0.0001819 0.000182 0.0001821 

0.90625 0.4375 0.0001736 0.0001726 0.0001733 0.000173 0.0001737 

0.9375 0.4375 0.0001655 0.0001644 0.0001656 0.000165 0.0001658 

0.96875 0.4375 0.0001585 0.0001578 0.0001572 0.000158 0.0001861 

1 0.4375 0.0001634 0.0001575 0.0001555 0.000157 0.0001998 

0 0.46875 0.000102 0.0000988 0.0000961 9.78E-05 0.0001022 

0.03125 0.46875 0.0001011 0.0001009 0.0000997 9.97E-05 0.0001119 

0.0625 0.46875 0.0001038 0.0000973 0.0001034 0.000103 0.000105 

0.09375 0.46875 0.0001112 0.0001136 0.0001107 0.000111 0.0001121 

0.125 0.46875 0.0001215 0.0001292 0.0001212 0.000121 0.0001222 

0.15625 0.46875 0.0001335 0.0001333 0.0001332 0.000133 0.000134 

0.1875 0.46875 0.0001461 0.0001459 0.0001459 0.000146 0.0001463 

0.21875 0.46875 0.0001586 0.0001584 0.0001584 0.000158 0.0001587 

0.25 0.46875 0.0001706 0.0001704 0.0001703 0.00017 0.0001705 

0.28125 0.46875 0.0001817 0.0001815 0.0001815 0.000181 0.0001815 

0.3125 0.46875 0.0001918 0.0001917 0.0001916 0.000192 0.0001915 

0.34375 0.46875 0.0002007 0.0002006 0.0002006 0.000201 0.0002004 

0.375 0.46875 0.0002085 0.0002084 0.0002083 0.000208 0.0002081 

0.40625 0.46875 0.0002149 0.0002148 0.0002148 0.000215 0.0002145 

0.4375 0.46875 0.0002201 0.00022 0.0002199 0.00022 0.0002196 
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0.46875 0.46875 0.0002239 0.0002238 0.0002237 0.000224 0.0002234 

0.5 0.46875 0.0002263 0.0002263 0.0002262 0.000226 0.0002258 

0.53125 0.46875 0.0002274 0.0002273 0.0002273 0.000227 0.0002269 

0.5625 0.46875 0.0002272 0.0002271 0.000227 0.000227 0.0002266 

0.59375 0.46875 0.0002255 0.0002255 0.0002254 0.000225 0.000225 

0.625 0.46875 0.0002226 0.0002225 0.0002224 0.000222 0.0002221 

0.65625 0.46875 0.0002184 0.0002183 0.0002182 0.000218 0.0002179 

0.6875 0.46875 0.0002129 0.0002128 0.0002127 0.000213 0.0002125 

0.71875 0.46875 0.0002062 0.0002061 0.000206 0.000206 0.0002058 

0.75 0.46875 0.0001984 0.0001983 0.0001982 0.000198 0.0001981 

0.78125 0.46875 0.0001897 0.0001896 0.0001894 0.000189 0.0001894 

0.8125 0.46875 0.0001801 0.0001801 0.0001798 0.00018 0.0001799 

0.84375 0.46875 0.0001699 0.0001698 0.0001696 0.00017 0.0001699 

0.875 0.46875 0.0001595 0.000159 0.0001592 0.000159 0.0001596 

0.90625 0.46875 0.0001492 0.0001481 0.0001489 0.000149 0.0001496 

0.9375 0.46875 0.0001399 0.0001386 0.0001399 0.000139 0.0001404 

0.96875 0.46875 0.0001324 0.0001315 0.0001309 0.000131 0.0001477 

1 0.46875 0.0001358 0.00013 0.0001279 0.00013 0.0001521 

0 0.5 0.0001141 0.0001083 0.0001066 0.000109 0.0001156 

0.03125 0.5 0.000112 0.0001114 0.0001105 0.000111 0.0001202 

0.0625 0.5 0.0001184 0.0001122 0.0001182 0.000118 0.0001193 

0.09375 0.5 0.0001278 0.0001297 0.0001274 0.000127 0.0001284 

0.125 0.5 0.0001388 0.0001458 0.0001385 0.000138 0.0001392 

0.15625 0.5 0.0001506 0.0001503 0.0001503 0.00015 0.0001507 

0.1875 0.5 0.0001623 0.0001621 0.0001621 0.000162 0.0001623 

0.21875 0.5 0.0001736 0.0001734 0.0001734 0.000173 0.0001735 

0.25 0.5 0.0001842 0.000184 0.000184 0.000184 0.0001839 

0.28125 0.5 0.0001938 0.0001936 0.0001936 0.000194 0.0001935 

0.3125 0.5 0.0002023 0.0002021 0.0002021 0.000202 0.0002019 

0.34375 0.5 0.0002096 0.0002095 0.0002094 0.000209 0.0002092 

0.375 0.5 0.0002156 0.0002155 0.0002155 0.000215 0.0002152 

0.40625 0.5 0.0002204 0.0002203 0.0002202 0.00022 0.0002199 

0.4375 0.5 0.0002238 0.0002237 0.0002236 0.000224 0.0002233 

0.46875 0.5 0.0002258 0.0002258 0.0002257 0.000226 0.0002253 

0.5 0.5 0.0002265 0.0002264 0.0002264 0.000226 0.000226 

0.53125 0.5 0.0002258 0.0002258 0.0002257 0.000226 0.0002253 

0.5625 0.5 0.0002238 0.0002237 0.0002236 0.000224 0.0002233 

0.59375 0.5 0.0002204 0.0002203 0.0002202 0.00022 0.0002199 

0.625 0.5 0.0002156 0.0002155 0.0002155 0.000215 0.0002152 

0.65625 0.5 0.0002096 0.0002095 0.0002094 0.000209 0.0002092 

0.6875 0.5 0.0002023 0.0002021 0.0002021 0.000202 0.0002019 

0.71875 0.5 0.0001938 0.0001936 0.0001936 0.000194 0.0001935 

0.75 0.5 0.0001842 0.0001841 0.000184 0.000184 0.0001839 
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0.78125 0.5 0.0001736 0.0001736 0.0001734 0.000173 0.0001735 

0.8125 0.5 0.0001623 0.0001623 0.0001621 0.000162 0.0001623 

0.84375 0.5 0.0001506 0.0001505 0.0001503 0.00015 0.0001507 

0.875 0.5 0.0001388 0.0001383 0.0001385 0.000138 0.0001392 

0.90625 0.5 0.0001278 0.0001264 0.0001274 0.000127 0.0001284 

0.9375 0.5 0.0001184 0.0001169 0.0001182 0.000118 0.0001193 

0.96875 0.5 0.000112 0.0001111 0.0001105 0.000111 0.0001202 

1 0.5 0.0001141 0.0001089 0.0001066 0.000109 0.0001156 

0 0.53125 0.0001358 0.0001288 0.0001279 0.00013 0.0001521 

0.03125 0.53125 0.0001324 0.0001316 0.0001309 0.000131 0.0001477 

0.0625 0.53125 0.0001399 0.0001343 0.0001399 0.000139 0.0001404 

0.09375 0.53125 0.0001492 0.000151 0.0001489 0.000149 0.0001496 

0.125 0.53125 0.0001595 0.0001658 0.0001592 0.000159 0.0001596 

0.15625 0.53125 0.0001699 0.0001697 0.0001696 0.00017 0.0001699 

0.1875 0.53125 0.0001801 0.0001799 0.0001798 0.00018 0.0001799 

0.21875 0.53125 0.0001897 0.0001895 0.0001894 0.000189 0.0001894 

0.25 0.53125 0.0001984 0.0001983 0.0001982 0.000198 0.0001981 

0.28125 0.53125 0.0002062 0.0002061 0.000206 0.000206 0.0002058 

0.3125 0.53125 0.0002129 0.0002128 0.0002127 0.000213 0.0002125 

0.34375 0.53125 0.0002184 0.0002183 0.0002182 0.000218 0.0002179 

0.375 0.53125 0.0002226 0.0002225 0.0002224 0.000222 0.0002221 

0.40625 0.53125 0.0002255 0.0002255 0.0002254 0.000225 0.000225 

0.4375 0.53125 0.0002272 0.0002271 0.000227 0.000227 0.0002266 

0.46875 0.53125 0.0002274 0.0002273 0.0002273 0.000227 0.0002269 

0.5 0.53125 0.0002263 0.0002263 0.0002262 0.000226 0.0002258 

0.53125 0.53125 0.0002239 0.0002238 0.0002237 0.000224 0.0002234 

0.5625 0.53125 0.0002201 0.00022 0.0002199 0.00022 0.0002196 

0.59375 0.53125 0.0002149 0.0002148 0.0002148 0.000215 0.0002145 

0.625 0.53125 0.0002085 0.0002084 0.0002083 0.000208 0.0002081 

0.65625 0.53125 0.0002007 0.0002006 0.0002006 0.000201 0.0002004 

0.6875 0.53125 0.0001918 0.0001917 0.0001916 0.000192 0.0001915 

0.71875 0.53125 0.0001817 0.0001815 0.0001815 0.000181 0.0001815 

0.75 0.53125 0.0001706 0.0001705 0.0001703 0.00017 0.0001705 

0.78125 0.53125 0.0001586 0.0001586 0.0001584 0.000158 0.0001587 

0.8125 0.53125 0.0001461 0.0001461 0.0001459 0.000146 0.0001463 

0.84375 0.53125 0.0001335 0.0001335 0.0001332 0.000133 0.000134 

0.875 0.53125 0.0001215 0.0001209 0.0001212 0.000121 0.0001222 

0.90625 0.53125 0.0001112 0.0001097 0.0001107 0.000111 0.0001121 

0.9375 0.53125 0.0001038 0.0001022 0.0001034 0.000103 0.000105 

0.96875 0.53125 0.0001011 0.0001002 0.0000997 9.97E-05 0.0001119 

1 0.53125 0.000102 0.0000984 0.0000961 9.78E-05 0.0001022 

0 0.5625 0.0001634 0.000156 0.0001555 0.000157 0.0001998 

0.03125 0.5625 0.0001585 0.0001577 0.0001572 0.000158 0.0001861 
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0.0625 0.5625 0.0001655 0.0001605 0.0001656 0.000165 0.0001658 

0.09375 0.5625 0.0001736 0.0001754 0.0001733 0.000173 0.0001737 

0.125 0.5625 0.0001822 0.0001878 0.0001819 0.000182 0.0001821 

0.15625 0.5625 0.0001907 0.0001905 0.0001905 0.00019 0.0001905 

0.1875 0.5625 0.0001989 0.0001987 0.0001987 0.000199 0.0001986 

0.21875 0.5625 0.0002064 0.0002063 0.0002062 0.000206 0.0002061 

0.25 0.5625 0.0002132 0.000213 0.000213 0.000213 0.0002128 

0.28125 0.5625 0.0002189 0.0002188 0.0002187 0.000219 0.0002185 

0.3125 0.5625 0.0002236 0.0002235 0.0002234 0.000223 0.0002231 

0.34375 0.5625 0.0002271 0.000227 0.0002269 0.000227 0.0002266 

0.375 0.5625 0.0002294 0.0002293 0.0002292 0.000229 0.0002289 

0.40625 0.5625 0.0002304 0.0002303 0.0002303 0.00023 0.0002299 

0.4375 0.5625 0.0002302 0.0002301 0.00023 0.00023 0.0002297 

0.46875 0.5625 0.0002286 0.0002285 0.0002285 0.000228 0.0002281 

0.5 0.5625 0.0002258 0.0002257 0.0002256 0.000226 0.0002253 

0.53125 0.5625 0.0002216 0.0002215 0.0002214 0.000221 0.0002211 

0.5625 0.5625 0.0002161 0.000216 0.0002159 0.000216 0.0002156 

0.59375 0.5625 0.0002093 0.0002092 0.0002091 0.000209 0.0002088 

0.625 0.5625 0.0002012 0.0002011 0.000201 0.000201 0.0002008 

0.65625 0.5625 0.0001919 0.0001918 0.0001917 0.000192 0.0001916 

0.6875 0.5625 0.0001815 0.0001814 0.0001813 0.000181 0.0001813 

0.71875 0.5625 0.0001701 0.00017 0.0001699 0.00017 0.00017 

0.75 0.5625 0.0001579 0.0001578 0.0001577 0.000158 0.000158 

0.78125 0.5625 0.0001452 0.0001451 0.0001449 0.000145 0.0001454 

0.8125 0.5625 0.0001323 0.0001323 0.000132 0.000132 0.0001328 

0.84375 0.5625 0.00012 0.00012 0.0001197 0.00012 0.0001208 

0.875 0.5625 0.0001094 0.0001088 0.000109 0.000109 0.0001104 

0.90625 0.5625 0.0001019 0.0001004 0.0001015 0.000101 0.0001031 

0.9375 0.5625 0.0000991 0.0000976 0.0000987 9.86E-05 0.0001004 

0.96875 0.5625 0.0001025 0.0001017 0.0001014 0.000101 0.0001246 

1 0.5625 0.0001035 0.0001017 0.0000996 0.000101 0.0001195 

0 0.59375 0.0001941 0.0001867 0.0001865 0.000188 0.0002522 

0.03125 0.59375 0.0001879 0.0001871 0.0001867 0.000187 0.0002294 

0.0625 0.59375 0.0001935 0.0001889 0.0001935 0.000193 0.0001935 

0.09375 0.59375 0.0001997 0.0002014 0.0001994 0.000199 0.0001996 

0.125 0.59375 0.0002062 0.0002112 0.0002059 0.000206 0.000206 

0.15625 0.59375 0.0002125 0.0002123 0.0002123 0.000212 0.0002122 

0.1875 0.59375 0.0002184 0.0002182 0.0002182 0.000218 0.0002181 

0.21875 0.59375 0.0002237 0.0002235 0.0002235 0.000223 0.0002233 

0.25 0.59375 0.0002282 0.000228 0.000228 0.000228 0.0002277 

0.28125 0.59375 0.0002317 0.0002316 0.0002315 0.000232 0.0002313 

0.3125 0.59375 0.0002343 0.0002342 0.0002341 0.000234 0.0002338 

0.34375 0.59375 0.0002357 0.0002356 0.0002355 0.000235 0.0002352 
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0.375 0.59375 0.000236 0.0002359 0.0002358 0.000236 0.0002355 

0.40625 0.59375 0.0002351 0.000235 0.0002349 0.000235 0.0002345 

0.4375 0.59375 0.0002329 0.0002328 0.0002327 0.000233 0.0002324 

0.46875 0.59375 0.0002295 0.0002294 0.0002293 0.000229 0.000229 

0.5 0.59375 0.0002248 0.0002247 0.0002246 0.000225 0.0002243 

0.53125 0.59375 0.0002189 0.0002188 0.0002187 0.000219 0.0002184 

0.5625 0.59375 0.0002117 0.0002116 0.0002115 0.000212 0.0002113 

0.59375 0.59375 0.0002033 0.0002032 0.0002032 0.000203 0.000203 

0.625 0.59375 0.0001938 0.0001937 0.0001936 0.000194 0.0001935 

0.65625 0.59375 0.0001832 0.0001831 0.000183 0.000183 0.000183 

0.6875 0.59375 0.0001717 0.0001715 0.0001715 0.000171 0.0001716 

0.71875 0.59375 0.0001594 0.0001592 0.0001591 0.000159 0.0001594 

0.75 0.59375 0.0001466 0.0001465 0.0001464 0.000146 0.0001469 

0.78125 0.59375 0.0001339 0.0001338 0.0001336 0.000134 0.0001344 

0.8125 0.59375 0.0001218 0.0001218 0.0001215 0.000121 0.0001226 

0.84375 0.59375 0.0001116 0.0001115 0.0001112 0.000111 0.0001126 

0.875 0.59375 0.0001045 0.0001039 0.0001041 0.000104 0.0001057 

0.90625 0.59375 0.0001021 0.0001008 0.0001017 0.000102 0.0001034 

0.9375 0.59375 0.0001058 0.0001044 0.0001053 0.000105 0.0001071 

0.96875 0.59375 0.000116 0.0001154 0.0001152 0.000115 0.0001531 

1 0.59375 0.0001181 0.0001179 0.0001164 0.000116 0.0001588 

0 0.625 0.0002266 0.0002193 0.0002192 0.000221 0.0003067 

0.03125 0.625 0.0002191 0.0002183 0.0002179 0.000218 0.000275 

0.0625 0.625 0.0002227 0.0002185 0.0002228 0.000222 0.0002225 

0.09375 0.625 0.0002268 0.0002284 0.0002265 0.000226 0.0002265 

0.125 0.625 0.0002309 0.0002354 0.0002307 0.000231 0.0002306 

0.15625 0.625 0.0002348 0.0002347 0.0002346 0.000235 0.0002345 

0.1875 0.625 0.0002383 0.0002382 0.0002381 0.000238 0.0002379 

0.21875 0.625 0.0002412 0.0002411 0.0002411 0.000241 0.0002408 

0.25 0.625 0.0002434 0.0002433 0.0002432 0.000243 0.0002429 

0.28125 0.625 0.0002447 0.0002445 0.0002445 0.000244 0.0002441 

0.3125 0.625 0.0002449 0.0002448 0.0002448 0.000245 0.0002444 

0.34375 0.625 0.0002442 0.0002441 0.000244 0.000244 0.0002437 

0.375 0.625 0.0002424 0.0002423 0.0002422 0.000242 0.0002418 

0.40625 0.625 0.0002394 0.0002393 0.0002392 0.000239 0.0002389 

0.4375 0.625 0.0002353 0.0002352 0.0002351 0.000235 0.0002348 

0.46875 0.625 0.00023 0.0002299 0.0002298 0.00023 0.0002295 

0.5 0.625 0.0002235 0.0002234 0.0002233 0.000223 0.000223 

0.53125 0.625 0.0002159 0.0002158 0.0002157 0.000216 0.0002154 

0.5625 0.625 0.0002071 0.000207 0.0002069 0.000207 0.0002067 

0.59375 0.625 0.0001972 0.0001971 0.0001971 0.000197 0.0001969 

0.625 0.625 0.0001864 0.0001863 0.0001862 0.000186 0.0001862 

0.65625 0.625 0.0001747 0.0001746 0.0001745 0.000174 0.0001746 
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0.6875 0.625 0.0001624 0.0001622 0.0001621 0.000162 0.0001624 

0.71875 0.625 0.0001497 0.0001495 0.0001495 0.000149 0.0001499 

0.75 0.625 0.0001372 0.000137 0.0001369 0.000137 0.0001377 

0.78125 0.625 0.0001255 0.0001255 0.0001252 0.000125 0.0001263 

0.8125 0.625 0.0001158 0.0001158 0.0001155 0.000115 0.0001168 

0.84375 0.625 0.0001094 0.0001093 0.000109 0.000109 0.0001106 

0.875 0.625 0.0001077 0.0001072 0.0001073 0.000107 0.000109 

0.90625 0.625 0.0001119 0.0001108 0.0001115 0.000112 0.0001132 

0.9375 0.625 0.0001224 0.0001212 0.0001218 0.000122 0.0001236 

0.96875 0.625 0.0001387 0.0001383 0.0001381 0.000137 0.0001914 

1 0.625 0.0001423 0.0001432 0.0001424 0.000141 0.0002083 

0 0.65625 0.0002601 0.0002529 0.000253 0.000254 0.0003623 

0.03125 0.65625 0.0002512 0.0002505 0.0002502 0.000251 0.0003218 

0.0625 0.65625 0.0002527 0.0002489 0.0002528 0.000252 0.0002524 

0.09375 0.65625 0.0002545 0.000256 0.0002542 0.000254 0.0002541 

0.125 0.65625 0.0002562 0.0002602 0.0002559 0.000256 0.0002558 

0.15625 0.65625 0.0002576 0.0002574 0.0002574 0.000257 0.0002572 

0.1875 0.65625 0.0002586 0.0002585 0.0002584 0.000258 0.0002581 

0.21875 0.65625 0.000259 0.0002589 0.0002588 0.000259 0.0002585 

0.25 0.65625 0.0002587 0.0002586 0.0002585 0.000259 0.0002582 

0.28125 0.65625 0.0002576 0.0002575 0.0002574 0.000257 0.0002571 

0.3125 0.65625 0.0002556 0.0002555 0.0002554 0.000255 0.0002551 

0.34375 0.65625 0.0002526 0.0002525 0.0002524 0.000252 0.0002521 

0.375 0.65625 0.0002486 0.0002485 0.0002484 0.000248 0.0002481 

0.40625 0.65625 0.0002435 0.0002434 0.0002434 0.000243 0.000243 

0.4375 0.65625 0.0002374 0.0002373 0.0002372 0.000237 0.0002369 

0.46875 0.65625 0.0002302 0.0002301 0.00023 0.00023 0.0002297 

0.5 0.65625 0.0002219 0.0002218 0.0002217 0.000222 0.0002214 

0.53125 0.65625 0.0002125 0.0002124 0.0002124 0.000212 0.0002121 

0.5625 0.65625 0.0002022 0.0002021 0.000202 0.000202 0.0002019 

0.59375 0.65625 0.000191 0.0001909 0.0001908 0.000191 0.0001908 

0.625 0.65625 0.000179 0.0001789 0.0001788 0.000179 0.0001789 

0.65625 0.65625 0.0001665 0.0001664 0.0001663 0.000166 0.0001666 

0.6875 0.65625 0.0001538 0.0001537 0.0001536 0.000154 0.0001541 

0.71875 0.65625 0.0001415 0.0001413 0.0001412 0.000141 0.0001419 

0.75 0.65625 0.0001301 0.00013 0.0001299 0.00013 0.0001309 

0.78125 0.65625 0.0001209 0.0001208 0.0001206 0.000121 0.0001219 

0.8125 0.65625 0.0001151 0.0001151 0.0001148 0.000115 0.0001163 

0.84375 0.65625 0.000114 0.0001139 0.0001137 0.000114 0.0001154 

0.875 0.65625 0.0001187 0.0001183 0.0001184 0.000118 0.0001201 

0.90625 0.65625 0.0001294 0.0001286 0.0001291 0.000129 0.0001308 

0.9375 0.65625 0.0001459 0.0001451 0.0001454 0.000146 0.0001472 

0.96875 0.65625 0.0001673 0.000167 0.0001669 0.000166 0.0002355 
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1 0.65625 0.0001724 0.0001741 0.0001737 0.000172 0.0002624 

0 0.6875 0.0002942 0.0002872 0.0002873 0.000288 0.0004185 

0.03125 0.6875 0.0002839 0.0002833 0.000283 0.000283 0.0003692 

0.0625 0.6875 0.0002832 0.0002796 0.0002833 0.000283 0.0002828 

0.09375 0.6875 0.0002825 0.0002839 0.0002822 0.000282 0.0002821 

0.125 0.6875 0.0002817 0.0002853 0.0002814 0.000281 0.0002812 

0.15625 0.6875 0.0002806 0.0002804 0.0002804 0.00028 0.0002801 

0.1875 0.6875 0.000279 0.0002789 0.0002788 0.000279 0.0002785 

0.21875 0.6875 0.0002769 0.0002768 0.0002767 0.000277 0.0002764 

0.25 0.6875 0.0002741 0.000274 0.000274 0.000274 0.0002736 

0.28125 0.6875 0.0002706 0.0002705 0.0002704 0.00027 0.0002701 

0.3125 0.6875 0.0002662 0.0002661 0.000266 0.000266 0.0002657 

0.34375 0.6875 0.0002609 0.0002608 0.0002607 0.000261 0.0002604 

0.375 0.6875 0.0002547 0.0002546 0.0002545 0.000254 0.0002541 

0.40625 0.6875 0.0002474 0.0002473 0.0002473 0.000247 0.0002469 

0.4375 0.6875 0.0002392 0.0002391 0.0002391 0.000239 0.0002388 

0.46875 0.6875 0.0002301 0.00023 0.0002299 0.00023 0.0002296 

0.5 0.6875 0.00022 0.0002198 0.0002198 0.00022 0.0002195 

0.53125 0.6875 0.0002089 0.0002088 0.0002088 0.000209 0.0002086 

0.5625 0.6875 0.0001971 0.000197 0.0001969 0.000197 0.0001969 

0.59375 0.6875 0.0001847 0.0001846 0.0001845 0.000184 0.0001845 

0.625 0.6875 0.0001718 0.0001717 0.0001716 0.000172 0.0001718 

0.65625 0.6875 0.0001589 0.0001588 0.0001587 0.000159 0.0001591 

0.6875 0.6875 0.0001464 0.0001463 0.0001462 0.000146 0.0001469 

0.71875 0.6875 0.0001352 0.000135 0.0001349 0.000135 0.0001359 

0.75 0.6875 0.0001261 0.000126 0.0001259 0.000126 0.0001271 

0.78125 0.6875 0.0001206 0.0001205 0.0001204 0.00012 0.0001219 

0.8125 0.6875 0.0001199 0.0001199 0.0001196 0.00012 0.0001213 

0.84375 0.6875 0.0001249 0.0001249 0.0001247 0.000125 0.0001264 

0.875 0.6875 0.0001359 0.0001356 0.0001357 0.000136 0.0001374 

0.90625 0.6875 0.0001525 0.0001519 0.0001523 0.000152 0.0001539 

0.9375 0.6875 0.000174 0.0001733 0.0001735 0.000174 0.0001753 

0.96875 0.6875 0.0001994 0.0001992 0.0001992 0.000198 0.0002828 

1 0.6875 0.0002061 0.0002082 0.0002081 0.000206 0.0003189 

0 0.71875 0.0003285 0.0003217 0.0003219 0.000322 0.000475 

0.03125 0.71875 0.000317 0.0003164 0.0003161 0.000316 0.0004169 

0.0625 0.71875 0.0003138 0.0003106 0.0003139 0.000314 0.0003134 

0.09375 0.71875 0.0003107 0.000312 0.0003104 0.00031 0.0003102 

0.125 0.71875 0.0003073 0.0003106 0.0003071 0.000307 0.0003069 

0.15625 0.71875 0.0003037 0.0003035 0.0003035 0.000303 0.0003032 

0.1875 0.71875 0.0002996 0.0002994 0.0002994 0.000299 0.0002991 

0.21875 0.71875 0.0002949 0.0002948 0.0002947 0.000295 0.0002944 

0.25 0.71875 0.0002896 0.0002895 0.0002894 0.000289 0.0002891 
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0.28125 0.71875 0.0002836 0.0002835 0.0002834 0.000283 0.000283 

0.3125 0.71875 0.0002767 0.0002766 0.0002766 0.000277 0.0002762 

0.34375 0.71875 0.0002691 0.000269 0.0002689 0.000269 0.0002686 

0.375 0.71875 0.0002606 0.0002605 0.0002604 0.00026 0.0002601 

0.40625 0.71875 0.0002512 0.0002511 0.000251 0.000251 0.0002507 

0.4375 0.71875 0.0002409 0.0002408 0.0002407 0.000241 0.0002404 

0.46875 0.71875 0.0002297 0.0002296 0.0002295 0.00023 0.0002293 

0.5 0.71875 0.0002178 0.0002177 0.0002176 0.000218 0.0002174 

0.53125 0.71875 0.0002051 0.000205 0.0002049 0.000205 0.0002048 

0.5625 0.71875 0.0001919 0.0001918 0.0001917 0.000192 0.0001918 

0.59375 0.71875 0.0001784 0.0001783 0.0001782 0.000178 0.0001784 

0.625 0.71875 0.0001649 0.0001648 0.0001647 0.000165 0.0001651 

0.65625 0.71875 0.000152 0.0001519 0.0001518 0.000152 0.0001524 

0.6875 0.71875 0.0001404 0.0001403 0.0001402 0.00014 0.0001411 

0.71875 0.71875 0.0001312 0.000131 0.000131 0.000131 0.0001322 

0.75 0.71875 0.0001256 0.0001254 0.0001253 0.000125 0.0001269 

0.78125 0.71875 0.0001249 0.0001248 0.0001246 0.000125 0.0001263 

0.8125 0.71875 0.00013 0.0001299 0.0001297 0.00013 0.0001315 

0.84375 0.71875 0.000141 0.000141 0.0001408 0.000141 0.0001425 

0.875 0.71875 0.0001577 0.0001575 0.0001575 0.000158 0.0001592 

0.90625 0.71875 0.0001793 0.0001788 0.0001791 0.000179 0.0001807 

0.9375 0.71875 0.0002049 0.0002044 0.0002044 0.000205 0.0002062 

0.96875 0.71875 0.0002339 0.0002337 0.0002337 0.000233 0.0003323 

1 0.71875 0.0002419 0.0002443 0.0002445 0.000242 0.0003767 

0 0.75 0.0003631 0.0003544 0.0003566 0.000357 0.0005317 

0.03125 0.75 0.0003502 0.0003488 0.0003494 0.00035 0.0004648 

0.0625 0.75 0.0003446 0.0003405 0.0003447 0.000344 0.0003442 

0.09375 0.75 0.000339 0.0003419 0.0003388 0.000339 0.0003385 

0.125 0.75 0.0003331 0.000338 0.0003329 0.000333 0.0003326 

0.15625 0.75 0.0003268 0.0003278 0.0003267 0.000327 0.0003263 

0.1875 0.75 0.0003202 0.0003205 0.00032 0.00032 0.0003197 

0.21875 0.75 0.0003129 0.0003129 0.0003128 0.000313 0.0003124 

0.25 0.75 0.0003051 0.0003051 0.0003049 0.000305 0.0003046 

0.28125 0.75 0.0002966 0.0002965 0.0002964 0.000296 0.000296 

0.3125 0.75 0.0002873 0.0002873 0.0002871 0.000287 0.0002868 

0.34375 0.75 0.0002772 0.0002772 0.0002771 0.000277 0.0002767 

0.375 0.75 0.0002664 0.0002664 0.0002662 0.000266 0.0002659 

0.40625 0.75 0.0002547 0.0002547 0.0002546 0.000255 0.0002543 

0.4375 0.75 0.0002423 0.0002423 0.0002421 0.000242 0.0002419 

0.46875 0.75 0.0002292 0.0002292 0.000229 0.000229 0.0002288 

0.5 0.75 0.0002154 0.0002154 0.0002152 0.000215 0.0002151 

0.53125 0.75 0.0002012 0.0002012 0.000201 0.000201 0.000201 

0.5625 0.75 0.0001867 0.0001867 0.0001865 0.000186 0.0001866 
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0.59375 0.75 0.0001723 0.0001723 0.0001721 0.000172 0.0001724 

0.625 0.75 0.0001586 0.0001585 0.0001583 0.000158 0.0001589 

0.65625 0.75 0.0001462 0.0001461 0.0001459 0.000146 0.0001468 

0.6875 0.75 0.0001363 0.0001362 0.000136 0.000136 0.0001371 

0.71875 0.75 0.00013 0.0001299 0.0001298 0.00013 0.0001312 

0.75 0.75 0.0001288 0.0001287 0.0001286 0.000129 0.0001303 

0.78125 0.75 0.0001335 0.0001334 0.0001333 0.000133 0.0001351 

0.8125 0.75 0.0001444 0.0001443 0.0001442 0.000144 0.000146 

0.84375 0.75 0.000161 0.0001609 0.0001608 0.000161 0.0001626 

0.875 0.75 0.0001827 0.0001824 0.0001825 0.000183 0.0001841 

0.90625 0.75 0.0002085 0.000208 0.0002083 0.000208 0.0002099 

0.9375 0.75 0.0002377 0.0002373 0.0002372 0.000238 0.0002391 

0.96875 0.75 0.0002699 0.0002699 0.0002698 0.000269 0.0003831 

1 0.75 0.0002793 0.0002818 0.0002822 0.000279 0.0004355 

0 0.78125 0.0003977 0.0003893 0.0003914 0.000391 0.0005885 

0.03125 0.78125 0.0003835 0.0003828 0.0003827 0.000383 0.0005127 

0.0625 0.78125 0.0003755 0.0003735 0.0003756 0.000375 0.000375 

0.09375 0.78125 0.0003673 0.0003693 0.0003671 0.000367 0.0003668 

0.125 0.78125 0.0003589 0.0003637 0.0003587 0.000359 0.0003584 

0.15625 0.78125 0.0003501 0.0003513 0.0003499 0.00035 0.0003496 

0.1875 0.78125 0.0003408 0.000341 0.0003406 0.000341 0.0003403 

0.21875 0.78125 0.000331 0.0003309 0.0003308 0.000331 0.0003305 

0.25 0.78125 0.0003206 0.0003207 0.0003204 0.00032 0.0003201 

0.28125 0.78125 0.0003095 0.0003097 0.0003094 0.000309 0.000309 

0.3125 0.78125 0.0002978 0.000298 0.0002976 0.000298 0.0002973 

0.34375 0.78125 0.0002853 0.0002855 0.0002851 0.000285 0.0002848 

0.375 0.78125 0.0002721 0.0002723 0.0002719 0.000272 0.0002716 

0.40625 0.78125 0.0002582 0.0002584 0.000258 0.000258 0.0002578 

0.4375 0.78125 0.0002436 0.0002439 0.0002435 0.000243 0.0002432 

0.46875 0.78125 0.0002285 0.0002287 0.0002283 0.000228 0.0002282 

0.5 0.78125 0.000213 0.0002132 0.0002127 0.000213 0.0002127 

0.53125 0.78125 0.0001972 0.0001974 0.000197 0.000197 0.000197 

0.5625 0.78125 0.0001815 0.0001818 0.0001813 0.000181 0.0001815 

0.59375 0.78125 0.0001665 0.0001668 0.0001663 0.000166 0.0001667 

0.625 0.78125 0.0001529 0.0001531 0.0001526 0.000153 0.0001534 

0.65625 0.78125 0.0001417 0.0001419 0.0001414 0.000141 0.0001425 

0.6875 0.78125 0.0001342 0.0001344 0.0001339 0.000134 0.0001354 

0.71875 0.78125 0.0001319 0.000132 0.0001316 0.000132 0.0001333 

0.75 0.78125 0.0001357 0.0001358 0.0001354 0.000135 0.0001373 

0.78125 0.78125 0.000146 0.000146 0.0001457 0.000146 0.0001476 

0.8125 0.78125 0.0001623 0.0001624 0.0001621 0.000162 0.0001639 

0.84375 0.78125 0.0001839 0.0001839 0.0001838 0.000184 0.0001855 

0.875 0.78125 0.0002099 0.0002098 0.0002097 0.00021 0.0002114 
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0.90625 0.78125 0.0002394 0.0002392 0.0002393 0.000239 0.0002408 

0.9375 0.78125 0.0002719 0.0002719 0.0002714 0.000272 0.0002733 

0.96875 0.78125 0.000307 0.0003075 0.000307 0.000306 0.000435 

1 0.78125 0.0003179 0.0003205 0.000321 0.000317 0.000495 

0 0.8125 0.0004324 0.0004241 0.0004263 0.000426 0.0006452 

0.03125 0.8125 0.0004168 0.0004173 0.000416 0.000416 0.0005606 

0.0625 0.8125 0.0004063 0.0004062 0.0004065 0.000406 0.0004058 

0.09375 0.8125 0.0003957 0.0003983 0.0003955 0.000395 0.0003952 

0.125 0.8125 0.0003847 0.0003865 0.0003845 0.000384 0.0003842 

0.15625 0.8125 0.0003733 0.0003729 0.0003731 0.000373 0.0003728 

0.1875 0.8125 0.0003615 0.0003606 0.0003613 0.000361 0.000361 

0.21875 0.8125 0.0003491 0.0003485 0.0003489 0.000349 0.0003486 

0.25 0.8125 0.0003361 0.0003364 0.000336 0.000336 0.0003356 

0.28125 0.8125 0.0003225 0.0003228 0.0003224 0.000322 0.000322 

0.3125 0.8125 0.0003083 0.0003086 0.0003081 0.000308 0.0003078 

0.34375 0.8125 0.0002934 0.0002937 0.0002932 0.000293 0.0002929 

0.375 0.8125 0.0002778 0.0002781 0.0002776 0.000278 0.0002773 

0.40625 0.8125 0.0002616 0.000262 0.0002614 0.000261 0.0002612 

0.4375 0.8125 0.0002449 0.0002453 0.0002447 0.000245 0.0002445 

0.46875 0.8125 0.0002278 0.0002282 0.0002276 0.000228 0.0002275 

0.5 0.8125 0.0002104 0.0002109 0.0002102 0.00021 0.0002102 

0.53125 0.8125 0.0001932 0.0001936 0.000193 0.000193 0.0001931 

0.5625 0.8125 0.0001766 0.000177 0.0001763 0.000176 0.0001767 

0.59375 0.8125 0.0001612 0.0001617 0.0001609 0.000161 0.0001616 

0.625 0.8125 0.0001482 0.0001486 0.0001479 0.000148 0.0001489 

0.65625 0.8125 0.0001388 0.0001393 0.0001385 0.000139 0.0001399 

0.6875 0.8125 0.0001347 0.000135 0.0001344 0.000134 0.000136 

0.71875 0.8125 0.0001369 0.0001372 0.0001366 0.000137 0.0001385 

0.75 0.8125 0.000146 0.0001462 0.0001457 0.000146 0.0001477 

0.78125 0.8125 0.0001616 0.0001618 0.0001614 0.000161 0.0001633 

0.8125 0.8125 0.0001829 0.000183 0.0001828 0.000183 0.0001846 

0.84375 0.8125 0.0002089 0.000209 0.0002088 0.000209 0.0002105 

0.875 0.8125 0.0002387 0.0002387 0.0002386 0.000239 0.0002402 

0.90625 0.8125 0.0002716 0.0002716 0.0002715 0.000272 0.0002731 

0.9375 0.8125 0.0003072 0.0003075 0.0003067 0.000307 0.0003086 

0.96875 0.8125 0.000345 0.0003461 0.0003451 0.000344 0.0004877 

1 0.8125 0.0003574 0.0003605 0.0003607 0.000357 0.000555 

0 0.84375 0.0004669 0.00046 0.0004611 0.000461 0.0007019 

0.03125 0.84375 0.0004501 0.0004506 0.0004494 0.00045 0.0006084 

0.0625 0.84375 0.0004372 0.0004366 0.0004373 0.000437 0.0004367 

0.09375 0.84375 0.000424 0.0004245 0.0004238 0.000424 0.0004235 

0.125 0.84375 0.0004105 0.0004109 0.0004103 0.00041 0.00041 

0.15625 0.84375 0.0003966 0.0003953 0.0003964 0.000396 0.0003961 
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0.1875 0.84375 0.0003822 0.0003807 0.000382 0.000382 0.0003817 

0.21875 0.84375 0.0003672 0.0003663 0.0003671 0.000367 0.0003667 

0.25 0.84375 0.0003517 0.000352 0.0003516 0.000352 0.0003512 

0.28125 0.84375 0.0003356 0.0003357 0.0003354 0.000335 0.0003351 

0.3125 0.84375 0.0003188 0.000319 0.0003187 0.000319 0.0003183 

0.34375 0.84375 0.0003015 0.0003016 0.0003013 0.000301 0.000301 

0.375 0.84375 0.0002835 0.0002837 0.0002833 0.000283 0.0002831 

0.40625 0.84375 0.000265 0.0002653 0.0002648 0.000265 0.0002646 

0.4375 0.84375 0.0002462 0.0002464 0.000246 0.000246 0.0002458 

0.46875 0.84375 0.0002271 0.0002273 0.0002268 0.000227 0.0002268 

0.5 0.84375 0.000208 0.0002083 0.0002077 0.000208 0.0002078 

0.53125 0.84375 0.0001894 0.0001897 0.0001891 0.000189 0.0001894 

0.5625 0.84375 0.000172 0.0001723 0.0001717 0.000172 0.0001722 

0.59375 0.84375 0.0001566 0.0001569 0.0001563 0.000156 0.0001571 

0.625 0.84375 0.0001447 0.0001451 0.0001444 0.000144 0.0001456 

0.65625 0.84375 0.000138 0.0001383 0.0001376 0.000138 0.0001392 

0.6875 0.84375 0.0001377 0.0001381 0.0001374 0.000137 0.0001393 

0.71875 0.84375 0.0001449 0.0001452 0.0001446 0.000145 0.0001466 

0.75 0.84375 0.0001592 0.0001594 0.000159 0.000159 0.000161 

0.78125 0.84375 0.0001799 0.00018 0.0001797 0.00018 0.0001816 

0.8125 0.84375 0.0002057 0.0002057 0.0002055 0.000206 0.0002073 

0.84375 0.84375 0.0002356 0.0002357 0.0002355 0.000236 0.0002372 

0.875 0.84375 0.0002688 0.000269 0.0002687 0.000269 0.0002704 

0.90625 0.84375 0.0003049 0.0003051 0.0003048 0.000305 0.0003063 

0.9375 0.84375 0.0003433 0.0003439 0.0003429 0.000343 0.0003447 

0.96875 0.84375 0.0003839 0.0003852 0.000384 0.000383 0.0005411 

1 0.84375 0.0003976 0.0004019 0.000401 0.000396 0.0006155 

0 0.875 0.0005014 0.0004952 0.0004958 0.000495 0.0007585 

0.03125 0.875 0.0004833 0.0004827 0.0004826 0.000483 0.0006561 

0.0625 0.875 0.000468 0.0004662 0.0004681 0.000468 0.0004674 

0.09375 0.875 0.0004523 0.000451 0.0004521 0.000452 0.0004518 

0.125 0.875 0.0004363 0.0004351 0.0004361 0.000436 0.0004358 

0.15625 0.875 0.0004199 0.0004175 0.0004197 0.00042 0.0004194 

0.1875 0.875 0.0004029 0.0004009 0.0004027 0.000403 0.0004024 

0.21875 0.875 0.0003854 0.0003842 0.0003853 0.000385 0.0003849 

0.25 0.875 0.0003673 0.0003672 0.0003672 0.000367 0.0003669 

0.28125 0.875 0.0003487 0.0003481 0.0003485 0.000348 0.0003482 

0.3125 0.875 0.0003294 0.0003288 0.0003293 0.000329 0.000329 

0.34375 0.875 0.0003096 0.000309 0.0003094 0.000309 0.0003092 

0.375 0.875 0.0002893 0.0002886 0.0002891 0.000289 0.0002889 

0.40625 0.875 0.0002685 0.0002678 0.0002683 0.000268 0.0002681 

0.4375 0.875 0.0002475 0.0002468 0.0002473 0.000247 0.0002472 

0.46875 0.875 0.0002264 0.0002257 0.0002262 0.000226 0.0002262 
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0.5 0.875 0.0002057 0.0002049 0.0002054 0.000205 0.0002056 

0.53125 0.875 0.0001859 0.0001851 0.0001856 0.000186 0.000186 

0.5625 0.875 0.0001679 0.0001671 0.0001676 0.000168 0.0001682 

0.59375 0.875 0.000153 0.0001522 0.0001526 0.000153 0.0001537 

0.625 0.875 0.0001429 0.0001421 0.0001425 0.000143 0.000144 

0.65625 0.875 0.0001393 0.0001387 0.0001389 0.000139 0.0001408 

0.6875 0.875 0.0001435 0.0001431 0.0001432 0.000143 0.0001453 

0.71875 0.875 0.0001557 0.0001554 0.0001554 0.000156 0.0001576 

0.75 0.875 0.0001751 0.0001749 0.0001748 0.000175 0.0001769 

0.78125 0.875 0.0002003 0.0002002 0.0002001 0.0002 0.000202 

0.8125 0.875 0.0002301 0.0002301 0.0002299 0.00023 0.0002318 

0.84375 0.875 0.0002636 0.0002638 0.0002634 0.000264 0.0002652 

0.875 0.875 0.0003 0.0003005 0.0002999 0.0003 0.0003016 

0.90625 0.875 0.000339 0.0003396 0.0003389 0.000339 0.0003405 

0.9375 0.875 0.0003802 0.0003811 0.0003798 0.00038 0.0003816 

0.96875 0.875 0.0004234 0.0004246 0.0004236 0.000422 0.0005951 

1 0.875 0.0004385 0.0004442 0.000442 0.000437 0.0006764 

0 0.90625 0.0005357 0.0005289 0.0005303 0.00053 0.0008148 

0.03125 0.90625 0.0005165 0.000514 0.0005158 0.000516 0.0007037 

0.0625 0.90625 0.0004987 0.0004957 0.0004988 0.000498 0.0004982 

0.09375 0.90625 0.0004806 0.0004781 0.0004804 0.00048 0.0004801 

0.125 0.90625 0.0004621 0.0004602 0.0004619 0.000462 0.0004616 

0.15625 0.90625 0.0004432 0.0004407 0.000443 0.000443 0.0004427 

0.1875 0.90625 0.0004237 0.0004219 0.0004235 0.000423 0.0004232 

0.21875 0.90625 0.0004036 0.0004025 0.0004035 0.000403 0.0004032 

0.25 0.90625 0.000383 0.0003822 0.0003829 0.000383 0.0003826 

0.28125 0.90625 0.0003618 0.0003604 0.0003617 0.000362 0.0003614 

0.3125 0.90625 0.0003401 0.0003385 0.0003399 0.00034 0.0003397 

0.34375 0.90625 0.0003178 0.0003162 0.0003177 0.000318 0.0003174 

0.375 0.90625 0.0002951 0.0002934 0.0002949 0.000295 0.0002948 

0.40625 0.90625 0.0002721 0.0002702 0.0002719 0.000272 0.0002718 

0.4375 0.90625 0.000249 0.0002469 0.0002487 0.000249 0.0002487 

0.46875 0.90625 0.000226 0.0002238 0.0002257 0.000226 0.0002258 

0.5 0.90625 0.0002037 0.0002014 0.0002034 0.000203 0.0002037 

0.53125 0.90625 0.0001829 0.0001804 0.0001825 0.000183 0.000183 

0.5625 0.90625 0.0001646 0.000162 0.0001642 0.000164 0.0001651 

0.59375 0.90625 0.0001506 0.000148 0.0001502 0.00015 0.0001515 

0.625 0.90625 0.0001428 0.0001404 0.0001424 0.000142 0.0001441 

0.65625 0.90625 0.000143 0.0001408 0.0001426 0.000143 0.0001447 

0.6875 0.90625 0.0001519 0.0001502 0.0001516 0.000152 0.0001538 

0.71875 0.90625 0.0001691 0.0001678 0.0001688 0.000169 0.000171 

0.75 0.90625 0.000193 0.0001921 0.0001928 0.000193 0.0001949 

0.78125 0.90625 0.0002224 0.0002218 0.0002222 0.000222 0.0002242 
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0.8125 0.90625 0.0002558 0.0002557 0.0002557 0.000256 0.0002575 

0.84375 0.90625 0.0002926 0.0002928 0.0002925 0.000293 0.0002942 

0.875 0.90625 0.0003321 0.0003327 0.000332 0.000332 0.0003336 

0.90625 0.90625 0.0003739 0.0003746 0.0003738 0.000374 0.0003754 

0.9375 0.90625 0.0004178 0.0004183 0.0004174 0.000418 0.0004192 

0.96875 0.90625 0.0004636 0.0004637 0.0004638 0.000462 0.0006497 

1 0.90625 0.0004801 0.000486 0.0004836 0.000478 0.0007377 

0 0.9375 0.0005697 0.0005617 0.000566 0.000564 0.0008706 

0.03125 0.9375 0.0005495 0.0005446 0.0005487 0.000549 0.0007509 

0.0625 0.9375 0.0005294 0.0005258 0.0005296 0.000529 0.0005289 

0.09375 0.9375 0.0005089 0.0005068 0.0005089 0.000509 0.0005084 

0.125 0.9375 0.000488 0.0004867 0.000488 0.000488 0.0004875 

0.15625 0.9375 0.0004665 0.0004651 0.0004666 0.000466 0.000466 

0.1875 0.9375 0.0004445 0.0004438 0.0004446 0.000444 0.000444 

0.21875 0.9375 0.0004219 0.0004216 0.000422 0.000422 0.0004215 

0.25 0.9375 0.0003988 0.000398 0.0003989 0.000399 0.0003984 

0.28125 0.9375 0.0003751 0.0003736 0.0003752 0.000375 0.0003747 

0.3125 0.9375 0.0003509 0.0003492 0.000351 0.000351 0.0003505 

0.34375 0.9375 0.0003262 0.0003244 0.0003263 0.000326 0.0003258 

0.375 0.9375 0.0003012 0.0002993 0.0003013 0.000301 0.0003008 

0.40625 0.9375 0.0002759 0.0002739 0.000276 0.000276 0.0002756 

0.4375 0.9375 0.0002507 0.0002485 0.0002508 0.00025 0.0002505 

0.46875 0.9375 0.0002259 0.0002236 0.0002259 0.000226 0.0002258 

0.5 0.9375 0.0002022 0.0001997 0.0002022 0.000202 0.0002022 

0.53125 0.9375 0.0001805 0.0001779 0.0001804 0.00018 0.0001807 

0.5625 0.9375 0.0001623 0.0001597 0.0001621 0.000162 0.0001629 

0.59375 0.9375 0.0001497 0.0001471 0.0001494 0.000149 0.0001507 

0.625 0.9375 0.0001448 0.0001424 0.0001445 0.000144 0.0001463 

0.65625 0.9375 0.0001491 0.000147 0.0001488 0.000149 0.000151 

0.6875 0.9375 0.0001628 0.0001611 0.0001624 0.000163 0.0001648 

0.71875 0.9375 0.0001846 0.0001833 0.0001842 0.000184 0.0001866 

0.75 0.9375 0.0002128 0.000212 0.0002124 0.000213 0.0002147 

0.78125 0.9375 0.0002459 0.0002457 0.0002455 0.000246 0.0002477 

0.8125 0.9375 0.0002828 0.0002831 0.0002824 0.000283 0.0002845 

0.84375 0.9375 0.0003226 0.0003234 0.0003222 0.000323 0.0003242 

0.875 0.9375 0.000365 0.0003661 0.0003646 0.000365 0.0003665 

0.90625 0.9375 0.0004095 0.0004103 0.0004091 0.00041 0.000411 

0.9375 0.9375 0.000456 0.0004556 0.0004558 0.000456 0.0004575 

0.96875 0.9375 0.0005044 0.0005021 0.000504 0.000503 0.0007049 

1 0.9375 0.0005223 0.0005267 0.000526 0.00052 0.0007994 

0 0.96875 0.0006031 0.0005941 0.0006023 0.000595 0.001139 

0.03125 0.96875 0.0005824 0.0005747 0.0005797 0.000579 0.0009572 

0.0625 0.96875 0.0005601 0.0005569 0.0005591 0.000557 0.0007181 



 

 

 

A Parametric Study of Mesh Free Interpolation Based Recovery Techniques                              737 

 

0.09375 0.96875 0.0005373 0.000538 0.0005364 0.000534 0.000685 

0.125 0.96875 0.0005139 0.000514 0.0005129 0.000511 0.000651 

0.15625 0.96875 0.0004899 0.0004898 0.0004889 0.000487 0.0006164 

0.1875 0.96875 0.0004654 0.0004657 0.0004643 0.000463 0.0005811 

0.21875 0.96875 0.0004403 0.0004409 0.0004391 0.000438 0.0005452 

0.25 0.96875 0.0004147 0.0004145 0.0004134 0.000412 0.0005087 

0.28125 0.96875 0.0003885 0.0003877 0.0003871 0.000386 0.0004716 

0.3125 0.96875 0.0003619 0.0003609 0.0003604 0.00036 0.000434 

0.34375 0.96875 0.0003348 0.0003338 0.0003332 0.000333 0.000396 

0.375 0.96875 0.0003074 0.0003064 0.0003057 0.000305 0.0003578 

0.40625 0.96875 0.00028 0.0002789 0.0002781 0.000278 0.0003198 

0.4375 0.96875 0.0002527 0.0002516 0.0002506 0.000251 0.0002823 

0.46875 0.96875 0.0002262 0.0002251 0.0002239 0.000224 0.0002462 

0.5 0.96875 0.0002012 0.0002001 0.0001988 0.000199 0.000213 

0.53125 0.96875 0.0001789 0.0001779 0.0001763 0.000177 0.0001851 

0.5625 0.96875 0.0001613 0.0001605 0.0001586 0.00016 0.0001663 

0.59375 0.96875 0.0001505 0.00015 0.0001481 0.000149 0.0001607 

0.625 0.96875 0.000149 0.0001486 0.0001468 0.000148 0.0001698 

0.65625 0.96875 0.0001577 0.0001574 0.0001559 0.000156 0.000192 

0.6875 0.96875 0.000176 0.0001758 0.0001747 0.000175 0.0002244 

0.71875 0.96875 0.0002021 0.000202 0.0002012 0.000201 0.0002642 

0.75 0.96875 0.0002342 0.0002342 0.0002336 0.000233 0.0003093 

0.78125 0.96875 0.0002707 0.0002714 0.0002704 0.000269 0.0003583 

0.8125 0.96875 0.0003107 0.0003122 0.0003106 0.000309 0.0004104 

0.84375 0.96875 0.0003535 0.0003555 0.0003535 0.000352 0.0004651 

0.875 0.96875 0.0003986 0.0004008 0.0003988 0.000397 0.0005219 

0.90625 0.96875 0.0004458 0.0004468 0.0004461 0.000444 0.0005806 

0.9375 0.96875 0.0004948 0.0004931 0.0004954 0.000493 0.0006411 

0.96875 0.96875 0.0005457 0.0005406 0.0005432 0.000543 0.0007004 

1 0.96875 0.000565 0.0005665 0.0005662 0.000563 0.0007936 

0 1 0.0006225 0.0005992 0.0006273 0.0006 0.0010391 

0.03125 1 0.0006073 0.0005831 0.0006018 0.000594 0.0010999 

0.0625 1 0.000585 0.000557 0.0005744 0.000569 0.0007766 

0.09375 1 0.0005614 0.0005414 0.0005495 0.000545 0.0007373 

0.125 1 0.000537 0.0005219 0.0005248 0.000521 0.0006971 

0.15625 1 0.0005119 0.000497 0.0004994 0.000496 0.0006563 

0.1875 1 0.0004862 0.0004729 0.0004734 0.000471 0.0006151 

0.21875 1 0.0004598 0.0004485 0.0004468 0.000445 0.0005734 

0.25 1 0.0004329 0.000422 0.0004197 0.000418 0.0005314 

0.28125 1 0.0004055 0.0003937 0.0003921 0.000391 0.0004892 

0.3125 1 0.0003775 0.0003659 0.0003641 0.000364 0.0004467 

0.34375 1 0.0003491 0.0003376 0.0003356 0.000336 0.0004042 

0.375 1 0.0003204 0.0003092 0.0003068 0.000308 0.0003618 
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0.40625 1 0.0002915 0.0002807 0.0002781 0.00028 0.00032 

0.4375 1 0.0002629 0.0002525 0.0002495 0.000252 0.0002792 

0.46875 1 0.0002349 0.0002253 0.0002218 0.000225 0.0002405 

0.5 1 0.0002083 0.0001999 0.0001959 0.000199 0.0002055 

0.53125 1 0.0001843 0.0001778 0.000173 0.000177 0.0001768 

0.5625 1 0.0001649 0.0001609 0.0001554 0.000159 0.0001584 

0.59375 1 0.0001525 0.0001516 0.0001456 0.000149 0.0001546 

0.625 1 0.0001498 0.000152 0.0001461 0.000148 0.0001677 

0.65625 1 0.000158 0.0001628 0.0001576 0.000158 0.0001954 

0.6875 1 0.0001765 0.0001831 0.0001789 0.000177 0.000233 

0.71875 1 0.0002033 0.0002111 0.0002078 0.000205 0.000277 

0.75 1 0.0002364 0.0002449 0.0002423 0.000238 0.0003252 

0.78125 1 0.000274 0.0002838 0.0002809 0.000275 0.0003763 

0.8125 1 0.0003151 0.0003276 0.0003228 0.000316 0.0004297 

0.84375 1 0.0003591 0.0003746 0.0003672 0.000359 0.0004849 

0.875 1 0.0004054 0.0004237 0.0004138 0.000405 0.0005417 

0.90625 1 0.0004538 0.0004717 0.0004623 0.000452 0.0006 

0.9375 1 0.0005041 0.0005156 0.000513 0.000502 0.0006596 

0.96875 1 0.0005561 0.0005549 0.0005574 0.000552 0.0007037 

1 1 0.0005925 0.0005911 0.0005911 0.000589 0.000569 
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Appendix B. Element Effectivity 

Rectangular support  

domain MLS 

Rectangular support 

domain MLS 

Patch Mesh based 

MLS 

Patch Mesh based ZZ 

(LS) 

1.0387 0.9912 0.9933 0.9669 

1.1765 1.0485 1.0176 1.1456 

1.1544 1.04 1.0276 1.1795 

0.8446 0.8969 0.9153 0.7927 

0.8627 0.924 0.9228 0.9052 

0.8855 0.9462 0.9363 1.013 

0.9333 0.9648 0.9508 1.1003 

1.0774 1.0036 1.0149 1.0563 

1.1365 1.0176 1.0322 1.0754 

0.8944 0.9892 0.9661 0.9344 

0.8579 0.9777 0.9554 0.9371 

0.8967 0.9821 0.9659 0.964 

0.9179 0.9885 0.9756 0.9826 

0.9756 1.0019 1.0089 1.0499 

1.0381 1.0167 1.0253 1.0756 

0.8782 1.0026 0.9973 0.9961 

0.9211 0.972 0.9553 0.9305 

0.9597 0.9772 0.9638 0.958 

0.976 0.9843 0.9726 0.9778 

0.9583 0.9817 0.9729 1.3151 

1.0291 1.0101 1.0173 1.0691 

1.0809 1.0165 1.0206 1.0568 

1.3124 0.9759 0.9604 0.9329 

1.2039 0.9763 0.9626 0.9521 

1.1318 0.9824 0.9704 0.9731 

0.9783 0.9894 0.9781 0.9889 

1.0015 1.0043 1.01 1.0618 

1.0238 1.0172 1.0246 1.0819 

0.9899 0.9857 0.9742 0.9559 

0.9803 0.9766 0.963 0.9476 

0.9828 0.9811 0.9691 0.9686 

0.9783 0.9869 0.9755 0.9848 

0.9757 0.996 0.9927 2.0201 

0.9627 1.0119 1.0191 1.0847 

1.0003 0.9995 0.9947 1.0034 

0.9827 0.9787 0.9659 0.9467 

0.983 0.9806 0.9689 0.9646 

1.0147 0.9851 0.9738 0.981 

0.972 0.9905 0.9772 0.9925 
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0.9056 1.0055 1.0115 1.0795 

1.0059 1.0097 1.0111 1.0551 

0.9869 0.9832 0.9723 0.9532 

0.9841 0.9812 0.9701 0.9618 

0.9855 0.9841 0.9732 0.9777 

1.0458 0.9874 0.976 0.9902 

0.9791 0.9966 1.004 1.0722 

0.9901 1.0116 1.0161 1.088 

0.9922 0.9901 0.9819 0.9708 

0.9861 0.983 0.973 0.961 

0.9861 0.9841 0.9739 0.975 

1.0177 0.9864 0.9754 0.9876 

0.9982 0.9679 0.9607 1.2608 

0.9985 1.0073 1.0124 1.1006 

0.9971 0.9982 0.9933 1.0014 

0.9889 0.9861 0.9775 0.9632 

0.9874 0.9851 0.976 0.9735 

0.9879 0.9861 0.9759 0.9854 

0.9769 0.9857 0.9739 0.9937 

1.0135 1.0005 1.0051 1.101 

0.9996 1.0051 1.0035 1.0421 

0.9921 0.9901 0.9832 0.9691 

0.9894 0.987 0.9793 0.9732 

0.9883 0.9867 0.9777 0.9839 

0.9918 0.9859 0.9749 0.9928 

0.9726 0.9865 0.9787 2.0093 

0.9981 1.0082 1.0095 1.0859 

0.9953 0.995 0.9898 0.9794 

0.9917 0.9896 0.9834 0.9743 

0.99 0.9881 0.9807 0.9832 

0.9904 0.9866 0.977 0.992 

0.9573 0.9846 0.9683 0.995 

1.1133 1.0062 1.0097 1.1232 

0.9981 1.0003 0.997 0.9951 

0.9942 0.9928 0.988 0.9768 

0.9921 0.9902 0.9844 0.9834 

0.9897 0.9881 0.9802 0.9917 

0.9845 0.9829 0.9714 0.9963 

0.9877 0.9958 1.0057 1.1449 

1.0008 1.0062 1.0052 1.0183 

0.9968 0.9964 0.9931 0.9805 

0.9944 0.9928 0.9886 0.9844 

0.992 0.9903 0.9843 0.9918 
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0.9928 0.9853 0.9759 0.9974 

0.9268 0.9342 0.934 1.1211 

1.0039 1.013 1.0158 1.052 

0.9996 1.0004 0.9989 0.9855 

0.9966 0.9957 0.9929 0.9859 

0.9944 0.9929 0.9887 0.9925 

0.991 0.9884 0.9814 0.9985 

0.9579 0.9761 0.9628 0.9948 

0.8127 1.0213 1.0307 1.0951 

1.0031 1.0053 1.006 0.9921 

0.9989 0.9988 0.9975 0.9877 

0.9967 0.9956 0.9931 0.9935 

0.9934 0.9917 0.9871 0.9997 

0.9938 0.9815 0.9717 0.9995 

1.1898 1.0229 1.0429 1.3416 

1.0084 1.0116 1.0158 1.0009 

1.0015 1.0021 1.0026 0.9898 

0.9989 0.9984 0.9974 0.9948 

0.9963 0.995 0.9924 1.001 

0.9939 0.987 0.9808 1.0032 

0.9063 0.9719 0.9456 0.9683 

1.0607 1.0195 1.0288 1.0122 

1.0046 1.0059 1.0085 0.9923 

1.0011 1.0013 1.0018 0.9961 

0.9988 0.9981 0.9973 1.0024 

0.9943 0.9922 0.9891 1.0065 

0.9785 0.9726 0.9616 0.9823 

1.0823 1.0317 1.0437 1.0244 

1.0087 1.0101 1.0155 0.9951 

1.0035 1.0042 1.0065 0.9974 

1.0011 1.0011 1.0018 1.0037 

0.998 0.9966 0.9958 1.0092 

0.9987 0.983 0.9777 0.9965 

0.9171 0.9185 0.9327 0.8883 

1.0136 1.0146 1.0234 0.9984 

1.0061 1.0072 1.0114 0.9987 

1.0033 1.0039 1.0062 1.005 

1.0008 1.0003 1.0013 1.0114 

0.9963 0.9911 0.9897 1.0072 

0.9584 0.9741 0.9643 0.896 

0.9285 1.0189 1.0308 1.0021 

1.009 1.01 1.0166 0.9998 

1.0056 1.0066 1.0106 1.006 
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1.0033 1.0037 1.0063 1.0133 

0.9992 0.9972 0.9983 1.0147 

1.0026 0.9805 0.9762 0.9408 

1.0933 1.0239 1.0444 1.7788 

1.012 1.0127 1.0215 1.0009 

1.0079 1.0091 1.0149 1.0068 

1.0057 1.0068 1.0109 1.0148 

1.0025 1.0021 1.0051 1.02 

1 0.9877 0.9872 0.9788 

1.0115 0.9995 0.9944 0.8874 

1.0148 1.0144 1.0253 1.0017 

1.01 1.0111 1.0187 1.007 

1.0081 1.0095 1.0153 1.0158 

1.0055 1.0063 1.0109 1.0239 

0.999 0.9948 0.9971 1.0053 

0.9999 0.9922 0.9878 0.8985 

1.0417 1.0178 1.0279 1.0026 

1.0117 1.0124 1.0217 1.0067 

1.0102 1.0118 1.0191 1.0161 

1.0083 1.01 1.0162 1.0264 

1.0026 1.0016 1.0062 1.0229 

0.9972 0.9875 0.9841 0.924 

1.027 1.021 1.0069 1.3359 

1.0127 1.0128 1.0234 1.0058 

1.0119 1.0132 1.0221 1.0155 

1.011 1.013 1.0209 1.0275 

1.0067 1.0079 1.0146 1.0341 

0.9955 0.988 0.9869 0.9609 

1.0099 0.9984 0.9939 0.923 

0.9804 1.0126 1.024 1.0047 

1.0125 1.0137 1.0237 1.014 

1.0132 1.0152 1.0244 1.0272 

1.0112 1.0131 1.0219 1.0402 

0.9986 0.9943 0.997 1.0008 

0.9962 0.9915 0.986 0.9226 

1.0745 1.0138 1.0287 1.9108 

0.9688 1.0132 1.024 1.0118 

1.0113 1.0163 1.0266 1.0256 

1.0114 1.017 1.0274 1.0421 

1.0049 1.0043 1.0115 1.0339 

0.9999 0.9855 0.9797 0.9309 

1.0241 0.9984 0.9956 0.9434 

0.9808 1.0118 1.0231 1.0091 
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1.0061 1.0163 1.0274 1.0229 

1.0066 1.0194 1.031 1.0409 

1.0037 1.014 1.0251 1.0535 

1.0043 0.9834 0.9794 0.9557 

1.0234 0.9942 0.9885 0.9385 

1.0162 1.0113 1.0213 1.0063 

0.9632 1.0153 1.0267 1.0194 

1.0025 1.0203 1.0325 1.0377 

0.9994 1.0207 1.0342 1.0601 

1.0001 0.9899 0.9918 1.0011 

1.0132 0.9878 0.9808 0.9356 

1.0286 1.0138 0.9983 1.3207 

0.9981 1.0134 1.0249 1.0155 

1.0037 1.0199 1.0324 1.0333 

1 1.0241 1.0386 1.0583 

0.9857 1.0054 1.0157 1.0507 

0.9989 0.9812 0.9735 0.9388 

1.0243 0.9956 0.9903 0.9508 

1.0205 1.0105 1.0218 1.0111 

1.0198 1.0187 1.031 1.0285 

1.025 1.0249 1.0395 1.0525 

1.0091 1.0202 1.0364 1.0771 

0.9598 0.9772 0.9714 0.9585 

0.971 0.9902 0.9836 0.9461 

1.0224 1.0114 1.0202 1.9535 

1.0637 1.0171 1.0288 1.0237 

1.0585 1.0245 1.0384 1.0456 

1.0688 1.0283 1.0458 1.0793 

0.961 0.985 0.986 1.0091 

0.9359 0.9839 0.9757 0.9428 

0.9833 0.9966 0.9915 0.9592 

1.0851 1.0238 1.0267 1.797 

1.0751 1.0313 1.0367 1.7145 

1.102 1.034 1.0466 1.5262 

1.0549 0.9821 1.0091 1.1833 

0.9139 0.9545 0.9532 1.7377 

0.9104 0.9842 0.9772 1.7938 

0.9923 1.004 0.9938 0.9539 

0.8743 0.9752 0.9689 1.7955 

0.9109 0.9418 0.951 1.5734 

1.1921 1.0189 1.0413 1.2852 

1.149 1.0342 1.0429 1.6234 

1.1194 1.0287 1.0328 1.7549 
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1.0563 1.0223 1.0213 1.8139 

0.9451 0.9924 0.9863 0.9525 

0.8937 0.9774 0.9686 0.9447 

1.0447 1.011 1.0243 1.0719 

1.0973 1.0281 1.0442 1.0647 

1.0763 1.0217 1.0345 1.0358 

1.0524 1.0135 1.0246 1.0165 

1.0413 0.9957 0.9922 0.9571 

1.0083 0.984 0.9761 0.9402 

0.9227 0.9894 0.9933 1.0173 

0.7948 1.0259 1.0425 1.0715 

0.8759 1.0226 1.0361 1.0416 

0.9863 1.0157 1.0275 1.0212 

1.0371 1.0085 1.0217 1.948 

0.9827 0.9905 0.984 0.9428 

1.232 0.98 0.9757 0.9641 

1.1544 1.0197 1.0345 1.0698 

1.0413 1.0229 1.0365 1.0473 

1.0066 1.0175 1.0294 1.0256 

1.0315 1.0105 1.0218 1.0096 

1.015 0.9962 0.991 0.9474 

0.9699 0.982 0.975 0.9383 

1.0051 1.0079 1.0181 1.0499 

1.0186 1.0218 1.0349 1.0515 

1.017 1.0185 1.0303 1.0297 

0.9916 1.0129 1.0242 1.0134 

1.0306 1.0154 0.9999 1.3267 

1.095 0.988 0.9814 0.9315 

0.9951 0.9943 0.9978 1.0095 

1.0152 1.0186 1.0305 1.0523 

1.0164 1.0185 1.0298 1.0331 

0.9811 1.0145 1.0256 1.0168 

1.0115 1.0123 1.0223 1.0055 

1.1451 0.9946 0.9892 0.9329 

0.9912 0.9861 0.984 0.9643 

1.0103 1.0129 1.0227 1.0471 

1.0149 1.0173 1.0276 1.0354 

1.014 1.0152 1.0256 1.0196 

0.932 1.0121 1.0233 1.0075 

1.0299 0.9992 0.9966 0.9375 

1.0126 0.9861 0.9814 0.932 

1.0045 1.0052 1.012 1.0329 

1.0124 1.0148 1.0238 1.0358 
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1.0132 1.0148 1.0243 1.0217 

1.0071 1.0129 1.0235 1.0096 

1.0272 1.0153 1.0309 1.8957 

1.0004 0.9914 0.9864 0.9162 

0.9994 0.9967 1.0002 1.0085 

1.0092 1.0111 1.0185 1.0339 

1.0115 1.0133 1.0215 1.0226 

1.012 1.0129 1.0224 1.0112 

1.0156 1.0135 1.0249 1.0036 

0.9904 0.9983 0.994 0.912 

0.9968 0.9897 0.99 0.9743 

1.0057 1.0065 1.0121 1.0292 

1.0093 1.011 1.0177 1.0224 

1.0107 1.012 1.02 1.0121 

1.0076 1.013 1.0234 1.0039 

1.0434 1.02 1.0072 1.324 

0.9978 0.9863 0.9839 0.9338 

1.0022 1.0012 1.0049 1.0215 

1.0068 1.008 1.0131 1.0212 

1.0088 1.0102 1.0166 1.0122 

1.0101 1.0121 1.0208 1.0042 

1.0356 1.0197 1.03 1.0025 

1.1317 0.9875 0.9829 0.8947 

0.9987 0.9951 0.9967 1.0097 

1.0041 1.0046 1.008 1.0191 

1.0066 1.0078 1.0125 1.0116 

1.009 1.0101 1.0169 1.0039 

1.0079 1.0153 1.026 1.0006 

0.9897 0.9951 0.9857 0.8698 

0.9945 0.9876 0.9865 0.992 

1.0013 1.0007 1.0025 1.0161 

1.0043 1.005 1.0081 1.0105 

1.0066 1.0078 1.0125 1.0032 

1.0076 1.0125 1.0207 0.9988 

1.0714 1.027 1.0494 1.7197 

0.9881 0.9781 0.9723 0.9654 

0.9981 0.9962 0.9961 1.0123 

1.002 1.002 1.0035 1.009 

1.0042 1.0051 1.008 1.0023 

1.0082 1.0092 1.0148 0.9971 

1.022 1.0212 1.0334 1.0054 

0.8973 0.9663 0.9535 0.9318 

0.9937 0.9905 0.9878 1.0074 



 

 

 

746                                                                                        CMES, vol.121, no.2, pp.687-786, 2019 

 

0.9995 0.9988 0.9987 1.0074 

1.002 1.0023 1.0035 1.0011 

1.0049 1.0059 1.0091 0.9955 

1.0046 1.015 1.0231 0.9993 

0.837 0.8885 0.9065 0.7995 

0.9872 0.9833 0.9768 1.0006 

0.9967 0.9953 0.9933 1.0056 

0.9998 0.9994 0.9992 0.9998 

1.0022 1.0027 1.0039 0.9939 

1.0063 1.0094 1.0137 0.9942 

1.0652 1.033 1.0457 1.0489 

1.1739 0.9749 0.9634 0.9921 

0.9932 0.9913 0.987 1.0036 

0.9975 0.9966 0.9947 0.9986 

0.9998 0.9997 0.9992 0.9924 

1.0033 1.0046 1.006 0.9901 

0.9988 1.0199 1.0281 1.0285 

0.875 0.9749 0.9514 0.9836 

0.9888 0.9869 0.9798 1.0014 

0.9951 0.9936 0.99 0.9974 

0.9976 0.9968 0.9948 0.991 

1.0002 1.0006 0.9999 0.9868 

1.0017 1.0109 1.0136 1.0092 

1.0622 1.0025 1.0097 1.5155 

0.9838 0.9825 0.9723 0.9987 

0.9923 0.9906 0.9851 0.9965 

0.9954 0.994 0.9905 0.9897 

0.9976 0.9971 0.9948 0.9841 

1.0019 1.0042 1.0036 0.9949 

0.9915 1.0137 1.0205 1.1295 

0.9598 0.9788 0.966 0.9959 

0.9894 0.9879 0.9801 0.9958 

0.9931 0.9914 0.9862 0.9888 

0.9952 0.9939 0.9901 0.9819 

0.9983 0.9991 0.9963 0.9847 

0.9951 1.0108 1.0127 1.0798 

0.9136 0.9444 0.9419 1.1654 

0.9866 0.9857 0.9759 0.9954 

0.9909 0.9891 0.9822 0.9885 

0.9929 0.9911 0.9857 0.9802 

0.9955 0.9948 0.9904 0.9775 

0.9996 1.0057 1.0043 1.0355 

0.9788 0.9927 1.0015 1.1249 
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1.0693 0.9842 0.9727 0.9951 

0.9889 0.9874 0.9788 0.9888 

0.9907 0.9886 0.9817 0.9794 

0.9928 0.9909 0.985 0.9725 

0.9977 1.0002 0.9964 1.0029 

0.9929 1.0043 1.0084 1.1177 

0.9434 0.9862 0.9708 0.9947 

0.9874 0.9865 0.9764 0.9898 

0.9887 0.9867 0.9783 0.9796 

0.9901 0.9876 0.9802 0.9696 

0.9946 0.9941 0.9881 0.98 

1.003 1.0087 1.0115 1.0954 

0.9749 0.9888 0.9821 2.0232 

0.9866 0.9863 0.9753 0.9912 

0.9873 0.9856 0.976 0.9808 

0.9877 0.985 0.9762 0.9685 

0.9908 0.9885 0.9804 0.9654 

1.0022 1.0075 1.0077 1.0578 

0.9895 1.0012 1.0061 1.0892 

0.9509 0.9868 0.9751 0.9928 

0.9898 0.9855 0.9749 0.983 

0.9881 0.9834 0.9733 0.9694 

0.99 0.9839 0.974 0.9577 

1.0011 1.0004 0.9964 1.0121 

1.0017 1.008 1.0139 1.0933 

0.9331 0.9714 0.9637 1.2748 

1.0398 0.9863 0.9751 0.9858 

0.9925 0.9828 0.9719 0.9716 

0.994 0.9808 0.9695 0.9555 

1.0014 0.9903 0.9817 0.972 

0.9997 1.0131 1.0191 1.0886 

0.9755 0.9979 1.0052 1.0657 

1.0254 0.9878 0.9764 0.9889 

0.9971 0.9832 0.9718 0.9749 

0.998 0.9792 0.9671 0.957 

1.0035 0.9816 0.9694 0.9481 

0.9994 1.0134 1.017 1.065 

0.9784 1.0062 1.0124 1.0731 

0.9745 0.9912 0.9783 0.9919 

1.0292 0.9845 0.9729 0.9788 

0.9981 0.979 0.9665 0.9608 

1.0016 0.9764 0.9622 0.9401 

1.0038 1.0037 1.0007 1.0141 
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0.9891 1.0125 1.0201 1.0796 

0.9749 0.9972 0.9946 2.0152 

0.9739 0.9865 0.9751 0.9831 

0.9848 0.9798 0.9673 0.9655 

0.9807 0.9745 0.9597 0.9419 

0.9851 0.9871 0.9754 0.9565 

1.0033 1.0186 1.0269 1.0807 

0.9921 1.005 1.0108 1.0578 

0.9576 0.9894 0.9782 0.9877 

0.9746 0.9813 0.9691 0.9706 

0.9485 0.9746 0.96 0.9478 

0.9388 0.9748 0.9579 0.9268 

1.0288 1.0204 1.0263 1.0629 

1.0491 1.0105 1.0178 1.065 

0.9664 0.9877 0.9752 1.3226 

0.9264 0.9856 0.9715 0.9756 

0.9285 0.9801 0.9619 0.9547 

0.9053 0.9777 0.9522 0.9242 

1.0144 1.0099 1.0049 1.0057 

1.0767 1.0114 1.026 1.072 

1.0294 1.0041 1.0095 1.0474 

0.9192 0.9566 0.9439 1.0666 

0.9236 0.9385 0.9313 0.9736 

0.8955 0.9117 0.9167 0.8524 

0.9378 0.9226 0.9438 0.8767 

1.0996 1.0611 1.034 1.2069 

1.1114 1.0381 1.0081 1.1036 

1.1327 1.0309 1.0009 1.0681 

1.159 1.054 1.0233 1.1683 

1.1021 1.0057 1.0064 1.1029 

0.8364 0.8994 0.9131 0.8029 

0.871 0.9293 0.9258 0.9295 

0.8816 0.9497 0.9388 1.0314 

0.997 1.0077 0.9644 1.6694 

1.0995 1.0058 1.0183 1.0615 

1.1296 1.0191 1.0309 1.0667 

0.8575 0.9826 0.9563 0.9214 

0.8666 0.9784 0.9576 0.9435 

0.8985 0.9832 0.9678 0.9681 

0.9276 0.9903 0.9778 0.9861 

1.0178 1.0056 1.0115 1.0545 

0.9808 1.0197 1.0286 1.0784 

0.8703 0.9899 0.9785 0.9592 
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0.9321 0.9725 0.9564 0.9361 

0.9642 0.9786 0.9656 0.9625 

0.9718 0.9859 0.9744 0.9812 

0.9774 0.9984 0.9962 2.0099 

1.0319 1.013 1.0209 1.0748 

1.1903 1.0088 1.0078 1.0251 

1.2893 0.9743 0.9586 0.9333 

1.1885 0.9774 0.9642 0.9569 

1.0523 0.9837 0.9719 0.9766 

0.9751 0.9919 0.9793 0.9913 

1.0098 1.0068 1.0132 1.0678 

1.0129 1.0167 1.0222 1.0714 

0.9852 0.9804 0.967 0.9433 

0.9805 0.9773 0.964 0.9521 

0.9835 0.9822 0.9703 0.9722 

0.9683 0.988 0.9766 0.9876 

0.9814 0.9991 1.0063 1.0605 

0.9997 1.0143 1.0215 1.0865 

0.9941 0.9914 0.9829 0.975 

0.9823 0.9785 0.9659 0.9495 

0.9834 0.9814 0.9698 0.9682 

1.0201 0.9861 0.9747 0.9839 

0.963 0.9745 0.9663 1.2868 

0.8732 1.0084 1.0148 1.0859 

1.0022 1.0036 1.0012 1.0243 

0.9855 0.9817 0.9704 0.9518 

0.9842 0.9816 0.9707 0.9651 

0.992 0.9849 0.9739 0.9805 

1.0233 0.9877 0.9762 0.9919 

1.0187 1.002 1.0071 1.0799 

1.0039 1.0103 1.0126 1.07 

0.9898 0.987 0.9779 0.962 

0.9859 0.983 0.973 0.9637 

0.9862 0.9845 0.9743 0.9778 

1.0368 0.9867 0.9755 0.9897 

0.9702 0.9909 0.9853 2.0277 

1.0007 1.0095 1.0139 1.0973 

0.9946 0.9939 0.9874 0.9825 

0.9883 0.9855 0.9768 0.9644 

0.9873 0.9852 0.976 0.9759 

0.9894 0.9863 0.9758 0.9876 

0.9666 0.9874 0.9728 0.9943 

1.0727 1.0041 1.0087 1.1074 
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0.9982 1.0011 0.9975 1.0142 

0.9912 0.989 0.9819 0.968 

0.9891 0.9868 0.9789 0.9753 

0.9881 0.9866 0.9774 0.986 

0.9864 0.9853 0.9738 0.9939 

0.9707 0.9927 1.0009 1.1064 

0.9991 1.0066 1.0059 1.0552 

0.9943 0.9932 0.9877 0.9748 

0.9913 0.9892 0.9828 0.9759 

0.9897 0.9879 0.9801 0.9851 

0.9919 0.986 0.9758 0.9934 

0.9468 0.9524 0.9481 1.1983 

0.9964 1.0086 1.0106 1.1004 

0.9972 0.998 0.9942 0.9854 

0.9937 0.9921 0.9872 0.9776 

0.9917 0.9899 0.9837 0.9851 

0.9898 0.9875 0.9791 0.9932 

0.9679 0.981 0.9686 0.9959 

0.9148 1.0061 1.0111 1.1396 

1.0001 1.0034 1.0016 1.001 

0.9962 0.9954 0.992 0.9804 

0.994 0.9923 0.9878 0.9858 

0.9913 0.9896 0.9831 0.9933 

0.9924 0.9836 0.9731 0.9975 

1.0578 0.9887 0.9851 1.7523 

1.0037 1.01 1.0112 1.0239 

0.9988 0.9991 0.9972 0.9841 

0.9962 0.9951 0.9921 0.9871 

0.9938 0.9922 0.9877 0.9939 

0.9921 0.9868 0.9789 0.9991 

0.9325 0.978 0.957 0.9907 

1.109 1.0181 1.0247 1.0555 

1.0019 1.0034 1.0035 0.9888 

0.9984 0.998 0.9965 0.9886 

0.9962 0.995 0.9922 0.9949 

0.9922 0.9904 0.9851 1.0006 

0.9806 0.9775 0.9659 0.9963 

1.0869 1.0301 1.0435 1.0907 

1.0063 1.0086 1.0116 0.9949 

1.0008 1.0012 1.0013 0.9904 

0.9985 0.9978 0.9966 0.996 

0.9955 0.994 0.991 1.0021 

0.9954 0.9839 0.9763 1.0015 
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0.8788 0.8887 0.9026 0.8685 

1.0127 1.0153 1.0224 1.0028 

1.0036 1.0046 1.0066 0.9924 

1.0007 1.0007 1.0009 0.9973 

0.9983 0.9973 0.9962 1.0036 

0.9938 0.9899 0.986 1.006 

0.9384 0.966 0.9519 0.964 

0.8854 1.0229 1.0351 1.0119 

1.0071 1.0084 1.0129 0.9947 

1.0029 1.0035 1.0054 0.9986 

1.0006 1.0004 1.0009 1.005 

0.9969 0.995 0.9938 1.0095 

0.9984 0.9776 0.9704 0.9837 

1.1354 1.0302 1.055 1.6356 

1.0113 1.0124 1.0199 0.9972 

1.0054 1.0064 1.0101 0.9998 

1.0029 1.0033 1.0053 1.0063 

1.0001 0.9992 0.9999 1.0122 

0.9981 0.9874 0.985 1 

0.9567 0.9875 0.9703 0.8688 

1.0245 1.0164 1.0269 1.0002 

1.008 1.0091 1.015 1.0008 

1.0051 1.0061 1.0097 1.0075 

1.0028 1.0029 1.0052 1.0145 

0.9978 0.9947 0.9953 1.0113 

0.9915 0.9807 0.9748 0.9058 

1.0534 1.022 1.0325 1.0031 

1.0107 1.0116 1.0196 1.0016 

1.0074 1.0087 1.014 1.0083 

1.0053 1.0062 1.0101 1.0164 

1.0014 1.0003 1.003 1.019 

1.0018 0.9848 0.9828 0.9512 

1.0216 1.0147 1.0046 1.2925 

1.0131 1.0134 1.0234 1.0021 

1.0095 1.0108 1.0179 1.0087 

1.0077 1.0091 1.0146 1.0177 

1.0046 1.005 1.0094 1.0244 

0.9986 0.991 0.992 0.9877 

1.007 0.9969 0.9926 0.8984 

0.9601 1.0145 1.0261 1.0026 

1.0113 1.0122 1.0211 1.0084 

1.0099 1.0116 1.0187 1.0182 

1.0077 1.0092 1.0152 1.028 
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1.0005 0.998 1.0016 1.0135 

0.9978 0.9902 0.9859 0.9107 

1.0597 1.017 1.0335 1.8769 

1.0124 1.0127 1.0229 1.0074 

1.0118 1.0133 1.0219 1.0178 

1.0106 1.0126 1.0203 1.0299 

1.0047 1.0051 1.0112 1.0307 

0.9948 0.9867 0.9835 0.937 

1.0201 1 0.9975 0.9297 

1.005 1.0125 1.0236 1.006 

1.0128 1.0141 1.0239 1.0165 

1.0131 1.0152 1.0244 1.0301 

1.0099 1.0115 1.0199 1.0408 

0.9957 0.9891 0.9889 0.9752 

1.0013 0.9949 0.9897 0.9261 

1.0463 1.0134 1.0234 1.0047 

0.9912 1.0139 1.0245 1.0143 

1.0116 1.0167 1.027 1.0287 

1.0109 1.0164 1.0267 1.0451 

1.0021 0.9976 1.0023 1.0161 

1.0026 0.9882 0.9821 0.9273 

1.0182 1.0171 1.0017 1.3321 

0.9586 1.0127 1.0238 1.0115 

1.0064 1.0171 1.0282 1.0261 

1.0064 1.0195 1.0313 1.045 

1.0026 1.0092 1.0188 1.0473 

1.0057 0.983 0.9771 0.9393 

1.0312 0.9968 0.9918 0.9433 

0.993 1.0107 1.022 1.0083 

0.9983 1.0164 1.0279 1.0227 

1.0022 1.021 1.0335 1.0421 

0.9984 1.0186 1.0318 1.062 

1.0036 0.9834 0.9809 0.9717 

1.0173 0.9909 0.9845 0.9389 

1.0299 1.0098 1.0232 1.9413 

0.9846 1.0148 1.0264 1.0187 

1.0035 1.021 1.0338 1.0376 

0.998 1.0239 1.0388 1.0638 

0.9848 0.9947 1.0001 1.0244 

0.9994 0.9843 0.9766 0.9374 

1.0319 0.9963 0.9929 0.9546 

1.0365 1.0124 1.0238 1.0144 

1.0229 1.0201 1.0327 1.0326 
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1.0247 1.0257 1.041 1.0587 

0.9972 1.0126 1.0268 1.0695 

0.9641 0.9779 0.9702 0.945 

0.9788 0.9928 0.9868 0.9499 

1.0461 1.0101 1.0198 1.0094 

1.0476 1.0187 1.0307 1.0275 

1.0615 1.0259 1.0404 1.0513 

1.0644 1.0261 1.0437 1.0843 

0.938 0.9776 0.973 0.9761 

0.9327 0.9871 0.9796 0.9455 

1.0196 1.0107 0.9943 1.3017 

1.0869 1.0257 1.0289 1.7852 

1.0798 1.0325 1.0387 1.6891 

1.107 1.0321 1.0474 1.4595 

1.0049 0.9594 0.9834 1.2704 

0.9209 0.9623 0.9585 1.7716 

0.924 0.9876 0.9805 1.7891 

0.9301 0.9861 0.9833 1.783 

0.8791 0.9693 0.9639 1.7886 

0.9718 0.9447 0.9618 1.4265 

1.1915 1.0277 1.0463 1.3778 

1.1389 1.0334 1.0408 1.6592 

1.1217 1.0273 1.0309 1.7712 

1.0043 1 1.0188 2.6762 

0.9291 0.9899 0.9832 0.9489 

0.8923 0.9757 0.968 0.9548 

1.0779 1.0207 1.0372 1.0837 

1.0933 1.0271 1.0423 1.0577 

1.0696 1.0202 1.0326 1.0315 

1.0434 1.0113 1.0223 1.0129 

1.0013 0.995 0.9897 0.9536 

1.0889 0.9806 0.9725 0.9401 

0.8426 1.0015 1.0114 1.0492 

0.8142 1.0262 1.0422 1.0652 

0.8864 1.0214 1.0344 1.0369 

0.9964 1.0141 1.0257 1.0177 

1.0204 1.0122 0.9968 1.3144 

0.9876 0.9875 0.9803 0.9393 

1.2572 0.9852 0.9852 0.9921 

1.1195 1.0227 1.0378 1.0682 

1.0313 1.022 1.0352 1.0422 

0.9987 1.0162 1.0279 1.0221 

1.0373 1.0105 1.0205 1.0072 
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1.0134 0.9937 0.9879 0.943 

0.9855 0.9811 0.9755 0.9499 

1.0108 1.0145 1.0268 1.0597 

1.0187 1.0215 1.0343 1.0467 

1.0163 1.0175 1.0291 1.0261 

1.0024 1.0118 1.0231 1.0107 

1.0277 0.9977 0.9947 0.948 

1.0308 0.985 0.9784 0.9322 

1.0012 1.0023 1.0095 1.0329 

1.0162 1.0193 1.0312 1.0489 

1.0161 1.0178 1.029 1.0295 

0.9569 1.0136 1.0247 1.0141 

1.03 1.0124 1.0267 1.923 

1.1806 0.9914 0.9856 0.9288 

0.994 0.991 0.9923 0.9912 

1.0122 1.0151 1.0253 1.047 

1.0149 1.0171 1.0274 1.032 

1.0115 1.0145 1.0251 1.0169 

0.9505 1.0118 1.0232 1.0059 

0.9931 0.998 0.9934 0.9315 

0.9955 0.9861 0.9832 0.95 

1.0073 1.0089 1.0167 1.0389 

1.0128 1.0151 1.0242 1.033 

1.0131 1.0145 1.0241 1.019 

1.0031 1.0126 1.0234 1.0077 

1.0409 1.0203 1.0054 1.3384 

0.9974 0.9881 0.9836 0.9216 

1.0023 1.0014 1.0064 1.0228 

1.01 1.0121 1.0196 1.0321 

1.0117 1.0134 1.0217 1.0202 

1.011 1.0128 1.0226 1.0092 

1.0285 1.0161 1.0262 1.0032 

1.0211 0.9942 0.9896 0.9079 

0.9982 0.9936 0.9957 0.9973 

1.0068 1.0081 1.0139 1.0291 

1.0096 1.0114 1.0182 1.0203 

1.011 1.0121 1.0205 1.0102 

1.0082 1.0136 1.0246 1.003 

1.0326 1.0008 0.9975 0.9053 

0.9968 0.9876 0.9869 0.9625 

1.0036 1.0034 1.0075 1.0239 

1.0073 1.0086 1.0139 1.0195 

1.0091 1.0105 1.0172 1.0104 
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1.0086 1.0126 1.0219 1.003 

1.052 1.0212 1.0401 1.8213 

0.998 0.9844 0.9809 0.9197 

1.0002 0.998 1.0002 1.016 

1.0047 1.0055 1.0091 1.0178 

1.007 1.0082 1.0132 1.0099 

1.0098 1.0108 1.0182 1.0026 

1.0192 1.0172 1.029 1.0014 

0.9357 0.985 0.9784 0.8788 

0.9962 0.9915 0.9914 1.0045 

1.0021 1.0019 1.004 1.0155 

1.0047 1.0056 1.0089 1.009 

1.0073 1.0084 1.0137 1.0019 

1.0066 1.0143 1.0237 0.9993 

0.9691 0.9665 0.9704 1.0801 

0.9904 0.983 0.9791 0.9871 

0.9992 0.9979 0.9982 1.0126 

1.0024 1.0027 1.0045 1.0077 

1.0048 1.0057 1.009 1.001 

1.0082 1.0107 1.0171 0.9969 

1.0528 1.0278 1.0391 1.0112 

1.2425 0.9717 0.9618 0.9627 

0.9955 0.9931 0.9912 1.009 

1.0001 0.9997 0.9999 1.0063 

1.0024 1.0029 1.0044 0.9998 

1.0059 1.007 1.0108 0.9949 

1.0051 1.0185 1.0285 1.0041 

0.841 0.9714 0.9435 0.9392 

0.9902 0.9871 0.982 1.0043 

0.9976 0.9964 0.9949 1.0047 

1.0002 1.0001 1.0001 0.9986 

1.0028 1.0036 1.0051 0.993 

1.0049 1.012 1.0175 0.9973 

1.1123 1.0315 1.0579 1.3822 

0.9829 0.9799 0.9706 0.9981 

0.9945 0.9928 0.9892 1.003 

0.998 0.9972 0.9957 0.9973 

1.0003 1.0004 1.0002 0.9913 

1.0048 1.0064 1.0085 0.9917 

1.0158 1.0249 1.0361 1.055 

0.9403 0.9728 0.959 0.9912 

0.9907 0.9889 0.9827 1.0012 

0.9957 0.9943 0.9912 0.9962 
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0.998 0.9974 0.9956 0.9897 

1.001 1.0018 1.0015 0.9873 

0.9984 1.0146 1.019 1.0275 

0.8774 0.9209 0.9242 1.0599 

0.9866 0.9851 0.9761 0.9995 

0.9932 0.9915 0.9865 0.9952 

0.9958 0.9945 0.9913 0.9884 

0.9982 0.998 0.9959 0.9837 

1.002 1.0069 1.007 1.0057 

1.0094 1.0058 1.0173 1.1563 

1.0969 0.9814 0.9698 0.9971 

0.9905 0.9889 0.9818 0.9946 

0.9935 0.9919 0.987 0.9873 

0.9957 0.9946 0.991 0.9809 

0.9992 1.001 0.9986 0.9906 

0.987 1.01 1.0137 1.1157 

0.9253 0.9828 0.9654 0.9949 

0.9879 0.9867 0.9776 0.9944 

0.9913 0.9895 0.983 0.9868 

0.9933 0.9915 0.9864 0.9788 

0.9963 0.9962 0.992 0.9801 

0.9989 1.0083 1.0085 1.0677 

0.9776 0.9845 0.976 1.9759 

0.9857 0.9852 0.9744 0.9944 

0.9893 0.9876 0.9795 0.987 

0.991 0.9888 0.9822 0.9776 

0.9934 0.9919 0.9862 0.9729 

0.9989 1.0033 1.0008 1.0253 

0.9835 1.0005 1.0048 1.1152 

0.9746 0.9844 0.9724 0.9946 

0.9878 0.9866 0.9769 0.9879 

0.9889 0.9867 0.9786 0.9774 

0.9906 0.9882 0.9809 0.9684 

0.9963 0.9973 0.9922 0.9933 

1.0021 1.007 1.0111 1.1068 

0.9434 0.9637 0.9573 1.2441 

0.9869 0.9864 0.9756 0.9895 

0.9873 0.9854 0.976 0.9784 

0.9879 0.9852 0.9764 0.9663 

0.9924 0.9907 0.9832 0.9712 

1.0043 1.0098 1.0125 1.083 

0.9808 0.9952 1.0028 1.0807 

1.0666 0.9869 0.9755 0.9914 
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0.9884 0.985 0.9746 0.9804 

0.9882 0.9831 0.9731 0.9665 

0.9912 0.985 0.9754 0.9583 

1.0035 1.0062 1.0053 1.0423 

0.9952 1.0048 1.0105 1.0873 

0.9506 0.9896 0.976 0.9931 

1.0195 0.9856 0.9745 0.9832 

0.9926 0.9822 0.9712 0.9684 

0.9948 0.981 0.9697 0.953 

1.0034 0.9964 0.9904 0.9942 

0.9959 1.0112 1.0178 1.09 

0.9855 0.9945 0.9906 2.0244 

1.03 0.987 0.9756 0.9865 

0.997 0.9823 0.9708 0.9717 

0.9987 0.9787 0.9664 0.9531 

1.005 0.9854 0.9744 0.9568 

0.9956 1.0153 1.0214 1.0813 

0.9712 1.0036 1.0092 1.0666 

0.9936 0.989 0.9777 0.99 

1.0117 0.9833 0.9716 0.9756 

0.9984 0.9781 0.9652 0.9565 

1.0029 0.9776 0.9635 0.9393 

1.0001 1.0122 1.0141 1.048 

0.986 1.0096 1.0166 1.0739 

0.9697 0.9797 0.9708 1.3067 

0.9838 0.9851 0.9735 0.9799 

0.9839 0.9786 0.9657 0.9614 

0.9801 0.974 0.9587 0.937 

0.9902 0.9976 0.9907 0.9873 

1.0063 1.0161 1.0244 1.0794 

0.9801 1.001 1.0081 1.0528 

0.952 0.9876 0.9763 0.9845 

0.9598 0.9799 0.9674 0.9667 

0.9452 0.9735 0.9581 0.9421 

0.9459 0.9803 0.965 0.936 

1.0363 1.0215 1.0298 1.0759 

1.0453 1.0079 1.0144 1.0596 

0.9306 0.9873 0.9803 0.9896 

0.9398 0.9843 0.9696 0.9719 

0.9239 0.9792 0.9598 0.9494 

0.905 0.9791 0.9525 0.92 

1.0521 1.0171 1.0223 1.0438 

1.0839 1.0084 1.022 1.0668 
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0.9806 0.991 0.9989 1.9987 

0.9157 0.9531 0.9412 1.0493 

0.9188 0.9341 0.9287 0.9522 

0.89 0.9051 0.9142 0.8257 

0.9915 0.9606 0.9744 0.9872 

1.0928 1.0589 1.0292 1.1902 

1.0937 1.0336 1.0042 1.085 

1.1638 1.0336 1.0042 1.085 

1.1553 1.0589 1.0292 1.1902 

1.0181 0.9606 0.9744 0.9872 

0.8387 0.9051 0.9142 0.8257 

0.8787 0.9341 0.9287 0.9522 

0.8805 0.9531 0.9412 1.0493 

0.9847 0.991 0.9989 1.9987 

1.1155 1.0084 1.022 1.0668 

1.0984 1.0171 1.0223 1.0438 

0.8439 0.9791 0.9525 0.92 

0.8751 0.9792 0.9598 0.9494 

0.9055 0.9843 0.9696 0.9719 

0.9437 0.9873 0.9803 0.9896 

1.037 1.0079 1.0144 1.0596 

0.9581 1.0215 1.0298 1.0759 

0.8779 0.9803 0.965 0.936 

0.9411 0.9735 0.9581 0.9421 

0.9681 0.9799 0.9674 0.9667 

0.9715 0.9876 0.9763 0.9845 

0.9788 1.001 1.0081 1.0528 

1.0154 1.0161 1.0244 1.0794 

1.2773 0.9976 0.9907 0.9873 

1.2649 0.974 0.9587 0.937 

1.1751 0.9786 0.9657 0.9614 

1.0176 0.9851 0.9735 0.9799 

0.9613 0.9797 0.9708 1.3067 

1.0108 1.0096 1.0166 1.0739 

1.0104 1.0122 1.0141 1.048 

0.9824 0.9776 0.9635 0.9393 

0.9809 0.9781 0.9652 0.9565 

0.9971 0.9833 0.9716 0.9756 

0.9628 0.989 0.9777 0.99 

0.9865 1.0036 1.0092 1.0666 

1.0165 1.0153 1.0214 1.0813 

0.9892 0.9854 0.9744 0.9568 

0.9822 0.9787 0.9664 0.9531 
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0.984 0.9823 0.9708 0.9717 

1.0133 0.987 0.9756 0.9865 

0.9736 0.9945 0.9906 2.0244 

0.9089 1.0112 1.0178 1.09 

0.9972 0.9964 0.9904 0.9942 

0.9846 0.981 0.9697 0.953 

0.9845 0.9822 0.9712 0.9684 

1.0145 0.9856 0.9745 0.9832 

0.9994 0.9896 0.976 0.9931 

0.9579 1.0048 1.0105 1.0873 

1.0025 1.0062 1.0053 1.0423 

0.9882 0.985 0.9754 0.9583 

0.9858 0.9831 0.9731 0.9665 

0.9864 0.985 0.9746 0.9804 

1.0444 0.9869 0.9755 0.9914 

0.9753 0.9952 1.0028 1.0807 

1.002 1.0098 1.0125 1.083 

0.9924 0.9907 0.9832 0.9712 

0.9879 0.9852 0.9764 0.9663 

0.9873 0.9854 0.976 0.9784 

0.9911 0.9864 0.9756 0.9895 

0.9594 0.9637 0.9573 1.2441 

0.9967 1.007 1.0111 1.1068 

0.9963 0.9973 0.9922 0.9933 

0.9906 0.9882 0.9809 0.9684 

0.9889 0.9867 0.9786 0.9774 

0.9885 0.9866 0.9769 0.9879 

0.9744 0.9844 0.9724 0.9946 

0.9967 1.0005 1.0048 1.1152 

0.9985 1.0033 1.0008 1.0253 

0.9934 0.9919 0.9862 0.9729 

0.991 0.9888 0.9822 0.9776 

0.9893 0.9876 0.9795 0.987 

0.9919 0.9852 0.9744 0.9944 

0.9828 0.9845 0.976 1.9759 

0.9987 1.0083 1.0085 1.0677 

0.9963 0.9962 0.992 0.9801 

0.9933 0.9915 0.9864 0.9788 

0.9913 0.9895 0.983 0.9868 

0.9909 0.9867 0.9776 0.9944 

0.9509 0.9828 0.9654 0.9949 

1.1298 1.01 1.0137 1.1157 

0.9992 1.001 0.9986 0.9906 
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0.9957 0.9946 0.991 0.9809 

0.9935 0.9919 0.987 0.9873 

0.9905 0.9889 0.9818 0.9946 

0.9833 0.9814 0.9698 0.9971 

1.0192 1.0058 1.0173 1.1563 

1.0027 1.0069 1.007 1.0057 

0.9982 0.998 0.9959 0.9837 

0.9958 0.9945 0.9913 0.9884 

0.9932 0.9915 0.9865 0.9952 

0.9937 0.9851 0.9761 0.9995 

0.9124 0.9209 0.9242 1.0599 

1.0082 1.0146 1.019 1.0275 

1.001 1.0018 1.0015 0.9873 

0.998 0.9974 0.9956 0.9897 

0.9957 0.9943 0.9912 0.9962 

0.9918 0.9889 0.9827 1.0012 

0.9513 0.9728 0.959 0.9912 

0.8218 1.0249 1.0361 1.055 

1.0046 1.0064 1.0085 0.9917 

1.0003 1.0004 1.0002 0.9913 

0.998 0.9972 0.9957 0.9973 

0.9945 0.9928 0.9892 1.003 

0.9946 0.9799 0.9706 0.9981 

1.1904 1.0315 1.0579 1.3822 

1.0098 1.012 1.0175 0.9973 

1.0028 1.0036 1.0051 0.993 

1.0002 1.0001 1.0001 0.9986 

0.9976 0.9964 0.9949 1.0047 

0.9951 0.9871 0.982 1.0043 

0.8999 0.9714 0.9435 0.9392 

1.044 1.0185 1.0285 1.0041 

1.0059 1.007 1.0108 0.9949 

1.0024 1.0029 1.0044 0.9998 

1.0001 0.9997 0.9999 1.0063 

0.9955 0.9931 0.9912 1.009 

0.9799 0.9717 0.9618 0.9627 

1.0709 1.0278 1.0391 1.0112 

1.0095 1.0107 1.0171 0.9969 

1.0048 1.0057 1.009 1.001 

1.0024 1.0027 1.0045 1.0077 

0.9992 0.9979 0.9982 1.0126 

1.0006 0.983 0.9791 0.9871 

0.9706 0.9665 0.9704 1.0801 
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1.0137 1.0143 1.0237 0.9993 

1.0073 1.0084 1.0137 1.0019 

1.0047 1.0056 1.0089 1.009 

1.0021 1.0019 1.004 1.0155 

0.9976 0.9915 0.9914 1.0045 

0.9823 0.985 0.9784 0.8788 

0.9421 1.0172 1.029 1.0014 

1.0098 1.0108 1.0182 1.0026 

1.007 1.0082 1.0132 1.0099 

1.0047 1.0055 1.0091 1.0178 

1.0002 0.998 1.0002 1.016 

1.0023 0.9844 0.9809 0.9197 

1.0793 1.0212 1.0401 1.8213 

1.012 1.0126 1.0219 1.003 

1.0091 1.0105 1.0172 1.0104 

1.0073 1.0086 1.0139 1.0195 

1.0036 1.0034 1.0075 1.0239 

0.9993 0.9876 0.9869 0.9625 

1.019 1.0008 0.9975 0.9053 

1.0118 1.0136 1.0246 1.003 

1.011 1.0121 1.0205 1.0102 

1.0096 1.0114 1.0182 1.0203 

1.0068 1.0081 1.0139 1.0291 

0.9982 0.9936 0.9957 0.9973 

1.0003 0.9942 0.9896 0.9079 

1.0373 1.0161 1.0262 1.0032 

1.0121 1.0128 1.0226 1.0092 

1.0117 1.0134 1.0217 1.0202 

1.01 1.0121 1.0196 1.0321 

1.0023 1.0014 1.0064 1.0228 

0.9944 0.9881 0.9836 0.9216 

1.0257 1.0203 1.0054 1.3384 

1.0057 1.0126 1.0234 1.0077 

1.013 1.0145 1.0241 1.019 

1.013 1.0151 1.0242 1.033 

1.0081 1.0089 1.0167 1.0389 

0.9945 0.9861 0.9832 0.95 

1.0108 0.998 0.9934 0.9315 

1.0139 1.0118 1.0232 1.0059 

1.0089 1.0145 1.0251 1.0169 

1.0117 1.0171 1.0274 1.032 

1.0102 1.0151 1.0253 1.047 

1 0.991 0.9923 0.9912 
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1.0072 0.9914 0.9856 0.9288 

1.0587 1.0124 1.0267 1.923 

0.9509 1.0136 1.0247 1.0141 

1.0066 1.0178 1.029 1.0295 

1.006 1.0193 1.0312 1.0489 

1.0018 1.0023 1.0095 1.0329 

1.0071 0.985 0.9784 0.9322 

1.0311 0.9977 0.9947 0.948 

0.9899 1.0118 1.0231 1.0107 

1.0025 1.0175 1.0291 1.0261 

1.0018 1.0215 1.0343 1.0467 

0.9974 1.0145 1.0268 1.0597 

1.0071 0.9811 0.9755 0.9499 

1.024 0.9937 0.9879 0.943 

1.0136 1.0105 1.0205 1.0072 

0.9749 1.0162 1.0279 1.0221 

1.0031 1.022 1.0352 1.0422 

0.9955 1.0227 1.0378 1.0682 

0.987 0.9852 0.9852 0.9921 

1.0027 0.9875 0.9803 0.9393 

1.0329 1.0122 0.9968 1.3144 

1.0366 1.0141 1.0257 1.0177 

1.0237 1.0214 1.0344 1.0369 

1.0237 1.0262 1.0422 1.0652 

0.9821 1.0015 1.0114 1.0492 

0.9677 0.9806 0.9725 0.9401 

0.9942 0.995 0.9897 0.9536 

1.0515 1.0113 1.0223 1.0129 

1.0487 1.0202 1.0326 1.0315 

1.0645 1.0271 1.0423 1.0577 

1.0525 1.0207 1.0372 1.0837 

0.9298 0.9757 0.968 0.9548 

0.932 0.9899 0.9832 0.9489 

1.0269 1 1.0188 2.6762 

1.0859 1.0273 1.0309 1.7712 

1.0849 1.0334 1.0408 1.6592 

1.1093 1.0277 1.0463 1.3778 

0.9561 0.9447 0.9618 1.4265 

0.9224 0.9693 0.9639 1.7886 

0.9567 0.9861 0.9833 1.783 

0.9061 0.9876 0.9805 1.7891 

0.8798 0.9623 0.9585 1.7716 

1.0544 0.9594 0.9834 1.2704 
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1.183 1.0321 1.0474 1.4595 

1.1299 1.0325 1.0387 1.6891 

1.1182 1.0257 1.0289 1.7852 

1.0454 1.0107 0.9943 1.3017 

0.9144 0.9871 0.9796 0.9455 

0.9063 0.9776 0.973 0.9761 

1.0945 1.0261 1.0437 1.0843 

1.0889 1.0259 1.0404 1.0513 

1.06 1.0187 1.0307 1.0275 

1.0347 1.0101 1.0198 1.0094 

0.9799 0.9928 0.9868 0.9499 

1.0887 0.9779 0.9702 0.945 

0.7895 1.0126 1.0268 1.0695 

0.8328 1.0257 1.041 1.0587 

0.8955 1.0201 1.0327 1.0326 

1.0002 1.0124 1.0238 1.0144 

1.0161 0.9963 0.9929 0.9546 

1.0173 0.9843 0.9766 0.9374 

1.2586 0.9947 1.0001 1.0244 

1.0918 1.0239 1.0388 1.0638 

1.0232 1.021 1.0338 1.0376 

1.01 1.0148 1.0264 1.0187 

1.0431 1.0098 1.0232 1.9413 

1.0237 0.9909 0.9845 0.9389 

0.9864 0.9834 0.9809 0.9717 

1.0146 1.0186 1.0318 1.062 

1.0185 1.021 1.0335 1.0421 

1.0104 1.0164 1.0279 1.0227 

1.0163 1.0107 1.022 1.0083 

1.0318 0.9968 0.9918 0.9433 

0.983 0.983 0.9771 0.9393 

1.0067 1.0092 1.0188 1.0473 

1.0166 1.0195 1.0313 1.045 

1.0156 1.0171 1.0282 1.0261 

0.95 1.0127 1.0238 1.0115 

1.0335 1.0171 1.0017 1.3321 

1.1277 0.9882 0.9821 0.9273 

0.9985 0.9976 1.0023 1.0161 

1.0135 1.0164 1.0267 1.0451 

1.0148 1.0167 1.027 1.0287 

0.9925 1.0139 1.0245 1.0143 

0.9782 1.0134 1.0234 1.0047 

1.0133 0.9949 0.9897 0.9261 
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0.9942 0.9891 0.9889 0.9752 

1.0093 1.0115 1.0199 1.0408 

1.013 1.0152 1.0244 1.0301 

1.013 1.0141 1.0239 1.0165 

1.001 1.0125 1.0236 1.006 

1.0347 1 0.9975 0.9297 

0.9955 0.9867 0.9835 0.937 

1.0047 1.0051 1.0112 1.0307 

1.0106 1.0126 1.0203 1.0299 

1.0118 1.0133 1.0219 1.0178 

1.0094 1.0127 1.0229 1.0074 

1.0398 1.017 1.0335 1.8769 

1.001 0.9902 0.9859 0.9107 

1.0005 0.998 1.0016 1.0135 

1.0077 1.0092 1.0152 1.028 

1.0099 1.0116 1.0187 1.0182 

1.0113 1.0122 1.0211 1.0084 

1.0167 1.0145 1.0261 1.0026 

0.9807 0.9969 0.9926 0.8984 

0.9975 0.991 0.992 0.9877 

1.0046 1.005 1.0094 1.0244 

1.0077 1.0091 1.0146 1.0177 

1.0095 1.0108 1.0179 1.0087 

1.0073 1.0134 1.0234 1.0021 

1.0375 1.0147 1.0046 1.2925 

0.996 0.9848 0.9828 0.9512 

1.0014 1.0003 1.003 1.019 

1.0053 1.0062 1.0101 1.0164 

1.0074 1.0087 1.014 1.0083 

1.0095 1.0116 1.0196 1.0016 

1.0403 1.022 1.0325 1.0031 

1.2036 0.9807 0.9748 0.9058 

0.9978 0.9947 0.9953 1.0113 

1.0028 1.0029 1.0052 1.0145 

1.0051 1.0061 1.0097 1.0075 

1.008 1.0091 1.015 1.0008 

1.0075 1.0164 1.0269 1.0002 

0.9324 0.9875 0.9703 0.8688 

0.9928 0.9874 0.985 1 

1.0001 0.9992 0.9999 1.0122 

1.0029 1.0033 1.0053 1.0063 

1.0054 1.0064 1.0101 0.9998 

1.0069 1.0124 1.0199 0.9972 



 

 

 

A Parametric Study of Mesh Free Interpolation Based Recovery Techniques                              765 

 

1.0851 1.0302 1.055 1.6356 

0.9847 0.9776 0.9704 0.9837 

0.9969 0.995 0.9938 1.0095 

1.0006 1.0004 1.0009 1.005 

1.0029 1.0035 1.0054 0.9986 

1.0072 1.0084 1.0129 0.9947 

1.0221 1.0229 1.0351 1.0119 

0.9087 0.966 0.9519 0.964 

0.9925 0.9899 0.986 1.006 

0.9983 0.9973 0.9962 1.0036 

1.0007 1.0007 1.0009 0.9973 

1.0036 1.0046 1.0066 0.9924 

1.003 1.0153 1.0224 1.0028 

0.8313 0.8887 0.9026 0.8685 

0.9866 0.9839 0.9763 1.0015 

0.9955 0.994 0.991 1.0021 

0.9985 0.9978 0.9966 0.996 

1.0008 1.0012 1.0013 0.9904 

1.005 1.0086 1.0116 0.9949 

1.0611 1.0301 1.0435 1.0907 

1.1422 0.9775 0.9659 0.9963 

0.9922 0.9904 0.9851 1.0006 

0.9962 0.995 0.9922 0.9949 

0.9984 0.998 0.9965 0.9886 

1.0019 1.0034 1.0035 0.9888 

0.993 1.0181 1.0247 1.0555 

0.8958 0.978 0.957 0.9907 

0.9884 0.9868 0.9789 0.9991 

0.9938 0.9922 0.9877 0.9939 

0.9962 0.9951 0.9921 0.9871 

0.9988 0.9991 0.9972 0.9841 

0.9999 1.01 1.0112 1.0239 

1.0159 0.9887 0.9851 1.7523 

0.9844 0.9836 0.9731 0.9975 

0.9913 0.9896 0.9831 0.9933 

0.994 0.9923 0.9878 0.9858 

0.9962 0.9954 0.992 0.9804 

1.0004 1.0034 1.0016 1.001 

0.983 1.0061 1.0111 1.1396 

0.966 0.981 0.9686 0.9959 

0.9889 0.9875 0.9791 0.9932 

0.9917 0.9899 0.9837 0.9851 

0.9937 0.9921 0.9872 0.9776 
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0.9972 0.998 0.9942 0.9854 

0.9963 1.0086 1.0106 1.1004 

0.9259 0.9524 0.9481 1.1983 

0.9868 0.986 0.9758 0.9934 

0.9897 0.9879 0.9801 0.9851 

0.9913 0.9892 0.9828 0.9759 

0.9943 0.9932 0.9877 0.9748 

1.0004 1.0066 1.0059 1.0552 

0.9773 0.9927 1.0009 1.1064 

1.0596 0.9853 0.9738 0.9939 

0.9881 0.9866 0.9774 0.986 

0.9891 0.9868 0.9789 0.9753 

0.9912 0.989 0.9819 0.968 

0.9982 1.0011 0.9975 1.0142 

0.9967 1.0041 1.0087 1.1074 

0.95 0.9874 0.9728 0.9943 

0.9871 0.9863 0.9758 0.9876 

0.9873 0.9852 0.976 0.9759 

0.9883 0.9855 0.9768 0.9644 

0.9946 0.9939 0.9874 0.9825 

1.0056 1.0095 1.0139 1.0973 

0.9765 0.9909 0.9853 2.0277 

1.0296 0.9867 0.9755 0.9897 

0.9883 0.9845 0.9743 0.9778 

0.9884 0.983 0.973 0.9637 

0.9929 0.987 0.9779 0.962 

1.0048 1.0103 1.0126 1.07 

0.986 1.002 1.0071 1.0799 

0.9867 0.9877 0.9762 0.9919 

0.9976 0.9849 0.9739 0.9805 

0.9927 0.9816 0.9707 0.9651 

0.9959 0.9817 0.9704 0.9518 

1.0044 1.0036 1.0012 1.0243 

0.9903 1.0084 1.0148 1.0859 

0.9515 0.9745 0.9663 1.2868 

1.0411 0.9861 0.9747 0.9839 

0.9971 0.9814 0.9698 0.9682 

0.9995 0.9785 0.9659 0.9495 

1.006 0.9914 0.9829 0.975 

0.9929 1.0143 1.0215 1.0865 

0.9707 0.9991 1.0063 1.0605 

1.0081 0.988 0.9766 0.9876 

0.998 0.9822 0.9703 0.9722 
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0.9989 0.9773 0.964 0.9521 

1.0044 0.9804 0.967 0.9433 

0.9958 1.0167 1.0222 1.0714 

0.9816 1.0068 1.0132 1.0678 

0.9719 0.9919 0.9793 0.9913 

1.0025 0.9837 0.9719 0.9766 

0.983 0.9774 0.9642 0.9569 

0.9798 0.9743 0.9586 0.9333 

0.9961 1.0088 1.0078 1.0251 

1.0073 1.013 1.0209 1.0748 

0.9724 0.9984 0.9962 2.0099 

0.943 0.9859 0.9744 0.9812 

0.9572 0.9786 0.9656 0.9625 

0.942 0.9725 0.9564 0.9361 

0.9619 0.9899 0.9785 0.9592 

1.038 1.0197 1.0286 1.0784 

1.0295 1.0056 1.0115 1.0545 

0.9285 0.9903 0.9778 0.9861 

0.95 0.9832 0.9678 0.9681 

0.9189 0.9784 0.9576 0.9435 

0.9119 0.9826 0.9563 0.9214 

1.0718 1.0191 1.0309 1.0667 

1.0881 1.0058 1.0183 1.0615 

0.9627 1.0077 0.9644 1.6694 

0.9147 0.9497 0.9388 1.0314 

0.9135 0.9293 0.9258 0.9295 

0.8867 0.8994 0.9131 0.8029 

1.0479 1.0057 1.0064 1.1029 

1.0918 1.054 1.0233 1.1683 

1.0501 1.0309 1.0009 1.0681 

1.1614 1.0381 1.0081 1.1036 

1.1673 1.0611 1.034 1.2069 

0.9322 0.9226 0.9438 0.8767 

0.8456 0.9117 0.9167 0.8524 

0.8857 0.9385 0.9313 0.9736 

0.8843 0.9566 0.9439 1.0666 

1.0373 1.0041 1.0095 1.0474 

1.1237 1.0114 1.026 1.072 

1.0367 1.0099 1.0049 1.0057 

0.8437 0.9777 0.9522 0.9242 

0.8829 0.9801 0.9619 0.9547 

0.908 0.9856 0.9715 0.9756 

0.9696 0.9877 0.9752 1.3226 
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1.0572 1.0105 1.0178 1.065 

0.9328 1.0204 1.0263 1.0629 

0.8925 0.9748 0.9579 0.9268 

0.9484 0.9746 0.96 0.9478 

0.9675 0.9813 0.9691 0.9706 

0.9743 0.9894 0.9782 0.9877 

1.0082 1.005 1.0108 1.0578 

0.9435 1.0186 1.0269 1.0807 

1.321 0.9871 0.9754 0.9565 

1.2421 0.9745 0.9597 0.9419 

1.1634 0.9798 0.9673 0.9655 

0.9978 0.9865 0.9751 0.9831 

0.9787 0.9972 0.9946 2.0152 

1.0188 1.0125 1.0201 1.0796 

1.0044 1.0037 1.0007 1.0141 

0.9809 0.9764 0.9622 0.9401 

0.9814 0.979 0.9665 0.9608 

1.0022 0.9845 0.9729 0.9788 

0.9595 0.9912 0.9783 0.9919 

0.9645 1.0062 1.0124 1.0731 

1.0095 1.0134 1.017 1.065 

0.9858 0.9816 0.9694 0.9481 

0.9823 0.9792 0.9671 0.957 

0.9846 0.9832 0.9718 0.9749 

0.9989 0.9878 0.9764 0.9889 

0.979 0.9979 1.0052 1.0657 

0.9726 1.0131 1.0191 1.0886 

0.9927 0.9903 0.9817 0.972 

0.9842 0.9808 0.9695 0.9555 

0.9848 0.9828 0.9719 0.9716 

1.0399 0.9863 0.9751 0.9858 

0.9785 0.9714 0.9637 1.2748 

0.9138 1.008 1.0139 1.0933 

0.9991 1.0004 0.9964 1.0121 

0.9872 0.9839 0.974 0.9577 

0.9858 0.9834 0.9733 0.9694 

0.9886 0.9855 0.9749 0.983 

1.0342 0.9868 0.9751 0.9928 

1.0268 1.0012 1.0061 1.0892 

1.0017 1.0075 1.0077 1.0578 

0.9908 0.9885 0.9804 0.9654 

0.9877 0.985 0.9762 0.9685 

0.9873 0.9856 0.976 0.9808 
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0.9917 0.9863 0.9753 0.9912 

0.9693 0.9888 0.9821 2.0232 

0.999 1.0087 1.0115 1.0954 

0.9946 0.9941 0.9881 0.98 

0.9901 0.9876 0.9802 0.9696 

0.9887 0.9867 0.9783 0.9796 

0.9899 0.9865 0.9764 0.9898 

0.9624 0.9862 0.9708 0.9947 

1.0915 1.0043 1.0084 1.1177 

0.9977 1.0002 0.9964 1.0029 

0.9928 0.9909 0.985 0.9725 

0.9907 0.9886 0.9817 0.9794 

0.9889 0.9874 0.9788 0.9888 

0.9856 0.9842 0.9727 0.9951 

0.9743 0.9927 1.0015 1.1249 

0.9991 1.0057 1.0043 1.0355 

0.9955 0.9948 0.9904 0.9775 

0.9929 0.9911 0.9857 0.9802 

0.9909 0.9891 0.9822 0.9885 

0.9923 0.9857 0.9759 0.9954 

0.9381 0.9444 0.9419 1.1654 

0.9994 1.0108 1.0127 1.0798 

0.9983 0.9991 0.9963 0.9847 

0.9952 0.9939 0.9901 0.9819 

0.9931 0.9914 0.9862 0.9888 

0.9903 0.9879 0.9801 0.9958 

0.9634 0.9788 0.966 0.9959 

0.8511 1.0137 1.0205 1.1295 

1.0016 1.0042 1.0036 0.9949 

0.9976 0.9971 0.9948 0.9841 

0.9954 0.994 0.9905 0.9897 

0.9923 0.9906 0.9851 0.9965 

0.9928 0.9825 0.9723 0.9987 

1.1322 1.0025 1.0097 1.5155 

1.0063 1.0109 1.0136 1.0092 

1.0002 1.0006 0.9999 0.9868 

0.9976 0.9968 0.9948 0.991 

0.9951 0.9936 0.99 0.9974 

0.9929 0.9869 0.9798 1.0014 

0.9198 0.9749 0.9514 0.9836 

1.0834 1.0199 1.0281 1.0285 

1.0033 1.0046 1.006 0.9901 

0.9998 0.9997 0.9992 0.9924 
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0.9975 0.9966 0.9947 0.9986 

0.9932 0.9913 0.987 1.0036 

0.9792 0.9749 0.9634 0.9921 

1.0901 1.033 1.0457 1.0489 

1.0076 1.0094 1.0137 0.9942 

1.0022 1.0027 1.0039 0.9939 

0.9998 0.9994 0.9992 0.9998 

0.9967 0.9953 0.9933 1.0056 

0.9969 0.9833 0.9768 1.0006 

0.881 0.8885 0.9065 0.7995 

1.0134 1.015 1.0231 0.9993 

1.0049 1.0059 1.0091 0.9955 

1.002 1.0023 1.0035 1.0011 

0.9995 0.9988 0.9987 1.0074 

0.995 0.9905 0.9878 1.0074 

0.9407 0.9663 0.9535 0.9318 

0.9106 1.0212 1.0334 1.0054 

1.0081 1.0092 1.0148 0.9971 

1.0042 1.0051 1.008 1.0023 

1.002 1.002 1.0035 1.009 

0.9981 0.9962 0.9961 1.0123 

1.0009 0.9781 0.9723 0.9654 

1.1116 1.027 1.0494 1.7197 

1.0116 1.0125 1.0207 0.9988 

1.0066 1.0078 1.0125 1.0032 

1.0043 1.005 1.0081 1.0105 

1.0013 1.0007 1.0025 1.0161 

0.9994 0.9876 0.9865 0.992 

0.9921 0.9951 0.9857 0.8698 

1.0188 1.0153 1.026 1.0006 

1.009 1.0101 1.0169 1.0039 

1.0066 1.0078 1.0125 1.0116 

1.0041 1.0046 1.008 1.0191 

0.9987 0.9951 0.9967 1.0097 

0.9971 0.9875 0.9829 0.8947 

1.0469 1.0197 1.03 1.0025 

1.0113 1.0121 1.0208 1.0042 

1.0088 1.0102 1.0166 1.0122 

1.0068 1.008 1.0131 1.0212 

1.0022 1.0012 1.0049 1.0215 

1 0.9863 0.9839 0.9338 

1.0265 1.02 1.0072 1.324 

1.0129 1.013 1.0234 1.0039 
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1.0107 1.012 1.02 1.0121 

1.0093 1.011 1.0177 1.0224 

1.0057 1.0065 1.0121 1.0292 

0.9975 0.9897 0.99 0.9743 

1.0097 0.9983 0.994 0.912 

0.9663 1.0135 1.0249 1.0036 

1.012 1.0129 1.0224 1.0112 

1.0115 1.0133 1.0215 1.0226 

1.0092 1.0111 1.0185 1.0339 

0.9994 0.9967 1.0002 1.0085 

0.9957 0.9914 0.9864 0.9162 

1.0567 1.0153 1.0309 1.8957 

1.0086 1.0129 1.0235 1.0096 

1.0131 1.0148 1.0243 1.0217 

1.0126 1.0148 1.0238 1.0358 

1.0055 1.0052 1.012 1.0329 

0.994 0.9861 0.9814 0.932 

1.0191 0.9992 0.9966 0.9375 

0.9786 1.0121 1.0233 1.0075 

1.0107 1.0152 1.0256 1.0196 

1.0117 1.0173 1.0276 1.0354 

1.009 1.0129 1.0227 1.0471 

0.9988 0.9861 0.984 0.9643 

1.0144 0.9946 0.9892 0.9329 

1.0263 1.0123 1.0223 1.0055 

0.9714 1.0145 1.0256 1.0168 

1.0067 1.0185 1.0298 1.0331 

1.0054 1.0186 1.0305 1.0523 

1.0016 0.9943 0.9978 1.0095 

1.0108 0.988 0.9814 0.9315 

1.0217 1.0154 0.9999 1.3267 

0.9715 1.0129 1.0242 1.0134 

1.0026 1.0185 1.0303 1.0297 

1.0012 1.0218 1.0349 1.0515 

0.997 1.0079 1.0181 1.0499 

1.0088 0.982 0.975 0.9383 

1.0324 0.9962 0.991 0.9474 

1.0007 1.0105 1.0218 1.0096 

1 1.0175 1.0294 1.0256 

1.0024 1.0229 1.0365 1.0473 

0.9923 1.0197 1.0345 1.0698 

0.9915 0.98 0.9757 0.9641 

1.0066 0.9905 0.984 0.9428 
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1.0232 1.0085 1.0217 1.948 

1.0281 1.0157 1.0275 1.0212 

1.0244 1.0226 1.0361 1.0416 

1.0213 1.0259 1.0425 1.0715 

0.9679 0.9894 0.9933 1.0173 

0.9674 0.984 0.9761 0.9402 

1.0124 0.9957 0.9922 0.9571 

1.0659 1.0135 1.0246 1.0165 

1.0527 1.0217 1.0345 1.0358 

1.0672 1.0281 1.0442 1.0647 

1.0293 1.011 1.0243 1.0719 

0.9314 0.9774 0.9686 0.9447 

0.9379 0.9924 0.9863 0.9525 

1.0868 1.0223 1.0213 1.8139 

1.074 1.0287 1.0328 1.7549 

1.0904 1.0342 1.0429 1.6234 

1.1054 1.0189 1.0413 1.2852 

0.925 0.9418 0.951 1.5734 

0.9158 0.9752 0.9689 1.7955 

1.0071 1.004 0.9938 0.9539 

0.8947 0.9842 0.9772 1.7938 

0.8728 0.9545 0.9532 1.7377 

1.1296 0.9821 1.0091 1.1833 

1.1716 1.034 1.0466 1.5262 

1.1217 1.0313 1.0367 1.7145 

1.1089 1.0238 1.0267 1.797 

1.0038 0.9966 0.9915 0.9592 

0.9083 0.9839 0.9757 0.9428 

0.9426 0.985 0.986 1.0091 

1.1002 1.0283 1.0458 1.0793 

1.0845 1.0245 1.0384 1.0456 

1.0584 1.0171 1.0288 1.0237 

1.0295 1.0114 1.0202 1.9535 

0.9644 0.9902 0.9836 0.9461 

1.0575 0.9772 0.9714 0.9585 

0.7717 1.0202 1.0364 1.0771 

0.8493 1.0249 1.0395 1.0525 

0.9127 1.0187 1.031 1.0285 

1.0001 1.0105 1.0218 1.0111 

0.9971 0.9956 0.9903 0.9508 

1.103 0.9812 0.9735 0.9388 

1.2341 1.0054 1.0157 1.0507 

1.0704 1.0241 1.0386 1.0583 
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1.0166 1.0199 1.0324 1.0333 

1.0204 1.0134 1.0249 1.0155 

1.0272 1.0138 0.9983 1.3207 

1.0237 0.9878 0.9808 0.9356 

0.9908 0.9899 0.9918 1.0011 

1.0169 1.0207 1.0342 1.0601 

1.0181 1.0203 1.0325 1.0377 

0.9876 1.0153 1.0267 1.0194 

1.029 1.0113 1.0213 1.0063 

1.0761 0.9942 0.9885 0.9385 

0.9882 0.9834 0.9794 0.9557 

1.0109 1.014 1.0251 1.0535 

1.0167 1.0194 1.031 1.0409 

1.0151 1.0163 1.0274 1.0229 

0.9625 1.0118 1.0231 1.0091 

1.0296 0.9984 0.9956 0.9434 

1.0427 0.9855 0.9797 0.9309 

1.0034 1.0043 1.0115 1.0339 

1.0142 1.017 1.0274 1.0421 

1.0146 1.0163 1.0266 1.0256 

0.9635 1.0132 1.024 1.0118 

1.0056 1.0138 1.0287 1.9108 

1.0556 0.9915 0.986 0.9226 

0.9972 0.9943 0.997 1.0008 

1.0108 1.0131 1.0219 1.0402 

1.0132 1.0152 1.0244 1.0272 

1.0126 1.0137 1.0237 1.014 

1.0064 1.0126 1.024 1.0047 

0.9941 0.9984 0.9939 0.923 

0.9952 0.988 0.9869 0.9609 

1.0067 1.0079 1.0146 1.0341 

1.011 1.013 1.0209 1.0275 

1.0119 1.0132 1.0221 1.0155 

1.0079 1.0128 1.0234 1.0058 

1.0434 1.021 1.0069 1.3359 

0.9981 0.9875 0.9841 0.924 

1.0026 1.0016 1.0062 1.0229 

1.0083 1.01 1.0162 1.0264 

1.0102 1.0118 1.0191 1.0161 

1.0105 1.0124 1.0217 1.0067 

1.0317 1.0178 1.0279 1.0026 

1.0663 0.9922 0.9878 0.8985 

0.999 0.9948 0.9971 1.0053 
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1.0055 1.0063 1.0109 1.0239 

1.0081 1.0095 1.0153 1.0158 

1.01 1.0111 1.0187 1.007 

1.0081 1.0144 1.0253 1.0017 

1.0206 0.9995 0.9944 0.8874 

0.996 0.9877 0.9872 0.9788 

1.0025 1.0021 1.0051 1.02 

1.0057 1.0068 1.0109 1.0148 

1.0079 1.0091 1.0149 1.0068 

1.0083 1.0127 1.0215 1.0009 

1.0605 1.0239 1.0444 1.7788 

0.9932 0.9805 0.9762 0.9408 

0.9992 0.9972 0.9983 1.0147 

1.0033 1.0037 1.0063 1.0133 

1.0056 1.0066 1.0106 1.006 

1.009 1.01 1.0166 0.9998 

1.0205 1.0189 1.0308 1.0021 

0.9072 0.9741 0.9643 0.896 

0.995 0.9911 0.9897 1.0072 

1.0008 1.0003 1.0013 1.0114 

1.0033 1.0039 1.0062 1.005 

1.0061 1.0072 1.0114 0.9987 

1.0056 1.0146 1.0234 0.9984 

0.8928 0.9185 0.9327 0.8883 

0.9884 0.983 0.9777 0.9965 

0.998 0.9966 0.9958 1.0092 

1.0011 1.0011 1.0018 1.0037 

1.0035 1.0042 1.0065 0.9974 

1.0073 1.0101 1.0155 0.9951 

1.0608 1.0317 1.0437 1.0244 

1.2106 0.9726 0.9616 0.9823 

0.9943 0.9922 0.9891 1.0065 

0.9988 0.9981 0.9973 1.0024 

1.0011 1.0013 1.0018 0.9961 

1.0046 1.0059 1.0085 0.9923 

1.0026 1.0195 1.0288 1.0122 

0.8525 0.9719 0.9456 0.9683 

0.9894 0.987 0.9808 1.0032 

0.9963 0.995 0.9924 1.001 

0.9989 0.9984 0.9974 0.9948 

1.0015 1.0021 1.0026 0.9898 

1.0034 1.0116 1.0158 1.0009 

1.1051 1.0229 1.0429 1.3416 
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0.9835 0.9815 0.9717 0.9995 

0.9934 0.9917 0.9871 0.9997 

0.9967 0.9956 0.9931 0.9935 

0.9989 0.9988 0.9975 0.9877 

1.0034 1.0053 1.006 0.9921 

1.005 1.0213 1.0307 1.0951 

0.9515 0.9761 0.9628 0.9948 

0.99 0.9884 0.9814 0.9985 

0.9944 0.9929 0.9887 0.9925 

0.9966 0.9957 0.9929 0.9859 

0.9996 1.0004 0.9989 0.9855 

0.9959 1.013 1.0158 1.052 

0.8977 0.9342 0.934 1.1211 

0.9865 0.9853 0.9759 0.9974 

0.992 0.9903 0.9843 0.9918 

0.9944 0.9928 0.9886 0.9844 

0.9968 0.9964 0.9931 0.9805 

1.0006 1.0062 1.0052 1.0183 

0.9873 0.9958 1.0057 1.1449 

1.0815 0.9829 0.9714 0.9963 

0.9897 0.9881 0.9802 0.9917 

0.9921 0.9902 0.9844 0.9834 

0.9942 0.9928 0.988 0.9768 

0.9981 1.0003 0.997 0.9951 

0.9891 1.0062 1.0097 1.1232 

0.9354 0.9846 0.9683 0.995 

0.9876 0.9866 0.977 0.992 

0.99 0.9881 0.9807 0.9832 

0.9917 0.9896 0.9834 0.9743 

0.9953 0.995 0.9898 0.9794 

1.0005 1.0082 1.0095 1.0859 

0.9746 0.9865 0.9787 2.0093 

0.9862 0.9859 0.9749 0.9928 

0.9883 0.9867 0.9777 0.9839 

0.9894 0.987 0.9793 0.9732 

0.9921 0.9901 0.9832 0.9691 

1.0001 1.0051 1.0035 1.0421 

0.9865 1.0005 1.0051 1.101 

0.9776 0.9857 0.9739 0.9937 

0.9872 0.9861 0.9759 0.9854 

0.9874 0.9851 0.976 0.9735 

0.9889 0.9861 0.9775 0.9632 

0.9971 0.9982 0.9933 1.0014 
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1.0046 1.0073 1.0124 1.1006 

0.9302 0.9679 0.9607 1.2608 

1.0165 0.9864 0.9754 0.9876 

0.9882 0.9841 0.9739 0.975 

0.9887 0.983 0.973 0.961 

0.9951 0.9901 0.9819 0.9708 

1.0054 1.0116 1.0161 1.088 

0.9808 0.9966 1.004 1.0722 

1.0395 0.9874 0.976 0.9902 

0.9927 0.9841 0.9732 0.9777 

0.993 0.9812 0.9701 0.9618 

0.9974 0.9832 0.9723 0.9532 

1.0038 1.0097 1.0111 1.0551 

0.9828 1.0055 1.0115 1.0795 

0.9678 0.9905 0.9772 0.9925 

1.0328 0.9851 0.9738 0.981 

0.9973 0.9806 0.9689 0.9646 

1.0006 0.9787 0.9659 0.9467 

1.0056 0.9995 0.9947 1.0034 

0.989 1.0119 1.0191 1.0847 

0.9804 0.996 0.9927 2.0201 

1.0075 0.9869 0.9755 0.9848 

0.9979 0.9811 0.9691 0.9686 

0.9995 0.9766 0.963 0.9476 

1.0055 0.9857 0.9742 0.9559 

0.9926 1.0172 1.0246 1.0819 

0.9738 1.0043 1.01 1.0618 

0.9805 0.9894 0.9781 0.9889 

1.001 0.9824 0.9704 0.9731 

0.9822 0.9763 0.9626 0.9521 

0.9802 0.9759 0.9604 0.9329 

1.0005 1.0165 1.0206 1.0568 

1.0063 1.0101 1.0173 1.0691 

0.9697 0.9817 0.9729 1.3151 

0.949 0.9843 0.9726 0.9778 

0.9545 0.9772 0.9638 0.958 

0.9391 0.972 0.9553 0.9305 

0.9863 1.0026 0.9973 0.9961 

1.0431 1.0167 1.0253 1.0756 

1.004 1.0019 1.0089 1.0499 

0.931 0.9885 0.9756 0.9826 

0.9367 0.9821 0.9659 0.964 

0.9138 0.9777 0.9554 0.9371 



 

 

 

A Parametric Study of Mesh Free Interpolation Based Recovery Techniques                              777 

 

0.932 0.9892 0.9661 0.9344 

1.0765 1.0176 1.0322 1.0754 

1.0854 1.0036 1.0149 1.0563 

0.8917 0.9648 0.9508 1.1003 

0.9221 0.9462 0.9363 1.013 

0.9078 0.924 0.9228 0.9052 

0.8893 0.8969 0.9153 0.7927 

1.0856 1.04 1.0276 1.1795 

1.1007 1.0485 1.0176 1.1456 

0.9881 0.9912 0.9933 0.9669 

1.1802 1.0431 1.0125 1.1238 

1.1716 1.0569 1.0351 1.2088 

0.8732 0.9023 0.9242 0.8112 

0.8541 0.9181 0.9198 0.8794 

0.8875 0.9425 0.9339 0.9938 

0.8986 0.9599 0.9469 1.0836 

1.067 1.0017 1.012 1.0516 

1.1308 1.0146 1.0298 1.0757 

0.9591 0.9992 0.9835 0.964 

0.8497 0.9774 0.9534 0.9304 

0.8901 0.9811 0.9639 0.9596 

0.9116 0.987 0.9735 0.9791 

0.9622 0.9994 0.9976 2.0044 

1.0638 1.0135 1.0215 1.0706 

0.9026 1.0141 1.0152 1.0352 

0.9077 0.9725 0.9553 0.9265 

0.9545 0.9759 0.9619 0.9531 

0.9814 0.9828 0.9708 0.9743 

0.9747 0.9924 0.98 0.9906 

1.017 1.0074 1.0139 1.0633 

0.9832 1.0194 1.0265 1.0748 

1.3272 0.9799 0.9654 0.9391 

1.2217 0.9753 0.961 0.9471 

1.1532 0.9811 0.9688 0.9694 

0.9841 0.988 0.9766 0.9861 

0.9863 1.0001 1.0073 1.0563 

1.0374 1.0153 1.0232 1.0832 

0.9967 0.9939 0.9859 0.9801 

0.9803 0.9762 0.9623 0.9434 

0.9821 0.98 0.9678 0.9648 

0.9911 0.9857 0.9742 0.9819 

0.9577 0.9772 0.9686 1.2973 

0.9503 1.009 1.0158 1.0795 
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1.0061 1.0077 1.0074 1.0368 

0.9838 0.9795 0.9669 0.9457 

0.9826 0.9799 0.9679 0.9609 

0.9959 0.9841 0.9728 0.9781 

0.9841 0.9884 0.977 0.9909 

0.9839 1.0028 1.0082 1.0725 

1.0084 1.013 1.0174 1.0777 

0.9892 0.9859 0.9757 0.959 

0.984 0.9809 0.9697 0.9585 

0.9851 0.9834 0.9725 0.9747 

1.0535 0.9869 0.9757 0.9881 

0.9722 0.9928 0.9881 2.0273 

0.9546 1.0104 1.016 1.0946 

0.9954 0.9946 0.9881 0.9872 

0.9865 0.9833 0.9733 0.9589 

0.9859 0.9837 0.9736 0.9722 

0.9992 0.986 0.9752 0.9854 

1.0165 0.9886 0.9745 0.9937 

1.0598 1.0042 1.0095 1.0967 

0.9998 1.0031 1.0006 1.0279 

0.9897 0.987 0.9786 0.9633 

0.9875 0.985 0.9761 0.971 

0.9873 0.9858 0.976 0.9832 

0.9872 0.9861 0.9747 0.9927 

0.9714 0.9938 1.0016 1.0918 

1.0001 1.008 1.0088 1.0719 

0.9932 0.9918 0.9853 0.9726 

0.9897 0.9872 0.9797 0.9712 

0.9885 0.9866 0.978 0.9818 

0.9915 0.9862 0.9757 0.9914 

0.9538 0.9587 0.9532 1.2238 

0.9957 1.0073 1.0103 1.1085 

0.9964 0.9973 0.9926 0.9881 

0.9922 0.9902 0.9841 0.9732 

0.9903 0.9883 0.9812 0.9813 

0.9891 0.987 0.978 0.9905 

0.9715 0.9829 0.9707 0.9954 

0.9662 1.0021 1.0063 1.1306 

0.999 1.0031 1.0005 1.0113 

0.9948 0.9937 0.9891 0.9767 

0.9925 0.9906 0.9851 0.9818 

0.9903 0.9886 0.9813 0.9901 

0.9921 0.9845 0.9738 0.996 
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1.0075 0.9841 0.9762 1.9021 

1.0003 1.0085 1.0088 1.0444 

0.9975 0.9976 0.9945 0.9818 

0.9948 0.9934 0.9893 0.983 

0.9926 0.9909 0.9853 0.9904 

0.9915 0.9869 0.9783 0.9968 

0.9428 0.9807 0.9616 0.9938 

1.1291 1.0149 1.0198 1.09 

1.0005 1.0021 1.0009 0.9887 

0.9971 0.9964 0.9938 0.9848 

0.9949 0.9935 0.9896 0.9911 

0.9913 0.9896 0.9834 0.9976 

0.982 0.9796 0.9679 0.9973 

1.06 1.0193 1.0323 1.1364 

1.0046 1.0078 1.0093 0.9983 

0.9995 0.9996 0.9986 0.9871 

0.9972 0.9962 0.994 0.9922 

0.9943 0.9927 0.9887 0.9987 

0.9943 0.9844 0.9761 1.0008 

0.8949 0.9045 0.9126 0.9749 

1.0111 1.0153 1.0212 1.0113 

1.0023 1.0032 1.0041 0.9896 

0.9993 0.999 0.9983 0.9935 

0.997 0.9958 0.9937 0.9998 

0.9927 0.9894 0.9843 1.0038 

0.9447 0.9698 0.9556 0.9832 

0.8538 1.0247 1.0367 1.027 

1.0059 1.0074 1.0108 0.9927 

1.0016 1.002 1.0028 0.9949 

0.9993 0.9988 0.9983 1.0011 

0.9957 0.9939 0.9914 1.0063 

0.9962 0.9785 0.9701 0.9938 

1.1651 1.0335 1.0601 1.519 

1.0107 1.0123 1.0189 0.9965 

1.0041 1.005 1.0077 0.9963 

1.0015 1.0017 1.0027 1.0024 

0.9988 0.9978 0.9974 1.0084 

0.9965 0.9872 0.9835 1.0036 

0.9153 0.9757 0.9506 0.8968 

1.0325 1.0175 1.0278 1.0009 

1.007 1.0081 1.013 0.9978 

1.0038 1.0045 1.0071 1.0036 

1.0014 1.0013 1.0025 1.0103 
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0.9967 0.994 0.9933 1.0108 

0.9841 0.9739 0.9659 0.933 

1.0613 1.0247 1.0355 1.0054 

1.0102 1.0111 1.0185 0.9991 

1.0061 1.0072 1.0115 1.0046 

1.0038 1.0044 1.0072 1.0119 

1.0004 0.9992 1.0007 1.016 

1.0015 0.9831 0.9805 0.9707 

1.0061 0.9995 0.9946 1.2209 

1.0133 1.0137 1.0235 1.0004 

1.0084 1.0096 1.0158 1.0053 

1.0062 1.0073 1.0117 1.0132 

1.0034 1.0035 1.0067 1.0199 

0.9985 0.9915 0.9923 0.9981 

0.9994 0.9933 0.9884 0.8846 

0.9523 1.0157 1.0274 1.0018 

1.0105 1.0115 1.0196 1.0055 

1.0084 1.0099 1.0159 1.014 

1.0062 1.0073 1.0121 1.0227 

1.0007 0.9984 1.0015 1.0159 

1.0003 0.988 0.9842 0.9101 

1.0683 1.0189 1.0365 1.8528 

1.0122 1.0126 1.0224 1.0052 

1.0104 1.0119 1.0196 1.0141 

1.0089 1.0106 1.017 1.0245 

1.0044 1.0044 1.0096 1.0275 

0.9974 0.9872 0.9855 0.9474 

1.0207 1.0007 0.998 0.9193 

1.0096 1.013 1.024 1.0045 

1.0119 1.0131 1.0222 1.0133 

1.0113 1.0132 1.0212 1.0251 

1.0081 1.0098 1.0169 1.0348 

0.9968 0.9918 0.9931 0.987 

0.9998 0.9949 0.99 0.9177 

1.037 1.0147 1.0247 1.0039 

1.0111 1.0133 1.0236 1.0117 

1.0132 1.015 1.0244 1.0244 

1.0121 1.0142 1.0231 1.0383 

1.0022 1.0001 1.0053 1.0207 

0.9943 0.9883 0.9828 0.9235 

1.0229 1.0188 1.0036 1.3364 

0.9605 1.0126 1.0236 1.0096 

1.0111 1.0157 1.0261 1.0225 
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1.0116 1.0173 1.0277 1.0388 

1.0072 1.0094 1.0183 1.0435 

0.999 0.9844 0.9798 0.9429 

1.0224 0.9974 0.9926 0.9381 

0.9936 1.0112 1.0225 1.0071 

1.0028 1.0154 1.0265 1.0198 

1.0067 1.019 1.0304 1.037 

1.0047 1.017 1.0287 1.0544 

1.0025 0.9872 0.9866 0.981 

1.0158 0.9912 0.985 0.9342 

1.0413 1.011 1.0249 1.9331 

0.9567 1.0141 1.0255 1.0163 

1.0026 1.0194 1.0314 1.0336 

1.0004 1.0216 1.035 1.0562 

0.9977 0.9991 1.0056 1.0298 

1.0097 0.9846 0.9774 0.9346 

1.0348 0.9969 0.9937 0.9516 

1.0069 1.0119 1.0233 1.0125 

1.0038 1.0188 1.0309 1.0293 

1.0014 1.0237 1.0377 1.0527 

0.9887 1.0141 1.0275 1.0653 

0.9966 0.9793 0.9725 0.9465 

1.0135 0.9932 0.9873 0.9468 

1.0223 1.0099 1.0199 1.0081 

1.0108 1.0173 1.0293 1.0248 

1.0248 1.0238 1.0378 1.0468 

1.0169 1.0242 1.041 1.0764 

0.9601 0.9807 0.9787 0.9835 

0.9683 0.9872 0.9799 0.9426 

1.0299 1.0108 0.9955 1.308 

1.0683 1.0154 1.0268 1.0201 

1.0556 1.0231 1.0364 1.0405 

1.069 1.0287 1.0455 1.0721 

0.9956 0.9977 1.0054 1.0453 

0.9362 0.9805 0.9717 0.9418 

0.9552 0.9946 0.9891 0.9559 

1.0975 1.0216 1.0243 1.8067 

1.0701 1.0301 1.0347 1.7362 

1.0963 1.0345 1.0449 1.5799 

1.0892 1.0038 1.0296 1.2031 

0.9133 0.9467 0.9496 1.676 

0.9103 0.9801 0.9733 1.7965 

0.8798 0.9801 0.9733 1.7965 
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0.8807 0.9467 0.9496 1.676 

1.1753 1.0038 1.0296 1.2031 

1.16 1.0345 1.0449 1.5799 

1.1153 1.0301 1.0347 1.7362 

1.0899 1.0216 1.0243 1.8067 

0.9621 0.9946 0.9891 0.9559 

0.9037 0.9805 0.9717 0.9418 

0.9951 0.9977 1.0054 1.0453 

1.1001 1.0287 1.0455 1.0721 

1.0803 1.0231 1.0364 1.0405 

1.0575 1.0154 1.0268 1.0201 

1.0525 1.0108 0.9955 1.308 

0.9634 0.9872 0.9799 0.9426 

1.0015 0.9807 0.9787 0.9835 

0.778 1.0242 1.041 1.0764 

0.8636 1.0238 1.0378 1.0468 

0.9671 1.0173 1.0293 1.0248 

1.0054 1.0099 1.0199 1.0081 

0.98 0.9932 0.9873 0.9468 

1.1956 0.9793 0.9725 0.9465 

1.195 1.0141 1.0275 1.0653 

1.054 1.0237 1.0377 1.0527 

1.011 1.0188 1.0309 1.0293 

1.0265 1.0119 1.0233 1.0125 

1.0224 0.9969 0.9937 0.9516 

0.9995 0.9846 0.9774 0.9346 

0.9978 0.9991 1.0056 1.0298 

1.0181 1.0216 1.035 1.0562 

1.0176 1.0194 1.0314 1.0336 

0.9851 1.0141 1.0255 1.0163 

1.0382 1.011 1.0249 1.9331 

1.1071 0.9912 0.985 0.9342 

0.9902 0.9872 0.9866 0.981 

1.0136 1.017 1.0287 1.0544 

1.0167 1.019 1.0304 1.037 

1.0103 1.0154 1.0265 1.0198 

0.9875 1.0112 1.0225 1.0071 

1.0325 0.9974 0.9926 0.9381 

0.9935 0.9844 0.9798 0.9429 

1.0074 1.0094 1.0183 1.0435 

1.0147 1.0173 1.0277 1.0388 

1.0143 1.0157 1.0261 1.0225 

0.9384 1.0126 1.0236 1.0096 
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1.0365 1.0188 1.0036 1.3364 

1.0379 0.9883 0.9828 0.9235 

1.001 1.0001 1.0053 1.0207 

1.0117 1.0142 1.0231 1.0383 

1.0132 1.015 1.0244 1.0244 

1.0106 1.0133 1.0236 1.0117 

1.0172 1.0147 1.0247 1.0039 

0.9924 0.9949 0.99 0.9177 

0.9968 0.9918 0.9931 0.987 

1.0081 1.0098 1.0169 1.0348 

1.0113 1.0132 1.0212 1.0251 

1.0119 1.0131 1.0222 1.0133 

1.0083 1.013 1.024 1.0045 

1.0357 1.0007 0.998 0.9193 

0.9966 0.9872 0.9855 0.9474 

1.0044 1.0044 1.0096 1.0275 

1.0089 1.0106 1.017 1.0245 

1.0104 1.0119 1.0196 1.0141 

1.009 1.0126 1.0224 1.0052 

1.0452 1.0189 1.0365 1.8528 

1.0006 0.988 0.9842 0.9101 

1.0007 0.9984 1.0015 1.0159 

1.0062 1.0073 1.0121 1.0227 

1.0084 1.0099 1.0159 1.014 

1.0105 1.0115 1.0196 1.0055 

1.0179 1.0157 1.0274 1.0018 

0.9634 0.9933 0.9884 0.8846 

0.9972 0.9915 0.9923 0.9981 

1.0034 1.0035 1.0067 1.0199 

1.0062 1.0073 1.0117 1.0132 

1.0084 1.0096 1.0158 1.0053 

1.0069 1.0137 1.0235 1.0004 

1.0173 0.9995 0.9946 1.2209 

0.9928 0.9831 0.9805 0.9707 

1.0004 0.9992 1.0007 1.016 

1.0038 1.0044 1.0072 1.0119 

1.0061 1.0072 1.0115 1.0046 

1.0089 1.0111 1.0185 0.9991 

1.046 1.0247 1.0355 1.0054 

1.246 0.9739 0.9659 0.933 

0.9967 0.994 0.9933 1.0108 

1.0014 1.0013 1.0025 1.0103 

1.0038 1.0045 1.0071 1.0036 
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1.007 1.0081 1.013 0.9978 

1.0066 1.0175 1.0278 1.0009 

0.8662 0.9757 0.9506 0.8968 

0.9914 0.9872 0.9835 1.0036 

0.9988 0.9978 0.9974 1.0084 

1.0015 1.0017 1.0027 1.0024 

1.0041 1.005 1.0077 0.9963 

1.006 1.0123 1.0189 0.9965 

1.1015 1.0335 1.0601 1.519 

0.9832 0.9785 0.9701 0.9938 

0.9957 0.9939 0.9914 1.0063 

0.9993 0.9988 0.9983 1.0011 

1.0016 1.002 1.0028 0.9949 

1.0061 1.0074 1.0108 0.9927 

1.0209 1.0247 1.0367 1.027 

0.9263 0.9698 0.9556 0.9832 

0.9916 0.9894 0.9843 1.0038 

0.997 0.9958 0.9937 0.9998 

0.9993 0.999 0.9983 0.9935 

1.0023 1.0032 1.0041 0.9896 

1.0009 1.0153 1.0212 1.0113 

0.8531 0.9045 0.9126 0.9749 

0.9864 0.9844 0.9761 1.0008 

0.9943 0.9927 0.9887 0.9987 

0.9972 0.9962 0.994 0.9922 

0.9995 0.9996 0.9986 0.9871 

1.0035 1.0078 1.0093 0.9983 

1.0395 1.0193 1.0323 1.1364 

1.1166 0.9796 0.9679 0.9973 

0.9913 0.9896 0.9834 0.9976 

0.9949 0.9935 0.9896 0.9911 

0.9971 0.9964 0.9938 0.9848 

1.0005 1.0021 1.0009 0.9887 

0.9887 1.0149 1.0198 1.09 

0.9124 0.9807 0.9616 0.9938 

0.9882 0.9869 0.9783 0.9968 

0.9926 0.9909 0.9853 0.9904 

0.9948 0.9934 0.9893 0.983 

0.9975 0.9976 0.9945 0.9818 

0.9983 1.0085 1.0088 1.0444 

0.9887 0.9841 0.9762 1.9021 

0.9851 0.9845 0.9738 0.996 

0.9903 0.9886 0.9813 0.9901 
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0.9925 0.9906 0.9851 0.9818 

0.9948 0.9937 0.9891 0.9767 

0.9994 1.0031 1.0005 1.0113 

0.9816 1.0021 1.0063 1.1306 

0.9708 0.9829 0.9707 0.9954 

0.9883 0.987 0.978 0.9905 

0.9903 0.9883 0.9812 0.9813 

0.9922 0.9902 0.9841 0.9732 

0.9964 0.9973 0.9926 0.9881 

0.9991 1.0073 1.0103 1.1085 

0.9356 0.9587 0.9532 1.2238 

0.9869 0.9862 0.9757 0.9914 

0.9885 0.9866 0.978 0.9818 

0.9897 0.9872 0.9797 0.9712 

0.9932 0.9918 0.9853 0.9726 

1.002 1.008 1.0088 1.0719 

0.9786 0.9938 1.0016 1.0918 

1.0516 0.9861 0.9747 0.9927 

0.9873 0.9858 0.976 0.9832 

0.9875 0.985 0.9761 0.971 

0.9897 0.987 0.9786 0.9633 

0.9998 1.0031 1.0006 1.0279 

0.9995 1.0042 1.0095 1.0967 

0.9346 0.9886 0.9745 0.9937 

0.9996 0.986 0.9752 0.9854 

0.9881 0.9837 0.9736 0.9722 

0.9893 0.9833 0.9733 0.9589 

0.998 0.9946 0.9881 0.9872 

1.0047 1.0104 1.016 1.0946 

0.9821 0.9928 0.9881 2.0273 

1.0395 0.9869 0.9757 0.9881 

0.9926 0.9834 0.9725 0.9747 

0.9934 0.9809 0.9697 0.9585 

0.9993 0.9859 0.9757 0.959 

1.0019 1.013 1.0174 1.0777 

0.9752 1.0028 1.0082 1.0725 

0.9968 0.9884 0.977 0.9909 

1.0068 0.9841 0.9728 0.9781 

0.9976 0.9799 0.9679 0.9609 

1.002 0.9795 0.9669 0.9457 

1.0033 1.0077 1.0074 1.0368 

0.9844 1.009 1.0158 1.0795 

0.9635 0.9772 0.9686 1.2973 
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1.0207 0.9857 0.9742 0.9819 

0.9979 0.98 0.9678 0.9648 

1.0004 0.9762 0.9623 0.9434 

1.0056 0.9939 0.9859 0.9801 

0.9915 1.0153 1.0232 1.0832 

0.9699 1.0001 1.0073 1.0563 

0.9809 0.988 0.9766 0.9861 

0.9857 0.9811 0.9688 0.9694 

0.9814 0.9753 0.961 0.9471 

0.9818 0.9799 0.9654 0.9391 

1.0025 1.0194 1.0265 1.0748 

1.0027 1.0074 1.0139 1.0633 

0.9565 0.9924 0.98 0.9906 

0.9669 0.9828 0.9708 0.9743 

0.9516 0.9759 0.9619 0.9531 

0.9375 0.9725 0.9553 0.9265 

1.0115 1.0141 1.0152 1.0352 

1.0479 1.0135 1.0215 1.0706 

0.9747 0.9994 0.9976 2.0044 

0.9234 0.987 0.9735 0.9791 

0.9328 0.9811 0.9639 0.9596 

0.9089 0.9774 0.9534 0.9304 

0.9686 0.9992 0.9835 0.964 

1.0739 1.0146 1.0298 1.0757 

1.0664 1.0017 1.012 1.0516 

0.8823 0.9599 0.9469 1.0836 

0.9341 0.9425 0.9339 0.9938 

0.9017 0.9181 0.9198 0.8794 

0.9038 0.9023 0.9242 0.8112 

1.1002 1.0569 1.0351 1.2088 

1.1096 1.0431 1.0125 1.1238 

 


