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Abstract: We consider clustering as a combinatorial optimization problem. Local search provides a simple and effective approach to many other combinatorial optimization problems. It is therefore surprising how seldom it has been applied to the clustering problem. Instead, the best clustering results have been obtained by more complex techniques such as tabu search and genetic algorithms at the cost of high run time. We introduce a new randomized local search algorithm for the clustering problem. The algorithm is easy to implement, sufficiently fast, and competitive with the best clustering methods. The ease of implementation makes it possible to tailor the algorithm for various clustering applications with different distance metrics and evaluation criteria.
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1. Introduction

Clustering, or unsupervised classification, is considered here as a combinatorial optimization problem where the aim is to partition a set of data objects into a predefined number of clusters. The objects with similar features should be grouped together and objects with different features to separate groups [1, 2]. Clustering has many applications in social sciences, numerical taxonomy, computer science and image processing. The size and dimensionality of the data is often very high, which makes manual processing practically impossible. A high quality computer based clustering is therefore needed.

The general clustering problem includes three subproblems: (i) selection of the evaluation function, (ii) decision of the number of groups in the clustering, and (iii) the choice of the clustering algorithm. We consider the last subproblem and assume that the number of clusters (groups) is fixed beforehand. The evaluation function depends on the application and the type of data objects. Minimization of intracluster diversity is widely used as a criterion and it is therefore applied here as well.

There are several established methods for generating a clustering [1, 2, 3]. The most cited and widely used method is the k-means algorithm [4]. It starts with an initial solution, which is iteratively improved using two optimality criteria in turn until a local minimum is reached. The algorithm is easy to implement and it gives reasonable results in most cases. Unfortunately the algorithm makes only local changes to the original clustering and it gets stuck at the first local minimum. The quality of the final clustering is therefore highly dependent on the initialization.

Better results have been achieved by optimization methods such as genetic algorithms (GA) and tabu search (TS). A common property of these methods is that they consider several possible solutions at time. The GA and TS approaches give better clustering results, and they are less dependent on the initialization [5, 6]. A drawback of these approaches is their high run time. There are many candidate solutions, and each of them must be fine-tuned by the k‑means algorithm. This makes the overall run time significantly higher than that of the k‑means, and the methods are also more complex to implement.

We propose a new clustering algorithm based on the traditional optimization technique, local search. We show that randomized local search (RLS) gives competitive results to those of the GA and TS with a faster algorithm, and with considerably simpler implementation. The method is based on the ideas studied in (6( with the following enhancements and simplifications. The representation of solution and the neighborhood function are revised so that new candidate solutions can be generated more efficiently. The use of the time consuming k‑means can be implemented much faster. The tabu list is also omitted. These modifications give remarkable speed-up to the algorithm without losing the quality of the clustering. The method offers therefore a good trade-off between the quality and the complexity of the algorithm. 

The simplicity of the proposed algorithm makes it a suitable candidate for a wide variety of clustering applications. The main modifications in the solution are based on combinatorial changes in the clustering structure. This is independent on the chosen distance metric. The most critical part of the algorithm when changing the distance metric is the partition step, in which the data objects are classified to the existing clusters. The classification rule is an integral part of practically all clustering methods (directly or indirectly), and must therefore be modified according to the chosen distance metric and evaluation criterion. Besides that, the algorithm is expected to be independent on the changes in the application domain.

The rest of the paper is organized as follows. We start in Section 2 by giving a formal definition of the clustering problem, and by summarizing existing clustering algorithms in Section 3. The local search approach is then studied in Section 4. We consider the local search first in a wider context by defining the basic components of the algorithm. Several different design alternatives are discussed for each component. The randomized local search and its parameter setup are then introduced in Section 5. Test data sets are presented in Section 6, and the performance of the new algorithm is compared with the related clustering methods in Section 7. Conclusions are drawn in Section 8.

2. Clustering problem

We use the following notations:

N
Number of data objects.

M
Number of clusters.

K
Number of attributes.

X
Set of N data objects X={x1, x2, …, xN}.

P
Set of N cluster indices P={p1, p2, …, pN }.

C
Set of M cluster representatives C={c1, c2, …, cM}.

The clustering problem is defined as follows. Given a set of N data objects (xi), partition the data set into M clusters such that similar objects are grouped together and objects with different features belong to different groups. Partition (P) defines the clustering by giving for each data object the cluster index (pi) of the group where it is assigned to. Each group is described by its representative data object (ci).

Object dissimilarity: Each object xi has K attributes (xik), which together form a feature vector. For simplicity, we assume that the attributes are numerical and have the same scale. If this is not the case the attributes must first be normalized. The dissimilarity between two objects x1 and x2 is measured by a distance function d(x1, x2) between the two feature vectors. 

Evaluation of clustering: The most important choice in the clustering method is the objective function f for evaluating the clustering. The choice of the function depends on the application and there is no universal solution of which measure should be used. However, once the objective function is decided the clustering problem can be formulated as a combinatorial optimization problem. The task is to find such a partition P that minimizes f.

A commonly used objective function is the sum of squared distances of the data objects to their cluster representatives. Given a partition P and the cluster representatives C, it is calculated as:
















(1)

where d is a distance function. Euclidean distance is the most widely used distance function in the clustering context, and it is calculated as:
















(2)

Thereafter, given a partition P, the optimal choice for the cluster representatives C minimizing (1) are the cluster centroids calculated as:
















(3)

The objective function (1) is implicitly applied in the k-means method. Hierarchical clustering methods, however, do not usually define the objective function directly. For example, agglomerative clustering methods measure the distance between the clusters, and use this criterion for selecting the clusters to be merged [7]. The most popular method, Ward’s method, minimizes also (1) in each step of the algorithm [8]. For these reasons, we assume the sum of squared distances as the objective function in the rest of this paper.

Number of clusters: In applications such as vector quantization [3], the number of clusters (M) is merely a question of resource allocation. It is therefore a parameter of the clustering algorithm. In some other applications the number of clusters must also be solved. The choice of the correct number of clusters is an important subproblem of clustering and should be considered separately. The decision is typically made by the researcher of the application area but analytical methods also exist [9, 10] for helping in the decision. A common approach is to generate several clusterings for various values of M and compare them against some evaluation criteria. In the rest of this paper we assume that the number of clusters is fixed.

3. Clustering algorithms

The clustering problem in its combinatorial form has been shown to be NP‑complete [11]. No polynomial time algorithm is known to find the globally optimal solution, but reasonable suboptimal solutions are typically obtained by heuristic algorithms. Next we recall four groups of clustering algorithms.

K-means [4]: The algorithm (see Fig. 1) starts with an initial solution, which is iteratively improved until a local minimum is reached. In the first step, the data objects are partitioned into a set of M clusters by mapping each object to the nearest cluster centroid of the previous iteration. In the second step, the cluster centroids are recalculated corresponding to the new partition. The quality of the new solution is always better than or equal to the previous one. The algorithm is iterated as long as improvement is achieved. The number of iterations depends on the data set, and on the quality of the initial solution. Ten to fifty iterations are usually needed when starting from a random clustering.

	K-means(X,P,C): returns (P,C)
REPEAT

FOR i:=1 TO N DO

Pi ( FindNearestCentroid(xi,C)

FOR i:=1 TO M DO

Ci ( CalculateCentroid(X,P,i)

UNTIL no improvement.

	Figure 1. Structure of the k-means algorithm.


The k-means algorithm is easy to implement and it gives reasonable results in most cases. However, the method itself is only a descent method and it gets stuck at the first local minimum. The quality of the final clustering is therefore highly sensitive to the initialization and there is high variation between the results of different initializations. An advantage of the k-means method is that it can improve almost any existing solution not obtained by a k-means based method. The method is therefore highly applicable when integrated with other clustering methods as a local optimizer; see [5, 6, 12]. In the vector quantization context the method is known as Generalized Lloyd algorithm (GLA), or the LBG method due to [13].

Agglomerative clustering: Another approach is to generate the clustering hierarchically. Agglomerative methods start by initializing each data object as a separate cluster. Two clusters are merged at each step of the algorithm and the process is repeated until the desired number of clusters is obtained. The clusters to be merged are always the ones that are closest to each other among all possible cluster pairs. Agglomerative clustering provides also a taxonomy (dendrogram) of the groups as a by-product.

There are several ways to measure the “distance” of two clusters: in a single linkage method (nearest neighbor) it is the minimum distance of the individual data objects belonging to the different groups, and in the complete linkage method (furthest neighbor) it is the maximum of these distances. Ward’s method [8] selects the cluster pair that increases the objective function value least. This is a natural way for minimizing (1). In the vector quantization context, this method is known as pairwise nearest neighbor (PNN) due to [14].

The Ward’s method is simple to implement and it usually outperforms the k-means and most of the other hierarchical clustering methods in the minimization of (1). The biggest deficiency of the algorithm is its slowness. It has generally been considered as an O(N3) time algorithm, which is a severe restriction in the case of large data sets. In a recent study, however, it was shown that the method can be implemented by an O((N2) time algorithm where ( is significantly smaller than N in practice [15].

Divisive clustering: Divisive clustering uses an opposite, top-down approach for generating the clustering. The method starts with a single cluster including all the data objects. New clusters are then created one at a time by dividing existing clusters. The splitting process is repeated until the desired number of clusters is reached. The divisive approach usually requires much less computation than the bottom-up approach of agglomeration, and it also provides taxonomy of the groups.

Despite its benefits the divisive clustering is far less used than the agglomerative clustering because of two main problems. The first problem is that there is no easy solution for defining the way the cluster should be split. The second problem is that partitions made in the earlier stages cannot be changed later. Inaccurate divisions can therefore be very harmful for the quality of the final clustering. Fortunately, these problems have been recently studied in the vector quantization literature and good solutions exist for both problems [16, 17].

The best known approach for the splitting is to use principal component analysis (PCA) [18]. The main idea is to calculate the principal axis of the data vectors in the cluster. The data objects are then classified by a (K‑1)‑dimensional hyperplane perpendicular to the principal axis. The optimal location for the hyperplane is obtained by considering each object as a tentative dividing point through which the hyperplane passes. This technique can be implemented using an efficient O(N(logN(logM) + O(N(K2(logM) time algorithm, see [17] for details.

The second problem can be solved by fine-tuning the partition boundaries after each split operation. The new (smaller) clusters due to the division may attract data objects from neighboring clusters. Wrong decisions in the early divisions can therefore be corrected by repartition. PCA-based divisive method with this kind of partition refinement gives comparable results to that of the Ward’s method in the minimization of (1), with a faster O(NM) algorithm [17]. The problem of the method is that the best results are obtained with a rather complicated algorithm, in comparison to the k-means and the agglomerative methods.

Optimization methods: Various optimization methods, such as local search, tabu search, stochastic relaxation, neural networks and genetic algorithms have also been applied to the clustering problem [5, 6, 19, 20, 21]. A common property of these methods is that they consider several possible solutions and generate a new solution (or a set of solutions) at each step on the basis of the current one [22, 23]. The use of several candidates directs the search towards the highest improvement in the optimization function value. The key question is how to create new candidate solutions.

Tabu search (TS) is a variant of the traditional local search, which uses suboptimal moves to allow the search to continue past local minima. A tabu list is used to prevent the search from returning to solutions that have been visited recently. This forces the search into new directions instead of stucking in a local minimum and its neighborhood. The algorithm in [6] generates new solutions by making random modifications to the current solution and fine-tuning it by two iterations of the k‑means. This was shown to give high quality clustering results at the cost of high run time.

Genetic algorithms (GA) maintain a set of solutions (population). In each iteration the algorithm generates new solutions by genetic operations, such as crossover and mutation. Only the best solutions survive to the next iteration (generation). New candidates are created in the crossover by combining two existing solutions (parents). A simple approach uses random crossover and the k-means as a local optimizer but this can hardly perform any better than a simple local search with similar modifications. However, the GA has been shown to outperform all existing methods [5] when a well-defined deterministic crossover operation is applied. The drawback of the GA is that a large number of candidate solutions must be generated. This makes the overall run time significantly higher than that of the k-means and the hierarchical methods.

4. Design alternatives for local search

The structure of a local search algorithm is shown in Fig. 2. The algorithm starts with an initial solution, which is iteratively improved using neighborhood search and selection. In each iteration a set of candidate solutions is generated by making small modifications to the existing solution. The best candidate is then chosen as the new solution. The search is iterated a fixed number of iterations, or until a stopping criterion is met.

In a local search algorithm, the following design problems are to be considered:

· Representation of a solution

· Neighborhood function

· Search strategy

The representation of a solution is an important choice in the algorithm. It determines the data structures which are to be modified. The neighborhood function defines the way the new solutions are generated. An application of the neighborhood function is referred as a move in the neighborhood search. The neighborhood size is usually very large and only a small subset of all possible neighbors are generated. The search strategy determines the way the next solution is chosen among the candidates. The most obvious approach is to select the solution minimizing the objective function (1).

	Generate initial solution.

REPEAT

Generate a set of new solutions.

Evaluate the new solutions.

Select the best solution.

UNTIL stopping criterion met.

	Figure 2. Structure of the local search.


4.1 Representing a solution

A solution could be represented and processed as a bit string (binary data) without any semantic interpretation of the content. New solutions would then be generated by turning a number of randomly chosen bits in the solution. However, this is not a very efficient way to improve the solution and it is possible that certain bit combinations do not represent a valid solution. It is therefore much more efficient to use a problem specific representation and operate directly on the data structures in the problem domain.

In the clustering problem there are two main data structures: the partition P of the data objects, and the cluster representatives C. In the context of minimizing (1) using Euclidean distance, the P and C depend on each other so that if one of them has been given, the optimal choice of the other one can be uniquely constructed. This is formalized in the following two optimality conditions [3]:

· Nearest neighbor condition: For a given set of cluster centroids, any data object can be optimally classified by assigning it to the cluster whose centroid is closest to the data object in respect to the distance function.

· Centroid condition: For a given partition, the optimal cluster representative minimizing the distortion is the centroid of the cluster members.

It is therefore sufficient to determine only P or C to define a solution although both of them must be generated in order to evaluate the solution. The preceding reasoning gives three alternative approaches for representing a solution:

· Partition: (P)

· Centroid: (C)

· Combined: (P, C)

The first approach operates with P and generates C (when needed) using the centroid condition. This is a natural representation in traditional clustering problems since the primary aim is to generate the partition. The approach is computationally fast requiring only O(N) time. The problem is that only local changes may be generated to the solution by modifying the partitions.

The second approach operates with C and generates the partition using the nearest neighbor condition. This is a natural way to represent the solution in vector quantization applications since the aim is to create a codebook (corresponding to the set of cluster representatives). This approach is effective because the entire clustering structure may be revised through modifications of the cluster representatives. A drawback is that the generation of the partition is computationally expensive requiring O(NM) time.

We take the third approach and maintain both P and  C. The key point is that both data structures are needed for evaluating the clustering, and it would be computationally inefficient to recalculate either data structure from scratch in every step of the algorithm. Instead, the data structures of the existing solutions are utilized. We aim at achieving the power of the second representation (having only C) but avoiding its slowness.

4.2 Neighborhood function

The neighborhood function generates new candidate solutions by making modifications to the current solution. The amount of modifications must be small enough not to destroy the original solution completely, but also large enough so that the search may pass local minima. Some level of randomness should be included in the neighborhood function but it is unlikely that random modifications alone improve the clustering. A good neighborhood function is balanced between random and deterministic modifications.

The modifications should make global changes to the clustering structure and at the same time perform local fine tuning (as in the k-means) towards a local optimum. Global changes can be made by changing the location of the clusters through modifying the cluster representatives. These changes are needed for obtaining significantly different solutions from the current one. The purpose of local changes is to fine-tune the current solution towards a local optimum so that it is competitive with the existing solution. In the following, we describe different ways to generate global and local changes.

4.2.1 Methods for global rearrangement

Random swap: A randomly chosen cluster is made obsolete and a new one is created. This is performed by replacing the chosen cluster representative cj by a randomly chosen data object xi:











(4)

The change is effective if the step is followed by partition refinement. The idea is due to [6] with the difference that a single swap is enough. Further changes in a single step may disturb the current clustering too much to be able to improve the solution. A single swap requires O(1) time on average, and at most O(M) time if duplicates are not allowed when selecting the new representative. We will use the random swap as the basic component in our neighborhood function.

Deterministic swap: A deterministic variant of the swapping method is proposed in [24]. The method removes the cluster whose absence decreases the quality of the clustering least. A new cluster is added in the vicinity of the cluster that has the largest distortion. The swap is performed as in the previous method by changing the cluster representatives. Partition refinement is thus needed after the swap. The method is computationally expensive requiring O(NM) time due to the calculation of secondary partition for each data object.

Split-and-merge: The split-and-merge approaches in [12, 25] are similar to the preceding swapping methods but they operate with the partitions. At each step, two nearby clusters are merged and reallocated elsewhere by splitting another cluster. The clusters to be merged are optimally chosen. The split can be performed heuristically as in [25], or using principal component analysis as in [12]. The methods include the partition update implicitly. No explicit refinement is therefore needed. A single split-and-merge phase can be performed in O(M2) time [12] on average.

4.2.2 Methods for local refinement

Optimal representatives: (due to the k-means) At any stage of the algorithm, the existing solution can be improved by recalculating the cluster representatives according to the centroid condition:
















(5)

This is a rather trivial operation and it takes only O(M) time.

Optimal partition: (due to the k-means) At any stage of the algorithm, the existing partition may be improved by regenerating the partition according to the nearest neighbor condition: 













(6)

The partition optimality is important for achieving competitive solutions but it is also computationally expensive taking O(NM) time.

Object rejection: The idea is to perform optimal partition considering only a single object at a time. We take any cluster j and find the optimal partition for the data objects in this cluster:













(7)

Effectively, the chosen cluster may “reject” the objects whose partition was not optimally chosen. The step requires O(N) time on average since there are M distance calculations, and N/M objects to be checked on average.

Object attraction: The idea is similar to the object rejection. We take any cluster j and check the distance of every data object xi to the centroid of their current cluster (pi), and the distance to the chosen cluster (j). If we find out that a data object is closer to the chosen centroid then its partition is changed:













(8)

Effectively, the chosen cluster may “attract” new objects from its neighboring clusters. The step requires O(N) time since there are only two distance calculations for each of the N objects.

Local repartition: Local repartition is a combination of the preceding object rejection (7) and object attraction (8) rules. It can be used as a partition refinement after the swapping methods. In the object rejection, the target cluster is chosen as the obsolete cluster that was removed in the swap. In the object attraction, the target cluster is chosen as the new cluster that was added in the swap. The motivation is that the original partition is a valid starting point for the new partition and unnecessary computations should not be wasted for full repartition. Furthermore, if the original partition was optimal (in respect to the previous C) the new partition is also optimal (in respect to the modified C). In this case, the local repartition performs optimal partition. The requirement of the optimality itself, however, is not necessary for the LS algorithm. The step requires O(N) time in total.

Partition swapping: The idea of the random swapping in Section 4.2.1 can also be applied to partition refinement. Any data object i may be moved to another randomly chosen cluster:

















(9)

This kind of blind swapping, however, is not effective unless the new cluster is a neighboring cluster. Even so, the partition swapping performs only local changes and it is therefore not a very interesting choice for the neighborhood function for local search.

4.3 Search strategy

The most obvious search strategy is the steepest descent method. It evaluates all the candidate solutions in the neighborhood and selects the one minimizing the objective function. With a large number of candidates the search is more selective as it seeks for the maximum improvement. An alternative approach is the first-improvement method, which accepts any candidate solution if it improves the objective function value. This is effectively the same as the steepest descent approach with the neighborhood size 1. The studies in [26] indicate that the first-improvement method would be a better choice in most real world problems. It is expected to find the optimum faster because there are less candidates to be evaluated, and it is also less likely to get stuck into a local optimum.

Suboptimal moves can also be allowed during the search by accepting solutions that do not improve the objective function value. The motivation of allowing suboptimal moves is to help the search to pass over local minima. Stochastic relaxation, for example, adds noise to the evaluation of the objective function. The amount of noise gradually decreases at each iteration step and eventually, when the noise has been completely eliminated, the search reduces back to normal local search. Tabu search uses a tabu list of previous moves and prevents the search from returning to solutions that have been visited recently.

In a typical clustering problem, however, the local optima are not a serious problem. The size and dimensions of the search space are usually very large. Local search with a large neighborhood and random sampling are therefore sufficient for preventing the search from getting stuck to a local minima. The key is to select a neighborhood function that includes randomness but is also capable for generating competitive candidates.

There is also an important group of deterministic neighborhood functions that generates only one candidate. Such methods are the k-means algorithm, the deterministic swap (Section 4.2.1), and the split-and-merge method (Section 4.2.1). Local search based on these neighborhood functions can gradually improve any solution until a local minimum is reached. In principle, these methods could be improved by repeating the search from several different starting points. However, the experiments in [5, 6, 12] have demonstrated that the repetition is not a successful approach for improving descent methods in general.

5. Randomized local search

Our design for the local search based clustering algorithm is described in Fig. 3. In the algorithm we combine the best ideas from the previous section so that the following three objectives would be satisfied. The main goal is to obtain a high quality clustering. Simple implementation and low computational complexity are the other criteria in the design.

Initialization: The initial solution is generated by taking M randomly chosen data objects as the cluster representatives. Optimal partition is generated using the nearest neighbor condition. This initialization is simple to implement and it distributes the clusters evenly all over the data space except to the unoccupied areas. However, practically any valid solution would be good enough because the algorithm is designed to be insensitive to the initialization.

Iterations: We apply the first-improvement strategy by generating only one candidate at each iteration. The candidate is accepted if it improves the current solution. This approach is simplest to implement and the use of larger neighborhood was not shown to give any improvement over the first-improvement approach. The algorithm is iterated for a fixed number of iterations.

Neighborhood function: A new candidate solution is generated using the following operations. The clustering structure of the current solution is first modified using the random swap technique. The partition of the new solution is then adjusted (in respect to the modified set of cluster representatives) by the local repartition operation. The cluster representatives are also updated according to the fine-tuned partition by calculating the optimal cluster representatives. Finally, the quality of the new solution is evaluated and compared to the previous solution. The three step procedure generates global changes to the clustering structure and at the same time it performs local fine-tuning for the partition and for the cluster representatives.

K-means iterations: The random swap modifies the clustering structure by changing one cluster per iteration. However, even a single swap is sometimes too big change in comparison to the amount of local fine-tuning. The local refinement can therefore be enhanced by applying the k-means algorithm on each iteration. This would direct the search more efficiently by resulting in better intermediate solutions but it would also slow down the algorithm. In practice, the k-means algorithm can be implemented much faster within the RLS algorithm because of two reasons: (i) using the grouping technique of [27] most of the distance calculations can be avoided when k-means is applied to a solution that is already reasonably close to a local optimum; (ii) only two k‑means iterations is usually enough [5, 6].

Demonstration: A single step of the algorithm is illustrated in Fig. 4 for a data set containing 15 distinctive but somewhat mixed clusters. In the original solution (Fig. 4a), there are two incorrect placements of clusters where there are clearly separate sets of data points partitioned into one clusters. At the same time, there are two smaller partitions at places where there should not be any. Next we demonstrate how the local search algorithm is capable of correcting one of the two misplacements of the clusters.

The algorithm proceeds by removing the top rightmost cluster (Fig. 4b) and by creating a new cluster centroid at a randomly chosen place, which happens to be not so far away. The objects in the obsolete cluster are repartitioned into their neighboring clusters, and the new cluster is created by attracting objects from the neighboring clusters (Fig. 4c). Note that the random swapping only partially solves the problem. Although it successfully removes a false cluster, it puts the new centroid into a place where another cluster is already located. Nevertheless, this is good enough because the k-means iterations are now capable of making the necessary fine-tuning by moving the other cluster centroid down to the place where the new cluster should be created (Fig. 4d). The new solution is better than the original one but further iterations of local search are still required to correct the other incorrect placement of a cluster.

Computational complexity: The bottleneck of the algorithm (without the k-means) is the local repartition phase. It requires O(N) time originating from the distance calculations. The expected number of distance calculations is N in the object rejection phase, and 2N in the object attraction phase. In addition to that, the evaluation of the objective function value requires N distance calculations summing up to 4N distance calculations in total. If the k-means iterations are included the number of distance calculations is O(NM).

	RLS algorithm 1:

C ( SelectRandomDataObjects(M).

P ( OptimalPartition(C).

REPEAT T times

Cnew ( RandomSwap(C).

Pnew ( LocalRepartition(P,Cnew).

Cnew ( OptimalRepresentatives(Pnew).

IF f(Pnew, Cnew) < f(P, C) THEN

(P, C) ( (Pnew, Cnew)


	RLS algorithm 2:

C ( SelectRandomDataObjects(M).

P ( OptimalPartition(C).

REPEAT T times

Cnew ( RandomSwap(C).

Pnew ( LocalRepartition(P,Cnew).

K-means(Pnew,Cnew).

IF f(Pnew, Cnew) < f(P, C) THEN

(P, C) ( (Pnew, Cnew)




Figure 3. Two variants of the local search algorithm. The difference between the algorithms is that the RLS-2 algorithm performs two k-means iterations instead 

of the OptimalRepresentatives-operation. The number of iterations is fixed 
to T=5000 in the rest of the paper.

	(a) Original solution
	(b) Random swap

	


	



	(c) Repartition
	(d) K-means iterations

	


	




Figure 4. Illustration of the process for generating a new candidate solution by RLS-2. Clusters are illustrated by drawing convex hulls around them. The larger dots represent the cluster centroids.

6. Example data sets

The following data sets are considered: Bridge, Bridge-2, Miss America, House, Lates mariae and SS2. Due to our vector quantization and image compression background, the first four data sets originate from this context. We consider these data sets merely as test cases of the clustering problem.

In vector quantization, the aim is to map the input data objects (vectors) into a representative subset of the vectors, called code vectors. This subset is referred as a codebook and it can be constructed using any clustering algorithm. In data compression applications, reduction in storage space is achieved by storing the index of the nearest code vector instead of each original data vector. More details on the vector quantization and image compression applications can be found in [3, 28, 29].

Bridge consists of 44 spatial pixel blocks sampled from the image (8 bits per pixel). Each pixel corresponds to a single attribute having a value in the range [0, 255]. The data set is very sparse and no clear cluster boundaries can be found. Bridge-2 has the blocks of Bridge after a BTC-like quantization into two values according to the average pixel value of the block [30]. The attributes of this data set are binary values (0/1) which makes it an important special case for the clustering. According to our experiments, most of the traditional methods do not apply very well for this kind of binary data.

The third data set (Miss America) has been obtained by subtracting two subsequent image frames of the original video image sequence, and then constructing 44 spatial pixel blocks from the residuals. Only the first two frames have been used. The application of this kind of data is found in video image compression [31]. The data set is similar to the first set except that the data objects are presumably more clustered due to the motion compensation (subtraction of subsequent frames).

The fourth data set (House) consists of the RGB color vectors from the corresponding color image. This data could be applied for palette generation in color image quantization [32, 33]. The data objects have only three attributes (red, green and blue color values) but there are a high number of samples (65536). The data space consists of a sparse collection of data objects spread into a wide area, but there are also some clearly isolated and more compact clusters.

The fifth data set (Lates mariae) records 215 data samples from pelagic fishes on Lake Tanganyika. The data originates from a research of biology, where the occurrence of 52 different DNA fragments were tested from each fish sample (using RAPD analysis) and a binary decision was obtained whether the fragment was present or absent. This data has applications in studies of genetic variations among the species [34]. From the clustering point of view the set is an example of data with binary attributes. Due to only a moderate number of samples (215), the data set is an easy case for the clustering, compared to the first four sets.

The sixth data set is the standard clustering test problem SS2 of [35], pp. 103-104. The data set contains 89 postal zones in Bavaria (Germany) and their attributes are the number of self-employed people, civil servants, clerks and manual workers in these areas. The attributes are normalized to the scale [0, 1] according to their minimum and maximum values. The dimensions of this set are rather small in comparison to the other sets. However, it serves as a school book example of a typical small scale clustering problem.

The data sets and their properties are summarized in Fig. 5. In the experiments made here, we will fix the number of clusters to 256 for the image data sets, 8 for the DNA data set, and 7 for the SS2 data set. The data samples of the binary set Lates Mariae are treated as real numbers in the range [0, 1].
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Figure 5. Sources for the first five data sets.

7. Test results

We study the performance of the main RLS-variants (RLS-1 and RLS-2) by generating clusterings for the six data sets introduced in Section 6. We are primarily interested in the objective function value and the time spent in the clustering process. Although the quality is the primary aim of the clustering the run time is also important. We use the following methods as the point of comparison: 

( Random clustering

( K-means [4]

( Ward’s method [8]

( Tabu search (TS) [6]

( Genetic algorithm (GA) [5]

Random clustering is generated by selecting M random data objects as cluster representatives and by mapping all the data objects to their nearest representative, according to the distance function d. The random clustering is used as the starting point in the k‑means, TS and GA implementations. The parameter setup for the TS and GA methods are the best ones obtained in [5] and [6]. The Ward’s method (or PNN) is a variant of the agglomerative clustering. We use the implementation presented in [15].

The time complexities of the RLS-1, RLS-2, k-means and the Ward’s methods are O(T1N), O(T1NM), O(T2NM) and O((N2), where T1 and T2 denote to the number of iterations in the RLS and in the k-means algorithms. In a single iteration the RLS-1 algorithm is significantly faster than the k-means but the total number of iterations is much higher. The actual run times depend on the data set and implementation details. The Ward’s method is asymptotically slower than the other methods but it is fast enough for smaller data sets to be competitive.

The clustering results are summarized in Tables 1, 2 and 3. The k-means is clearly the fastest (excluding the random clustering) but the quality is worst. The TS and GA methods are in the other extreme: they produce the best clustering results but the methods are significantly slower than the rest. The RLS algorithms offer good trade-offs. The RLS-1 gives slightly better results than the Ward’s method with a slightly faster algorithm. In the case of a very large data set (House) the difference in run time is remarkable. The results of the RLS-2 method are comparable to those of the TS with much smaller run times. The results of the GA are sometimes better but at the cost of much higher run time.

We stated in Section 4 that the RLS algorithm is designed to be insensitive to the initialization. This can be verified in two ways: (i) by repeating the algorithm starting from different random initializations, and (ii) starting from the result of another clustering algorithm. The results in Fig. 6 show that there is very little variation between the different runs. The RLS algorithm is also capable to improve the clustering result of all the other algorithms tested. The RLS-2 gives results of similar quality regardless of the method used in the initialization. The k-means method, on the other hand, is much more sensitive to the initialization.

Overall, the RLS algorithms converge rather slowly and a relatively large number of iterations is therefore needed, see Fig. 7. In the case of Bridge and House, the RLS-1 outperforms the k-means after about 1000 iterations, the RLS-2 after 5 to 10 iterations. The RLS-2 outperforms the Ward’s method after about 500 iterations. From Fig. 7 it is also obvious that there is room for further improvement if more time is spent. Additional results have shown that the RLS-2 outperforms the GA after about 10 hours of time for Bridge. The best result we have obtained is 161.33 after one million iterations (about 80 hours).

The use of more than one candidate seems not to be of any help. The current experiments confirm the previous results of [5, 6] indicating that the quality of the best clustering depends mainly on the total number of candidate solutions tested. However, if the run time is limited, the first-improvement approach was shown to be better than the use of a larger neighborhood with a limited number of iterations. Otherwise we did not observe any significant differences between the two approaches.

The last parameter of the RLS algorithm is the neighborhood function. We chose the random swap because it is the best compromise between quality, run time, and simplicity of implementation. In some cases the split-and-merge approach [12] would have been a better choice (similar results with a faster algorithm) but the method is much more complex to implement and it performs worse in the case of binary data sets. The deterministic swap [24] was not very promising being always slower and giving worse results than the random swap (with or without k-means iterations). The biggest deficiency of these two approaches is that they are deterministic descent methods seeking for the nearest local minimum. Unlike the random swap, they won’t give significant improvement anymore after finding a local minimum.

Table 1. Performance comparison of various algorithms. The results of the random clustering are the best results of 100 test runs. The results of the k-means are averages of 100 test runs, RLS results of 10 test runs, TS and GA results of 5 test runs. Ward’s method is a deterministic method and its result is always the same. The total number of tested candidates in the (k-means, RLS, TS, and GA) were (22, 5000, 10000, 2250).

	
	Bridge
	Miss America
	House
	Bridge-2
	Lates mariae
	SS2

	Random
	251.32
	8.34
	12.12
	1.51
	0.120
	1.76

	K-means
	179.68
	5.96
	7.81
	1.48
	0.071
	1.14

	Ward
	169.15
	5.52
	6.36
	1.44
	0.063
	0.34

	RLS-1
	169.67
	5.44
	6.20
	1.28
	0.063
	0.31

	RLS-2
	164.64
	5.28
	5.96
	1.26
	0.063
	0.31

	TS
	164.23
	5.22
	5.94
	1.27
	0.063
	0.31

	GA
	162.09
	5.18
	5.92
	1.28
	0.063
	0.31


Table 2. The standard deviations of the repeated test results of Table 1.

	
	Bridge
	Miss America
	House
	Bridge-2
	Lates mariae
	SS2

	Random
	4.765
	0.169
	13.194
	0.019
	0.996
	2.647

	K-means
	1.442
	0.056
	0.196
	0.015
	0.457
	0.899

	Ward
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	RLS-1
	0.452
	0.025
	0.022
	0.004
	0.000
	0.000

	RLS-2
	0.205
	0.022
	0.010
	0.001
	0.000
	0.000

	TS
	0.345
	0.012
	0.010
	0.001
	0.000
	0.000

	GA
	0.305
	0.005
	0.009
	0.002
	0.000
	0.000


Table 3. Run time (min:s) comparison of various algorithms. It is noted that the parameter setup in the cases of RLS, TS and GA were optimized for large data sets. For example, the optimal clustering for the smaller sets (Lates mariae, SS2) could be found with a significantly less number of iterations.

	
	Bridge
	Miss America
	House
	Bridge-2
	Lates mariae
	SS2

	Random
	0:01
	0:03
	0:06
	0:01
	0:00
	0:00

	K-means
	0:25
	0:58
	4:53
	0:07
	0:00
	0:00

	Ward
	9:48
	13:32
	177:54
	2:12
	0:01
	0:00

	RLS-1
	5:28
	8:25
	14:22
	3:31
	0:48
	0:03

	RLS-2
	35:40
	34:23
	53:10
	6:26
	1:33
	0:09

	TS
	296:28
	1149:19
	2153:42
	376:11
	4:45
	0:21

	GA
	135:02
	535:59
	904:47
	236:43
	2:05
	0:11


	

 
	



	Figure 6. The effect of the initialization on the performance of the RLS algorithms (for Bridge). The methods were repeated 10 times each. The darker part in the columns represents the difference between the best and the worst results. The numbers in the boxes are for the best results. The arrows indicate the amount of improvement from the initial clustering.


	


	

 

	Figure 7. Quality of the clustering as a function of the iterations.



8. Summary

The key question of cluster analysis is how to partition a set of data objects into a given number of clusters. We consider the clustering as combinatorial optimization problem. The main goal is to obtain a high quality clustering but simplicity of implementation and low computational complexity are also important criteria in the design of the algorithm. The k-means and the Ward’s method are the most widely used methods probably because of their easy implementation and reasonable results. The best clustering results, however, have been obtained by optimization techniques such as tabu search (TS) and genetic algorithms (GA).

We introduce a new clustering algorithm based on the traditional local search. The key questions in the design are the representation of a solution, the neighborhood function, and the search strategy. The neighborhood function is balanced between random and deterministic modifications. The modifications make global changes to the clustering structure and at the same time perform local fine tuning towards a local optimum. A large number of iterations is needed since the method converges slowly due to the randomized approach. The modifications, however, are rather simple and can be efficiently performed. A simple first-improvement approach is used as the search strategy.

Experiments show that the new randomized local search (RLS) approach outperforms the k-means and the Ward’s method. The method gives also competitive results to those of the GA and TS with a faster algorithm, and with a much simpler implementation. It thus offers a good trade-off between the quality of the clustering and the complexity of the algorithm. The RLS algorithm is relatively insensitive to the initialization and was capable to improve the clustering result of all the tested algorithms. There was very little variation between different runs.

With simple modifications, the method can be implemented for other distance metrics and evaluation criteria. For example, stochastic complexity has been applied with the method as the evaluation function for the classification of bacteria [36]. The RLS algorithm can be applied to the more general case where the number of clusters must also be solved as well. A straightforward approach repeats the clustering with various number of clusters using suitable evaluation criterion where the number of clusters is a parameter. For more efficient implementation, the random swap operation itself can be modified by making the cluster removal and creation the basic operations. In this way, the number of clusters would be variable during the search and the same search strategy could be applied with a single run of the algorithm.
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64.0

206.088

176.1736

64.0

10.023

7.1355

68.0

205.8118

175.9824

68.0

9.9874

7.0869

72.0

205.1645

175.9824

72.0

9.9276

7.0531

76.0

204.9956

175.9765

76.0

9.8695

7.0236

80.0

204.9153

175.8759

80.0

9.8069

7.0236

84.0

203.7439

175.745

84.0

9.7665

6.9983

88.0

203.5708

175.745

88.0

9.7204

6.9836

92.0

203.4162

175.6101

92.0

9.686

6.9593

96.0

203.2572

175.4325

96.0

9.6853

6.9454

100.0

202.8918

175.4325

100.0

9.6734

6.938

175.3017

104.0

9.6457

6.931

108.0

202.2336

175.3017

108.0

9.5845

6.931

112.0

200.4969

175.3017

112.0

9.4792

6.9231

116.0

200.3688

175.3017

116.0

9.4488

6.9173

120.0

200.2296

175.0939

120.0

9.4093

6.896

124.0

200.1389

174.9697

124.0

9.3737

6.8879

128.0

200.0744

174.8682

128.0

9.3591

6.8879

132.0

199.8581

174.7494

6.8841

136.0

199.8581

174.7494

136.0

9.3497

6.8773

140.0

199.6681

174.7494

6.8737

144.0

199.6424

174.7494

144.0

9.2876

6.8737

148.0

199.1171

174.6505

148.0

9.2397

6.8534

152.0

198.8838

174.6505

152.0

9.218

6.8384

156.0

198.8056

174.5492

156.0

9.2078

6.8198

160.0

198.5638

174.5492

160.0

9.1072

6.8155

164.0

198.3211

174.463

164.0

9.0967

6.8035

174.463

168.0

9.0783

6.8025

174.2472

172.0

9.0527

6.7903

176.0

196.4047

174.1264

176.0

9.0201

6.7426

180.0

196.1797

174.1264

180.0

9.0106

6.7271

174.1264

184.0

8.9584

6.7071

188.0

195.749

174.1264

188.0

8.9532

6.682

192.0

195.4899

174.0034

192.0

8.9298

6.6569

196.0

195.349

173.8054

196.0

8.9204

6.6402

200.0

195.0757

173.4615

200.0

8.9183

6.6402

204.0

195.0648

173.4615

204.0

8.9007

6.6173

208.0

194.937

173.4615

208.0

8.9007

6.6024

212.0

194.7295

173.4615

212.0

8.838

6.6007

216.0

194.7133

173.3885

216.0

8.838

6.5833

220.0

193.8553

173.3885

220.0

8.7235

6.5825

224.0

193.6798

173.3885

224.0

8.7235

6.5614

228.0

193.4388

173.3885

228.0

8.7056

6.5571

232.0

193.4388

173.3885

232.0

8.6872

6.557

236.0

193.2176

173.3573

236.0

8.5749

6.5525

240.0

192.6767

173.0261

240.0

8.5643

6.5503

244.0

192.3502

173.0261

244.0

8.5263

6.5468

248.0

192.0176

173.0261

248.0

8.5261

6.5253

252.0

191.9629

172.8595

252.0

8.5065

6.5206

256.0

191.7853

172.7727

256.0

8.4946

6.5206

260.0

191.7853

172.2809

260.0

8.4787

6.4843

264.0

191.7853

172.2809

6.4771

268.0

191.7853

172.2809

6.4467

272.0

191.3488

172.1153

272.0

8.447

6.4374

276.0

191.3151

172.0273

276.0

8.4446

6.4374

280.0

191.1087

171.9715

280.0

8.422

6.4293

284.0

191.0501

171.9715

284.0

8.3362

6.4225

288.0

190.9811

171.9715

288.0

8.3062

6.4225

292.0

190.9727

171.9156

292.0

8.2499

6.4225

296.0

190.7123

171.8924

296.0

8.2462

6.4225

300.0

190.4805

171.8924

300.0

8.2409

6.401

304.0

190.1926

171.7264

6.401

308.0

190.1696

171.6192

6.401

312.0

189.9808

171.4206

312.0

8.2173

6.3954

316.0

189.9055

171.3647

316.0

8.2041

6.3954

320.0

189.7206

171.2822

320.0

8.2033

6.3954

324.0

189.6266

171.2464

324.0

8.2013

6.3929

328.0

189.5081

171.2464

328.0

8.2011

6.3906

332.0

189.4148

171.2048

332.0

8.1991

6.3906

336.0

189.4148

171.2048

336.0

8.1893

6.3904

340.0

189.2233

171.0841

340.0

8.1893

6.3775

344.0

189.2233

171.045

344.0

8.1776

6.3775

348.0

189.0457

170.8836

348.0

8.1699

6.3737

352.0

189.0457

170.8836

352.0

8.1678

6.3703

356.0

189.0296

170.8836

356.0

8.1678

6.3693

360.0

188.9971

170.8836

360.0

8.1678

6.367

364.0

188.8476

170.6596

364.0

8.1417

6.3624

368.0

188.818

170.5433

368.0

8.133

6.3616

372.0

188.8009

170.3836

372.0

8.1277

6.3616

376.0

188.7127

170.3836

376.0

8.1248

6.3572

380.0

188.6781

170.3836

380.0

8.1054

6.3572

384.0

188.6196

170.297

384.0

8.0392

6.3512

388.0

188.423

170.1554

388.0

8.0392

6.3399

392.0

187.3622

170.1088

392.0

8.0392

6.3189

396.0

187.3176

170.1088

396.0

8.0366

6.3189

400.0

187.2913

170.1088

400.0

8.0366

6.3062

404.0

187.1384

170.001

404.0

8.0215

6.2954

408.0

186.9966

170.001

408.0

8.0167

6.289

412.0

186.8988

170.001

412.0

8.009

6.289

416.0

186.8988

170.001

416.0

8.009

6.2795

420.0

186.8863

170.001

420.0

7.9482

6.2772

170.001

424.0

7.9422

6.2772

428.0

186.7654

170.001

428.0

7.9201

6.2772

432.0

186.6338

170.001

432.0

7.9073

6.273

436.0

186.6338

170.001

436.0

7.8838

6.273

440.0

186.6117

170.001

440.0

7.8771

6.273

444.0

186.6054

169.9689

444.0

7.8657

6.2635

448.0

186.3937

169.9689

448.0

7.8657

6.2509

452.0

186.3604

169.9689

452.0

7.8647

6.2419

456.0

186.2872

169.8748

456.0

7.8647

6.2404

460.0

186.1196

169.8671

460.0

7.8405

6.2394

464.0

185.9327

169.5256

464.0

7.8405

6.2337

468.0

185.8491

169.3725

468.0

7.8363

6.2337

472.0

185.6105

169.3669

472.0

7.8363

6.2303

476.0

185.4539

169.3669

476.0

7.8204

6.2253

480.0

185.2897

169.3669

480.0

7.8079

6.2253

484.0

185.2897

169.2824

484.0

7.801

6.2216

488.0

185.2897

169.2824

488.0

7.7718

6.2163

492.0

185.261

169.2824

492.0

7.7535

6.2163

496.0

185.2316

169.2824

496.0

7.7535

6.2154

500.0

185.2049

169.2824

500.0

7.7535

6.2154

504.0

185.2049

168.8868

504.0

7.753

6.2123

508.0

185.2049

168.8495

508.0

7.753

6.2123

512.0

185.1615

168.8495

512.0

7.7274

6.2123

516.0

184.9755

168.8495

516.0

7.6957

6.2123

520.0

184.8778

168.7909

520.0

7.6939

6.2123

524.0

184.8774

168.7909

524.0

7.6777

6.2069

168.7909

528.0

7.6705

6.2011

532.0

184.6401

168.7909

532.0

7.6705

6.197

536.0

184.6401

168.675

536.0

7.6589

6.1953

540.0

184.6401

168.675

540.0

7.657

6.1911

544.0

184.6401

168.675

544.0

7.6443

6.1911

548.0

184.5569

168.675

548.0

7.6441

6.1911

552.0

184.4443

168.675

552.0

7.6441

6.1905

556.0

184.4443

168.675

556.0

7.6389

6.1905

560.0

184.3459

168.675

560.0

7.6329

6.1895

564.0

184.3459

168.6193

564.0

7.6216

6.1877

568.0

184.3396

168.6193

568.0

7.6209

6.1866

572.0

184.1636

168.6193

572.0

7.6209

6.1866

576.0

184.117

168.6193

576.0

7.6209

6.1866

580.0

184.117

168.6193

580.0

7.5956

6.1866

584.0

184.117

168.6193

584.0

7.5757

6.1866

588.0

184.0924

168.6193

588.0

7.5703

6.1802

592.0

184.0462

168.6193

592.0

7.5703

6.1798

596.0

184.0462

168.6193

596.0

7.5703

6.1705

600.0

184.0462

168.619

600.0

7.5703

6.1705

604.0

183.9769

168.5672

604.0

7.5648

6.1651

608.0

183.9769

168.5672

608.0

7.5648

6.1636

612.0

183.7533

168.4507

612.0

7.5648

6.1613

616.0

183.534

168.4507

616.0

7.5648

6.1613

620.0

183.534

168.4507

620.0

7.5556

6.1613

624.0

183.5182

168.4507

624.0

7.5473

6.1613

628.0

183.4526

168.4507

628.0

7.5413

6.16

632.0

183.4526

168.4507

632.0

7.5089

6.16

636.0

183.4526

168.4263

640.0

183.4526

168.4263

640.0

7.3929

6.16

644.0

183.3006

168.4263

644.0

7.3929

6.16

648.0

183.0859

168.4263

648.0

7.3929

6.16

652.0

182.8987

168.4241

652.0

7.3909

6.16

656.0

182.8987

168.4241

656.0

7.3814

6.16

660.0

182.6977

168.4094

660.0

7.3814

6.16

664.0

182.6977

168.4094

664.0

7.3727

6.16

668.0

182.6977

168.4094

668.0

7.3727

6.16

672.0

182.6605

168.4094

672.0

7.3727

6.16

676.0

182.6605

168.4094

676.0

7.3727

6.16

680.0

182.6389

168.4094

680.0

7.3727

6.16

684.0

182.4381

168.4094

684.0

7.3567

6.16

688.0

182.3092

168.4094

688.0

7.3567

6.16

692.0

182.1474

168.4094

692.0

7.3567

6.1564

696.0

182.0563

168.4094

696.0

7.3307

6.1564

700.0

181.9588

168.4094

700.0

7.3307

6.1562

704.0

181.8652

168.4094

704.0

7.3287

6.1467

708.0

181.8481

168.1509

708.0

7.323

6.1467

712.0

181.8481

168.1509

712.0

7.3156

6.1443

716.0

181.8091

168.0477

716.0

7.3111

6.1443

720.0

181.7759

168.0477

720.0

7.3069

6.1436

724.0

181.7553

167.9382

724.0

7.3061

6.1436

728.0

181.7553

167.9382

728.0

7.3061

6.1436

732.0

181.7553

167.9382

732.0

7.3061

6.1418

736.0

181.7248

167.9382

736.0

7.3019

6.1418

740.0

181.7248

167.9382

740.0

7.3009

6.1356

744.0

181.7248

167.8763

744.0

7.3009

6.1356

748.0

181.7248

167.8763

748.0

7.3009

6.1356

752.0

181.7248

167.8703

752.0

7.3009

6.1356

756.0

181.7248

167.8703

756.0

7.3009

6.1356

760.0

181.7248

167.8703

760.0

7.3004

6.1356

764.0

181.6926

167.8344

764.0

7.3004

6.1356

768.0

181.6926

167.8344

768.0

7.3004

6.1318

772.0

181.6431

167.8344

772.0

7.3004

6.1318

776.0

181.4064

167.6982

776.0

7.2669

6.1267

780.0

181.4064

167.6982

780.0

7.2669

6.1267

784.0

181.4064

167.6982

784.0

7.2612

6.1267

788.0

181.259

167.6106

788.0

7.2612

6.1267

792.0

181.2545

167.6106

792.0

7.2604

6.1267

796.0

181.2545

167.6106

796.0

7.2604

6.1243

800.0

181.2545

167.6106

6.1189

804.0

181.2134

167.6106

804.0

7.2383

6.1163

808.0

181.1666

167.6106

808.0

7.2383

6.1163

167.6106

812.0

7.2377

6.1156

816.0

181.0901

167.6106

816.0

7.2377

6.1131

820.0

181.0901

167.6106

820.0

7.2132

6.1126

824.0

181.0901

167.6106

824.0

7.2132

6.1058

828.0

181.0901

167.6106

828.0

7.2132

6.1058

832.0

181.0901

167.6106

832.0

7.2132

6.0978

836.0

181.0901

167.6106

836.0

7.2132

6.0978

840.0

181.0901

167.6106

840.0

7.2132

6.0958

844.0

181.0901

167.6106

844.0

7.2132

6.0958

848.0

181.0422

167.5967

848.0

7.2132

6.0945

852.0

181.0422

167.5967

852.0

7.2103

6.0926

856.0

181.0386

167.5047

856.0

7.2103

6.0905

860.0

181.0386

167.4434

860.0

7.2103

6.0836

864.0

180.9937

167.4434

864.0

7.2103

6.0836

868.0

180.9809

167.4434

868.0

7.2103

6.0836

872.0

180.9805

167.4254

6.0792

876.0

180.9321

167.4254

6.0792

880.0

180.8728

167.4254

6.0792

884.0

180.7905

167.4254

884.0

7.2078

6.0792

888.0

180.7905

167.4254

888.0

7.2078

6.0792

892.0

180.778

167.4254

892.0

7.2018

6.0792

896.0

180.697

167.4254

896.0

7.2018

6.0792

900.0

180.697

167.4254

900.0

7.2018

6.0792

904.0

180.697

167.4254

904.0

7.2018

6.0771

908.0

180.697

167.4254

908.0

7.2018

6.0771

912.0

180.697

167.4254

912.0

7.1889

6.0771

916.0

180.5712

167.4254

916.0

7.1867

6.0771

920.0

180.4511

167.4254

920.0

7.1867

6.0771

924.0

180.4383

167.3395

924.0

7.1795

6.0771

928.0

180.4383

167.3395

928.0

7.1778

6.0771

932.0

180.4311

167.3395

932.0

7.1778

6.0754

936.0

180.3908

167.3395

936.0

7.1778

6.0754

940.0

180.3908

167.3395

940.0

7.1778

6.074

944.0

180.3908

167.3395

944.0

7.1744

6.0701

948.0

180.3658

167.3395

948.0

7.1744

6.0701

952.0

180.3658

167.3138

952.0

7.1744

6.0687

956.0

180.2902

167.0649

956.0

7.173

6.0687

960.0

180.2021

167.0649

960.0

7.1691

6.0687

964.0

180.2021

167.0649

964.0

7.1647

6.0687

968.0

180.2021

166.9754

968.0

7.1616

6.0621

972.0

180.2021

166.9754

972.0

7.1599

6.0577

976.0

180.1819

166.9754

976.0

7.1599

6.0568

980.0

180.1658

166.9754

980.0

7.1588

6.0568

984.0

180.1111

166.9754

984.0

7.1545

6.0522

988.0

180.0433

166.9754

988.0

7.1317

6.0522

992.0

180.0132

166.9754

992.0

7.1317

6.0522

996.0

179.8577

166.8129

996.0

7.1253

6.0522

1000.0

179.8137

166.8129

1000.0

7.1253

6.0514

1004.0

179.6006

166.8129

1004.0

7.124

6.0514

1008.0

179.6006

166.7085

1008.0

7.124

6.0514

1012.0

179.5311

166.6816

1012.0

7.124

6.0514

1016.0

179.5311

166.6816

1016.0

7.124

6.0487

1020.0

179.5311

166.6816

1020.0

7.124

6.0487

1024.0

179.5311

166.6816

1024.0

7.1239

6.0487

1028.0

179.5049

166.6816

1028.0

7.1124

6.0487

1032.0

179.4551

166.6816

1032.0

7.1013

6.0487

1036.0

179.4551

166.6816

1036.0

7.1007

6.0487

1040.0

179.361

166.6816

1040.0

7.0928

6.0487

1044.0

179.361

166.6816

1044.0

7.0921

6.0487

1048.0

179.361

166.6816

1048.0

7.0921

6.0482

1052.0

179.361

166.6816

1052.0

7.0921

6.0482

1056.0

179.361

166.6816

1056.0

7.0921

6.0482

1060.0

179.3107

166.6816

1060.0

7.0921

6.0482

1064.0

179.1672

166.6816

1064.0

7.0888

6.0482

1068.0

179.1672

166.6816

1068.0

7.0888

6.0482

1072.0

179.1481

166.6816

1072.0

7.0888

6.0482

1076.0

179.1481

166.6816

1076.0

7.0888

6.0482

1080.0

179.0953

166.6816

1080.0

7.0888

6.0482

1084.0

179.0953

166.6816

1084.0

7.0888

6.0462

1088.0

179.0919

166.6816

1088.0

7.0888

6.0462

1092.0

179.0919

166.6324

1092.0

7.0865

6.0462

1096.0

179.0919

166.5514

1096.0

7.0855

6.0462

1100.0

179.0919

166.5514

1100.0

7.0855

6.0458

1104.0

179.0919

166.5514

1104.0

7.0855

6.0458

1108.0

179.048

166.5514

1108.0

7.0693

6.0439

1112.0

179.048

166.5514

1112.0

7.0614

6.0439

1116.0

179.048

166.5514

1116.0

7.0612

6.0415

1120.0

179.048

166.5077

1120.0

7.0612

6.0415

1124.0

179.048

166.5077

1124.0

7.0612

6.0415

1128.0

179.048

166.5077

1128.0

7.0605

6.0415

1132.0

179.0363

166.5077

1132.0

7.0605

6.0415

1136.0

179.0363

166.5077

1136.0

7.0605

6.0415

1140.0

179.0363

166.5077

1140.0

7.0605

6.0415

1144.0

178.9058

166.5077

1144.0

7.0605

6.0368

1148.0

178.9058

166.5077

6.0355

1152.0

178.8898

166.4612

1152.0

7.0523

6.0355

1156.0

178.8663

166.4612

1156.0

7.0523

6.0285

1160.0

178.8663

166.445

1160.0

7.0523

6.0285

1164.0

178.8663

166.445

1164.0

7.0523

6.0285

1168.0

178.7521

166.445

1168.0

7.0523

6.0276

1172.0

178.7521

166.4443

1172.0

7.0491

6.0276

1176.0

178.7521

166.4443

1176.0

7.0364

6.0276

1180.0

178.7521

166.4324

1180.0

7.0364

6.0217

1184.0

178.7331

166.4019

1184.0

7.0364

6.0217

1188.0

178.7331

166.4019

1188.0

7.0364

6.0217

1192.0

178.7331

166.4019

1192.0

7.0364

6.0217

1196.0

178.7331

166.4019

1196.0

7.0364

6.0203

1200.0

178.6998

166.4019

1200.0

7.0364

6.0203

1204.0

178.6998

166.4019

1204.0

7.0328

6.0203

1208.0

178.6998

166.4019

1208.0

7.0328

6.0203

1212.0

178.6867

166.4019

1212.0

7.0317

6.0203

1216.0

178.6867

166.4019

1216.0

7.0291

6.0181

1220.0

178.6554

166.361

1220.0

7.0291

6.0181

1224.0

178.6554

166.361

1224.0

7.0291

6.0181

1228.0

178.5876

166.361

1228.0

7.0291

6.0167

1232.0

178.4073

166.3542

1232.0

7.0151

6.0167

1236.0

178.4073

166.3542

1236.0

7.014

6.0167

1240.0

178.4073

166.3542

1240.0

7.014

6.0167

1244.0

178.4073

166.3542

1244.0

7.014

6.0134

1248.0

178.4073

166.3542

1248.0

7.014

6.0134

1252.0

178.4073

166.3542

1252.0

7.014

6.0134

1256.0

178.4073

166.3542

1256.0

7.0089

6.0132

1260.0

178.3585

166.2985

1260.0

7.0089

6.0132

1264.0

178.2619

166.2985

1264.0

7.0089

6.0132

1268.0

178.2619

166.2985

1268.0

7.0089

6.0132

1272.0

178.2619

166.2985

1272.0

7.0066

6.0132

1276.0

178.2619

166.2985

1276.0

7.0066

6.0132

1280.0

178.1991

166.2985

1280.0

7.0065

6.0132

1284.0

178.1902

166.258

1284.0

7.0051

6.0132

1288.0

178.1848

166.2479

1288.0

7.0051

6.0132

1292.0

178.1848

166.2479

1292.0

7.004

6.0132

1296.0

178.1848

166.2479

1296.0

7.004

6.0132

1300.0

178.0742

166.2479

1300.0

7.0036

6.0132

1304.0

177.9499

166.2479

1304.0

7.0036

6.0132

1308.0

177.9499

166.2164

1308.0

6.9734

6.0132

1312.0

177.8104

166.2164

1312.0

6.9734

6.0132

1316.0

177.8104

166.1434

1316.0

6.9729

6.0081

1320.0

177.8104

166.1434

1320.0

6.9729

6.0073

1324.0

177.8104

166.1434

1324.0

6.9729

6.0073

1328.0

177.8104

166.1434

1328.0

6.9715

6.0073

1332.0

177.7762

166.1434

1332.0

6.9715

6.0034

1336.0

177.7762

166.1434

1336.0

6.9562

6.0034

1340.0

177.7762

166.1434

1340.0

6.9562

6.0022

1344.0

177.7096

166.1434

1344.0

6.9456

6.0022

1348.0

177.6754

166.1434

1348.0

6.9456

6.0022

1352.0

177.6533

166.1434

1352.0

6.9334

6.0022

1356.0

177.6339

166.1434

1356.0

6.9334

6.0022

1360.0

177.6339

166.1434

1360.0

6.9334

6.0022

1364.0

177.6076

166.1434

1364.0

6.9334

6.0016

1368.0

177.6076

166.1292

1368.0

6.9334

6.0016

1372.0

177.6076

166.1292

1372.0

6.9334

6.0016

1376.0

177.6076

166.1135

1376.0

6.9319

6.0016

1380.0

177.6076

166.092

1380.0

6.9313

6.0013

1384.0

177.5703

166.092

1384.0

6.9313

6.0013

1388.0

177.5351

166.092

1388.0

6.9288

6.0013

1392.0

177.5351

166.092

1392.0

6.9288

6.0013

1396.0

177.5351

166.092

1396.0

6.9288

6.0013

1400.0

177.3244

166.092

1400.0

6.9288

6.0013

1404.0

177.3244

166.092

1404.0

6.9288

6.0

1408.0

177.3244

166.092

1408.0

6.9224

6.0

1412.0

177.3244

166.092

1412.0

6.9153

6.0

1416.0

177.3244

166.092

1416.0

6.9153

6.0

1420.0

177.2651

166.092

5.9988

1424.0

177.2651

166.092

1424.0

6.9079

5.9988

1428.0

177.2651

166.0302

1428.0

6.9079

5.9988

1432.0

177.2651

165.9921

1432.0

6.9079

5.9988

1436.0

177.2651

165.9921

1436.0

6.9079

5.9988

1440.0

177.209

165.9921

1440.0

6.9079

5.9988

1444.0

177.1954

165.9921

5.9988

1448.0

177.1954

165.9908

5.9972

1452.0

177.1368

165.9908

5.9972

1456.0

176.9959

165.9908

1456.0

6.9038

5.9972

1460.0

176.9959

165.9908

1460.0

6.9038

5.9972

1464.0

176.9959

165.9907

1464.0

6.8963

5.9972

1468.0

176.9959

165.9907

1468.0

6.8963

5.9972

1472.0

176.9959

165.9907

1472.0

6.8963

5.9972

1476.0

176.9959

165.9907

1476.0

6.8963

5.9972

1480.0

176.9959

165.9907

1480.0

6.8963

5.9972

1484.0

176.9805

165.9682

1484.0

6.8963

5.9972

1488.0

176.9805

165.9682

5.9972

1492.0

176.9805

165.9474

1492.0

6.8903

5.9972

1496.0

176.9805

165.9474

1496.0

6.8903

5.9972

1500.0

176.9805

165.9474

1500.0

6.8903

5.9972

1504.0

176.9805

165.9474

1504.0

6.8903

5.9972

1508.0

176.9805

165.9474

1508.0

6.8903

5.9935

1512.0

176.9805

165.9474

1512.0

6.8903

5.9935

1516.0

176.9805

165.9474

1516.0

6.8896

5.9935

165.9474

1520.0

6.8896

5.9935

1524.0

176.7356

165.9474

1524.0

6.8896

5.9935

1528.0

176.7356

165.9474

1528.0

6.8822

5.9935

1532.0

176.7356

165.9474

1532.0

6.8822

5.9935

1536.0

176.7356

165.9398

1536.0

6.8822

5.9935

1540.0

176.6213

165.9398

1540.0

6.8822

5.9935

1544.0

176.6213

165.9398

1544.0

6.8822

5.9935

1548.0

176.6213

165.9398

1548.0

6.8672

5.9935

1552.0

176.6213

165.9398

1552.0

6.8672

5.9935

1556.0

176.5787

165.9398

1556.0

6.8672

5.9935

1560.0

176.5787

165.9398

1560.0

6.8672

5.9935

1564.0

176.548

165.9398

1564.0

6.8646

5.9935

1568.0

176.548

165.9398

1568.0

6.8646

5.9935

1572.0

176.4314

165.9398

1572.0

6.8646

5.9935

1576.0

176.4314

165.9398

1576.0

6.8646

5.9935

1580.0

176.4314

165.9398

1580.0

6.8646

5.9935

1584.0

176.4314

165.8413

1584.0

6.8646

5.9935

1588.0

176.4037

165.8413

1588.0

6.8646

5.9935

165.8413

1592.0

6.8646

5.9935

165.8413

1596.0

6.8646

5.9935

165.8413

1600.0

6.8646

5.9935

165.8172

1604.0

6.8646

5.9935

165.8172

1608.0

6.8646

5.9935

165.8172

1612.0

6.8437

5.9935

1616.0

176.2282

165.8172

1616.0

6.8437

5.9935

1620.0

176.2282

165.8172

1620.0

6.8437

5.9935

1624.0

176.2282

165.8172

1624.0

6.8437

5.9935

1628.0

176.2282

165.8172

1628.0

6.8437

5.9878

1632.0

176.2282

165.8172

1632.0

6.8437

5.9878

1636.0

176.2282

165.8172

1636.0

6.8437

5.981

1640.0

176.2282

165.8172

1640.0

6.8437

5.981

1644.0

176.2257

165.8172

1644.0

6.8437

5.981

1648.0

175.9881

165.8172

1648.0

6.8436

5.981

1652.0

175.9881

165.8172

1652.0

6.8394

5.981

1656.0

175.9881

165.8172

1656.0

6.8394

5.981

1660.0

175.9772

165.8172

1660.0

6.8394

5.981

1664.0

175.8998

165.8172

1664.0

6.8394

5.981

1668.0

175.8998

165.8172

1668.0

6.8394

5.981

1672.0

175.8998

165.8172

1672.0

6.8394

5.981

1676.0

175.8942

165.8172

1676.0

6.8394

5.981

1680.0

175.8942

165.8172

1680.0

6.8351

5.981

1684.0

175.8783

165.8172

1684.0

6.8282

5.981

1688.0

175.8783

165.8172

1688.0

6.8282

5.981

1692.0

175.8783

165.8172

1692.0

6.8265

5.9809

1696.0

175.8783

165.8172

1696.0

6.8265

5.9809

1700.0

175.8783

165.8172

1700.0

6.8265

5.9809

1704.0

175.8783

165.8172

1704.0

6.8265

5.9809

1708.0

175.7589

165.8172

1708.0

6.8237

5.9809

1712.0

175.7589

165.8172

1712.0

6.8237

5.9809

1716.0

175.6408

165.8172

1716.0

6.8237

5.9809

1720.0

175.5233

165.8172

1720.0

6.8237

5.9809

165.8172

1724.0

6.8237

5.9809

165.8172

1728.0

6.8237

5.9809

165.8172

1732.0

6.8237

5.9809

1736.0

175.4174

165.8172

1736.0

6.8237

5.9809

1740.0

175.3918

165.8172

1740.0

6.8237

5.9809

1744.0

175.3918

165.8172

1744.0

6.8237

5.9809

1748.0

175.3918

165.8172

1748.0

6.8237

5.9809

1752.0

175.3227

165.8172

1752.0

6.8237

5.9809

1756.0

175.3227

165.8172

1756.0

6.8231

5.9809

1760.0

175.3173

165.8172

1760.0

6.8231

5.9809

1764.0

175.3173

165.8172

1764.0

6.8231

5.9803

1768.0

175.3173

165.8172

1768.0

6.8231

5.9803

1772.0

175.274

165.8172

1772.0

6.8231

5.9803

1776.0

175.274

165.8172

1776.0

6.8231

5.9803

1780.0

175.274

165.8172

1780.0

6.8198

5.9803

1784.0

175.274

165.8172

1784.0

6.8198

5.9803

1788.0

175.274

165.8172

1788.0

6.8198

5.9803

1792.0

175.274

165.8172

1792.0

6.8198

5.9803

1796.0

175.1822

165.8172

1796.0

6.8198

5.9803

1800.0

175.1822

165.8172

1800.0

6.8198

5.979

1804.0

175.1822

165.8172

1804.0

6.8183

5.979

1808.0

175.1245

165.8172

1808.0

6.8121

5.979

1812.0

175.1245

165.8172

1812.0

6.8117

5.979

1816.0

175.1245

165.8172

1816.0

6.8117

5.9783

1820.0

175.1245

165.8172

1820.0

6.7964

5.9783

1824.0

175.1245

165.8172

1824.0

6.7963

5.9762

1828.0

175.1245

165.7888

1828.0

6.7963

5.9762

1832.0

175.1245

165.7888

1832.0

6.7963

5.9762

1836.0

175.1245

165.7888

1836.0

6.7963

5.9762

1840.0

175.1245

165.7888

1840.0

6.7963

5.9762

1844.0

175.0654

165.7888

1844.0

6.7963

5.9762

1848.0

175.0654

165.7888

1848.0

6.7963

5.9762

1852.0

175.0177

165.7888

1852.0

6.7927

5.9762

1856.0

175.0177

165.7888

1856.0

6.7706

5.9762

1860.0

175.0144

165.7888

1860.0

6.7706

5.9762

1864.0

175.0144

165.7888

1864.0

6.7706

5.9762

1868.0

175.0144

165.7888

1868.0

6.7684

5.9762

1872.0

175.0144

165.7888

1872.0

6.7684

5.9761

1876.0

175.0144

165.7888

1876.0

6.7684

5.9758

1880.0

174.9528

165.7888

1880.0

6.7684

5.9758

1884.0

174.9528

165.7888

1884.0

6.7684

5.9758

1888.0

174.9528

165.7888

1888.0

6.7684

5.9758

1892.0

174.9528

165.7888

1892.0

6.7673

5.9758

1896.0

174.9528

165.7888

1896.0

6.7673

5.9758

1900.0

174.9528

165.7888

1900.0

6.7673

5.9758

1904.0

174.9254

165.7888

1904.0

6.7673

5.9758

1908.0

174.9254

165.7888

1908.0

6.7673

5.9758

1912.0

174.9254

165.7888

1912.0

6.7673

5.9758

1916.0

174.9254

165.7888

1916.0

6.7673

5.9758

1920.0

174.9254

165.7888

1920.0

6.7673

5.9758

1924.0

174.8403

165.7888

1924.0

6.7673

5.9758

1928.0

174.8403

165.7888

1928.0

6.7673

5.9758

1932.0

174.8403

165.7888

1932.0

6.7673

5.9758

1936.0

174.8403

165.7888

1936.0

6.7673

5.9758

1940.0

174.8403

165.7888

1940.0

6.7673

5.9758

1944.0

174.8403

165.7888

1944.0

6.7454

5.9758

1948.0

174.8293

165.723

1948.0

6.7454

5.9758

165.723

1952.0

6.7454

5.9758

165.723

1956.0

6.7437

5.9758

165.723

1960.0

6.7437

5.9758

165.723

1964.0

6.7437

5.9758

165.723

1968.0

6.7437

5.9758

165.723

1972.0

6.7437

5.9758

165.723

1976.0

6.7421

5.9758

1980.0

174.8154

165.723

1980.0

6.7421

5.9758

1984.0

174.8154

165.723

1984.0

6.7421

5.9758

1988.0

174.8154

165.723

1988.0

6.7421

5.9758

1992.0

174.8135

165.723

1992.0

6.7421

5.9758

1996.0

174.7941

165.723

1996.0

6.7421

5.9758

2000.0

174.7863

165.723

2000.0

6.7421

5.9758

2004.0

174.7863

165.723

2004.0

6.7421

5.9758

2008.0

174.7227

165.723

2008.0

6.7421

5.9758

2012.0

174.6671

165.723

2012.0

6.7421

5.9758

2016.0

174.6671

165.703

2016.0

6.7421

5.9758

2020.0

174.6259

165.703

2020.0

6.7421

5.9758

2024.0

174.5855

165.703

2024.0

6.7299

5.9758

2028.0

174.5855

165.703

2028.0

6.7299

5.9758

2032.0

174.5855

165.703

2032.0

6.7299

5.9758

2036.0

174.5855

165.703

2036.0

6.7299

5.9758

2040.0

174.5855

165.703

2040.0

6.7246

5.9758

2044.0

174.5782

165.703

2044.0

6.7246

5.9758

2048.0

174.5756

165.703

2048.0

6.7246

5.9758

2052.0

174.5756

165.703

2052.0

6.7246

5.9758

2056.0

174.5756

165.703

2056.0

6.7246

5.9758

2060.0

174.5756

165.703

2060.0

6.7246

5.9756

2064.0

174.5756

165.703

2064.0

6.7246

5.9756

2068.0

174.5756

165.703

2068.0

6.7246

5.9756

2072.0

174.5756

165.703

2072.0

6.7246

5.9756

2076.0

174.5756

165.6997

2076.0

6.7246

5.9756

2080.0

174.5756

165.6997

2080.0

6.7246

5.9756

2084.0

174.5756

165.6997

2084.0

6.7246

5.9756

2088.0

174.5756

165.6997

2088.0

6.7246

5.9755

2092.0

174.5034

165.6997

2092.0

6.7246

5.9755

2096.0

174.4523

165.6997

2096.0

6.7206

5.9755

2100.0

174.4523

165.6997

2100.0

6.7147

5.9755

2104.0

174.4523

165.6997

2104.0

6.7138

5.9755

2108.0

174.4523

165.6997

2108.0

6.7138

5.9755

2112.0

174.4523

165.6997

2112.0

6.7086

5.9755

2116.0

174.4523

165.6997

2116.0

6.7086

5.9755

2120.0

174.4523

165.6997

2120.0

6.7086

5.9755

2124.0

174.4407

165.6997

2124.0

6.7077

5.9755

2128.0

174.4407

165.6997

2128.0

6.7077

5.9755

2132.0

174.4407

165.6997

2132.0

6.7077

5.9755

2136.0

174.4407

165.6997

2136.0

6.7052

5.9755

2140.0

174.4407

165.6997

2140.0

6.7052

5.9755

2144.0

174.4407

165.6997

2144.0

6.7052

5.9749

2148.0

174.4407

165.6997

2148.0

6.6965

5.9749

2152.0

174.4407

165.6997

2152.0

6.6965

5.9749

2156.0

174.4407

165.6997

2156.0

6.6965

5.9749

2160.0

174.4407

165.6997

2160.0

6.6965

5.9749

2164.0

174.4407

165.6997

2164.0

6.6965

5.9749

2168.0

174.4407

165.6997

2168.0

6.6965

5.9749

2172.0

174.4407

165.6997

2172.0

6.6965

5.9735

2176.0

174.4407

165.6997

2176.0

6.6965

5.9735

2180.0

174.4407

165.6744

2180.0

6.6931

5.9735

2184.0

174.4407

165.6642

2184.0

6.6931

5.9735

2188.0

174.4407

165.6571

2188.0

6.6931

5.9735

2192.0

174.4407

165.6571

2192.0

6.6931

5.9735

2196.0

174.4003

165.6571

2196.0

6.6931

5.9735

2200.0

174.4003

165.6571

2200.0

6.6912

5.9735

2204.0

174.4003

165.6008

2204.0

6.6912

5.9735

2208.0

174.4003

165.6008

2208.0

6.6893

5.9735

2212.0

174.4003

165.6008

2212.0

6.6881

5.9735

2216.0

174.4003

165.5689

2216.0

6.6881

5.9735

2220.0

174.4003

165.5689

2220.0

6.6881

5.9735

2224.0

174.4003

165.5689

2224.0

6.6881

5.9735

2228.0

174.4003

165.5689

2228.0

6.6881

5.9735

2232.0

174.4003

165.5689

2232.0

6.6852

5.9735

2236.0

174.4003

165.5689

2236.0

6.6852

5.9735

2240.0

174.3756

165.5614

2240.0

6.6852

5.9735

2244.0

174.3756

165.5614

2244.0

6.6852

5.9735

2248.0

174.3314

165.5614

2248.0

6.6848

5.9735

165.5614

2252.0

6.6848

5.9735

165.5614

2256.0

6.6848

5.9735

2260.0

174.2389

165.5614

2260.0

6.6798

5.9735

2264.0

174.2389

165.5614

2264.0

6.6798

5.9735

2268.0

174.2389

165.5614

2268.0

6.6798

5.9735

2272.0

174.2389

165.5614

2272.0

6.6798

5.9735

2276.0

174.2389

165.5614

2276.0

6.6797

5.9735

2280.0

174.2389

165.5614

2280.0

6.6774

5.9735

2284.0

174.2277

165.5614

2284.0

6.6774

5.9735

2288.0

174.2277

165.5614

2288.0

6.6774

5.9735

2292.0

174.2277

165.5614

2292.0

6.6774

5.9735

2296.0

174.2277

165.5614

2296.0

6.6774

5.9735

2300.0

174.2277

165.5614

2300.0

6.6774

5.9735

2304.0

174.2198

165.5614

2304.0

6.6774

5.9735

2308.0

174.2198

165.5614

2308.0

6.6774

5.9735

2312.0

174.2014

165.5614

2312.0

6.6774

5.9735

2316.0

174.1484

165.5614

2316.0

6.6774

5.9735

2320.0

174.1271

165.5614

2320.0

6.676

5.9735

2324.0

174.1271

165.5614

2324.0

6.676

5.9735

2328.0

174.1271

165.5614

2328.0

6.676

5.9735

2332.0

174.1271

165.5593

2332.0

6.676

5.9735

2336.0

174.1271

165.5593

2336.0

6.6756

5.9735

2340.0

174.1271

165.5289

2340.0

6.6756

5.9735

2344.0

174.1271

165.5289

2344.0

6.6756

5.9735

2348.0

174.1271

165.5289

2348.0

6.6718

5.9735

2352.0

174.1271

165.5289

2352.0

6.6718

5.9735

2356.0

174.0386

165.5289

2356.0

6.6718

5.9735

2360.0

174.0272

165.5289

2360.0

6.6718

5.9735

2364.0

173.9601

165.5289

2364.0

6.6718

5.9735

2368.0

173.9601

165.5289

2368.0

6.6718

5.9735

2372.0

173.9601

165.5289

2372.0

6.6718

5.9735

2376.0

173.9601

165.4992

2376.0

6.6718

5.9735

2380.0

173.9601

165.4992

2380.0

6.6685

5.9735

2384.0

173.9601

165.4992

2384.0

6.6665

5.9735

2388.0

173.9601

165.4992

2388.0

6.6647

5.9735

2392.0

173.9601

165.4992

2392.0

6.6647

5.9735

2396.0

173.9601

165.4992

2396.0

6.6647

5.9735

2400.0

173.9601

165.4613

2400.0

6.6647

5.9735

2404.0

173.9601

165.4613

2404.0

6.6647

5.9735

2408.0

173.9601

165.4613

2408.0

6.6647

5.9735

2412.0

173.9601

165.4613

2412.0

6.6647

5.9735

2416.0

173.9601

165.4494

2416.0

6.6647

5.9735

2420.0

173.9601

165.4494

2420.0

6.6647

5.9735

2424.0

173.9601

165.4494

2424.0

6.6647

5.9735

2428.0

173.9601

165.4494

2428.0

6.6647

5.9735

2432.0

173.9601

165.4494

2432.0

6.6647

5.9735

2436.0

173.9601

165.4494

2436.0

6.6647

5.9735

2440.0

173.9601

165.4494

2440.0

6.6647

5.9735

2444.0

173.9601

165.4494

2444.0

6.6647

5.9735

2448.0

173.9601

165.4494

2448.0

6.6646

5.9735

2452.0

173.9601

165.4494

2452.0

6.6646

5.9735

2456.0

173.9148

165.4494

2456.0

6.6646

5.9735

2460.0

173.8211

165.3444

2460.0

6.6646

5.9735

2464.0

173.8211

165.3444

2464.0

6.6646

5.9735

2468.0

173.8211

165.2816

2468.0

6.6646

5.9735

2472.0

173.8069

165.2816

2472.0

6.6646

5.9735

2476.0

173.8069

165.2816

2476.0

6.6646

5.9735

2480.0

173.8069

165.2816

2480.0

6.6646

5.9735

2484.0

173.7889

165.2816

2484.0

6.6646

5.9735

2488.0

173.7438

165.2816

2488.0

6.6646

5.9735

2492.0

173.7438

165.2816

2492.0

6.6646

5.9735

2496.0

173.7438

165.2816

2496.0

6.6646

5.9735

2500.0

173.7438

165.2816

2500.0

6.6621

5.9735

2504.0

173.7438

165.2816

2504.0

6.6621

5.9735

2508.0

173.7438

165.2816

2508.0

6.6621

5.9735

2512.0

173.7438

165.2621

2512.0

6.6621

5.9735

2516.0

173.7438

165.2621

2516.0

6.6621

5.9735

2520.0

173.7438

165.2621

2520.0

6.6621

5.9735

2524.0

173.7438

165.1988

2524.0

6.6621

5.9735

2528.0

173.7438

165.1988

2528.0

6.6621

5.9735

2532.0

173.7438

165.1988

2532.0

6.6621

5.9735

2536.0

173.7438

165.1988

2536.0

6.6621

5.9735

2540.0

173.6232

165.1988

2540.0

6.6621

5.9735

2544.0

173.6232

165.1988

2544.0

6.6621

5.9735

2548.0

173.6232

165.1988

2548.0

6.6621

5.9735

2552.0

173.6232

165.1988

2552.0

6.6621

5.9735

2556.0

173.6232

165.1988

2556.0

6.6621

5.9735

2560.0

173.6232

165.1988

2560.0

6.6621

5.9735

2564.0

173.6232

165.1988

2564.0

6.6621

5.9735

2568.0

173.6232

165.1988

2568.0

6.6621

5.9735

2572.0

173.6232

165.1988

2572.0

6.6621

5.9735

2576.0

173.6232

165.1988

2576.0

6.6621

5.9735

2580.0

173.5933

165.1988

2580.0

6.6621

5.9735

2584.0

173.5933

165.1988

2584.0

6.6621

5.9735

2588.0

173.5933

165.1988

2588.0

6.6621

5.9735

2592.0

173.5933

165.1988

2592.0

6.6608

5.9735

2596.0

173.5933

165.1988

2596.0

6.6608

5.9735

2600.0

173.474

165.1988

2600.0

6.6543

5.9735

2604.0

173.474

165.1988

2604.0

6.6543

5.9735

2608.0

173.474

165.1988

2608.0

6.6543

5.9735

2612.0

173.474

165.1988

2612.0

6.6543

5.9735

2616.0

173.474

165.1988

2616.0

6.6543

5.9735

2620.0

173.474

165.1988

2620.0

6.6543

5.9735

2624.0

173.474

165.1988

2624.0

6.6508

5.9735

2628.0

173.474

165.1988

2628.0

6.6508

5.9735

2632.0

173.474

165.1988

5.9735

2636.0

173.474

165.195

5.9726

2640.0

173.474

165.195

2640.0

6.6497

5.9726

2644.0

173.474

165.195

2644.0

6.6497

5.9726

2648.0

173.474

165.1766

2648.0

6.6497

5.9726

2652.0

173.474

165.1766

2652.0

6.6497

5.9726

2656.0

173.4389

165.1766

5.9726

2660.0

173.4389

165.1766

5.9726

2664.0

173.4107

165.1766

5.9726

2668.0

173.4107

165.1766

5.9726

2672.0

173.4107

165.1766

5.9726

2676.0

173.4107

165.1766

2676.0

6.6418

5.9726

2680.0

173.4107

165.1317

2680.0

6.6418

5.9726

2684.0

173.4107

165.1317

2684.0

6.6384

5.9726

2688.0

173.4107

165.1317

2688.0

6.6384

5.9726

2692.0

173.4107

165.1317

2692.0

6.6384

5.9726

2696.0

173.4107

165.1317

2696.0

6.6384

5.9726

2700.0

173.4107

165.1317

2700.0

6.6384

5.9726

2704.0

173.4107

165.1317

2704.0

6.6344

5.9726

2708.0

173.4107

165.1317

2708.0

6.6344

5.9726

2712.0

173.4107

165.1317

2712.0

6.6344

5.9726

2716.0

173.4107

165.1317

2716.0

6.6344

5.9726

2720.0

173.4107

165.122

2720.0

6.6303

5.9726

2724.0

173.4107

165.122

2724.0

6.6303

5.9722

2728.0

173.3823

165.122

2728.0

6.6303

5.9722

2732.0

173.3823

165.122

2732.0

6.6303

5.9722

2736.0

173.3823

165.122

2736.0

6.6303

5.9722

2740.0

173.3488

165.122

2740.0

6.6303

5.9722

2744.0

173.3488

165.122

2744.0

6.6303

5.9722

2748.0

173.3488

165.1163

2748.0

6.6303

5.9722

2752.0

173.3488

165.1163

2752.0

6.6303

5.9722

2756.0

173.3276

165.1163

2756.0

6.6303

5.9722

2760.0

173.3276

165.1163

2760.0

6.6295

5.9722

2764.0

173.3276

165.1163

2764.0

6.6295

5.9722

2768.0

173.3276

165.1163

2768.0

6.6295

5.9722

2772.0

173.3276

165.1163

2772.0

6.6295

5.9722

2776.0

173.3276

165.1163

2776.0

6.6295

5.9722

2780.0

173.3276

165.1163

2780.0

6.6295

5.9722

2784.0

173.3276

165.1163

2784.0

6.6295

5.9722

2788.0

173.3276

165.1163

2788.0

6.6295

5.9722

2792.0

173.3276

165.1163

2792.0

6.6295

5.9722

2796.0

173.2862

165.1163

2796.0

6.6295

5.9722

2800.0

173.2622

165.1163

2800.0

6.6295

5.9722

2804.0

173.2622

165.1152

2804.0

6.6295

5.9722

2808.0

173.2622

165.1152

2808.0

6.6295

5.9722

2812.0

173.2622

165.1152

2812.0

6.6295

5.9722

2816.0

173.2622

165.1152

2816.0

6.6295

5.9722

2820.0

173.2622

165.1152

5.9722

2824.0

173.2079

165.1152

5.9722

2828.0

173.2079

165.1152

5.9722

2832.0

173.2079

165.1152

5.9722

2836.0

173.2079

165.1152

5.9722

2840.0

173.2079

165.1152

5.9722

2844.0

173.2079

165.1152

5.9722

2848.0

173.2079

165.1152

5.9722

2852.0

173.1429

165.1152

5.9722

2856.0

173.1429

165.1152

2856.0

6.6192

5.9722

2860.0

173.1429

165.1064

2860.0

6.6192

5.9722

2864.0

173.1429

165.0215

2864.0

6.6185

5.9722

2868.0

173.1429

165.0215

2868.0

6.6185

5.9722

2872.0

173.1429

165.0215

2872.0

6.6185

5.9722

2876.0

173.1429

165.0164

2876.0

6.6185

5.9722

2880.0

173.1429

165.0164

2880.0

6.6185

5.9722

2884.0

173.1429

165.0164

2884.0

6.6185

5.9722

2888.0

173.1429

165.0164

2888.0

6.6185

5.9722

2892.0

173.1429

165.0164

2892.0

6.6185

5.9722

2896.0

173.1429

165.0164

2896.0

6.6185

5.9722

2900.0

173.1319

165.0164

2900.0

6.6185

5.9722

2904.0

173.1319

165.0164

2904.0

6.6185

5.9722

2908.0

173.1319

165.0164

2908.0

6.6185

5.9722

2912.0

173.1289

165.0164

2912.0

6.6185

5.9722

2916.0

173.1289

165.0164

2916.0

6.6185

5.9722

2920.0

173.1289

165.0164

2920.0

6.6185

5.9722

2924.0

173.0738

165.0164

2924.0

6.6185

5.9722

2928.0

173.0738

165.0164

2928.0

6.6088

5.9722

2932.0

173.0738

164.9355

2932.0

6.6088

5.9722

2936.0

173.0738

164.9355

2936.0

6.6088

5.9722

2940.0

173.0738

164.9355

2940.0

6.6088

5.9722

2944.0

173.0738

164.9355

2944.0

6.6088

5.9722

2948.0

173.0738

164.9355

2948.0

6.6088

5.9722

2952.0

173.0706

164.9355

2952.0

6.6088

5.9722

2956.0

172.9786

164.9355

2956.0

6.6088

5.9722

2960.0

172.8858

164.9355

2960.0

6.6088

5.9722

2964.0

172.8841

164.9355

2964.0

6.6081

5.9722

2968.0

172.8841

164.9355

2968.0

6.6022

5.9722

2972.0

172.8841

164.9355

2972.0

6.6014

5.9707

2976.0

172.8841

164.9355

2976.0

6.6014

5.9707

2980.0

172.8841

164.9355

2980.0

6.6014

5.9707

2984.0

172.8841

164.9355

2984.0

6.6011

5.9707

2988.0

172.8841

164.9355

2988.0

6.6011

5.9707

2992.0

172.8841

164.9355

2992.0

6.6011

5.9707

2996.0

172.8841

164.9355

2996.0

6.6011

5.9707

3000.0

172.8837

164.9355

3000.0

6.6011

5.9707

3004.0

172.8837

164.9355

5.9707

3008.0

172.8837

164.9355

5.9707

3012.0

172.8837

164.9355

5.9707

3016.0

172.8714

164.9355

5.9707

3020.0

172.8714

164.9355

3020.0

6.5826

5.9707

3024.0

172.8506

164.9355

3024.0

6.5742

5.9707

3028.0

172.8506

164.9355

3028.0

6.5742

5.9707

3032.0

172.8506

164.9355

3032.0

6.5742

5.9707

3036.0

172.8506

164.9355

3036.0

6.5742

5.9707

3040.0

172.8506

164.8617

3040.0

6.5721

5.9707

3044.0

172.8506

164.7754

3044.0

6.5721

5.9707

3048.0

172.8506

164.7754

3048.0

6.5721

5.9707

3052.0

172.8506

164.7754

3052.0

6.5721

5.9707

3056.0

172.8506

164.7754

3056.0

6.5707

5.9707

3060.0

172.8506

164.7754

3060.0

6.5707

5.9707

3064.0

172.8506

164.7754

3064.0

6.5707

5.9707

3068.0

172.8506

164.7754

3068.0

6.5707

5.9707

3072.0

172.8506

164.7754

3072.0

6.5707

5.9707

3076.0

172.8506

164.7517

3076.0

6.5707

5.9707

3080.0

172.8506

164.7517

3080.0

6.5707

5.9707

3084.0

172.8506

164.7517

3084.0

6.5707

5.9707

3088.0

172.7728

164.7517

3088.0

6.5707

5.9707

3092.0

172.772

164.7517

3092.0

6.5707

5.9707

3096.0

172.711

164.7517

3096.0

6.5707

5.9707

3100.0

172.711

164.7517

3100.0

6.5707

5.9707

3104.0

172.711

164.748

3104.0

6.5707

5.9707

3108.0

172.711

164.748

3108.0

6.5707

5.9707

3112.0

172.711

164.748

3112.0

6.5707

5.9703

3116.0

172.711

164.748

3116.0

6.5707

5.9703

3120.0

172.711

164.7474

3120.0

6.5707

5.9703

3124.0

172.711

164.7474

3124.0

6.5707

5.9703

3128.0

172.711

164.7474

3128.0

6.5707

5.9703

3132.0

172.711

164.7474

3132.0

6.5707

5.9703

3136.0

172.711

164.7474

3136.0

6.5707

5.9703

3140.0

172.711

164.7474

3140.0

6.5707

5.9703

3144.0

172.711

164.7474

3144.0

6.5707

5.9703

3148.0

172.711

164.7474

3148.0

6.5707

5.9703

3152.0

172.711

164.7474

3152.0

6.5707

5.9703

3156.0

172.6796

164.7474

3156.0

6.5707

5.9703

3160.0

172.6788

164.7474

3160.0

6.5707

5.9703

3164.0

172.6788

164.7474

3164.0

6.5707

5.9703

3168.0

172.6788

164.7474

3168.0

6.5707

5.9703

3172.0

172.6788

164.7474

3172.0

6.5707

5.9703

3176.0

172.6788

164.7474

3176.0

6.5707

5.9703

3180.0

172.4231

164.7474

3180.0

6.5707

5.9703

3184.0

172.4231

164.7474

3184.0

6.5707

5.9703

3188.0

172.4231

164.7474

3188.0

6.5707

5.9703

3192.0

172.4231

164.7474

3192.0

6.5707

5.9703

3196.0

172.4231

164.7474

3196.0

6.5707

5.9703

3200.0

172.4231

164.7474

3200.0

6.5707

5.9703

3204.0

172.4231

164.7474

3204.0

6.5707

5.9703

3208.0

172.4231

164.7474

3208.0

6.5707

5.9703

3212.0

172.4231

164.7474

3212.0

6.5707

5.9703

3216.0

172.4231

164.7474

3216.0

6.5707

5.9703

3220.0

172.4231

164.7474

3220.0

6.5707

5.9703

3224.0

172.4231

164.7474

3224.0

6.5707

5.9703

3228.0

172.4231

164.7474

3228.0

6.5707

5.9703

3232.0

172.4231

164.7474

3232.0

6.5707

5.9703

3236.0

172.4231

164.7474

3236.0

6.5704

5.9703

3240.0

172.4231

164.7474

3240.0

6.5704

5.9703

3244.0

172.4231

164.7474

3244.0

6.5704

5.9703

3248.0

172.4231

164.7474

3248.0

6.5704

5.9683

3252.0

172.4231

164.7474

3252.0

6.5704

5.9683

3256.0

172.4231

164.7474

3256.0

6.5704

5.9683

3260.0

172.4231

164.7474

3260.0

6.5681

5.9683

3264.0

172.3941

164.7333

3264.0

6.5681

5.9683

3268.0

172.3941

164.7333

3268.0

6.5681

5.9683

3272.0

172.303

164.7333

3272.0

6.5681

5.9683

3276.0

172.303

164.7333

3276.0

6.5681

5.9683

3280.0

172.303

164.7333

3280.0

6.5681

5.9683

3284.0

172.303

164.7333

3284.0

6.5681

5.9683

3288.0

172.3016

164.7333

3288.0

6.5681

5.9683

3292.0

172.3016

164.7333

3292.0

6.5681

5.9683

3296.0

172.3016

164.7333

3296.0

6.5681

5.9683

3300.0

172.3016

164.7333

3300.0

6.5681

5.9683

3304.0

172.3016

164.7333

3304.0

6.5681

5.9683

3308.0

172.2501

164.7333

3308.0

6.5649

5.9683

3312.0

172.2501

164.7333

3312.0

6.5649

5.9683

3316.0

172.2501

164.7333

3316.0

6.5649

5.9683

3320.0

172.2501

164.7333

3320.0

6.5649

5.9683

3324.0

172.2501

164.7333

3324.0

6.5649

5.9683

3328.0

172.2112

164.7333

3328.0

6.5649

5.9683

3332.0

172.2112

164.7333

3332.0

6.5649

5.9683

3336.0

172.2112

164.7333

3336.0

6.5649

5.9683

3340.0

172.2112

164.7333

3340.0

6.5649

5.9683

3344.0

172.2112

164.7333

3344.0

6.5649

5.9683

3348.0

172.2112

164.7333

3348.0

6.5649

5.9683

3352.0

172.2112

164.7333

3352.0

6.5649

5.9683

3356.0

172.206

164.7333

3356.0

6.5649

5.9683

3360.0

172.206

164.7333

3360.0

6.5649

5.9683

3364.0

172.206

164.7333

3364.0

6.5637

5.9683

3368.0

172.206

164.7333

3368.0

6.5619

5.9683

3372.0

172.206

164.7333

3372.0

6.5619

5.9683

3376.0

172.206

164.7333

3376.0

6.5619

5.9683

3380.0

172.206

164.7333

3380.0

6.5619

5.9683

3384.0

172.206

164.7333

3384.0

6.5619

5.9683

3388.0

172.164

164.7333

3388.0

6.5619

5.9683

3392.0

172.164

164.7333

3392.0

6.5619

5.9677

3396.0

172.164

164.7333

3396.0

6.5619

5.9677

3400.0

172.164

164.7333

3400.0

6.5619

5.9677

3404.0

172.164

164.7263

3404.0

6.5619

5.9677

3408.0

172.164

164.7263

3408.0

6.5619

5.9677

3412.0

172.164

164.7263

3412.0

6.5619

5.9677

3416.0

172.164

164.7263

3416.0

6.5619

5.9677

3420.0

172.139

164.7263

3420.0

6.5619

5.9677

3424.0

172.139

164.7263

3424.0

6.5619

5.9677

3428.0

172.139

164.7263

3428.0

6.5619

5.9677

3432.0

172.139

164.7263

3432.0

6.5619

5.9667

3436.0

172.139

164.7263

3436.0

6.5619

5.9667

3440.0

172.1283

164.7263

3440.0

6.5619

5.9667

3444.0

172.1283

164.7263

3444.0

6.5619

5.9667

3448.0

172.1283

164.7263

3448.0

6.5601

5.9667

3452.0

172.1283

164.7263

3452.0

6.5601

5.9667

3456.0

172.1283

164.7263

3456.0

6.5599

5.9667

3460.0

172.1283

164.7263

3460.0

6.5599

5.9667

3464.0

172.1283

164.7263

3464.0

6.5599

5.9667

3468.0

172.1283

164.7263

3468.0

6.5592

5.9667

3472.0

172.1283

164.7263

3472.0

6.5592

5.9667

3476.0

172.1283

164.7263

3476.0

6.5592

5.9667

3480.0

172.1283

164.7263

3480.0

6.5592

5.9667

3484.0

172.1283

164.7263

3484.0

6.5592

5.9667

3488.0

172.1283

164.7263

3488.0

6.5592

5.9667

3492.0

172.1283

164.7263

3492.0

6.5592

5.9629

3496.0

172.1132

164.7263

3496.0

6.5592

5.9629

3500.0

172.1132

164.7263

3500.0

6.5592

5.9629

3504.0

172.1132

164.7263

3504.0

6.5592

5.9629

3508.0

172.1132

164.7263

3508.0

6.5592

5.9624

3512.0

172.1132

164.7263

3512.0

6.5592

5.9624

3516.0

172.1132

164.7263

3516.0

6.5592

5.9624

3520.0

172.1132

164.7263

3520.0

6.5592

5.9624

3524.0

172.1132

164.7263

3524.0

6.5592

5.9624

3528.0

172.1132

164.7263

3528.0

6.5586

5.9624

3532.0

172.1132

164.7263

3532.0

6.5586

5.9624

3536.0

172.1132

164.7263

3536.0

6.5586

5.9616

3540.0

172.1132

164.7263

3540.0

6.5586

5.9616

3544.0

172.1132

164.7263

3544.0

6.5586

5.9616

3548.0

172.1132

164.7263

3548.0

6.5586

5.9616

3552.0

172.1132

164.7263

3552.0

6.5586

5.9616

3556.0

172.1132

164.7263

3556.0

6.5586

5.9616

3560.0

172.1132

164.7263

3560.0

6.5586

5.9616

3564.0

172.1132

164.7263

3564.0

6.5586

5.9616

3568.0

172.1132

164.7263

3568.0

6.5586

5.9616

3572.0

172.1132

164.7038

3572.0

6.5586

5.9606

3576.0

172.1132

164.7038

3576.0

6.5586

5.9606

3580.0

172.1132

164.7038

3580.0

6.5586

5.9606

3584.0

172.1132

164.7038

3584.0

6.5586

5.9606

3588.0

172.1132

164.6915

3588.0

6.5565

5.9606

3592.0

172.1132

164.6915

3592.0

6.5565

5.9606

3596.0

172.1132

164.6915

3596.0

6.5565

5.9606

3600.0

172.1132

164.6915

3600.0

6.5565

5.9606

3604.0

172.1132

164.6915

3604.0

6.5565

5.9606

3608.0

172.1132

164.6915

3608.0

6.5565

5.9606

3612.0

172.1132

164.6915

3612.0

6.5565

5.9606

3616.0

172.1132

164.6915

3616.0

6.5565

5.9606

3620.0

172.1132

164.6915

3620.0

6.5565

5.9606

3624.0

172.1132

164.6915

3624.0

6.5565

5.9606

3628.0

172.0903

164.6915

3628.0

6.5565

5.9606

3632.0

172.0903

164.6915

3632.0

6.5565

5.9606

3636.0

172.0102

164.6915

3636.0

6.5565

5.9606

3640.0

172.0102

164.6915

3640.0

6.5565

5.9606

3644.0

172.0102

164.6915

3644.0

6.5565

5.9606

3648.0

172.0102

164.6915

3648.0

6.5565

5.9606

3652.0

172.0102

164.6915

3652.0

6.5565

5.9606

3656.0

172.0102

164.6915

3656.0

6.5565

5.9606

3660.0

172.0102

164.6915

3660.0

6.5565

5.9606

3664.0

172.0102

164.6915

3664.0

6.5565

5.9606

3668.0

172.0102

164.6915

3668.0

6.5565

5.9606

3672.0

172.0102

164.6915

3672.0

6.5565

5.9606

3676.0

172.0102

164.6915

3676.0

6.5565

5.9606

3680.0

172.0102

164.6915

3680.0

6.5565

5.9606

3684.0

172.0102

164.6915

3684.0

6.5565

5.9606

3688.0

171.9383

164.6915

3688.0

6.5565

5.9606

3692.0

171.9383

164.6915

3692.0

6.5565

5.9606

3696.0

171.9383

164.6915

3696.0

6.5565

5.9606

3700.0

171.9383

164.6915

3700.0

6.5565

5.9606

3704.0

171.8777

164.6915

3704.0

6.5565

5.9606

3708.0

171.8777

164.6915

3708.0

6.5565

5.9606

3712.0

171.8777

164.6915

3712.0

6.5565

5.9606

3716.0

171.8777

164.6915

3716.0

6.5565

5.9606

3720.0

171.8777

164.6915

3720.0

6.5565

5.9606

3724.0

171.8777

164.6915

3724.0

6.5565

5.9606

3728.0

171.8777

164.6915

3728.0

6.5565

5.9606

3732.0

171.8777

164.6915

3732.0

6.5565

5.9606

3736.0

171.8777

164.6915

3736.0

6.5565

5.9606

3740.0

171.8777

164.6915

3740.0

6.5565

5.9606

3744.0

171.8777

164.6915

3744.0

6.5565

5.9606

3748.0

171.8777

164.6915

3748.0

6.5565

5.9606

3752.0

171.8777

164.6832

3752.0

6.5565

5.9606

3756.0

171.8777

164.6832

3756.0

6.5565

5.9606

3760.0

171.8777

164.6832

3760.0

6.5565

5.9606

3764.0

171.8777

164.6832

3764.0

6.5565

5.9606

3768.0

171.8777

164.6832

3768.0

6.5565

5.9606

3772.0

171.8777

164.6832

3772.0

6.5565

5.9606

3776.0

171.8777

164.6832

3776.0

6.5565

5.9606

3780.0

171.8777

164.6832

3780.0

6.5565

5.9606

3784.0

171.8251

164.6832

3784.0

6.5565

5.9606

3788.0

171.8251

164.6427

3788.0

6.5565

5.9606

3792.0

171.8251

164.6427

3792.0

6.5565

5.9606

3796.0

171.8251

164.6427

3796.0

6.5565

5.9606

3800.0

171.8251

164.6427

3800.0

6.5565

5.9606

3804.0

171.8251

164.6427

3804.0

6.5565

5.9606

3808.0

171.8251

164.6427

3808.0

6.5565

5.9606

3812.0

171.8115

164.6427

3812.0

6.5565

5.9606

3816.0

171.8115

164.6427

3816.0

6.5565

5.9606

3820.0

171.8115

164.6427

3820.0

6.5565

5.9606

3824.0

171.8115

164.6427

3824.0

6.5565

5.9606

3828.0

171.8115

164.6427

3828.0

6.5565

5.9606

3832.0

171.8115

164.6427

3832.0

6.5565

5.9606

3836.0

171.8115

164.6427

3836.0

6.5564

5.9606

3840.0

171.8115

164.6427

3840.0

6.5564

5.9606

3844.0

171.8115

164.6427

3844.0

6.5564

5.9606

3848.0

171.8115

164.6427

3848.0

6.5564

5.9606

3852.0

171.8115

164.6427

3852.0

6.5564

5.9606

3856.0

171.8115

164.6427

3856.0

6.5564

5.9606

3860.0

171.8115

164.6427

3860.0

6.5543

5.9606

3864.0

171.8115

164.6427

3864.0

6.5543

5.9606

3868.0

171.8115

164.6427

3868.0

6.5543

5.9606

3872.0

171.8115

164.6427

3872.0

6.5543

5.9606

3876.0

171.8115

164.6427

3876.0

6.5526

5.9606

3880.0

171.8115

164.6427

3880.0

6.5496

5.9606

3884.0

171.8115

164.6427

3884.0

6.5496

5.9606

3888.0

171.8115

164.6427

3888.0

6.5496

5.9606

3892.0

171.8115

164.6081

3892.0

6.5496

5.9606

3896.0

171.8115

164.6081

3896.0

6.5496

5.9606

3900.0

171.8115

164.6081

3900.0

6.5496

5.9606

3904.0

171.8001

164.6081

3904.0

6.5496

5.9606

3908.0

171.8001

164.6081

3908.0

6.5496

5.9606

3912.0

171.8001

164.6081

3912.0

6.5496

5.9606

3916.0

171.7881

164.6081

3916.0

6.5496

5.9606

3920.0

171.7881

164.6081

3920.0

6.5496

5.9606

3924.0

171.7881

164.6081

3924.0

6.5465

5.9606

3928.0

171.7759

164.6081

3928.0

6.5465

5.9597

3932.0

171.7759

164.6081

3932.0

6.5465

5.9597

3936.0

171.7759

164.6081

3936.0

6.5455

5.9597

3940.0

171.7759

164.6081

3940.0

6.5455

5.9597

3944.0

171.7759

164.6081

3944.0

6.5455

5.9597

3948.0

171.7629

164.6081

3948.0

6.5455

5.9597

3952.0

171.7098

164.6081

3952.0

6.5455

5.9597

3956.0

171.624

164.6081

3956.0

6.5455

5.9597

3960.0

171.624

164.6081

3960.0

6.5412

5.9597

3964.0

171.624

164.6081

3964.0

6.5402

5.9597

3968.0

171.624

164.6081

3968.0

6.5398

5.9597

3972.0

171.624

164.6081

3972.0

6.5398

5.9597

3976.0

171.624

164.6081

3976.0

6.5398

5.9597

3980.0

171.624

164.6081

3980.0

6.5398

5.9597

3984.0

171.624

164.6081

3984.0

6.5398

5.9597

3988.0

171.624

164.6081

3988.0

6.5398

5.9597

3992.0

171.624

164.5885

3992.0

6.5398

5.9597

3996.0

171.624

164.5885

3996.0

6.5398

5.9597

4000.0

171.624

164.5081

4000.0

6.5398

5.9597

4004.0

171.624

164.5081

4004.0

6.5398

5.9597

4008.0

171.624

164.506

4008.0

6.5398

5.9597

4012.0

171.624

164.506

4012.0

6.5398

5.9597

4016.0

171.624

164.506

4016.0

6.5398

5.9597

4020.0

171.568

164.506

4020.0

6.5398

5.9597

4024.0

171.568

164.4566

4024.0

6.5398

5.9597

4028.0

171.5598

164.4566

4028.0

6.5398

5.9597

4032.0

171.5598

164.4566

4032.0

6.5398

5.9597

4036.0

171.5598

164.4566

4036.0

6.5398

5.9597

4040.0

171.5598

164.4566

4040.0

6.5398

5.9596

4044.0

171.5598

164.4566

4044.0

6.5398

5.9596

4048.0

171.5598

164.4566

4048.0

6.5398

5.9596

4052.0

171.5444

164.4566

4052.0

6.5398

5.959

4056.0

171.5444

164.4566

4056.0

6.5398

5.959

4060.0

171.5444

164.4566

4060.0

6.5372

5.959

4064.0

171.5444

164.4566

4064.0

6.5372

5.959

4068.0

171.5444

164.4566

4068.0

6.5372

5.959

4072.0

171.5444

164.4566

4072.0

6.5372

5.959

4076.0

171.537

164.4566

4076.0

6.5372

5.959

4080.0

171.537

164.4566

4080.0

6.5363

5.959

4084.0

171.537

164.4566

4084.0

6.5363

5.959

4088.0

171.537

164.4566

4088.0

6.5363

5.959

4092.0

171.537

164.4566

4092.0

6.5363

5.959

4096.0

171.537

164.4566

4096.0

6.5363

5.959

4100.0

171.537

164.4566

4100.0

6.5363

5.959

4104.0

171.537

164.4566

4104.0

6.5363

5.959

4108.0

171.537

164.4566

4108.0

6.5363

5.959

4112.0

171.537

164.4566

4112.0

6.5363

5.959

4116.0

171.537

164.4566

4116.0

6.5342

5.959

4120.0

171.537

164.4566

4120.0

6.5311

5.9552

4124.0

171.532

164.4566

4124.0

6.5311

5.9552

4128.0

171.532

164.4566

4128.0

6.5297

5.9552

4132.0

171.532

164.4566

4132.0

6.5297

5.9552

4136.0

171.532

164.4566

4136.0

6.5297

5.9552

4140.0

171.532

164.4566

4140.0

6.5297

5.9552

4144.0

171.532

164.4566

4144.0

6.5297

5.9552

4148.0

171.532

164.4566

4148.0

6.5297

5.9552

4152.0

171.532

164.4566

4152.0

6.5297

5.9552

4156.0

171.532

164.4566

4156.0

6.5297

5.9552

4160.0

171.4086

164.4566

4160.0

6.5297

5.9552

4164.0

171.4086

164.4566

4164.0

6.5297

5.9552

4168.0

171.4086

164.4447

4168.0

6.5297

5.9552

4172.0

171.4086

164.4447

4172.0

6.5297

5.9552

4176.0

171.4086

164.4447

4176.0

6.5283

5.9552

4180.0

171.4086

164.4447

4180.0

6.5282

5.9552

4184.0

171.4086

164.4447

4184.0

6.5282

5.9552

4188.0

171.4086

164.4447

4188.0

6.5235

5.9552

4192.0

171.4086

164.4447

4192.0

6.5235

5.9552

4196.0

171.4086

164.4447

4196.0

6.5235

5.9552

4200.0

171.4086

164.4447

4200.0

6.5235

5.9552

4204.0

171.4086

164.4447

4204.0

6.5235

5.9552

4208.0

171.4086

164.4447

4208.0

6.5235

5.9552

4212.0

171.4086

164.4447

4212.0

6.5235

5.9552

4216.0

171.4086

164.4447

4216.0

6.5235

5.9552

4220.0

171.4086

164.4447

4220.0

6.5235

5.9552

4224.0

171.4086

164.4447

4224.0

6.5235

5.9552

4228.0

171.4086

164.4447

4228.0

6.5235

5.9552

4232.0

171.4086

164.4447

4232.0

6.5235

5.9552

4236.0

171.4086

164.4447

4236.0

6.5235

5.9552

4240.0

171.4086

164.4447

4240.0

6.5235

5.9552

4244.0

171.4086

164.4447

4244.0

6.5235

5.9552

4248.0

171.4086

164.4447

4248.0

6.5235

5.9552

4252.0

171.4086

164.4447

4252.0

6.5235

5.9549

4256.0

171.4086

164.4447

4256.0

6.5235

5.9549

4260.0

171.4086

164.4447

4260.0

6.5235

5.9549

4264.0

171.4086

164.4447

4264.0

6.5235

5.9549

4268.0

171.4086

164.4447

4268.0

6.5235

5.9549

4272.0

171.4086

164.4447

4272.0

6.5235

5.9549

4276.0

171.4086

164.4447

4276.0

6.5235

5.9549

4280.0

171.4086

164.4447

4280.0

6.5235

5.9549

4284.0

171.4086

164.4447

4284.0

6.5235

5.9549

4288.0

171.4086

164.4447

4288.0

6.5217

5.9549

4292.0

171.4086

164.4447

4292.0

6.5217

5.9549

4296.0

171.4086

164.4447

4296.0

6.5217

5.9549

4300.0

171.4086

164.4447

4300.0

6.5217

5.9549

4304.0

171.4086

164.4447

4304.0

6.5217

5.9549

4308.0

171.4086

164.4447

4308.0

6.5217

5.9549

4312.0

171.4086

164.4447

4312.0

6.5217

5.9549

4316.0

171.4086

164.4447

4316.0

6.5217

5.9541

4320.0

171.4086

164.3922

4320.0

6.5217

5.9541

4324.0

171.4086

164.3874

4324.0

6.5217

5.9541

4328.0

171.4086

164.3874

4328.0

6.5217

5.9541

4332.0

171.4086

164.3874

4332.0

6.5217

5.9541

4336.0

171.3993

164.3874

4336.0

6.5217

5.9541

4340.0

171.3993

164.3874

4340.0

6.5217

5.9541

4344.0

171.3993

164.3874

4344.0

6.5217

5.9541

4348.0

171.3993

164.3874

4348.0

6.5202

5.9541

4352.0

171.3993

164.3874

4352.0

6.5202

5.9541

4356.0

171.3993

164.3874

4356.0

6.5202

5.9541

4360.0

171.3993

164.3874

4360.0

6.5202

5.9541

4364.0

171.3993

164.3874

4364.0

6.5202

5.9541

4368.0

171.3993

164.3874

4368.0

6.5202

5.9541

4372.0

171.3993

164.3874

4372.0

6.5202

5.9541

4376.0

171.3993

164.3874

4376.0

6.5202

5.9541

4380.0

171.3993

164.3874

4380.0

6.5202

5.9541

4384.0

171.3993

164.3874

4384.0

6.5202

5.9541

4388.0

171.3993

164.3874

4388.0

6.5202

5.9541

4392.0

171.3993

164.3874

4392.0

6.5202

5.9541

4396.0

171.3993

164.3874

4396.0

6.5202

5.9541

4400.0

171.3993

164.3874

4400.0

6.5202

5.9541

4404.0

171.3993

164.3874

4404.0

6.5189

5.9541

4408.0

171.3993

164.3874

4408.0

6.5189

5.9541

4412.0

171.3993

164.3874

4412.0

6.5189

5.9507

4416.0

171.3993

164.3874

4416.0

6.5189

5.9507

4420.0

171.3993

164.3874

4420.0

6.5169

5.9507

4424.0

171.3993

164.3874

4424.0

6.5152

5.9507

4428.0

171.3993

164.3874

4428.0

6.5152

5.9507

4432.0

171.3993

164.3874

4432.0

6.5152

5.9507

4436.0

171.3993

164.3874

4436.0

6.5152

5.9507

4440.0

171.3893

164.3874

4440.0

6.5141

5.9507

4444.0

171.3893

164.3874

4444.0

6.5141

5.9507

4448.0

171.3893

164.3874

4448.0

6.5141

5.9507

4452.0

171.3893

164.3874

4452.0

6.5141

5.9507

4456.0

171.3709

164.3874

4456.0

6.5141

5.9507

4460.0

171.3709

164.3843

4460.0

6.5141

5.9496

4464.0

171.3709

164.3843

4464.0

6.5141

5.9496

4468.0

171.3709

164.3843

4468.0

6.5141

5.9496

4472.0

171.2433

164.3843

4472.0

6.5141

5.9496

4476.0

171.2405

164.3843

4476.0

6.5141

5.9496

4480.0

171.2405

164.3843

4480.0

6.5141

5.9496

4484.0

171.2405

164.3843

4484.0

6.5141

5.9496

4488.0

171.2405

164.3843

4488.0

6.5141

5.9496

4492.0

171.2405

164.3843

4492.0

6.5141

5.9496

4496.0

171.2405

164.355

4496.0

6.5141

5.9496

4500.0

171.212

164.355

4500.0

6.5141

5.9496

4504.0

171.212

164.355

4504.0

6.5141

5.9496

4508.0

171.212

164.355

4508.0

6.5141

5.9496

4512.0

6.5141

5.9496

4516.0

6.5141

5.9496

4520.0

6.5141

5.9496

4524.0

171.1706

164.355

4524.0

6.5141

5.9496

4528.0

171.1706

164.355

4528.0

6.5141

5.9496

4532.0

171.1706

164.355

4532.0

6.5141

5.9496

4536.0

171.1706

164.355

4536.0

6.5141

5.9496

4540.0

171.1706

164.355

4540.0

6.5135

5.9496

4544.0

171.1706

164.355

4544.0

6.508

5.9496

4548.0

171.1706

164.355

4548.0

6.508

5.9496

4552.0

171.1706

164.355

4552.0

6.508

5.9496

4556.0

171.0587

164.355

4556.0

6.508

5.9496

4560.0

171.0587

164.355

4560.0

6.508

5.9496

4564.0

171.0587

164.355

4564.0

6.508

5.9496

4568.0

171.0573

164.355

4568.0

6.508

5.9496

4572.0

171.0573

164.355

4572.0

6.508

5.9496

4576.0

171.0573

164.355

4576.0

6.508

5.9496

4580.0

171.0573

164.355

4580.0

6.508

5.9496

4584.0

171.0573

164.355

4584.0

6.508

5.9496

4588.0

171.0573

164.355

4588.0

6.508

5.9496

4592.0

171.0573

164.355

4592.0

6.508

5.9496

4596.0

171.0419

164.355

4596.0

6.508

5.9496

4600.0

171.0419

164.355

4600.0

6.508

5.9496

4604.0

171.0419

164.355

4604.0

6.508

5.9496

4608.0

171.0419

164.355

4608.0

6.508

5.9496

4612.0

171.0419

164.355

4612.0

6.4867

5.9496

4616.0

171.0419

164.355

4616.0

6.4867

5.9496

4620.0

171.0419

164.355

4620.0

6.4867

5.9496

4624.0

171.0419

164.355

4624.0

6.4867

5.9496

4628.0

171.0419

164.355

4628.0

6.4867

5.9496

4632.0

171.0419

164.355

4632.0

6.4867

5.9496

4636.0

171.0419

164.355

4636.0

6.4867

5.9496

4640.0

171.0419

164.355

4640.0

6.4867

5.9496

4644.0

171.0419

164.355

4644.0

6.4867

5.9496

4648.0

171.0419

164.355

4648.0

6.4867

5.9496

4652.0

171.0419

164.355

4652.0

6.4867

5.9496

4656.0

171.0419

164.355

4656.0

6.4867

5.9496

4660.0
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672.0

7.3727

6.16

676.0

182.6605

168.4094

676.0

7.3727

6.16

680.0

182.6389

168.4094

680.0

7.3727

6.16

684.0

182.4381

168.4094

684.0

7.3567

6.16

688.0

182.3092

168.4094

688.0

7.3567

6.16

692.0

182.1474

168.4094

692.0

7.3567

6.1564

696.0

182.0563

168.4094

696.0

7.3307

6.1564

700.0

181.9588

168.4094

700.0

7.3307

6.1562

704.0

181.8652

168.4094

704.0

7.3287

6.1467

708.0

181.8481

168.1509

708.0

7.323

6.1467

712.0

181.8481

168.1509

712.0

7.3156

6.1443

716.0

181.8091

168.0477

716.0

7.3111

6.1443

720.0

181.7759

168.0477

720.0

7.3069

6.1436

724.0

181.7553

167.9382

724.0

7.3061

6.1436

728.0

181.7553

167.9382

728.0

7.3061

6.1436

732.0

181.7553

167.9382

732.0

7.3061

6.1418

736.0

181.7248

167.9382

736.0

7.3019

6.1418

740.0

181.7248

167.9382

740.0

7.3009

6.1356

744.0

181.7248

167.8763

744.0

7.3009

6.1356

748.0

181.7248

167.8763

748.0

7.3009

6.1356

752.0

181.7248

167.8703

752.0

7.3009

6.1356

756.0

181.7248

167.8703

756.0

7.3009

6.1356

760.0

181.7248

167.8703

760.0

7.3004

6.1356

764.0

181.6926

167.8344

764.0

7.3004

6.1356

768.0

181.6926

167.8344

768.0

7.3004

6.1318

772.0

181.6431

167.8344

772.0

7.3004

6.1318

776.0

181.4064

167.6982

776.0

7.2669

6.1267

780.0

181.4064

167.6982

780.0

7.2669

6.1267

784.0

181.4064

167.6982

784.0

7.2612

6.1267

788.0

181.259

167.6106

788.0

7.2612

6.1267

792.0

181.2545

167.6106

792.0

7.2604

6.1267

796.0

181.2545

167.6106

796.0

7.2604

6.1243

800.0

181.2545

167.6106

6.1189

804.0

181.2134

167.6106

804.0

7.2383

6.1163

808.0

181.1666

167.6106

808.0

7.2383

6.1163

167.6106

812.0

7.2377

6.1156

816.0

181.0901

167.6106

816.0

7.2377

6.1131

820.0

181.0901

167.6106

820.0

7.2132

6.1126

824.0

181.0901

167.6106

824.0

7.2132

6.1058

828.0

181.0901

167.6106

828.0

7.2132

6.1058

832.0

181.0901

167.6106

832.0

7.2132

6.0978

836.0

181.0901

167.6106

836.0

7.2132

6.0978

840.0

181.0901

167.6106

840.0

7.2132

6.0958

844.0

181.0901

167.6106

844.0

7.2132

6.0958

848.0

181.0422

167.5967

848.0

7.2132

6.0945

852.0

181.0422

167.5967

852.0

7.2103

6.0926

856.0

181.0386

167.5047

856.0

7.2103

6.0905

860.0

181.0386

167.4434

860.0

7.2103

6.0836

864.0

180.9937

167.4434

864.0

7.2103

6.0836

868.0

180.9809

167.4434

868.0

7.2103

6.0836

872.0

180.9805

167.4254

6.0792

876.0

180.9321

167.4254

6.0792

880.0

180.8728

167.4254

6.0792

884.0

180.7905

167.4254

884.0

7.2078

6.0792

888.0

180.7905

167.4254

888.0

7.2078

6.0792

892.0

180.778

167.4254

892.0

7.2018

6.0792

896.0

180.697

167.4254

896.0

7.2018

6.0792

900.0

180.697

167.4254

900.0

7.2018

6.0792

904.0

180.697

167.4254

904.0

7.2018

6.0771

908.0

180.697

167.4254

908.0

7.2018

6.0771

912.0

180.697

167.4254

912.0

7.1889

6.0771

916.0

180.5712

167.4254

916.0

7.1867

6.0771

920.0

180.4511

167.4254

920.0

7.1867

6.0771

924.0

180.4383

167.3395

924.0

7.1795

6.0771

928.0

180.4383

167.3395

928.0

7.1778

6.0771

932.0

180.4311

167.3395

932.0

7.1778

6.0754

936.0

180.3908

167.3395

936.0

7.1778

6.0754

940.0

180.3908

167.3395

940.0

7.1778

6.074

944.0

180.3908

167.3395

944.0

7.1744

6.0701

948.0

180.3658

167.3395

948.0

7.1744

6.0701

952.0

180.3658

167.3138

952.0

7.1744

6.0687

956.0

180.2902

167.0649

956.0

7.173

6.0687

960.0

180.2021

167.0649

960.0

7.1691

6.0687

964.0

180.2021

167.0649

964.0

7.1647

6.0687

968.0

180.2021

166.9754

968.0

7.1616

6.0621

972.0

180.2021

166.9754

972.0

7.1599

6.0577

976.0

180.1819

166.9754

976.0

7.1599

6.0568

980.0

180.1658

166.9754

980.0

7.1588

6.0568

984.0

180.1111

166.9754

984.0

7.1545

6.0522

988.0

180.0433

166.9754

988.0

7.1317

6.0522

992.0

180.0132

166.9754

992.0

7.1317

6.0522

996.0

179.8577

166.8129

996.0

7.1253

6.0522

1000.0

179.8137

166.8129

1000.0

7.1253

6.0514

1004.0

179.6006

166.8129

1004.0

7.124

6.0514

1008.0

179.6006

166.7085

1008.0

7.124

6.0514

1012.0

179.5311

166.6816

1012.0

7.124

6.0514

1016.0

179.5311

166.6816

1016.0

7.124

6.0487

1020.0

179.5311

166.6816

1020.0

7.124

6.0487

1024.0

179.5311

166.6816

1024.0

7.1239

6.0487

1028.0

179.5049

166.6816

1028.0

7.1124

6.0487

1032.0

179.4551

166.6816

1032.0

7.1013

6.0487

1036.0

179.4551

166.6816

1036.0

7.1007

6.0487

1040.0

179.361

166.6816

1040.0

7.0928

6.0487

1044.0

179.361

166.6816

1044.0

7.0921

6.0487

1048.0

179.361

166.6816

1048.0

7.0921

6.0482

1052.0

179.361

166.6816

1052.0

7.0921

6.0482

1056.0

179.361

166.6816

1056.0

7.0921

6.0482

1060.0

179.3107

166.6816

1060.0

7.0921

6.0482

1064.0

179.1672

166.6816

1064.0

7.0888

6.0482

1068.0

179.1672

166.6816

1068.0

7.0888

6.0482

1072.0

179.1481

166.6816

1072.0

7.0888

6.0482

1076.0

179.1481

166.6816

1076.0

7.0888

6.0482

1080.0

179.0953

166.6816

1080.0

7.0888

6.0482

1084.0

179.0953

166.6816

1084.0

7.0888

6.0462

1088.0

179.0919

166.6816

1088.0

7.0888

6.0462

1092.0

179.0919

166.6324

1092.0

7.0865

6.0462

1096.0

179.0919

166.5514

1096.0

7.0855

6.0462

1100.0

179.0919

166.5514

1100.0

7.0855

6.0458

1104.0

179.0919

166.5514

1104.0

7.0855

6.0458

1108.0

179.048

166.5514

1108.0

7.0693

6.0439

1112.0

179.048

166.5514

1112.0

7.0614

6.0439

1116.0

179.048

166.5514

1116.0

7.0612

6.0415

1120.0

179.048

166.5077

1120.0

7.0612

6.0415

1124.0

179.048

166.5077

1124.0

7.0612

6.0415

1128.0

179.048

166.5077

1128.0

7.0605

6.0415

1132.0

179.0363

166.5077

1132.0

7.0605

6.0415

1136.0

179.0363

166.5077

1136.0

7.0605

6.0415

1140.0

179.0363

166.5077

1140.0

7.0605

6.0415

1144.0

178.9058

166.5077

1144.0

7.0605

6.0368

1148.0

178.9058

166.5077

6.0355

1152.0

178.8898

166.4612

1152.0

7.0523

6.0355

1156.0

178.8663

166.4612

1156.0

7.0523

6.0285

1160.0

178.8663

166.445

1160.0

7.0523

6.0285

1164.0

178.8663

166.445

1164.0

7.0523

6.0285

1168.0

178.7521

166.445

1168.0

7.0523

6.0276

1172.0

178.7521

166.4443

1172.0

7.0491

6.0276

1176.0

178.7521

166.4443

1176.0

7.0364

6.0276

1180.0

178.7521

166.4324

1180.0

7.0364

6.0217

1184.0

178.7331

166.4019

1184.0

7.0364

6.0217

1188.0

178.7331

166.4019

1188.0

7.0364

6.0217

1192.0

178.7331

166.4019

1192.0

7.0364

6.0217

1196.0

178.7331

166.4019

1196.0

7.0364

6.0203

1200.0

178.6998

166.4019

1200.0

7.0364

6.0203

1204.0

178.6998

166.4019

1204.0

7.0328

6.0203

1208.0

178.6998

166.4019

1208.0

7.0328

6.0203

1212.0

178.6867

166.4019

1212.0

7.0317

6.0203

1216.0

178.6867

166.4019

1216.0

7.0291

6.0181

1220.0

178.6554

166.361

1220.0

7.0291

6.0181

1224.0

178.6554

166.361

1224.0

7.0291

6.0181

1228.0

178.5876

166.361

1228.0

7.0291

6.0167

1232.0

178.4073

166.3542

1232.0

7.0151

6.0167

1236.0

178.4073

166.3542

1236.0

7.014

6.0167

1240.0

178.4073

166.3542

1240.0

7.014

6.0167

1244.0

178.4073

166.3542

1244.0

7.014

6.0134

1248.0

178.4073

166.3542

1248.0

7.014

6.0134

1252.0

178.4073

166.3542

1252.0

7.014

6.0134

1256.0

178.4073

166.3542

1256.0

7.0089

6.0132

1260.0

178.3585

166.2985

1260.0

7.0089

6.0132

1264.0

178.2619

166.2985

1264.0

7.0089

6.0132

1268.0

178.2619

166.2985

1268.0

7.0089

6.0132

1272.0

178.2619

166.2985

1272.0

7.0066

6.0132

1276.0

178.2619

166.2985

1276.0

7.0066

6.0132

1280.0

178.1991

166.2985

1280.0

7.0065

6.0132

1284.0

178.1902

166.258

1284.0

7.0051

6.0132

1288.0

178.1848

166.2479

1288.0

7.0051

6.0132

1292.0

178.1848

166.2479

1292.0

7.004

6.0132

1296.0

178.1848

166.2479

1296.0

7.004

6.0132

1300.0

178.0742

166.2479

1300.0

7.0036

6.0132

1304.0

177.9499

166.2479

1304.0

7.0036

6.0132

1308.0

177.9499

166.2164

1308.0

6.9734

6.0132

1312.0

177.8104

166.2164

1312.0

6.9734

6.0132

1316.0

177.8104

166.1434

1316.0

6.9729

6.0081

1320.0

177.8104

166.1434

1320.0

6.9729

6.0073

1324.0

177.8104

166.1434

1324.0

6.9729

6.0073

1328.0

177.8104

166.1434

1328.0

6.9715

6.0073

1332.0

177.7762

166.1434

1332.0

6.9715

6.0034

1336.0

177.7762

166.1434

1336.0

6.9562

6.0034

1340.0

177.7762

166.1434

1340.0

6.9562

6.0022

1344.0

177.7096

166.1434

1344.0

6.9456

6.0022

1348.0

177.6754

166.1434

1348.0

6.9456

6.0022

1352.0

177.6533

166.1434

1352.0

6.9334

6.0022

1356.0

177.6339

166.1434

1356.0

6.9334

6.0022

1360.0

177.6339

166.1434

1360.0

6.9334

6.0022

1364.0

177.6076

166.1434

1364.0

6.9334

6.0016

1368.0

177.6076

166.1292

1368.0

6.9334

6.0016

1372.0

177.6076

166.1292

1372.0

6.9334

6.0016

1376.0

177.6076

166.1135

1376.0

6.9319

6.0016

1380.0

177.6076

166.092

1380.0

6.9313

6.0013

1384.0

177.5703

166.092

1384.0

6.9313

6.0013

1388.0

177.5351

166.092

1388.0

6.9288

6.0013

1392.0

177.5351

166.092

1392.0

6.9288

6.0013

1396.0

177.5351

166.092

1396.0

6.9288

6.0013

1400.0

177.3244

166.092

1400.0

6.9288

6.0013

1404.0

177.3244

166.092

1404.0

6.9288

6.0

1408.0

177.3244

166.092

1408.0

6.9224

6.0

1412.0

177.3244

166.092

1412.0

6.9153

6.0

1416.0

177.3244

166.092

1416.0

6.9153

6.0

1420.0

177.2651

166.092

5.9988

1424.0

177.2651

166.092

1424.0

6.9079

5.9988

1428.0

177.2651

166.0302

1428.0

6.9079

5.9988

1432.0

177.2651

165.9921

1432.0

6.9079

5.9988

1436.0

177.2651

165.9921

1436.0

6.9079

5.9988

1440.0

177.209

165.9921

1440.0

6.9079

5.9988

1444.0

177.1954

165.9921

5.9988

1448.0

177.1954

165.9908

5.9972

1452.0

177.1368

165.9908

5.9972

1456.0

176.9959

165.9908

1456.0

6.9038

5.9972

1460.0

176.9959

165.9908

1460.0

6.9038

5.9972

1464.0

176.9959

165.9907

1464.0

6.8963

5.9972

1468.0

176.9959

165.9907

1468.0

6.8963

5.9972

1472.0

176.9959

165.9907

1472.0

6.8963

5.9972

1476.0

176.9959

165.9907

1476.0

6.8963

5.9972

1480.0

176.9959

165.9907

1480.0

6.8963

5.9972

1484.0

176.9805

165.9682

1484.0

6.8963

5.9972

1488.0

176.9805

165.9682

5.9972

1492.0

176.9805

165.9474

1492.0

6.8903

5.9972

1496.0

176.9805

165.9474

1496.0

6.8903

5.9972

1500.0

176.9805

165.9474

1500.0

6.8903

5.9972

1504.0

176.9805

165.9474

1504.0

6.8903

5.9972

1508.0

176.9805

165.9474

1508.0

6.8903

5.9935

1512.0

176.9805

165.9474

1512.0

6.8903

5.9935

1516.0

176.9805

165.9474

1516.0

6.8896

5.9935

165.9474

1520.0

6.8896

5.9935

1524.0

176.7356

165.9474

1524.0

6.8896

5.9935

1528.0

176.7356

165.9474

1528.0

6.8822

5.9935

1532.0

176.7356

165.9474

1532.0

6.8822

5.9935

1536.0

176.7356

165.9398

1536.0

6.8822

5.9935

1540.0

176.6213

165.9398

1540.0

6.8822

5.9935

1544.0

176.6213

165.9398

1544.0

6.8822

5.9935

1548.0

176.6213

165.9398

1548.0

6.8672

5.9935

1552.0

176.6213

165.9398

1552.0

6.8672

5.9935

1556.0

176.5787

165.9398

1556.0

6.8672

5.9935

1560.0

176.5787

165.9398

1560.0

6.8672

5.9935

1564.0

176.548

165.9398

1564.0

6.8646

5.9935

1568.0

176.548

165.9398

1568.0

6.8646

5.9935

1572.0

176.4314

165.9398

1572.0

6.8646

5.9935

1576.0

176.4314

165.9398

1576.0

6.8646

5.9935

1580.0

176.4314

165.9398

1580.0

6.8646

5.9935

1584.0

176.4314

165.8413

1584.0

6.8646

5.9935

1588.0

176.4037

165.8413

1588.0

6.8646

5.9935

165.8413

1592.0

6.8646

5.9935

165.8413

1596.0

6.8646

5.9935

165.8413

1600.0

6.8646

5.9935

165.8172

1604.0

6.8646

5.9935

165.8172

1608.0

6.8646

5.9935

165.8172

1612.0

6.8437

5.9935

1616.0

176.2282

165.8172

1616.0

6.8437

5.9935

1620.0

176.2282

165.8172

1620.0

6.8437

5.9935

1624.0

176.2282

165.8172

1624.0

6.8437

5.9935

1628.0

176.2282

165.8172

1628.0

6.8437

5.9878

1632.0

176.2282

165.8172

1632.0

6.8437

5.9878

1636.0

176.2282

165.8172

1636.0

6.8437

5.981

1640.0

176.2282

165.8172

1640.0

6.8437

5.981

1644.0

176.2257

165.8172

1644.0

6.8437

5.981

1648.0

175.9881

165.8172

1648.0

6.8436

5.981

1652.0

175.9881

165.8172

1652.0

6.8394

5.981

1656.0

175.9881

165.8172

1656.0

6.8394

5.981

1660.0

175.9772

165.8172

1660.0

6.8394

5.981

1664.0

175.8998

165.8172

1664.0

6.8394

5.981

1668.0

175.8998

165.8172

1668.0

6.8394

5.981

1672.0

175.8998

165.8172

1672.0

6.8394

5.981

1676.0

175.8942

165.8172

1676.0

6.8394

5.981

1680.0

175.8942

165.8172

1680.0

6.8351

5.981

1684.0

175.8783

165.8172

1684.0

6.8282

5.981

1688.0

175.8783

165.8172

1688.0

6.8282

5.981

1692.0

175.8783

165.8172

1692.0

6.8265

5.9809

1696.0

175.8783

165.8172

1696.0

6.8265

5.9809

1700.0

175.8783

165.8172

1700.0

6.8265

5.9809

1704.0

175.8783

165.8172

1704.0

6.8265

5.9809

1708.0

175.7589

165.8172

1708.0

6.8237

5.9809

1712.0

175.7589

165.8172

1712.0

6.8237

5.9809

1716.0

175.6408

165.8172

1716.0

6.8237

5.9809

1720.0

175.5233

165.8172

1720.0

6.8237

5.9809

165.8172

1724.0

6.8237

5.9809

165.8172

1728.0

6.8237

5.9809

165.8172

1732.0

6.8237

5.9809

1736.0

175.4174

165.8172

1736.0

6.8237

5.9809

1740.0

175.3918

165.8172

1740.0

6.8237

5.9809

1744.0

175.3918

165.8172

1744.0

6.8237

5.9809

1748.0

175.3918

165.8172

1748.0

6.8237

5.9809

1752.0

175.3227

165.8172

1752.0

6.8237

5.9809

1756.0

175.3227

165.8172

1756.0

6.8231

5.9809

1760.0

175.3173

165.8172

1760.0

6.8231

5.9809

1764.0

175.3173

165.8172

1764.0

6.8231

5.9803

1768.0

175.3173

165.8172

1768.0

6.8231

5.9803

1772.0

175.274

165.8172

1772.0

6.8231

5.9803

1776.0

175.274

165.8172

1776.0

6.8231

5.9803

1780.0

175.274

165.8172

1780.0

6.8198

5.9803

1784.0

175.274

165.8172

1784.0

6.8198

5.9803

1788.0

175.274

165.8172

1788.0

6.8198

5.9803

1792.0

175.274

165.8172

1792.0

6.8198

5.9803

1796.0

175.1822

165.8172

1796.0

6.8198

5.9803

1800.0

175.1822

165.8172

1800.0

6.8198

5.979

1804.0

175.1822

165.8172

1804.0

6.8183

5.979

1808.0

175.1245

165.8172

1808.0

6.8121

5.979

1812.0

175.1245

165.8172

1812.0

6.8117

5.979

1816.0

175.1245

165.8172

1816.0

6.8117

5.9783

1820.0

175.1245

165.8172

1820.0

6.7964

5.9783

1824.0

175.1245

165.8172

1824.0

6.7963

5.9762

1828.0

175.1245

165.7888

1828.0

6.7963

5.9762

1832.0

175.1245

165.7888

1832.0

6.7963

5.9762

1836.0

175.1245

165.7888

1836.0

6.7963

5.9762

1840.0

175.1245

165.7888

1840.0

6.7963

5.9762

1844.0

175.0654

165.7888

1844.0

6.7963

5.9762

1848.0

175.0654

165.7888

1848.0

6.7963

5.9762

1852.0

175.0177

165.7888

1852.0

6.7927

5.9762

1856.0

175.0177

165.7888

1856.0

6.7706

5.9762

1860.0

175.0144

165.7888

1860.0

6.7706

5.9762

1864.0

175.0144

165.7888

1864.0

6.7706

5.9762

1868.0

175.0144

165.7888

1868.0

6.7684

5.9762

1872.0

175.0144

165.7888

1872.0

6.7684

5.9761

1876.0

175.0144

165.7888

1876.0

6.7684

5.9758

1880.0

174.9528

165.7888

1880.0

6.7684

5.9758

1884.0

174.9528

165.7888

1884.0

6.7684

5.9758

1888.0

174.9528

165.7888

1888.0

6.7684

5.9758

1892.0

174.9528

165.7888

1892.0

6.7673

5.9758

1896.0

174.9528

165.7888

1896.0

6.7673

5.9758

1900.0

174.9528

165.7888

1900.0

6.7673

5.9758

1904.0

174.9254

165.7888

1904.0

6.7673

5.9758

1908.0

174.9254

165.7888

1908.0

6.7673

5.9758

1912.0

174.9254

165.7888

1912.0

6.7673

5.9758

1916.0

174.9254

165.7888

1916.0

6.7673

5.9758

1920.0

174.9254

165.7888

1920.0

6.7673

5.9758

1924.0

174.8403

165.7888

1924.0

6.7673

5.9758

1928.0

174.8403

165.7888

1928.0

6.7673

5.9758

1932.0

174.8403

165.7888

1932.0

6.7673

5.9758

1936.0

174.8403

165.7888

1936.0

6.7673

5.9758

1940.0

174.8403

165.7888

1940.0

6.7673

5.9758

1944.0

174.8403

165.7888

1944.0

6.7454

5.9758

1948.0

174.8293

165.723

1948.0

6.7454

5.9758

165.723

1952.0

6.7454

5.9758

165.723

1956.0

6.7437

5.9758

165.723

1960.0

6.7437

5.9758

165.723

1964.0

6.7437

5.9758

165.723

1968.0

6.7437

5.9758

165.723

1972.0

6.7437

5.9758

165.723

1976.0

6.7421

5.9758

1980.0

174.8154

165.723

1980.0

6.7421

5.9758

1984.0

174.8154

165.723

1984.0

6.7421

5.9758

1988.0

174.8154

165.723

1988.0

6.7421

5.9758

1992.0

174.8135

165.723

1992.0

6.7421

5.9758

1996.0

174.7941

165.723

1996.0

6.7421

5.9758

2000.0

174.7863

165.723

2000.0

6.7421

5.9758

2004.0

174.7863

165.723

2004.0

6.7421

5.9758

2008.0

174.7227

165.723

2008.0

6.7421

5.9758

2012.0

174.6671

165.723

2012.0

6.7421

5.9758

2016.0

174.6671

165.703

2016.0

6.7421

5.9758

2020.0

174.6259

165.703

2020.0

6.7421

5.9758

2024.0

174.5855

165.703

2024.0

6.7299

5.9758

2028.0

174.5855

165.703

2028.0

6.7299

5.9758

2032.0

174.5855

165.703

2032.0

6.7299

5.9758

2036.0

174.5855

165.703

2036.0

6.7299

5.9758

2040.0

174.5855

165.703

2040.0

6.7246

5.9758

2044.0

174.5782

165.703

2044.0

6.7246

5.9758

2048.0

174.5756

165.703

2048.0

6.7246

5.9758

2052.0

174.5756

165.703

2052.0

6.7246

5.9758

2056.0

174.5756

165.703

2056.0

6.7246

5.9758

2060.0

174.5756

165.703

2060.0

6.7246

5.9756

2064.0

174.5756

165.703

2064.0

6.7246

5.9756

2068.0

174.5756

165.703

2068.0

6.7246

5.9756

2072.0

174.5756

165.703

2072.0

6.7246

5.9756

2076.0

174.5756

165.6997

2076.0

6.7246

5.9756

2080.0

174.5756

165.6997

2080.0

6.7246

5.9756

2084.0

174.5756

165.6997

2084.0

6.7246

5.9756

2088.0

174.5756

165.6997

2088.0

6.7246

5.9755

2092.0

174.5034

165.6997

2092.0

6.7246

5.9755

2096.0

174.4523

165.6997

2096.0

6.7206

5.9755

2100.0

174.4523

165.6997

2100.0

6.7147

5.9755

2104.0

174.4523

165.6997

2104.0

6.7138

5.9755

2108.0

174.4523

165.6997

2108.0

6.7138

5.9755

2112.0

174.4523

165.6997

2112.0

6.7086

5.9755

2116.0

174.4523

165.6997

2116.0

6.7086

5.9755

2120.0

174.4523

165.6997

2120.0

6.7086

5.9755

2124.0

174.4407

165.6997

2124.0

6.7077

5.9755

2128.0

174.4407

165.6997

2128.0

6.7077

5.9755

2132.0

174.4407

165.6997

2132.0

6.7077

5.9755

2136.0

174.4407

165.6997

2136.0

6.7052

5.9755

2140.0

174.4407

165.6997

2140.0

6.7052

5.9755

2144.0

174.4407

165.6997

2144.0

6.7052

5.9749

2148.0

174.4407

165.6997

2148.0

6.6965

5.9749

2152.0

174.4407

165.6997

2152.0

6.6965

5.9749

2156.0

174.4407

165.6997

2156.0

6.6965

5.9749

2160.0

174.4407

165.6997

2160.0

6.6965

5.9749

2164.0

174.4407

165.6997

2164.0

6.6965

5.9749

2168.0

174.4407

165.6997

2168.0

6.6965

5.9749

2172.0

174.4407

165.6997

2172.0

6.6965

5.9735

2176.0

174.4407

165.6997

2176.0

6.6965

5.9735

2180.0

174.4407

165.6744

2180.0

6.6931

5.9735

2184.0

174.4407

165.6642

2184.0

6.6931

5.9735

2188.0

174.4407

165.6571

2188.0

6.6931

5.9735

2192.0

174.4407

165.6571

2192.0

6.6931

5.9735

2196.0

174.4003

165.6571

2196.0

6.6931

5.9735

2200.0

174.4003

165.6571

2200.0

6.6912

5.9735

2204.0

174.4003

165.6008

2204.0

6.6912

5.9735

2208.0

174.4003

165.6008

2208.0

6.6893

5.9735

2212.0

174.4003

165.6008

2212.0

6.6881

5.9735

2216.0

174.4003

165.5689

2216.0

6.6881

5.9735

2220.0

174.4003

165.5689

2220.0

6.6881

5.9735

2224.0

174.4003

165.5689

2224.0

6.6881

5.9735

2228.0

174.4003

165.5689

2228.0

6.6881

5.9735

2232.0

174.4003

165.5689

2232.0

6.6852

5.9735

2236.0

174.4003

165.5689

2236.0

6.6852

5.9735

2240.0

174.3756

165.5614

2240.0

6.6852

5.9735

2244.0

174.3756

165.5614

2244.0

6.6852

5.9735

2248.0

174.3314

165.5614

2248.0

6.6848

5.9735

165.5614

2252.0

6.6848

5.9735

165.5614

2256.0

6.6848

5.9735

2260.0

174.2389

165.5614

2260.0

6.6798

5.9735

2264.0

174.2389

165.5614

2264.0

6.6798

5.9735

2268.0

174.2389

165.5614

2268.0

6.6798

5.9735

2272.0

174.2389

165.5614

2272.0

6.6798

5.9735

2276.0

174.2389

165.5614

2276.0

6.6797

5.9735

2280.0

174.2389

165.5614

2280.0

6.6774

5.9735

2284.0

174.2277

165.5614

2284.0

6.6774

5.9735

2288.0

174.2277

165.5614

2288.0

6.6774

5.9735

2292.0

174.2277

165.5614

2292.0

6.6774

5.9735

2296.0

174.2277

165.5614

2296.0

6.6774

5.9735

2300.0

174.2277

165.5614

2300.0

6.6774

5.9735

2304.0

174.2198

165.5614

2304.0

6.6774

5.9735

2308.0

174.2198

165.5614

2308.0

6.6774

5.9735

2312.0

174.2014

165.5614

2312.0

6.6774

5.9735

2316.0

174.1484

165.5614

2316.0

6.6774

5.9735

2320.0

174.1271

165.5614

2320.0

6.676

5.9735

2324.0

174.1271

165.5614

2324.0

6.676

5.9735

2328.0

174.1271

165.5614

2328.0

6.676

5.9735

2332.0

174.1271

165.5593

2332.0

6.676

5.9735

2336.0

174.1271

165.5593

2336.0

6.6756

5.9735

2340.0

174.1271

165.5289

2340.0

6.6756

5.9735

2344.0

174.1271

165.5289

2344.0

6.6756

5.9735

2348.0

174.1271

165.5289

2348.0

6.6718

5.9735

2352.0

174.1271

165.5289

2352.0

6.6718

5.9735

2356.0

174.0386

165.5289

2356.0

6.6718

5.9735

2360.0

174.0272

165.5289

2360.0

6.6718

5.9735

2364.0

173.9601

165.5289

2364.0

6.6718

5.9735

2368.0

173.9601

165.5289

2368.0

6.6718

5.9735

2372.0

173.9601

165.5289

2372.0

6.6718

5.9735

2376.0

173.9601

165.4992

2376.0

6.6718

5.9735

2380.0

173.9601

165.4992

2380.0

6.6685

5.9735

2384.0

173.9601

165.4992

2384.0

6.6665

5.9735

2388.0

173.9601

165.4992

2388.0

6.6647

5.9735

2392.0

173.9601

165.4992

2392.0

6.6647

5.9735

2396.0

173.9601

165.4992

2396.0

6.6647

5.9735

2400.0

173.9601

165.4613

2400.0

6.6647

5.9735

2404.0

173.9601

165.4613

2404.0

6.6647

5.9735

2408.0

173.9601

165.4613

2408.0

6.6647

5.9735

2412.0

173.9601

165.4613

2412.0

6.6647

5.9735

2416.0

173.9601

165.4494

2416.0

6.6647

5.9735

2420.0

173.9601

165.4494

2420.0

6.6647

5.9735

2424.0

173.9601

165.4494

2424.0

6.6647

5.9735

2428.0

173.9601

165.4494

2428.0

6.6647

5.9735

2432.0

173.9601

165.4494

2432.0

6.6647

5.9735

2436.0

173.9601

165.4494

2436.0

6.6647

5.9735

2440.0

173.9601

165.4494

2440.0

6.6647

5.9735

2444.0

173.9601

165.4494

2444.0

6.6647

5.9735

2448.0

173.9601

165.4494

2448.0

6.6646

5.9735

2452.0

173.9601

165.4494

2452.0

6.6646

5.9735

2456.0

173.9148

165.4494

2456.0

6.6646

5.9735

2460.0

173.8211

165.3444

2460.0

6.6646

5.9735

2464.0

173.8211

165.3444

2464.0

6.6646

5.9735

2468.0

173.8211

165.2816

2468.0

6.6646

5.9735

2472.0

173.8069

165.2816

2472.0

6.6646

5.9735

2476.0

173.8069

165.2816

2476.0

6.6646

5.9735

2480.0

173.8069

165.2816

2480.0

6.6646

5.9735

2484.0

173.7889

165.2816

2484.0

6.6646

5.9735

2488.0

173.7438

165.2816

2488.0

6.6646

5.9735

2492.0

173.7438

165.2816

2492.0

6.6646

5.9735

2496.0

173.7438

165.2816

2496.0

6.6646

5.9735

2500.0

173.7438

165.2816

2500.0

6.6621

5.9735

2504.0

173.7438

165.2816

2504.0

6.6621

5.9735

2508.0

173.7438

165.2816

2508.0

6.6621

5.9735

2512.0

173.7438

165.2621

2512.0

6.6621

5.9735

2516.0

173.7438

165.2621

2516.0

6.6621

5.9735

2520.0

173.7438

165.2621

2520.0

6.6621

5.9735

2524.0

173.7438

165.1988

2524.0

6.6621

5.9735

2528.0

173.7438

165.1988

2528.0

6.6621

5.9735

2532.0

173.7438

165.1988

2532.0

6.6621

5.9735

2536.0

173.7438

165.1988

2536.0

6.6621

5.9735

2540.0

173.6232

165.1988

2540.0

6.6621

5.9735

2544.0

173.6232

165.1988

2544.0

6.6621

5.9735

2548.0

173.6232

165.1988

2548.0

6.6621

5.9735

2552.0

173.6232

165.1988

2552.0

6.6621

5.9735

2556.0

173.6232

165.1988

2556.0

6.6621

5.9735

2560.0

173.6232

165.1988

2560.0

6.6621

5.9735

2564.0

173.6232

165.1988

2564.0

6.6621

5.9735

2568.0

173.6232

165.1988

2568.0

6.6621

5.9735

2572.0

173.6232

165.1988

2572.0

6.6621

5.9735

2576.0

173.6232

165.1988

2576.0

6.6621

5.9735

2580.0

173.5933

165.1988

2580.0

6.6621

5.9735

2584.0

173.5933

165.1988

2584.0

6.6621

5.9735

2588.0

173.5933

165.1988

2588.0

6.6621

5.9735

2592.0

173.5933

165.1988

2592.0

6.6608

5.9735

2596.0

173.5933

165.1988

2596.0

6.6608

5.9735

2600.0

173.474

165.1988

2600.0

6.6543

5.9735

2604.0

173.474

165.1988

2604.0

6.6543

5.9735

2608.0

173.474

165.1988

2608.0

6.6543

5.9735

2612.0

173.474

165.1988

2612.0

6.6543

5.9735

2616.0

173.474

165.1988

2616.0

6.6543

5.9735

2620.0

173.474

165.1988

2620.0

6.6543

5.9735

2624.0

173.474

165.1988

2624.0

6.6508

5.9735

2628.0

173.474

165.1988

2628.0

6.6508

5.9735

2632.0

173.474

165.1988

5.9735

2636.0

173.474

165.195

5.9726

2640.0

173.474

165.195

2640.0

6.6497

5.9726

2644.0

173.474

165.195

2644.0

6.6497

5.9726

2648.0

173.474

165.1766

2648.0

6.6497

5.9726

2652.0

173.474

165.1766

2652.0

6.6497

5.9726

2656.0

173.4389

165.1766

5.9726

2660.0

173.4389

165.1766

5.9726

2664.0

173.4107

165.1766

5.9726

2668.0

173.4107

165.1766

5.9726

2672.0

173.4107

165.1766

5.9726

2676.0

173.4107

165.1766

2676.0

6.6418

5.9726

2680.0

173.4107

165.1317

2680.0

6.6418

5.9726

2684.0

173.4107

165.1317

2684.0

6.6384

5.9726

2688.0

173.4107

165.1317

2688.0

6.6384

5.9726

2692.0

173.4107

165.1317

2692.0

6.6384

5.9726

2696.0

173.4107

165.1317

2696.0

6.6384

5.9726

2700.0

173.4107

165.1317

2700.0

6.6384

5.9726

2704.0

173.4107

165.1317

2704.0

6.6344

5.9726

2708.0

173.4107

165.1317

2708.0

6.6344

5.9726

2712.0

173.4107

165.1317

2712.0

6.6344

5.9726

2716.0

173.4107

165.1317

2716.0

6.6344

5.9726

2720.0

173.4107

165.122

2720.0

6.6303

5.9726

2724.0

173.4107

165.122

2724.0

6.6303

5.9722

2728.0

173.3823

165.122

2728.0

6.6303

5.9722

2732.0

173.3823

165.122

2732.0

6.6303

5.9722

2736.0

173.3823

165.122

2736.0

6.6303

5.9722

2740.0

173.3488

165.122

2740.0

6.6303

5.9722

2744.0

173.3488

165.122

2744.0

6.6303

5.9722

2748.0

173.3488

165.1163

2748.0

6.6303

5.9722

2752.0

173.3488

165.1163

2752.0

6.6303

5.9722

2756.0

173.3276

165.1163

2756.0

6.6303

5.9722

2760.0

173.3276

165.1163

2760.0

6.6295

5.9722

2764.0

173.3276

165.1163

2764.0

6.6295

5.9722

2768.0

173.3276

165.1163

2768.0

6.6295

5.9722

2772.0

173.3276

165.1163

2772.0

6.6295

5.9722

2776.0

173.3276

165.1163

2776.0

6.6295

5.9722

2780.0

173.3276

165.1163

2780.0

6.6295

5.9722

2784.0

173.3276

165.1163

2784.0

6.6295

5.9722

2788.0

173.3276

165.1163

2788.0

6.6295

5.9722

2792.0

173.3276

165.1163

2792.0

6.6295

5.9722

2796.0

173.2862

165.1163

2796.0

6.6295

5.9722

2800.0

173.2622

165.1163

2800.0

6.6295

5.9722

2804.0

173.2622

165.1152

2804.0

6.6295

5.9722

2808.0

173.2622

165.1152

2808.0

6.6295

5.9722

2812.0

173.2622

165.1152

2812.0

6.6295

5.9722

2816.0

173.2622

165.1152

2816.0

6.6295

5.9722

2820.0

173.2622

165.1152

5.9722

2824.0

173.2079

165.1152

5.9722

2828.0

173.2079

165.1152

5.9722

2832.0

173.2079

165.1152

5.9722

2836.0

173.2079

165.1152

5.9722

2840.0

173.2079

165.1152

5.9722

2844.0

173.2079

165.1152

5.9722

2848.0

173.2079

165.1152

5.9722

2852.0

173.1429

165.1152

5.9722

2856.0

173.1429

165.1152

2856.0

6.6192

5.9722

2860.0

173.1429

165.1064

2860.0

6.6192

5.9722

2864.0

173.1429

165.0215

2864.0

6.6185

5.9722

2868.0

173.1429

165.0215

2868.0

6.6185

5.9722

2872.0

173.1429

165.0215

2872.0

6.6185

5.9722

2876.0

173.1429

165.0164

2876.0

6.6185

5.9722

2880.0

173.1429

165.0164

2880.0

6.6185

5.9722

2884.0

173.1429

165.0164

2884.0

6.6185

5.9722

2888.0

173.1429

165.0164

2888.0

6.6185

5.9722

2892.0

173.1429

165.0164

2892.0

6.6185

5.9722

2896.0

173.1429

165.0164

2896.0

6.6185

5.9722

2900.0

173.1319

165.0164

2900.0

6.6185

5.9722

2904.0

173.1319

165.0164

2904.0

6.6185

5.9722

2908.0

173.1319

165.0164

2908.0

6.6185

5.9722

2912.0

173.1289

165.0164

2912.0

6.6185

5.9722

2916.0

173.1289

165.0164

2916.0

6.6185

5.9722

2920.0

173.1289

165.0164

2920.0

6.6185

5.9722

2924.0

173.0738

165.0164

2924.0

6.6185

5.9722

2928.0

173.0738

165.0164

2928.0

6.6088

5.9722

2932.0

173.0738

164.9355

2932.0

6.6088

5.9722

2936.0

173.0738

164.9355

2936.0

6.6088

5.9722

2940.0

173.0738

164.9355

2940.0

6.6088

5.9722

2944.0

173.0738

164.9355

2944.0

6.6088

5.9722

2948.0

173.0738

164.9355

2948.0

6.6088

5.9722

2952.0

173.0706

164.9355

2952.0

6.6088

5.9722

2956.0

172.9786

164.9355

2956.0

6.6088

5.9722

2960.0

172.8858

164.9355

2960.0

6.6088

5.9722

2964.0

172.8841

164.9355

2964.0

6.6081

5.9722

2968.0

172.8841

164.9355

2968.0

6.6022

5.9722

2972.0

172.8841

164.9355

2972.0

6.6014

5.9707

2976.0

172.8841

164.9355

2976.0

6.6014

5.9707

2980.0

172.8841

164.9355

2980.0

6.6014

5.9707

2984.0

172.8841

164.9355

2984.0

6.6011

5.9707

2988.0

172.8841

164.9355

2988.0

6.6011

5.9707

2992.0

172.8841

164.9355

2992.0

6.6011

5.9707

2996.0

172.8841

164.9355

2996.0

6.6011

5.9707

3000.0

172.8837

164.9355

3000.0

6.6011

5.9707

3004.0

172.8837

164.9355

5.9707

3008.0

172.8837

164.9355

5.9707

3012.0

172.8837

164.9355

5.9707

3016.0

172.8714

164.9355

5.9707

3020.0

172.8714

164.9355

3020.0

6.5826

5.9707

3024.0

172.8506

164.9355

3024.0

6.5742

5.9707

3028.0

172.8506

164.9355

3028.0

6.5742

5.9707

3032.0

172.8506

164.9355

3032.0

6.5742

5.9707

3036.0

172.8506

164.9355

3036.0

6.5742

5.9707

3040.0

172.8506

164.8617

3040.0

6.5721

5.9707

3044.0

172.8506

164.7754

3044.0

6.5721

5.9707

3048.0

172.8506

164.7754

3048.0

6.5721

5.9707

3052.0

172.8506

164.7754

3052.0

6.5721

5.9707

3056.0

172.8506

164.7754

3056.0

6.5707

5.9707

3060.0

172.8506

164.7754

3060.0

6.5707

5.9707

3064.0

172.8506

164.7754

3064.0

6.5707

5.9707

3068.0

172.8506

164.7754

3068.0

6.5707

5.9707

3072.0

172.8506

164.7754

3072.0

6.5707

5.9707

3076.0

172.8506

164.7517

3076.0

6.5707

5.9707

3080.0

172.8506

164.7517

3080.0

6.5707

5.9707

3084.0

172.8506

164.7517

3084.0

6.5707

5.9707

3088.0

172.7728

164.7517

3088.0

6.5707

5.9707

3092.0

172.772

164.7517

3092.0

6.5707

5.9707

3096.0

172.711

164.7517

3096.0

6.5707

5.9707

3100.0

172.711

164.7517

3100.0

6.5707

5.9707

3104.0

172.711

164.748

3104.0

6.5707

5.9707

3108.0

172.711

164.748

3108.0

6.5707

5.9707

3112.0

172.711

164.748

3112.0

6.5707

5.9703

3116.0

172.711

164.748

3116.0

6.5707

5.9703

3120.0

172.711

164.7474

3120.0

6.5707

5.9703

3124.0

172.711

164.7474

3124.0

6.5707

5.9703

3128.0

172.711

164.7474

3128.0

6.5707

5.9703

3132.0

172.711

164.7474

3132.0

6.5707

5.9703

3136.0

172.711

164.7474

3136.0

6.5707

5.9703

3140.0

172.711

164.7474

3140.0

6.5707

5.9703

3144.0

172.711

164.7474

3144.0

6.5707

5.9703

3148.0

172.711

164.7474

3148.0

6.5707

5.9703

3152.0

172.711

164.7474

3152.0

6.5707

5.9703

3156.0

172.6796

164.7474

3156.0

6.5707

5.9703

3160.0

172.6788

164.7474

3160.0

6.5707

5.9703

3164.0

172.6788

164.7474

3164.0

6.5707

5.9703

3168.0

172.6788

164.7474

3168.0

6.5707

5.9703

3172.0

172.6788

164.7474

3172.0

6.5707

5.9703

3176.0

172.6788

164.7474

3176.0

6.5707

5.9703

3180.0

172.4231

164.7474

3180.0

6.5707

5.9703

3184.0

172.4231

164.7474

3184.0

6.5707

5.9703

3188.0

172.4231

164.7474

3188.0

6.5707

5.9703

3192.0

172.4231

164.7474

3192.0

6.5707

5.9703

3196.0

172.4231

164.7474

3196.0

6.5707

5.9703

3200.0

172.4231

164.7474

3200.0

6.5707

5.9703

3204.0

172.4231

164.7474

3204.0

6.5707

5.9703

3208.0

172.4231

164.7474

3208.0

6.5707

5.9703

3212.0

172.4231

164.7474

3212.0

6.5707

5.9703

3216.0

172.4231

164.7474

3216.0

6.5707

5.9703

3220.0

172.4231

164.7474

3220.0

6.5707

5.9703

3224.0

172.4231

164.7474

3224.0

6.5707

5.9703

3228.0

172.4231

164.7474

3228.0

6.5707

5.9703

3232.0

172.4231

164.7474

3232.0

6.5707

5.9703

3236.0

172.4231

164.7474

3236.0

6.5704

5.9703

3240.0

172.4231

164.7474

3240.0

6.5704

5.9703

3244.0

172.4231

164.7474

3244.0

6.5704

5.9703

3248.0

172.4231

164.7474

3248.0

6.5704

5.9683

3252.0

172.4231

164.7474

3252.0

6.5704

5.9683

3256.0

172.4231

164.7474

3256.0

6.5704

5.9683

3260.0

172.4231

164.7474

3260.0

6.5681

5.9683

3264.0

172.3941

164.7333

3264.0

6.5681

5.9683

3268.0

172.3941

164.7333

3268.0

6.5681

5.9683

3272.0

172.303

164.7333

3272.0

6.5681

5.9683

3276.0

172.303

164.7333

3276.0

6.5681

5.9683

3280.0

172.303

164.7333

3280.0

6.5681

5.9683

3284.0

172.303

164.7333

3284.0

6.5681

5.9683

3288.0

172.3016

164.7333

3288.0

6.5681

5.9683

3292.0

172.3016

164.7333

3292.0

6.5681

5.9683

3296.0

172.3016

164.7333

3296.0

6.5681

5.9683

3300.0

172.3016

164.7333

3300.0

6.5681

5.9683

3304.0

172.3016

164.7333

3304.0

6.5681

5.9683

3308.0

172.2501

164.7333

3308.0

6.5649

5.9683

3312.0

172.2501

164.7333

3312.0

6.5649

5.9683

3316.0

172.2501

164.7333

3316.0

6.5649

5.9683

3320.0

172.2501

164.7333

3320.0

6.5649

5.9683

3324.0

172.2501

164.7333

3324.0

6.5649

5.9683

3328.0

172.2112

164.7333

3328.0

6.5649

5.9683

3332.0

172.2112

164.7333

3332.0

6.5649

5.9683

3336.0

172.2112

164.7333

3336.0

6.5649

5.9683

3340.0

172.2112

164.7333

3340.0

6.5649

5.9683

3344.0

172.2112

164.7333

3344.0

6.5649

5.9683

3348.0

172.2112

164.7333

3348.0

6.5649

5.9683

3352.0

172.2112

164.7333

3352.0

6.5649

5.9683

3356.0

172.206

164.7333

3356.0

6.5649

5.9683

3360.0

172.206

164.7333

3360.0

6.5649

5.9683

3364.0

172.206

164.7333

3364.0

6.5637

5.9683

3368.0

172.206

164.7333

3368.0

6.5619

5.9683

3372.0

172.206

164.7333

3372.0

6.5619

5.9683

3376.0

172.206

164.7333

3376.0

6.5619

5.9683

3380.0

172.206

164.7333

3380.0

6.5619

5.9683

3384.0

172.206

164.7333

3384.0

6.5619

5.9683

3388.0

172.164

164.7333

3388.0

6.5619

5.9683

3392.0

172.164

164.7333

3392.0

6.5619

5.9677

3396.0

172.164

164.7333

3396.0

6.5619

5.9677

3400.0

172.164

164.7333

3400.0

6.5619

5.9677

3404.0

172.164

164.7263

3404.0

6.5619

5.9677

3408.0

172.164

164.7263

3408.0

6.5619

5.9677

3412.0

172.164

164.7263

3412.0

6.5619

5.9677

3416.0

172.164

164.7263

3416.0

6.5619

5.9677

3420.0

172.139

164.7263

3420.0

6.5619

5.9677

3424.0

172.139

164.7263

3424.0

6.5619

5.9677

3428.0

172.139

164.7263

3428.0

6.5619

5.9677

3432.0

172.139

164.7263

3432.0

6.5619

5.9667

3436.0

172.139

164.7263

3436.0

6.5619

5.9667

3440.0

172.1283

164.7263

3440.0

6.5619

5.9667

3444.0

172.1283

164.7263

3444.0

6.5619

5.9667

3448.0

172.1283

164.7263

3448.0

6.5601

5.9667

3452.0

172.1283

164.7263

3452.0

6.5601

5.9667

3456.0

172.1283

164.7263

3456.0

6.5599

5.9667

3460.0

172.1283

164.7263

3460.0

6.5599

5.9667

3464.0

172.1283

164.7263

3464.0

6.5599

5.9667

3468.0

172.1283

164.7263

3468.0

6.5592

5.9667

3472.0

172.1283

164.7263

3472.0

6.5592

5.9667

3476.0

172.1283

164.7263

3476.0

6.5592

5.9667

3480.0

172.1283

164.7263

3480.0

6.5592

5.9667

3484.0

172.1283

164.7263

3484.0

6.5592

5.9667

3488.0

172.1283

164.7263

3488.0

6.5592

5.9667

3492.0

172.1283

164.7263

3492.0

6.5592

5.9629

3496.0

172.1132

164.7263

3496.0

6.5592

5.9629

3500.0

172.1132

164.7263

3500.0

6.5592

5.9629

3504.0

172.1132

164.7263

3504.0

6.5592

5.9629

3508.0

172.1132

164.7263

3508.0

6.5592

5.9624

3512.0

172.1132

164.7263

3512.0

6.5592

5.9624

3516.0

172.1132

164.7263

3516.0

6.5592

5.9624

3520.0

172.1132

164.7263

3520.0

6.5592

5.9624

3524.0

172.1132

164.7263

3524.0

6.5592

5.9624

3528.0

172.1132

164.7263

3528.0

6.5586

5.9624

3532.0

172.1132

164.7263

3532.0

6.5586

5.9624

3536.0

172.1132

164.7263

3536.0

6.5586

5.9616

3540.0

172.1132

164.7263

3540.0

6.5586

5.9616

3544.0

172.1132

164.7263

3544.0

6.5586

5.9616

3548.0

172.1132

164.7263

3548.0

6.5586

5.9616

3552.0

172.1132

164.7263

3552.0

6.5586

5.9616

3556.0

172.1132

164.7263

3556.0

6.5586

5.9616

3560.0

172.1132

164.7263

3560.0

6.5586

5.9616

3564.0

172.1132

164.7263

3564.0

6.5586

5.9616

3568.0

172.1132

164.7263

3568.0

6.5586

5.9616

3572.0

172.1132

164.7038

3572.0

6.5586

5.9606

3576.0

172.1132

164.7038

3576.0

6.5586

5.9606

3580.0

172.1132

164.7038

3580.0

6.5586

5.9606

3584.0

172.1132

164.7038

3584.0

6.5586

5.9606

3588.0

172.1132

164.6915

3588.0

6.5565

5.9606

3592.0

172.1132

164.6915

3592.0

6.5565

5.9606

3596.0

172.1132

164.6915

3596.0

6.5565

5.9606

3600.0

172.1132

164.6915

3600.0

6.5565

5.9606

3604.0

172.1132

164.6915

3604.0

6.5565

5.9606

3608.0

172.1132

164.6915

3608.0

6.5565

5.9606

3612.0

172.1132

164.6915

3612.0

6.5565

5.9606

3616.0

172.1132

164.6915

3616.0

6.5565

5.9606

3620.0

172.1132

164.6915

3620.0

6.5565

5.9606

3624.0

172.1132

164.6915

3624.0

6.5565

5.9606

3628.0

172.0903

164.6915

3628.0

6.5565

5.9606

3632.0

172.0903

164.6915

3632.0

6.5565

5.9606

3636.0

172.0102

164.6915

3636.0

6.5565

5.9606

3640.0

172.0102

164.6915

3640.0

6.5565

5.9606

3644.0

172.0102

164.6915

3644.0

6.5565

5.9606

3648.0

172.0102

164.6915

3648.0

6.5565

5.9606

3652.0

172.0102

164.6915

3652.0

6.5565

5.9606

3656.0

172.0102

164.6915

3656.0

6.5565

5.9606

3660.0

172.0102

164.6915

3660.0

6.5565

5.9606

3664.0

172.0102

164.6915

3664.0

6.5565

5.9606

3668.0

172.0102

164.6915

3668.0

6.5565

5.9606

3672.0

172.0102

164.6915

3672.0

6.5565

5.9606

3676.0

172.0102

164.6915

3676.0

6.5565

5.9606

3680.0

172.0102

164.6915

3680.0

6.5565

5.9606

3684.0

172.0102

164.6915

3684.0

6.5565

5.9606

3688.0

171.9383

164.6915

3688.0

6.5565

5.9606

3692.0

171.9383

164.6915

3692.0

6.5565

5.9606

3696.0

171.9383

164.6915

3696.0

6.5565

5.9606

3700.0

171.9383

164.6915

3700.0

6.5565

5.9606

3704.0

171.8777

164.6915

3704.0

6.5565

5.9606

3708.0

171.8777

164.6915

3708.0

6.5565

5.9606

3712.0

171.8777

164.6915

3712.0

6.5565

5.9606

3716.0

171.8777

164.6915

3716.0

6.5565

5.9606

3720.0

171.8777

164.6915

3720.0

6.5565

5.9606

3724.0

171.8777

164.6915

3724.0

6.5565

5.9606

3728.0

171.8777

164.6915

3728.0

6.5565

5.9606

3732.0

171.8777

164.6915

3732.0

6.5565

5.9606

3736.0

171.8777

164.6915

3736.0

6.5565

5.9606

3740.0

171.8777

164.6915

3740.0

6.5565

5.9606

3744.0

171.8777

164.6915

3744.0

6.5565

5.9606

3748.0

171.8777

164.6915

3748.0

6.5565

5.9606

3752.0

171.8777

164.6832

3752.0

6.5565

5.9606

3756.0

171.8777

164.6832

3756.0

6.5565

5.9606

3760.0

171.8777

164.6832

3760.0

6.5565

5.9606

3764.0

171.8777

164.6832

3764.0

6.5565

5.9606

3768.0

171.8777

164.6832

3768.0

6.5565

5.9606

3772.0

171.8777

164.6832

3772.0

6.5565

5.9606

3776.0

171.8777

164.6832

3776.0

6.5565

5.9606

3780.0

171.8777

164.6832

3780.0

6.5565

5.9606

3784.0

171.8251

164.6832

3784.0

6.5565

5.9606

3788.0

171.8251

164.6427

3788.0

6.5565

5.9606

3792.0

171.8251

164.6427

3792.0

6.5565

5.9606

3796.0

171.8251

164.6427

3796.0

6.5565

5.9606

3800.0

171.8251

164.6427

3800.0

6.5565

5.9606

3804.0

171.8251

164.6427

3804.0

6.5565

5.9606

3808.0

171.8251

164.6427

3808.0

6.5565

5.9606

3812.0

171.8115

164.6427

3812.0

6.5565

5.9606

3816.0

171.8115

164.6427

3816.0

6.5565

5.9606

3820.0

171.8115

164.6427

3820.0

6.5565

5.9606

3824.0

171.8115

164.6427

3824.0

6.5565

5.9606

3828.0

171.8115

164.6427

3828.0

6.5565

5.9606

3832.0

171.8115

164.6427

3832.0

6.5565

5.9606

3836.0

171.8115

164.6427

3836.0

6.5564

5.9606

3840.0

171.8115

164.6427

3840.0

6.5564

5.9606

3844.0

171.8115

164.6427

3844.0

6.5564

5.9606

3848.0

171.8115

164.6427

3848.0

6.5564

5.9606

3852.0

171.8115

164.6427

3852.0

6.5564

5.9606

3856.0

171.8115

164.6427

3856.0

6.5564

5.9606

3860.0

171.8115

164.6427

3860.0

6.5543

5.9606

3864.0

171.8115

164.6427

3864.0

6.5543

5.9606

3868.0

171.8115

164.6427

3868.0

6.5543

5.9606

3872.0

171.8115

164.6427

3872.0

6.5543

5.9606

3876.0

171.8115

164.6427

3876.0

6.5526

5.9606

3880.0

171.8115

164.6427

3880.0

6.5496

5.9606

3884.0

171.8115

164.6427

3884.0

6.5496

5.9606

3888.0

171.8115

164.6427

3888.0

6.5496

5.9606

3892.0

171.8115

164.6081

3892.0

6.5496

5.9606

3896.0

171.8115

164.6081

3896.0

6.5496

5.9606

3900.0

171.8115

164.6081

3900.0

6.5496

5.9606

3904.0

171.8001

164.6081

3904.0

6.5496

5.9606

3908.0

171.8001

164.6081

3908.0

6.5496

5.9606

3912.0

171.8001

164.6081

3912.0

6.5496

5.9606

3916.0

171.7881

164.6081

3916.0

6.5496

5.9606

3920.0

171.7881

164.6081

3920.0

6.5496

5.9606

3924.0

171.7881

164.6081

3924.0

6.5465

5.9606

3928.0

171.7759

164.6081

3928.0

6.5465

5.9597

3932.0

171.7759

164.6081

3932.0

6.5465

5.9597

3936.0

171.7759

164.6081

3936.0

6.5455

5.9597

3940.0

171.7759

164.6081

3940.0

6.5455

5.9597

3944.0

171.7759

164.6081

3944.0

6.5455

5.9597

3948.0

171.7629

164.6081

3948.0

6.5455

5.9597

3952.0

171.7098

164.6081

3952.0

6.5455

5.9597

3956.0

171.624

164.6081

3956.0

6.5455

5.9597

3960.0

171.624

164.6081

3960.0

6.5412

5.9597

3964.0

171.624

164.6081

3964.0

6.5402

5.9597

3968.0

171.624

164.6081

3968.0

6.5398

5.9597

3972.0

171.624

164.6081

3972.0

6.5398

5.9597

3976.0

171.624

164.6081

3976.0

6.5398

5.9597

3980.0

171.624

164.6081

3980.0

6.5398

5.9597

3984.0

171.624

164.6081

3984.0

6.5398

5.9597

3988.0

171.624

164.6081

3988.0

6.5398

5.9597

3992.0

171.624

164.5885

3992.0

6.5398

5.9597

3996.0

171.624

164.5885

3996.0

6.5398

5.9597

4000.0

171.624

164.5081

4000.0

6.5398

5.9597

4004.0

171.624

164.5081

4004.0

6.5398

5.9597

4008.0

171.624

164.506

4008.0

6.5398

5.9597

4012.0

171.624

164.506

4012.0

6.5398

5.9597

4016.0

171.624

164.506

4016.0

6.5398

5.9597

4020.0

171.568

164.506

4020.0

6.5398

5.9597

4024.0

171.568

164.4566

4024.0

6.5398

5.9597

4028.0

171.5598

164.4566

4028.0

6.5398

5.9597

4032.0

171.5598

164.4566

4032.0

6.5398

5.9597

4036.0

171.5598

164.4566

4036.0

6.5398

5.9597

4040.0

171.5598

164.4566

4040.0

6.5398

5.9596

4044.0

171.5598

164.4566

4044.0

6.5398

5.9596

4048.0

171.5598

164.4566

4048.0

6.5398

5.9596

4052.0

171.5444

164.4566

4052.0

6.5398

5.959

4056.0

171.5444

164.4566

4056.0

6.5398

5.959

4060.0

171.5444

164.4566

4060.0

6.5372

5.959

4064.0

171.5444

164.4566

4064.0

6.5372

5.959

4068.0

171.5444

164.4566

4068.0

6.5372

5.959

4072.0

171.5444

164.4566

4072.0

6.5372

5.959

4076.0

171.537

164.4566

4076.0

6.5372

5.959

4080.0

171.537

164.4566

4080.0

6.5363

5.959

4084.0

171.537

164.4566

4084.0

6.5363

5.959

4088.0

171.537

164.4566

4088.0

6.5363

5.959

4092.0

171.537

164.4566

4092.0

6.5363

5.959

4096.0

171.537

164.4566

4096.0

6.5363

5.959

4100.0

171.537

164.4566

4100.0

6.5363

5.959

4104.0

171.537

164.4566

4104.0

6.5363

5.959

4108.0

171.537

164.4566

4108.0

6.5363

5.959

4112.0

171.537

164.4566

4112.0

6.5363

5.959

4116.0

171.537

164.4566

4116.0

6.5342

5.959

4120.0

171.537

164.4566

4120.0

6.5311

5.9552

4124.0

171.532

164.4566

4124.0

6.5311

5.9552

4128.0

171.532

164.4566

4128.0

6.5297

5.9552

4132.0

171.532

164.4566

4132.0

6.5297

5.9552

4136.0

171.532

164.4566

4136.0

6.5297

5.9552

4140.0

171.532

164.4566

4140.0

6.5297

5.9552

4144.0

171.532

164.4566

4144.0

6.5297

5.9552

4148.0

171.532

164.4566

4148.0

6.5297

5.9552

4152.0

171.532

164.4566

4152.0

6.5297

5.9552

4156.0

171.532

164.4566

4156.0

6.5297

5.9552

4160.0

171.4086

164.4566

4160.0

6.5297

5.9552

4164.0

171.4086

164.4566

4164.0

6.5297

5.9552

4168.0

171.4086

164.4447

4168.0

6.5297

5.9552

4172.0

171.4086

164.4447

4172.0

6.5297

5.9552

4176.0

171.4086

164.4447

4176.0

6.5283

5.9552

4180.0

171.4086

164.4447

4180.0

6.5282

5.9552

4184.0

171.4086

164.4447

4184.0

6.5282

5.9552

4188.0

171.4086

164.4447

4188.0

6.5235

5.9552

4192.0

171.4086

164.4447

4192.0

6.5235

5.9552

4196.0

171.4086

164.4447

4196.0

6.5235

5.9552

4200.0

171.4086

164.4447

4200.0

6.5235

5.9552

4204.0

171.4086

164.4447

4204.0

6.5235

5.9552

4208.0

171.4086

164.4447

4208.0

6.5235

5.9552

4212.0

171.4086

164.4447

4212.0

6.5235

5.9552

4216.0

171.4086

164.4447

4216.0

6.5235

5.9552

4220.0

171.4086

164.4447

4220.0

6.5235

5.9552

4224.0

171.4086

164.4447

4224.0

6.5235

5.9552

4228.0

171.4086

164.4447

4228.0

6.5235

5.9552

4232.0

171.4086

164.4447

4232.0

6.5235

5.9552

4236.0

171.4086

164.4447

4236.0

6.5235

5.9552

4240.0

171.4086

164.4447

4240.0

6.5235

5.9552

4244.0

171.4086

164.4447

4244.0

6.5235

5.9552

4248.0

171.4086

164.4447

4248.0

6.5235

5.9552

4252.0

171.4086

164.4447

4252.0

6.5235

5.9549

4256.0

171.4086

164.4447

4256.0

6.5235

5.9549

4260.0

171.4086

164.4447

4260.0

6.5235

5.9549

4264.0

171.4086

164.4447

4264.0

6.5235

5.9549

4268.0

171.4086

164.4447

4268.0

6.5235

5.9549

4272.0

171.4086

164.4447

4272.0

6.5235

5.9549

4276.0

171.4086

164.4447

4276.0

6.5235

5.9549

4280.0

171.4086

164.4447

4280.0

6.5235

5.9549

4284.0

171.4086

164.4447

4284.0

6.5235

5.9549

4288.0

171.4086

164.4447

4288.0

6.5217

5.9549

4292.0

171.4086

164.4447

4292.0

6.5217

5.9549

4296.0

171.4086

164.4447

4296.0

6.5217

5.9549

4300.0

171.4086

164.4447

4300.0

6.5217

5.9549

4304.0

171.4086

164.4447

4304.0

6.5217

5.9549

4308.0

171.4086

164.4447

4308.0

6.5217

5.9549

4312.0

171.4086

164.4447

4312.0

6.5217

5.9549

4316.0

171.4086

164.4447

4316.0

6.5217

5.9541

4320.0

171.4086

164.3922

4320.0

6.5217

5.9541

4324.0

171.4086

164.3874

4324.0

6.5217

5.9541

4328.0

171.4086

164.3874

4328.0

6.5217

5.9541

4332.0

171.4086

164.3874

4332.0

6.5217

5.9541

4336.0

171.3993

164.3874

4336.0

6.5217

5.9541

4340.0

171.3993

164.3874

4340.0

6.5217

5.9541

4344.0

171.3993

164.3874

4344.0

6.5217

5.9541

4348.0

171.3993

164.3874

4348.0

6.5202

5.9541

4352.0

171.3993

164.3874

4352.0

6.5202

5.9541

4356.0

171.3993

164.3874

4356.0

6.5202

5.9541

4360.0

171.3993

164.3874

4360.0

6.5202

5.9541

4364.0

171.3993

164.3874

4364.0

6.5202

5.9541

4368.0

171.3993

164.3874

4368.0

6.5202

5.9541

4372.0

171.3993

164.3874

4372.0

6.5202

5.9541

4376.0

171.3993

164.3874

4376.0

6.5202

5.9541

4380.0

171.3993

164.3874

4380.0

6.5202

5.9541

4384.0

171.3993

164.3874

4384.0

6.5202

5.9541

4388.0

171.3993

164.3874

4388.0

6.5202

5.9541

4392.0

171.3993

164.3874

4392.0

6.5202

5.9541

4396.0

171.3993

164.3874

4396.0

6.5202

5.9541

4400.0

171.3993

164.3874

4400.0

6.5202

5.9541

4404.0

171.3993

164.3874

4404.0

6.5189

5.9541

4408.0

171.3993

164.3874

4408.0

6.5189

5.9541

4412.0

171.3993

164.3874

4412.0

6.5189

5.9507

4416.0

171.3993

164.3874

4416.0

6.5189

5.9507

4420.0

171.3993

164.3874

4420.0

6.5169

5.9507

4424.0

171.3993

164.3874

4424.0

6.5152

5.9507

4428.0

171.3993

164.3874

4428.0

6.5152

5.9507

4432.0

171.3993

164.3874

4432.0

6.5152

5.9507

4436.0

171.3993

164.3874

4436.0

6.5152

5.9507

4440.0

171.3893

164.3874

4440.0

6.5141

5.9507

4444.0

171.3893

164.3874

4444.0

6.5141

5.9507

4448.0

171.3893

164.3874

4448.0

6.5141

5.9507

4452.0

171.3893

164.3874

4452.0

6.5141

5.9507

4456.0

171.3709

164.3874

4456.0

6.5141

5.9507

4460.0

171.3709

164.3843

4460.0

6.5141

5.9496

4464.0

171.3709

164.3843

4464.0

6.5141

5.9496

4468.0

171.3709

164.3843

4468.0

6.5141

5.9496

4472.0

171.2433

164.3843

4472.0

6.5141

5.9496

4476.0

171.2405

164.3843

4476.0

6.5141

5.9496

4480.0

171.2405

164.3843

4480.0

6.5141

5.9496

4484.0

171.2405

164.3843

4484.0

6.5141

5.9496

4488.0

171.2405

164.3843

4488.0

6.5141

5.9496

4492.0

171.2405

164.3843

4492.0

6.5141

5.9496

4496.0

171.2405

164.355

4496.0

6.5141

5.9496

4500.0

171.212

164.355

4500.0

6.5141

5.9496

4504.0

171.212

164.355

4504.0

6.5141

5.9496

4508.0

171.212

164.355

4508.0

6.5141

5.9496

4512.0

6.5141

5.9496

4516.0

6.5141

5.9496

4520.0

6.5141

5.9496

4524.0

171.1706

164.355

4524.0

6.5141

5.9496

4528.0

171.1706

164.355

4528.0

6.5141

5.9496

4532.0

171.1706

164.355

4532.0

6.5141

5.9496

4536.0

171.1706

164.355

4536.0

6.5141

5.9496

4540.0

171.1706

164.355

4540.0

6.5135

5.9496

4544.0

171.1706

164.355

4544.0

6.508

5.9496

4548.0

171.1706

164.355

4548.0

6.508

5.9496

4552.0

171.1706

164.355

4552.0

6.508

5.9496

4556.0

171.0587

164.355

4556.0

6.508

5.9496

4560.0

171.0587

164.355

4560.0

6.508

5.9496

4564.0

171.0587

164.355

4564.0

6.508

5.9496

4568.0

171.0573

164.355

4568.0

6.508

5.9496

4572.0

171.0573

164.355

4572.0

6.508

5.9496

4576.0

171.0573

164.355

4576.0

6.508

5.9496

4580.0

171.0573

164.355

4580.0

6.508

5.9496

4584.0

171.0573

164.355

4584.0

6.508

5.9496

4588.0

171.0573

164.355

4588.0

6.508

5.9496

4592.0

171.0573

164.355

4592.0

6.508

5.9496

4596.0

171.0419

164.355

4596.0

6.508

5.9496

4600.0

171.0419

164.355

4600.0

6.508

5.9496

4604.0

171.0419

164.355

4604.0

6.508

5.9496

4608.0

171.0419

164.355

4608.0

6.508

5.9496

4612.0

171.0419

164.355

4612.0

6.4867

5.9496

4616.0

171.0419

164.355

4616.0

6.4867

5.9496

4620.0

171.0419

164.355

4620.0

6.4867

5.9496

4624.0

171.0419

164.355

4624.0

6.4867

5.9496

4628.0

171.0419

164.355

4628.0

6.4867

5.9496

4632.0

171.0419

164.355

4632.0

6.4867

5.9496

4636.0

171.0419

164.355

4636.0

6.4867

5.9496

4640.0

171.0419

164.355

4640.0

6.4867

5.9496

4644.0

171.0419

164.355

4644.0

6.4867

5.9496

4648.0

171.0419

164.355

4648.0

6.4867

5.9496

4652.0

171.0419

164.355

4652.0

6.4867

5.9496

4656.0

171.0419

164.355

4656.0

6.4867

5.9496

4660.0

171.0419

164.3518

4660.0

6.4867

5.9496

4664.0

170.9626

164.3518

4664.0

6.4867

5.9496

4668.0

170.9626

164.3518

4668.0

6.4867

5.9496

4672.0

170.9626

164.3518

4672.0

6.4867

5.9496

4676.0

170.9626

164.3518

4676.0

6.4867

5.9496

4680.0

170.9626

164.3518

4680.0

6.4867

5.9496

4684.0

170.9626

164.3518

4684.0

6.4867

5.9496

4688.0

170.9626

164.3518

4688.0

6.4864

5.9496

4692.0

170.9626

164.3518

4692.0

6.4864

5.9496

4696.0

170.9626

164.3518

4696.0

6.4864

5.9496

4700.0

170.9626

164.3518

4700.0

6.4864

5.9496

4704.0

170.9626

164.3518

4704.0

6.4864

5.9496

4708.0

170.9626

164.3518

4708.0

6.4864

5.9496

4712.0

170.9626

164.3518

4712.0

6.4864

5.9496

4716.0

170.9626

164.3518

4716.0

6.4864

5.9496

4720.0

170.9626

164.3518

4720.0

6.4864

5.9496

4724.0

170.9626

164.3518

4724.0

6.4864

5.9496

4728.0

170.9626

164.3518

4728.0

6.4864

5.9496

4732.0

170.9626

164.3518

4732.0

6.4864

5.9496

4736.0

170.9626

164.3518

4736.0

6.4864

5.9496

4740.0

170.9626

164.3518

4740.0

6.4864

5.9496

4744.0

170.9626

164.3518

4744.0

6.4864

5.9496

4748.0

170.9626

164.3518

4748.0

6.4864

5.9496

4752.0

170.9626

164.3518

4752.0

6.4864

5.9496

4756.0

170.9626

164.3518

4756.0

6.4864

5.9496

4760.0

170.926

164.3518

4760.0

6.4864

5.9496

4764.0

170.926

164.3365

4764.0

6.4864

5.9496

4768.0

170.926

164.3365

4768.0

6.4864

5.9496

4772.0

170.926

164.3365

4772.0

6.4864

5.9496

4776.0

170.926

164.3365

4776.0

6.4864

5.9496

4780.0

170.926

164.3365

4780.0

6.4864

5.9496

4784.0

170.926

164.3365

4784.0

6.4864

5.9496

4788.0

170.9187

164.3365

4788.0

6.4864

5.9496

4792.0

170.9187

164.3365

4792.0

6.4857

5.9496

4796.0

170.9187

164.3365

4796.0

6.4857

5.9496

4800.0

170.9187

164.3365

4800.0

6.4857

5.9496

4804.0

170.9187

164.3365

4804.0

6.4857

5.9496

4808.0

170.9187

164.3365

4808.0

6.4857

5.9496

4812.0

170.9187

164.3365

4812.0

6.4857

5.9496

4816.0

170.8963

164.3365

4816.0

6.4857

5.9496

4820.0

170.8963

164.3365

4820.0

6.4857

5.9496

4824.0

170.8963

164.3365

4824.0

6.4857

5.9496

4828.0

170.8963

164.3365

4828.0

6.4857

5.9496

4832.0

170.8963

164.3365

4832.0

6.4857

5.9496

4836.0

170.8963

164.3365

4836.0

6.4857

5.9496

4840.0

170.8963

164.3365

4840.0

6.4857

5.9496

4844.0

170.8963

164.3365

4844.0

6.4857

5.9496

4848.0

170.8963

164.3365

4848.0

6.4857

5.9496

4852.0

170.8963

164.3365

4852.0

6.4857

5.9496

4856.0

170.8963

164.3365

4856.0

6.4857

5.9496

4860.0

170.8963

164.3365

4860.0

6.4786

5.9496

4864.0

170.8963

164.3365

4864.0

6.4786

5.9496

4868.0

170.8963

164.3365

4868.0

6.4786

5.9496

4872.0

170.8963

164.3365

4872.0

6.4786

5.9496

4876.0

170.8963

164.3365

4876.0

6.4786

5.9496

4880.0

170.8963

164.3365

4880.0

6.4786

5.9496

4884.0

170.8963

164.3365

4884.0

6.4786

5.9496

4888.0

170.8963

164.3365

5.9496

4892.0

170.8963

164.3365

5.9496

4896.0

170.8963

164.3365

5.9496

4900.0

170.8861

164.3365

5.9496

4904.0

170.8063

164.3365

5.9496

4908.0

170.8063

164.3365

4908.0

6.4771

5.9496

4912.0

170.8017

164.3365

4912.0

6.4771

5.9496

4916.0

170.7434

164.3365

4916.0

6.4771

5.9496

4920.0

170.7434

164.3365

4920.0

6.4771

5.9496

4924.0

170.7434

164.3365

4924.0

6.4771

5.9496

4928.0

170.7434

164.3365

4928.0

6.4771

5.9496

4932.0

170.7434

164.3365

4932.0

6.4771

5.9496

4936.0

170.7434

164.3365

4936.0

6.4771

5.9496

4940.0

170.7434

164.3365

4940.0

6.4771

5.9496

4944.0

170.7434

164.3365

4944.0

6.4771

5.9496

4948.0

170.7434

164.3365

4948.0

6.4771

5.9496

4952.0

170.6458

164.3365

4952.0

6.4771

5.9496

4956.0

170.6458

164.3365

4956.0

6.4771

5.9496

4960.0

170.6458

164.3365

4960.0

6.4771

5.9496

4964.0

170.6458

164.3365

4964.0

6.4771

5.9496

4968.0

170.6458

164.3365

4968.0

6.4771

5.9496

4972.0

170.6458

164.3365

4972.0

6.4771

5.9496

4976.0

170.6458

164.3365

4976.0

6.4771

5.9496

4980.0

170.6458

164.3365

4980.0

6.4771

5.9496

4984.0

170.6458

164.3365

4984.0

6.4771

5.9496

4988.0

170.6458

164.3365

4988.0

6.4771

5.9496

4992.0

170.6458

164.3365

4992.0

6.4771

5.9496

4996.0

170.6405

164.3365

4996.0

6.4771

5.9496

5000.0

170.6405

164.3365

5000.0

6.4771

5.9496

216.3975

21.1416

215.9126

10.562899999999999

214.3597

10.5087

213.6179

10.4759

212.275

10.353299999999999

211.5979

10.2205

210.3107

10.2159

209.7368

10.122499999999999

208.7061

9.9589

208.4616

9.9505

208.0305

9.928099999999999

207.4566

9.8827

206.761

9.8544

206.6143

9.827

205.7332

9.7981

205.3954

9.7606

205.088

9.722999999999999

204.8118

9.687399999999998

204.1645

9.6276

203.9956

9.5695

203.9153

9.5069

202.7439

9.4665

202.5708

9.420399999999999

202.4162

9.386

202.2572

9.385299999999999

201.8918

9.3734

201.795

9.345699999999999

201.2336

9.2845

199.4969

9.1792

199.3688

9.1488

199.2296

9.1093

199.1389

9.073699999999999

199.0744

9.059099999999999

198.8581

9.052499999999998

198.8581

9.0497

198.6681

9.035

198.6424

8.987599999999999

198.1171

8.939699999999998

197.8838

8.918

197.8056

8.9078

197.5638

8.8072

197.3211

8.7967

197.0

8.7783

195.555

8.752699999999999

195.4047

8.720099999999999

195.1797

8.7106

195.11

8.658399999999999

194.749

8.6532

194.4899

8.6298

194.349

8.6204

194.0757

8.6183

194.0648

8.6007

193.937

8.6007

193.7295

8.537999999999998

193.7133

8.537999999999998

192.8553

8.423499999999999

192.6798

8.423499999999999

192.4388

8.4056

192.4388

8.3872

192.2176

8.274899999999999

191.6767

8.264299999999999

191.3502

8.2263

191.0176

8.226099999999999

190.9629

8.2065

190.7853

8.1946

190.7853

8.1787

190.7853

8.157499999999999

190.7853

8.157499999999999

190.3488

8.146999999999998

190.3151

8.144599999999999

190.1087

8.122

190.0501

8.0362

189.9811

8.0062

189.9727

7.9499

189.7123

7.9462

189.4805

7.9409

189.1926

7.9225

189.1696

7.9225

188.9808

7.9173

188.9055

7.904100000000001

188.7206

7.903300000000001

188.6266

7.9013

188.5081

7.9011000000000005

188.4148

7.8991

188.4148

7.8892999999999995

188.2233

7.8892999999999995

188.2233

7.8776

188.0457

7.8699

188.0457

7.8678

188.0296

7.8678

187.9971

7.8678

187.8476

7.8417

187.818

7.832999999999999

187.8009

7.827700000000001

187.7127

7.824800000000001

187.6781

7.8054

187.6196

7.739199999999999

187.423

7.739199999999999

186.3622

7.739199999999999

186.3176

7.7366

186.2913

7.7366

186.1384

7.7215

185.9966

7.7167

185.8988

7.7090000000000005

185.8988

7.7090000000000005

185.8863

7.6482

185.8775

7.6422

185.7654

7.6201

185.6338

7.6073

185.6338

7.5838

185.6117

7.577100000000001

185.6054

7.5657000000000005

185.3937

7.5657000000000005

185.3604

7.5647

185.2872

7.5647

185.1196

7.5405

184.9327

7.5405

184.8491

7.5363

184.6105

7.5363

184.4539

7.5204

184.2897

7.5079

184.2897

7.501

184.2897

7.4718

184.261

7.4535

184.2316

7.4535

184.2049

7.4535

184.2049

7.453

184.2049

7.453

184.1615

7.4274000000000004

183.9755

7.395700000000001

183.8778

7.3939

183.8774

7.3777

183.6575

7.3705

183.6401

7.3705

183.6401

7.3589

183.6401

7.357

183.6401

7.3443000000000005

183.5569

7.3441

183.4443

7.3441

183.4443

7.3389

183.3459

7.3329

183.3459

7.3216

183.3396

7.3209

183.1636

7.3209

183.117

7.3209

183.117

7.2956

183.117

7.2757000000000005

183.0924

7.2703

183.0462

7.2703

183.0462

7.2703

183.0462

7.2703

182.9769

7.2648

182.9769

7.2648

182.7533

7.2648

182.534
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