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Number Theory / Théorie des nombres  

 

Altitude flight with Collatz numbers : the genesis of a Pascal 

trihedron. 
 

Hubert Schaetzel 
 

Abstract  The relevance of the Collatz conjecture is eloquent from simple numerical results concerning flight time (in 

altitude) and altitude averages. These results highlight the importance of congruencies by the distinct classes 

that are governing the mechanism of descent below the initial flight altitude applying the Collatz algorithm, 

we will expose all steps of a proof of the null density, among natural integers, of Collatz exceptions in the 

spirit of Riho Terras theorem, but with other concepts. We will show how to replace the Collatz algorithm by 

a routine operating on a binary table, digit 1 replacing the multiplication steps and digit 0 the division steps, a 

first step before giving a very efficient and fruitful “Pascal trihedron” algorithm. Our calculations will lead us 

to a density less than 10
-40

 improved, as could be wished, with time and more powerful tools. 

 

 Vol d’altitude avec les nombres de Collatz : la genèse d’un trièdre de Pascal. 

 

Résumé  La pertinence de la conjecture de Collatz est éloquente à partir de simples résultats numériques concernant le 

temps (en altitude) et l’altitude de vol moyens. Ces résultats éclairent sur l’importance des congruences par 

les classes distinctes régissant le mécanisme de descente sous l’altitude initiale. Nous exposerons les étapes 

d’une démonstration de la densité nulle des exceptions de Collatz dans l’ensemble des nombres entiers 

naturels dans l’esprit du théorème de Riho Terras mais d’autres voies. Nous montrerons comment remplacer 

l’algorithme de Collatz par une routine opérant sur un tableau binaire, 1 représentant les étapes de 

multiplication et 0 celles des divisions, puis après d’autres considérations par un algorithme efficace et fécond 

en forme de «trièdre de Pascal». Nos applications numériques nous amèneront à une densité inférieure à 10
-40

 

améliorable, à l’envi, avec du temps et des outils plus performants. 
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Abbreviations 
 
 

or(a,b) condition a or b realised  

and(a,b) condition a and b realised together 

if(a,b,c) if a then b otherwise c 

C(n,m) number of de combinations of m among n, equal to n!/((n-m)!m!) 
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1 Formulation of the conjecture and framework. 

 

The Collatz conjecture is also called Syracuse conjecture, conjecture of Ulam, Czech conjecture or problem 3x+1. The 

series un of an integer N is defined by recurrence, as follows [1]: 

 

 

u0 = N 

un+1 = un/2  

un+1 = 3un+1  

 

if un is even  

if un is odd 

 

The conjecture states that, for every N, there is a finite index n such as : 

 

un = 1 

 

We will call Collatz numbers the natural integers that follow the Collatz conjecture and Collatz exceptions the other integers 

(assuming their existence). 

 

One can then define : 

• the time or duration of flight (TF) : it is the smallest index n such that un = 1. 

• the time of flight in altitude : it is the smallest n such that un+1 < u0. 

• the maximum altitude or flight height (AM): it is the maximum value taken by the series un. 

 

We add to this : 

• the initial maximum altitude (AMI) : it is the maximum of the series in the range un+1 < u0. 

• the number of odd steps (v) of the altitude flight time : this is the number of multiplications by 3 (plus 1) such that un+1 < 

u0. 

• the number of even steps (w) of the altitude flight time : this is the number of divisions by 2 such that un+1 < u0. 

 

For reasons of consistency, the flight times in altitude (TFA) will be in this article the sum of odd and even steps of the 

Collatz algorithm and our definition is thus slightly different from the usual definition (n+1 instead of n) : 

 

TFA = v+w = n+1         (1) 

 

We give some numerical results for these entities in appendix 1. 

 

We will use then P for an even step and I for an odd step of the Collatz algorithm and sequence for the set of all steps. For N 

= 3, the sequence is the following : 

 

3 10 5 16 8 4 2 

I P I P P P  

 

The sequence has v = 2 odd steps and w = 4 even steps.  

 

Occasionally, we will call v the rank of the sequence. 

When studying the case of sequences of rank v, we use the term of « premature sequences » for those of rank strictly 

inferior to v.  

 

To finish with this preamble, we will call in the following text “proposition” an immediate result of an other conjecture or 

proposition (still to prove). 

 

Special note 

 

Riho Terras [2] demonstrated in 1976 the null density of Collatz exceptions. The present article contribution rest thus on a 

better comprehension of the mechanism of descent under the initial flight altitude and especially the discovery of the « 

Pascal trihedron » which governs the process. 

 

Lemma 1 

 

The flight time of a number N is finite if its altitude flight time is finite and if the altitude flight times of all the numbers 

from 2 to N-1 are finite.    

 

Proof : It is trivial proceeding by recurrence. 

Let us note that it is not necessary that all the numbers from 2 to N-1 have finite flight time (in altitude) for N to have a 

finite flight time. But the condition as written allows a simpler explanation.   

 

This lemma makes useless, in a certain way, the study of the flight time (TF). Only, the study of altitude flight time (TFA) 
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does matter, course of action that we will follow usually. Indeed, asymptotic behaviours are then so much simpler to 

decipher. 

 

2 Odd and even flight steps. 

 

Lemma 2 

 

Let us suppose N >> 1, v < 3N and an end of the altitude flight near the initial value N, then : 

 

w/v ≈ Ln(3)/Ln(2) ≈ 1,5849625   

 

Proof : The flight altitudes Ni, iterated from odd N, are superior to N systematically, hence if N >> 1, then the product 

bearing on the odd steps of the Collatz algorithm is equal to ∏(3Ni-1+1) ≈ 3
v
.(1+v/(3Ni-1)) ≈ 3

v
 because 3Ni > 3N > v. In the 

same time, we have w even flight steps and as the last iterate Nf is near N by hypothesis, one has 3
v
 ≈ 2

w
. Hence the 

announced result. 

 

This result requires several assumptions that are not respected in general. We will give later on the exact relation between v 

and w and will see that this case corresponds to the asymptotic case : 

 

(w/v)asymptotic ≡ wa/va → Ln(3)/Ln(2)         (2) 

 

To tell that v and w tend towards infinity, we replace v by va and w by wa (thus va >>1, wa >> 1). This will have a practical 

side as the reader may see later on. 

 

Let us go back to v and w. We give below average evaluations of w/v for samples of 50 000 odd numbers N. We give below 

a table of the first 10 samples and a graphic for the first 1000 samples. The results are characterized by relative constancy of 

the average values. 

 

Range of odd N 

Accumulated ratios of  

even steps/odd steps 

∑ w/v 

Average w/v 

 

3 - 99 999 93542,7 1,870892 

100 001 - 199 999 93542,5 1,870850 

200 001 - 299 999 93542,0 1,870839 

300 001 - 399 999 93540,6 1,870813 

400 001 - 499 999 93543,6 1,870872 

500 001 - 599 999 93543,7 1,870874 

600 001 - 699 999 93542,0 1,870840 

700 001 - 799 999 93541,6 1,870832 

800 001 - 899 999 93542,7 1,870855 

900 001 - 999 999 93542,1 1,870843 

 

 Minimum Average Maximum 

(w/v)/(Ln(3)/Ln(2))average 1,180321 1,180373 1,180417 

(w/v)average 1,870764 1,870846 1,870916 

 

Thus, we have :  

(w/v)average  ≈ 1,1804.Ln(3)/Ln(2) ≈ 1,871         (3) 

 

3 Time of flight in altitude. 

 

Let us consider the case of even N numbers.  

In the table below, we summarize the flight times in attitude for the so-called even numbers N. 
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Range of even N 

Accumulated flight 

times  
=  

CTF 

Accumulated altitude 

flight times  
=  

CTFA 

CTF/CTFA 

2 - 100 000 5 075 114 50 000 101,50 

100 002 - 200 000 10 853 840 100 000 108,54 

200 002 - 300 000 16 907 736 150 000 112,72 

300 002 - 400 000 23 138 602 200 000 115,69 

400 002 - 500 000 29 515 567 250 000 118,06 

500 002 - 600 000 35 969 725 300 000 119,90 

600 002 - 700 000 42 524 204 350 000 121,50 

700 002 - 800 000 49 162 464 400 000 122,91 

800 002 - 900 000 55 855 818 450 000 124,12 

900 002 - 1 000 000 62 634 795 500 000 125,27 

 

Average flight time is more than 100 times more important than the altitude flight time and increases gradually (faster than 

linear growth). 
 

When N is even, the flying time in altitude is, because of its definition, equal exactly to: 

 

TFA(N even) = 1         (4) 

 

Then let us consider the case of odd numbers N. 
 

Range of odd N 

Accumulated 

flight times  
=  

CTF 

Accumulated 
flight times  

in altitude  

=  
CTFA 

CTF/CTFA 

Partial accumulated 
flight times  

in altitude   

=   
PCTA 

PCTA/50 000 
Deviation to 

6.Ln(3)/Ln(2) 

3 - 99 999 5 678 726 470 911 12,06 470 911 9,41841 -0,961% 

100 001 - 199 999 12 084 762 944 056 12,80 473 145 9,4629 -0,493% 

200 001 - 299 999 18 761 989 1 416 264 13,25 472 208 9,44416 -0,690% 

300 001 - 399 999 25 623 862 1 890 945 13,55 474 681 9,49362 -0,170% 

400 001 - 499 999 32 619 228 2 365 293 13,79 474 348 9,48696 -0,240% 

500 001 - 599 999 39 699 011 2 837 876 13,99 472 583 9,45166 -0,611% 

600 001 - 699 999 46 866 045 3 310 849 14,16 472 973 9,45946 -0,529% 

700 001 - 799 999 54 112 905 3 783 353 14,30 472 504 9,45008 -0,628% 

800 001 - 899 999 61 419 383 4 254 291 14,44 470 938 9,41876 -0,957% 

900 001 - 999 999 68 799 629 4 726 260 14,56 471 969 9,43938 -0,740% 

 

The ratio of flight time compared to the altitude flight time falls, from a value greater than 100 for even numbers N to a 

value just greater than 12 (for the selected samples) for odd numbers N, remaining nevertheless important. 

 

We have collected numeric results up to N = 2.10
9
. The flight heights of some of these numbers are eventually superior to 

the counting capacity with integer (limited to 10
14

) of our tool. Nevertheless, we represent the set of points that we get. It 

shows the ratio PCTA/50 000, which is the average altitude flight time, that we divide afterwards by 6.Ln(3)/Ln(2).  

 

  
 

Globally, the average altitude flight time is thus located under the value 6.Ln(3)/Ln(2). The evolution with increasing of set 

of numbers (N < …) is given above.  

Let us write then : 
 

TFAaverage asymptotic(N odd) → 6a.Ln(3)/Ln(2) → 6a.wa/va  where a ≈ 1      (5) 

 

Taking into account that there is an even number for an odd number for the natural numbers, the average altitude flight time 

is then given by : 
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Conjecture 1  
 

TFAaverage asymptotic(N) → (6a.Ln(3)/Ln(2)+1)/2 → (6a.wa+va)(2va)          (6) 

 

We notice that the average altitude flight time admits an upper boundary (a constant), which is counter-intuitive, but in 

favour of the effectiveness of a Collatz theorem. 

 

This being said, it would be a good thing to find the fine mechanism which leads to the presence of this ratio. This is, partly, 

the object of the following text. 

 

Note : The ratio 6.Ln(3)/Ln(2) is near 3π. It would have been elegant to baptise the Collatz conjecture, among all its aliases, 

also conjecture (3π+1)/2 (instead of 3x+1 mainly). However, this ratio gives excess asymptotic values, which seems a false 

perspective. 

 

 
 

4 Mechanism of flight descent. 

 

The table of data at appendix 1 exhibits a number of redundancies in the altitude flight time. Thus 1, 3, 6, 8 and 11 appear 

several times. 

The explication is the following : 

For N = 0 mod 2, we get applying the Collatz algorithm N → N/2 and N/2 is inferior to N, hence an altitude flight time of 1. 

For N = 1 mod 4, we get 1+2
2
k → 4+3.2

2
k → 2+3.2k  → 1+3k and 1+3k is inferior to 1+2

2
k, hence an altitude flight time of 

3. 

The remainder interests then numbers that are all 3 mod 4. Let us give now some more examples starting over the 

presentation with the two preceding examples in the underneath table, where : 
 

- the column « base » starts with the smallest representative of a modulo 2
r
 family and gives next its successive 

evolutions due to the Collatz algorithm, 

- the column « exponent 2 » gives the evolution of the exponent r of 2 imposed by the same algorithm, and is 

corresponding to the even steps,  

- the column « exponent 3 » gives the evolution of the exponent s of 3 imposed by the same algorithm, and is 

corresponding to the odd steps,  

- the column « compound » is equal to 2
r
.3

s
, where r and s are the preceding exponents, 

- the column « TFA » is the flight time at the current instant. 

 

The altitude flight time stops when the current value in column « base » gets smaller than (or is equal in the two early cases 

underneath) to the starting value. 

 

N = 0 mod 2 
Base Exponent 2 Exponent 3 Compound TFA 

0 1 0 2 1 

0 0 0 1 
 

 

N = 1 mod 4 
Base Exponent 2 Exponent 3 Compound TFA 

1 2 0 4 1 

4 2 1 12 2 

2 1 1 6 3 

1 0 1 3 
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N = 3 mod 16 
Base Exponent 2 Exponent 3 Compound TFA 

3 4 0 16 1 

10 4 1 48 2 

5 3 1 24 3 

16 3 2 72 4 

8 2 2 36 5 

4 1 2 18 6 

2 0 2 9 
 

 

N = 11 mod 32 
Base Exponent 2 Exponent 3 Compound TFA 

11 5 0 32 1 

34 5 1 96 2 

17 4 1 48 3 

52 4 2 144 4 

26 3 2 72 5 

13 2 2 36 6 

40 2 3 108 7 

20 1 3 54 8 

10 0 3 27 
 

 

N = 23 mod 32 
Base Exponent 2 Exponent 3 Compound TFA 

23 5 0 32 1 

70 5 1 96 2 

35 4 1 48 3 

106 4 2 144 4 

53 3 2 72 5 

160 3 3 216 6 

80 2 3 108 7 

40 1 3 54 8 

20 0 3 27 
 

 

Lemma 3 

 

The algorithm stops if and only if the exponent of 2 gets equal to zero : r final = 0. 

 

Proof : By construction, if the exponent of 2 is not null at the end of our samples’ table, we will be able to divide all of the 

intermediary results and the initial value by as much factors 2 as necessary.  

 

Theorem 1 

 

Let us have v a positive integer. There is a unique w such as 1/2 < 3
v
/2

w
 < 1. 

 

Proof : In a more general way, 2
i-1

 < 3
v
/2

w
 < 2

i
 is equivalent to (Ln(3)/Ln(2)).v-i < w < (Ln(3)/Ln(2)).v-i+1, hence the 

unique 

w = int((Ln(3)/Ln(2)).v)-i+1             (7) 

Thus for i = 0, we have : 

w = int((Ln(3)/Ln(2)).v)+1             (8) 

 

Note 1 : Inequalities in 1/2 < 3
v
/2

w
 < 1 are strict as soon as v > 0, w > 1. 

Note 2 : We can start from w to prove unique v. The analogue exists with v+w. We have thus, imposing 1/2 < 3
v
/2

w
 < 1, the 

bijections : 

v ↔ w ↔ v+w = TVA             (9) 

 

Note 3 : We conclude, unsurprisingly, that asymptotically we have w/v → Ln(3)/Ln(2). 

 

Theorem 2  

 

Let us have N a positive integer with finite time flight. Let us have v and w the number of odd and even steps of the Collatz 

algorithm for N. If N is less than 2
w
, then the altitude time flight of N+k.2

w
 is that of N for any positive integer k.    

 

Note: If the theorem is true, one can start from N superior to 2
w
 and argue on N modulo 2

w
. 

 

Proof : 

Let us have F = N + k.2
w
. Apply the Collatz algorithm to F is equivalent to apply it fully to N and to execute on k.2

w
 only 

multiplications by 3 without adding 1 and standard divisions by 2. This is possible as long as the number of steps of division 

does not exceed w, which is the case by virtue of the assumptions. Let us then consider the following table where we apply 

the Collatz algorithm to N and F and special treatment for C : 
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Base Family modulo 2
w
 Compound 

N F = N+k.2
w
 C = 2

w
 

N1 F1 C1 

… … … 

Ni = or(Ni-1/2; 3.Ni-1.(1+1/(3Ni-1)) Fi = or(Fi-1/2; 3.Fi-1.(1+1/(3Fi-1)) Ci = or(Ci-1/2; 3.Ci-1) 

… … … 

Nf = N.(1/2
w
).3

v
.∏(1+1/(3Ni-1)) Ff = F.(1/2

w
).3

v
.∏(1+1/(3Fi-1)) Cf = C.(1/2

w
).3

v
 

 

For N, the Collatz algorithm stops when Nf < N after intermediate steps all like Ni > N. Let us then compare F and 

intermediate values Fi with N and Ni. At the stage of Fi and Ni, we have 

 

Fi = Ni+k.(3
r
/2

s
).2

w
                    (10) 

 

where r is the number of multiplications and s the number of divisions undergo by N to give N i. As w is the number of even 

steps of Collatz algorithm for N, we necessarily have s < w throughout the process and s = w for the last step f. Thus : 

 

Ff = Nf+k.3
v
                             (11) 

 

where v is the number of odd steps of the algorithm (giving Nf). 

 

Let us go back to the term Ff = F.(1/2
w
).3

v
.∏(1+1/(3Fi-1)). In the latter, the Fi-1 terms are all intermediate terms having 

undergone a multiplication during the execution of the algorithm. We can reason for what follows as well on the index i-1 or 

the index i. Let us use the latter. Terms Fi = Ni+k.(3
r
/2

s
).2

w
 are monotonous crescent over k. Thus ∏(1+1/(3Fi)) increases 

from ∏(1+1/(3Ni)) up to ∏(1+1/∞) = 1, when k varies from 0 to +∞. Hence, it results the absence of a product Π in the third 

column of the preceding table (column 'composed') which is the asymptotic of Fi.   

Let us consider the ratios : 

Fi = 
Ni+k.3

r
.2

w-s
 

                (12) 
F N+k.2

w
 

and 

Ff = 
Nf+k.3

v
 

                (13) 
F N+k.2

w
 

 

From the previous monotony over k, we get : 

 

3
r
 

< 
Fi < 

Ni            (14) 
2

s
 F N 

and 

3
v
 

< 
Ff < 

Nf            (15) 
2

w
 F N 

 

At stage f, the Collatz algorithm in altitude gets to its end with Nf/N < 1. Then, all Ff have also ended their altitude flight as 

Ff/F < Nf/N < 1. There is no premature stopping of Nf, that is an index i < f such as Ni/N < 1 by mere definition, but nous 

must assure of the same for Fi/F for any i < f. The last step of the Collatz algorithm is always a division by 2. Thus for the 

index f-1, the ratio 3
r
/2

s
 is superior to 2.(3

v
/2

w
). Let us go back to 3

v
/2

w
. The denominator w is imposed by construction. 

From theorem 1, we know that there exists v such as 1/2 < 3
v
/2

w
 < 1 and this number v is unique. If we choose v+1 instead 

of v then Nf/N > 1 which contradicts that the algorithm stops at index f. If we choose v-1, then it is for the f-1 stage that we 

get a contradiction. As 3
v
/2

w
 is superior to 1/2, it follows Fi/F >1. The same arguments hold for the steps before f-1, for 

which one has again a lower boundary for Fi/F which is superior to 2.(3
v
/2

w
). 

Hence the earlier theorem. 

 

Let us give two examples : 
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Example 1 : N = 231, w = 12, v = 7, 3
v
/2

w
 = 2187/4096 = 0,533935546875 

 

  
 

Example 2 : N = 39, w = 8, v = 5, 3
v
/2

w
 = 243/256 = 0,94921875 

 

  
 

The first case is that of a ratio Nf/N "close" to 1/2 while the second is a ratio «close» to 1. The graphics at the right 

concentrate on the last « level line » which stops all the altitude flights simultaneously. All level lines (one line 

corresponding to a given index i) are distinct, that means, they have no common ordinates. This seems a general case (that 

we will not try to prove). Thus the asymptotes ordinates are close to the initial values Ni/N. This is illustrated by the 

following graphics : 

 

  
 

These graphs show the evolution of the interval [3
v
/2

w
, Nf/N] thanks to the relationship between 3

v
/2

w
 and Nf/N. For a given 

pair (v,w) we have chosen to represent here only the result of maximum ratio (3
v
/2

w
)/(Nf/N) (the most unfavourable for our 

concern), i.e. for the smallest N corresponding to the choice (v,w). The list of these N is at appendix 3. As N increases, the 

ratio (3
v
/2

w
)/(Nf/N) tends towards 1, which was the subject of our previous remark. 

 

Note: This makes it so difficult to pronounce on the existence or otherwise of positive cycles (other than 1, 4, 2, 1), because 

on one side if Nf/N tends towards 3
v
/2

w
 for all large numbers, this implies Nf/N → 1 => 3

v
/2

w
 → 1 and thus to the limit Nf/N 

= 1 => 3
v
/2

w
 = 1 => v = 0, w = 0 (no cycle) and the other hand for any ratio 3

v
/2

w
 close to 1 Nf/N is close to 1, and could 

possibly reach it. 

 

Theorem 3  

 

There are a finite number of classes modulo with given altitude flight time. 
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Proof : 

It is an immediate corollary of the foregoing. A given altitude flight time TFA corresponds to a given number of odd steps v 

and even steps w. It suffices then to search among N less than 2
w
 all those having same altitude flight time TFA. Where the 

theorem statement.  

We call these N smaller than 2
w
, by the term of “associates”. They form the equivalence classes modulo 2

w
 of the numbers 

N with same altitude flight time. 

 

The Collatz conjecture is equivalent to r = TFA/N is finite for any N. Let us consider then the smallest associate in each 

class modulo 2
w
, hence Nmin(TFA). The ratio r is maximum for the later in each of the classes. We have represented below 

the evolution of Nmin according to TFA, appendix 3 listing the Nmin from TFA = 1 up to TFA = 507 : 

 

 
 

The Nmin values as a function of TFA is very uneven. In the studied interval, any number Nmin and therefore all N from 

modulo 2
w
 classes with TFA < 507 meet the inequality : 

 

N > 1,0825
v
                   (16) 

 

Thus the number of odd steps v is, in these circumstances, is majorated by : 

 

v < 12,62.Ln(N)                    (17) 

or by  

TFA < 32,61.Ln(N)                    (18) 

 

The importance is not here the value of the coefficients but the possibility to get an upper boundary. If it is true for any 

number, this result would obviously confirm the Collatz hypothesis. However, let us not forget that we are here facing a 

typical case of the hen or the egg’s anteriority problem since we started with the hypothesis that N has finite flight time 

following afterwards the equations’ road. 

 

Let us finish however this paragraph with a few additional numeric data. We give below the numbers N inferior to 1000000 

having the highest v/N ratios. There are only 2 numbers with ratio v/N greater than 1 (27 is the champion all categories) and 

173 numbers with ratio greater than 1/100. 

 

N 27 31 47 3 7 63 71 91 11 15 103 5 

v 37 35 34 2 4 34 32 28 3 4 26 1 

v/N 1,370 1,129 0,723 0,667 0,571 0,540 0,451 0,308 0,273 0,267 0,252 0,200 

 

 
 

Theorem 4 

 

Let us have N any number with finite flight time composed of v odd steps and w even steps (which associates have same 
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characteristics). The number w of even steps of flight in altitude is then linked to the number v of odd steps of flight in 

altitude by the relation :  

w = int((Ln(3)/Ln(2)).v)+1         (19) 

 

Note : There is nothing more to prove here. It's a simple reminder of what has already been established. 

 

We come up now with theorem having an initial mysterious statement with the hope to make it sound nicer. 

 

Theorem 5  

 

The altitude fight schedule is complete. All the odd steps v are reserved, that is they cover all of the natural integers.  

 

Proof : Let us have a positive integer n with finite altitude flight time constrained to the  Collatz algorithm. Let us have v 

and w the numbers of odd and even steps thus observed. We have then the equality (3
v
.n+c)/2

w
 = k where c is an integer 

depending of n and k is another integer (necessary inferior to n). We rewrite that : 

 

c = 2
w
.k-3

v
.n 

 

We will call c the fill-up coefficient. 

The Bézout-Bachet identity tells us that, if a and b are relative primes, there exists a couple of non-null integers (α,β) such 

that a.α-b.β = 1. As gcd(2
w
,3

v
) = 1 for any natural integers v and w, it results immediately that there exist non-null integers α 

and β, such as     

1 = 2
w
.α-3

v
.β 

hence  

c = 2
w
.α.c-3

v
.β.c 

 

It suffices then to identify n to α.c and k to β.c. The smallest n, that we note N, is then equal to : 

 

N = n mod 2
w
                   (20) 

 

Our proof is short of a most important argument that is the existence of a solution, what we will highlight with the example 

underneath before coming back to the general subject. 

 

Example : Let us choice v = 2. We get then w = int((ln(3)/ln(2).2)+1 = 4. Thus 3
v
 = 9 and 2

w
 = 16. We have to resolve 1 = 

2
w
.α-3

v
.β = 16α-9β, that is (α,β) = (-5,-9). We need afterwards to determine c knowing v and w. We get some choices. Let 

us note I an odd step and P an even step. The initial number n is necessarily odd, otherwise the altitude flight time is trivial. 

The Collatz algorithm starts with I followed by P and ends by P.  

We have thus the combinations  

 Sequences 

C1 I, P, P, P, I, P 

C2 I, P, P, I, P, P 

C3 I, P, I, P, P, P 

 

The two starting sequences begin with IPP and, hence, v is equal to 1 and w is equal to 2 and are thus to be discarded. There 

remains the last sequence with gives : 

(3((3n+1)/2)+1)/8 = k 

that is also  

5 = 16k-9n 

 

Thus c = 5, so that n = 5β = -45, and finally N = -45 mod 16 = 3 is the smallest number with 2 odd steps subject to the 

Collatz algorithm. 

 

The earlier evoked peculiar argument on the existence of a solution is thus that of the existence of a new type of sequence, 

when v is incremented. We can answer by the affirmative as the sequence  

 

I, P, I, P, …, I, P, P, …, P 

 

made of v starting terms of type IP and w-v later terms P is an inexistent sequence at inferior to v rank and the sequence 

cannot stop prematurely. For sequences of this type, we get c at rank v by the recurrence series cv defined as follows (which 

the reader will verify easily) :   

 

c0 = 0 
                  (21) 

cv = 3cv-1+2
v-1

 

This ends our proof. 

 

Note : The sequence I, P, I, P, I, P, P, …, P is far from being the unique new sequence at the rank v, when v increases, but 
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the main thing is to be sure of one case at least. 

 

This theorem shows that the whole set of natural integers is necessary to reconstitute all N modulo 2
w
 families that is to 

restore again the whole natural integers set. It is difficult to go efficiently ahead in these conditions. We will address again 

that point at the conclusion. 

 

Study of the cv series and analogous series  

 

The starting sample of the cv series is : 

 
v 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

w 1 2 4 5 7 8 10 12 13 15 16 18 20 21 23 24 26 27 

cv 0 1 5 19 65 211 665 2059 6305 19171 58025 175099 527345 1586131 4766585 14316139 42981185 129009091 

2w 1 4 16 32 128 256 1024 4096 8192 32768 65536 262144 1048576 2097152 8388608 16777216 67108864 134217728 

crv 0 0,25 0,313 0,594 0,508 0,824 0,6494 0,5027 0,7697 0,5851 0,8854 0,6679 0,5029 0,7563 0,5682 0,8533 0,6405 0,9612 

 

The reduced series crv = cv/2
w
 is here valued in the interval 0 to 1. As soon as v = 3, its value oscillate strictly between 1/2 

and 1. This is illustrated by the following graphic : 

 

  
 

Beyond v = 500, the series remains strictly in the interval ]1/2,1[ as crv merges very quickly towards 3
v
/2

w
 as shown in the 

second chart. A precise demonstration is of small issue here. So, we will satisfy us with  

 

  0 < cr < 1+ε                   (22) 

 

where ε positive is small compared to 1.  

 

The series cav analogous to cv are the fill-up coefficients c. They answer to the routine : 

 

ca0 = 0 
                  (23) 

cav = 3cav-1+2
r
 

 

We have necessarily r < v-1 at all recurrence steps. So we have immediately cav < cv and hence : 

 

Lemma 4 

 

Let us have c a fill-up coefficient of the altitude Collatz algorithm, then : 

 

 0 < c/2
w
 < 1+ε                   (24) 

 

where ε positive is small compared to 1. 

 

Progression of w  

 

Let us focus on the evolution of w with v and more precisely the gaps over successive values of w when v is incremented. 

We have w = int((Ln(3)/Ln(2)).v)+1 and when v is increments by an integer b, we get taking as a reference the final value : 

 

∆w(a,v-b,v) = int(a.v)-int(a.(v-b))              (25) 

 

replacing for the moment Ln(3)/Ln(2) by a.  

Let us have x > 0 and y > x. We get  
 

int(y)-int(x) = int(y-x)+or(0,1)            (26) 
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where or(0,1) = 1 when y is an integer and x is not and or(0,1) = 0 in the other cases. 

We have thus : 

 

Theorem 6 

∆w(a,v-b,v) = or(0,1)+int(a.b)              (27) 

 

The product a.b being given, the variation of ∆w(a,v-b,v) is defined up to a unit. 

 

In other circumstances, we would have entitled the foregoing a lemma. But it turns out that its consequences will later have 

great importance. Thus, we wanted to attract attention on it with a more pompous statement. 

 

Numerical application : 
 

We have a ≈ 1,5849625. We apply the relationship by considering different b values increments and we give possible 

sequences. Admissible sequences at the current value bcurrent must respect all the previous rules, that is those for b = 1, b = 2, 

… and b = bcurrent -1. 

 

The reader will note that we do not write trivial permutations to lighten the lists of sequences below : 

 

b int((Ln(3)/Ln(2)).b) possible values of ∆w eligible sequences 

(up to trivial permutations) 

1 1 1 or 2 1 

2 

2 3 3 or 4 1, 2 

2, 2 

3 4 4 or 5 1, 2, 1 

2, 1, 2 

2, 2, 1 

4 6 6 or 7 1, 2, 1, 2 

1, 2, 2, 1 

2, 1, 2, 2 

5 7 7 or 8 1, 2, 1, 2, 1 

2, 1, 2, 1, 2 

2, 2, 1, 2, 1 

6 9 9 or 10 2, 1, 2, 1, 2, 1 

2, 2, 1, 2, 1, 2 

7 11 11 or 12 2, 2, 1, 2, 1, 2, 2 

2, 2, 1, 2, 1, 2, 1 

… … … … 

12 19 19 or 20 1, 2, 2, 1, 2, 1, 2, 2, 1, 2, 1, 2 

1, 2, 2, 1, 2,1, 2, 2, 1, 2, 2, 1 

 

Beyond b = 7, we will necessarily have, in the sequences, sections of the form of those given above. We will call those type 

1 and type 2 

 

Types Sequences 

Type 1 2, 2, 1, 2, 1, (2, 2,) (1) … 

Type 2 2, 2, 1, 2, 1, 2, 1, (2) … 

 

The sequence with sum 20 (1, 2, 2, 1, 2, 2, 1, 2, 2, 1, 2, 2) for b = 12 is impossible because of the sequences deduced at b = 

7. We expressly highlight this case because it has non-negligible consequences later. 

 

Our reading will be in this text generally retroactive, i.e. we read the sequence from left to right while v is decreased by 1 

each time. 

 

We note, as the table shows, that the values of ∆w can only be equal to 1 or 2. It is also remarkable that it is never possible, 

according to the different rules inferred to have two 1 which follow, or three 2 which follow. 

 

Except that, any eligible (admissible) sequence will occur. 

 

Recapitulative table  

 

Let us summarize in a table our results so far. In the same time, appendix 2 gives a sample of the N modulo 2
w
, that we 

called associates. 
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nb of 

odd steps of 
TFA 

= 

v 

v.ln(3)/ln(2) 

nb of 

even steps of 
TFA 

= 

w = w(v) 

TFA(v) 
Modulo 2

w
 

(mod) 

Smallest 

N 

Number of 
associates 

#(v) 

Frequencies 

of the 

associates 
#(v)/mod 

Average flight 
time of the 

N’s 

Average flight 
time of the 

odd N’s 

0 0 1 1 2 2 1 0,5 1 
 

1 1,585 2 3 4 1 1 0,25 1,66667 3 

2 3,1699 4 6 16 3 1 0,0625 2 3,6 

3 4,7549 5 8 32 11 2 0,06250 2,428571 4,333333 

4 6,3399 7 11 128 7 3 0,023438 2,652174 4,725490 

5 7,9248 8 13 256 39 7 0,027344 2,957806 5,256881 

6 9,5098 10 16 1024 287 12 0,011719 3,120833 5,544643 

7 11,095 12 19 4096 231 30 0,007324 3,243928 5,766191 

8 12,68 13 21 8192 191 85 0,010376 3,436805 6,113435 

9 14,265 15 24 32768 127 173 0,005280 3,549836 6,318510 

10 15,85 16 26 65536 359 476 0,007263 3,718331 6,624127 

11 17,435 18 29 262144 511 961 0,003666 3,813740 6,798134 

12 19,02 20 32 1048576 239 2652 0,002529 3,886934 6,932622 

13 20,605 21 34 2097152 159 8045 0,003836 4,005079 7,149952 

14 22,189 23 37 8388608 639 17637 0,002102 4,075875 7,280735 

15 23,774 24 39 16777216 283 51033 0,003042 4,183953 7,480528 

16 25,359 26 42 67108864 991 108950 0,001623 4,246311 7,596187 

17 26,944 27 44 134217728 251 312455 0,002328 4,340088 7,770252 

18 28,529 29 47 536870912 167  663535 0,001236 4,393447 7,869586 

19 30,114 31 50 2147483648 111 1900470 0,000885 4,434257 7,945833 

20 31,699 32 52 4294967296 1695 5936673 0,001382 4,500643 8,070011 

21 33,284 34 55 17179869184 1307 13472296 0,000784 4,54060 8,14494 

22 34,869 35 57 34359738368 871 39993895 0,001164 4,60213 8,26045 

23 36,454 37 60 137438953472 927 87986917 0,000670 4,63952 8,33079 

… … … … … … … … … … 

→ ∞ → ∞ → ∞ → ∞ → ∞ → ∞ → ∞ 
→ 0 

∑ →1 

→  

≈ 
(6Ln(3)/Ln(2)

+1)/2 

→  

≈ 

6Ln(3)/Ln(2) 

 

The well-defined evolution of w function of v by the formula (19) means an overall mean growth of the values of the 

modulo 2
w
 column (second column) by a multiplicative factor of 3. This is shown in the graphic below :  

 

The ratio Ln(3)/Ln(2) ≈ 1,5849625 is very near the ratio 84/53 ≈ 1,5849057. Consequently, the reader may verify at 

appendix 3, a false periodicity of 53 in the progression of the even steps of the altitude flight time. The first irregularities in 

this pattern are far beyond the space we let for that subject in the appendix.  

 

Another result, for which we did not seek relevance, is the pooling modulo 3 of the forbidden values of the even steps that 

we explicit at appendix 4 (poolings 0 mod 3 in red, 1 modulo 3 in green and 2 mod 3 in blue). 

 

Let us note that the overall progression of TFA is quasi-linear within the interior of that false period. 

The slopes of the three “lines” are respectively: 1, Ln(3)/Ln(2) and 1+Ln(3)/Ln(2). 

 

  
 

Inventory of associates and average flight time 

 

The associates are necessarily all distinct. Their quantities and relative proportions are summed up below : 

 

 1 = 
 1 

+ 
1 

+ 
1 

+ 
2 

+ 
3 

+ 
7 

+ 
12 

+ 
30 

+ 
85 

+ 
173 

+ 
476 

+ 
961 

+ 
2652 

+ 
8045 

+ 
17637 

+…     
 2 22 24 25 27 28 210 212 213 215 216 218 220 221 223 

 

If the Collatz conjecture (1) is true, the set of integers is necessarily described and the sum is 1 as shown previously. This is 

formally written using these article notations : 
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+∞ 

∑ 

v = 0 

 

#(v) 
 = 1                             (28) 

2
w(v)

 
 

 

  

 

Note : Pooling terms, the second series starts as 1/4+1/8+1/16+…, but escapes that pattern afterwards unless one cuts a 

family modulo 2
w
 in two parts (here 961 = 264+697).   

 

Let us write : 

  

     +∞ 

s = ∑ 

      v = 0 

 

#(v) 
                              (29) 

2
w(v)

 
 

 

  

 

We have then the following results : 

 

v TFA 

Remaining 

percentage 

1-s 
% 

 

0 1 50 

1 3 25 

2 6 18,75 

3 8 12,5 

4 11 10,16 

5 13 7,42 

6 16 6,25 

7 19 5,518 

8 21 4,480 

9 24 3,952 

10 26 3,226 

11 29 2,859 

12 32 2,606 

13 34 2,223 

14 37 2,012 

15 39 1,708 

16 42 1,546 

17 44 1,313 

18 47 1,189 

19 50 1,101 

20 52 0,963 

21 55 0,884 

22 57 0,768 

23 60 0,701 

 

The curve catches up relatively fast its asymptote For a TFA of 52, there remains less than 1 % of the integers to address in 

the set of natural numbers N. We will come back to this remaining percentage later on. 

As for now, we can however write : 

 

Theorem 7  

 

If the infinite sum ∑ #(v)/2
w(v)

 equals 1, the density of numbers N not satisfying the Collatz conjecture is null.  

 

Average altitude flight time 

 

We have also an average altitude flight time which is expressed by the beginning of some entire series : 

 
6.Ln(3)/Ln(2)+1 

 ≈ 1 
1 

+3 
1 

+6 
1 

+8 
2 

+11 
3 

+13 
7 

+16 
12 

+19 
30 

+21 
85 

+24 
173 

+26 
476 

+29 
961 

+32 
2652 

+… 
2 2 22 24 25 27 28 210 212 213 215 216 218 220 

 

This relation is formalized as previously: 

 

Conjecture 2  
 

(6.Ln(3)/Ln(2)+1)/2 = a. 

+∞ 

∑ 

v = 0 

TVA(v) 

 

#(v) 
       where a ≈ 1               (30)   

2
w(v)

 

 

The graphic underneath shows the evolution of the average altitude flight time.  
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The curves slowly join their (presumed) maximum values unlike the associates’ cardinals’ curve. For less than 1% of the 

associates, it remains to win nearly 15% in flight time (but luckily TFA diverges). 

 

5 Enumeration of associates. The ultimate conquest. 

 

The title of the paragraph paraphrases a recurring author for the present topic. The said enumeration is a cornerstone 

essential to the whole of the present piece of work. There are however several (or depending on the reader opinion many) 

unresolved assumptions. These are also a kind of future work plan. 

 

Approximate evaluation of associates’ population #(v).   

 

From numerical data, when w the power of 2 increases by 2, the amount of associates increases by an approximate ratio of 

2. When w increases by 1, the amount of associates increases by an approximate ratio of 3. Taking into account this 

assumption makes that the above (red and blue) curves tend toward their asymptotes by default. A correction is to take a 

supplement of associates in the previous row (x 0,9). But it becomes a cooking recipe rather than mathematics. 

 

Let us try to get some framework. Let us have v and w with usual definitions. An odd step I is always followed by an even 

step P. We denote such a sequence IP and we have v of them. It remains thus w-v sequence P without association to an odd 

step I. The first sequence for odd numbers N is always IP and the last one is always P. There are hence a maximum of v-1 

degrees of liberty for the sequences P and w-v-1 degrees of liberty for the sequences IP. The maximum number of 

combinations is then C((v-1)+(w-v-1)),v-1) = C(w-2,v-1) = (w-2)!/((v-1)!(w-v-1)!).  

We observe then on numeric applications that the minimal number of combinations follows this result after dividing by a 

ratio v, so that :  

 

#(v)min = 
(w-2)! 

                  (31) 
v!(w-v-1)! 

 

The maximum number of combinations is then, in a multiplicative ratio of 3 of the later, so that : 

 

#(v)max = 
3.(w-2)! 

                  (32) 
v!(w-v-1)! 

 

The minimal values are sometimes reached. For example, we have : 

 
v #(v) 

1 1 

2 1 

7 30 

12 2652 

53 1122428422670255691408 

359 
31507080376397175136881001474068846439986843587170019506403585875755018610506070918117788219

4406860202828375386593958349771507660950257585308829342422321641440 

665 

61688730978779896170428543794512364862816181067648194699733647843674912545018900693081514003

04818278134814300459723619359435318187591745089096562433147061514747680131491422078927771690

51445933191960507671819597653788528862280647149000674465661167906565302087173196864356966923

948440681022373886680 

 

We add here some values (v ≥ 53) which will be deducted from further study. Candidates are rare and it seems hard to find 

any simple rule to anticipate then. 

 

We did not find cases here the supposed maximal values are reached, the ratio 3 being perhaps over-evaluated. An 

alternative candidate to the ratio 3 would have been Ln(3)/Ln(2)+1, but after verification, it happens to be too small (it fails 

for v = 17 at least).  
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The underneath graphic illustrates the chosen framework : 

 

 
 

We will return later on this chart with a lot more data.  

For this, we first need to get through a more difficult exercise. 

 

Exact evaluation of the associates’ population #(v).   

 

The reader will be surprised at the end of the presentation of the "simplicity" of operations for this assessment. However, the 

process to ferret out this routine requires attention. The description of the different stages is certainly necessary for the 

preparation of a demonstration. So the reader will understand the necessity to present a maximum of details. 

 

The evaluation is based on several conjectures. Despite this, we are sure of the announced numerical values (in peculiar for 

the data in appendix 10) on account of a surprising, even supernatural, overlap that we will encounter further. 

 

Let us again consider the sequences IP and P earlier mentioned. For a given v, we class the sequences as follows : 

 

 Sequences 

C1 IP, IP, IP, …, IP, P, …, P 

C2 IP, IP, …, IP, P, X, …, X, P 

… … 

Cv-3 IP, IP, IP, P, X, …, X, P 

Cv-2 IP, IP, P, X, …, X, P 

Cv-1 IP, P, X, …, X, P 

 

Step X can as well be of type IP or of type P. Only matters us the number of steps IP without interruption at the beginning 

of routine. 

 

The cardinal of #Ci(v) of each class is then accounted.  

 
v 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

w 1 2 4 5 7 8 10 12 13 15 16 18 20 21 23 24 26 27 29 31 32 34 35 37 

∆w 
 

1 2 1 2 1 2 2 1 2 1 2 2 1 2 1 2 1 2 2 1 2 1 2 

#C1  
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

#C2    
1 1 2 2 3 4 4 5 5 6 7 7 8 8 9 9 10 11 11 12 12 

#C3     
1 2 3 5 9 10 14 15 20 27 28 35 36 44 45 54 65 66 77 78 

#C4      
2 3 7 14 19 30 34 50 75 83 112 119 156 164 210 273 285 352 363 

#C5       
3 7 19 28 53 65 103 170 200 292 322 448 486 658 915 987 1285 1353 

#C6        
7 19 37 76 108 186 331 416 651 753 1106 1239 1764 2602 2907 3975 4287 

#C7         
19 37 99 151 299 577 768 1288 1563 2429 2814 4193 6522 7548 10809 11967 

#C8          
37 99 194 412 908 1293 2302 2946 4829 5820 9052 14771 17706 26476 30141 

#C9           
99 194 525 1239 1991 3792 5096 8831 11084 18033 30769 38168 59457 69653 

#C10            
194 525 1570 2689 5758 8207 14960 19651 33413 59676 76583 123991 149554 

#C11             
525 1570 3387 7724 12279 23741 32566 58054 108392 144333 242517 301174 

#C12              
1570 3387 9690 16351 35174 50874 94818 185557 256533 448116 573155 

#C13               
3387 9690 20423 46607 74575 146567 299811 432031 784511 1036484 

#C14                
9690 20423 58040 98276 213301 459794 689675 1306067 1784493 

#C15                 
20423 58040 121977 280035 665506 1048313 2067149 2932859 

#C3                  
58040 121977 346769 871218 1507945 3122122 4597259 
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v 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 

#C16                   
121977 346769 1076930 1967577 4470986 6893370 

#C17                    
346769 1076930 2427209 5819850 9821192 

#C18                     
1076930 2427209 7168714 12749014 

#C19                      
2427209 7168714 15676836 

#C20                       
7168714 15676836 

#C21                        
15676836 

 

Theorem 8  

(reciprocal of Collatz conjecture) 

 

To any sequence IP, …, IP, P, X, …, X, P is related a number likely to generate it. 

 

Proof :  

Let us have v and w the number of odd and even steps. We seek n such that it satisfies the Collatz algorithm, that is such as 

(3
v
+c)/2

w
 = k using the notations of the proof of theorem 5. The same arguments as those used then allow answering 

affirmatively to this problem of existence and the reader is therefore invited to get back on it. 

 

Note : If there remains only a tiny fraction of numbers being possibly exceptions of Collatz, it is good sense that this 

reciprocal militates overwhelmingly in favour of a Collatz theorem. But this is not a proof. 

 

Theorem 9  

#C1(v) = 1  and  #Cv(v) = 0                    (33) 

 

Proof : 

There is only a single combination starting with IP...IP systematically and then continuing by P...P systematically. The first 

equality is therefore trivial. For the second, an IP step followed by a P step stops the algorithm of Collatz when (3n+1)/4 < 

n, that is as soon as 1 < n. resulting in an empty set here, n being taken in the natural integers. 

 

The adequate formula for the classes C2 is somewhat more complex (v > 0) :  

 

Theorem 10  

 

#C2(v) = if(v=4, 2, w-v-∆w)                 (34) 

 

where ∆w = int(ln(3)/ln(2).v)-int(ln(3)/ln(2).(v-1)). 

 

Proof :  

Let us write nX, or (n)X, for the sequence X, X,..., X where X is repeated n times. Recalling that all possible combinations 

will happen (by theorem 8), the sequences corresponding to the class C2 at rank v are : 

 

(v-1)IP, P, IP, (w-v-2)P, P 

(v-1)IP, P, P, IP, (w-v-3)P, P 

(v-1)IP, P, P, P, IP, (w-v-4)P, P 

… 

(v-1)IP, P, (w-v-3)P, IP, P, P 

(v-1)IP, P, (w-v-2)P, IP, P 

 

So we have (w-v-2) terms P and 1 term P to store in w-v-1 places, that is a number of combinations equal to C(w-v-1,1) = 

w-v-1. The only point to check is the possible existence of premature stops (i.e. sequences of smaller rank that v) by 

examining the only two possible cases ∆w = 1 and ∆w = 2 (according to theorem 6). Let us have then #(a) the number of 

premature sequences. The population # C2(v) is then 

 

#C2(v) = w-v-1-#(a) 

 

It remains then to compare ∆w and 1+#(a). 
 

For ∆w = 2, we consider the specific following sequences on ranks v and v-1 respectively :  

 

rank sequence 

v (v-1)IP, P, (w-v-2)P, IP, P 

v-1 (v-1)IP, P, (w-v-2)P ≡ (v-1)IP, (w-v-1)P  

 

At rank v, to v odd steps I corresponds w even steps P for all non-premature sequences. At rank v-1, to v-1 odd steps I 

matches w-∆w even steps P for all non-premature sequences, that is (v-1) IP and (w-v+1-∆w) P. This corresponds here to 

(v-1) IP and (w-v-1) P.  
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The sequence written at rank v thus stops prematurely since it is actually complete at rank v-1. We are here exactly at the 

border of the failover between non-premature sequences and premature sequences. There is therefore no other sequence to 

be removed. Hence #(a) = 1 and ∆w-(1+#(a)) = 0. 
 

For ∆w = 1, this configuration cannot exist, as the only candidate that could be premature is no more as (w-v+1-∆w)P ≡ (w-

v)P. Hence #(a) = 0 and ∆w-(1+#(a)) = 0. 

Hence the theorem stated above. 

 

Notation 
 

As w-v-∆w appears regularly, we write the following : 

 

∆vw = w-v-∆w                        (35) 

 

By the way, ∆w is not necessary to be used at the current rank but also at earlier or later ranks. This is noted respectively 

∆wpr1, ∆wpr2, ∆wpr3, … (pr for proceeding) or respectively ∆wnx1, ∆wnx2, ∆wnx3, … (nx for next) according to the chosen 

rank. Of course, to consider ∆wnx i is a little anachronism, but because of the existence of standard sequences (see theorem 

4), this misuse is sometimes convenient avoiding looking for references to distant backward ranks.  

Thus, we have: 

∆wpr i = int(ln(3)/ln(2).(v-i))-int(ln(3)/ln(2).(v-i-1)) 

∆wnx i = int(ln(3)/ln(2).(v+i))-int(ln(3)/ln(2).(v+i-1)) 

 

Theorem 11  
 

The condition  

int(ln(3)/ln(2).(v-i))-int(ln(3)/ln(2).(v-i-1)) = c 

 

where c is an integer equal to 1 or 2, is equivalent to a framework of 3
v
/2

w
. 

 

Proof : 

Let us have w = w(v) = int(ln (3)/ln(2).v)+1. First, let us note that the difference ∆wpr i = w(v-i)-w(v-i-1) can only be equal 

to 1 or 2 as we have demonstrated at theorem 6. This is illustrated below for i = 0, but invariably applies to any other i. 

 

  
 

De facto, the difference ∆wpr i is derived from two constant piecewise functions which evolve following a common period of 

Ln(2)/Ln (3) versus the abscissa v and following a line (shown in green) of slope Ln(3)/Ln(2). Let us then rewrite the 

equality 3
v’

/2
w’

 = a. It follows v’.Ln(3)-w’.Ln(2) = Ln(a), so that w’ = (Ln(3)/Ln(2)).v’-Ln(a)/Ln(2). The evolution of w' 

with v ' follows the same slope as the green line. Thus the requirement on c (integer of value 1 or 2) leads to the 

delimitations a resulting from the two curves, i.e. is a1 and a2. We get a scaling of 3
v
/2

w
 inside its initial domain ]1/2,1[. One 

of the values of c (1 or 2) will give a1 < 3
v
/2

w
  < a2 and the other the complementary set in]1/2,1[. We give all necessary 

illustrations for this article in appendix 5. 

 

Let us evaluate more precisely the limits a1 and a2. For this, let us return to w = (Ln(3)/Ln(2)).v-Ln(a)/Ln(2) having 

removed the simple quotes. The boundaries «a» correspond to the steep climbs, that is when v = r+k.Ln (2)/Ln(3) and w = 

k+s on the previous curves, with r, s and k integers to be defined. Then bringing the three equations together, we get k+s = 

(Ln(3)/Ln(2)).r+k-Ln(a)/Ln(2), so that Ln(2).s = Ln(3).r-Ln(a) and finally a = 3
r
/2

s
.  

The limits are thus of the type 

a = 3
r
/2

s
                      (36) 

where r and s are integers. 

 

At the same time, these boundaries affect v.Ln(3)/ln(2)-int(v.Ln(3)/ln(2)) framing known to be anyway between 0 and 1. 

Indeed, let us suppose 3
v
/2

w
 = a. Then, we get from w = v.Ln(3)/ln(2)-ln(a)/ln(2) = int(v.Ln(3)/ln(2))+1. Thus v.Ln(3)/ln(2)-

int(v.Ln(3)/ln(2)) = 1+ln(a)/ln(2), hence finally : 
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v.Ln(3)/ln(2)-int(v.Ln(3)/ln(2)) = 1-s+r.Ln(3)/ln(2)                      (37) 

 

We will indicate, in the text and in appendix 5, the equivalencies of resulting entries and the different boundaries. 

 

But let us back to our other concerns. 

The adequate formula for the classes C3 is given by (v > 1) :  

 

Theorem 12  
 

#C3(v) = ∆vw.(∆vw+1)/2+1-∆wpr1                      (38) 

 

This can be written also #C3(v) = ∆vw.(∆vw+1)/2 - if(∆wpr1 = 1, 0, 1). 

The use of the ∆vw and ∆wpr i allows concise entries as we can notice here. 

  

Proof : 

Reminding that all possible combinations will pop up, the sequences corresponding to class C3 at rank v are of the form : 

 

(v-2)IP, P, X,…, X, P 

 

The step X is either P or IP, with for the total exactly 2 IP and (w-v-2) P, which gives C(w-v,2) (or C(w-v,w-v-2)) possible 

combinations to which we must subtract the number of premature stops that we write #(a).   

So we have 

#C3(v) = (w-v).(w-v-1)/2-#(a)                                     (39) 

 

Let us have the difference Delta = ∆vw.(∆vw+1)/2+1-∆wpr1 - ((w-v).(w-v-1)/2-#(a)) = (w-v-∆w).(w-v-∆w+1)/2+1-∆wpr1 - 

((w-v).(w-v-1)/2-#(a)). Regardless of w, we know that ∆w (and similarly ∆wpr1) can be equal only to 1 or 2. We then build 

the table of all possibilities : 

 

                             ∆w 

∆wpr1  
1 2 

1 / #(a)-(w-v-1) 

2 #(a)-1 #(a)-(w-v) 

 

We did not give the value at (∆wpr1,∆w) = (1,1) since the situation is impossible (as a consequence of theorem 6). So we 

have just to show that all inner data of the table are null, that is : 

 

#(a) = if(∆w =1, 1, w-v-∆w+∆wpr1)                 (40) 

 

It remains to identify these premature sequences. To do this, first let us observe a sample for each of these cases. 

 

Example 1 : ∆w = 1, v = 8, w = 13, w-v = 5, ∆vw = 4, C(w-v,2) = C(5,2) = 10. 

 
           N 

 

Sequence  

191 3903 4159 5439 3135 1215 1727 1983 4927 
Pr. seq. as 

29 < 36 < 210 

Part 1 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 P P P P P P P P P P 

Part 2 IP IP IP IP P P P P P P 

 IP P P P IP IP IP P P P 

 P IP P P IP P P IP IP P 

 P P IP P P IP P IP P IP 

 P P P IP P P IP P IP IP 

Part 3 P P P P P P P P P P 
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Example 2 : ∆w = 2, ∆wpr1 = 1, v = 9, w = 15, w-v = 6, ∆vw = 4, C(w-v,2) = C(6,2) = 15. 

 

           N 

 

Sequence 

6
7
8
3

 

1
1
5
1

 

2
2
6
5
5

 

1
2
7

 

P
r.

 s
eq

. 
as

 

2
1

2
 <

 3
8
 <

 2
1
3
 

9
0
8
7

 

3
0
5
9
1

 

8
0
6
3

 

P
r.

 s
eq

. 
as

 

2
1

2
 <

 3
8
 <

 2
1
3
 

1
3
6
9
5

 

2
3
9
3
5

 

P
r.

 s
eq

. 
as

 

2
1

2
 <

 3
8
 <

 2
1
3
 

2
2
9
1
1

 

P
r.

 s
eq

. 
as

 

2
1

2
 <

 3
8
 <

 2
1
3
 

P
r.

 s
eq

. 
as

 

2
1

1
 <

 3
7
 <

 2
1
2
 

Part 1 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP 

 P P P P P P P P P P P P P P P 

Part 2 IP IP IP IP IP P P P P P P P P P P 

 IP P P P P IP IP IP IP P P P P P P 

 P IP P P P IP P P P IP IP IP P P P 

 P P IP P P P IP P P IP P P IP IP P 

 P P P IP P P P IP P P IP P IP P IP 

 P P P P IP P P P IP P P IP P IP IP 

Part 3 P P P P P P P P P P P P P P P 

 

Example 3 : ∆w = 2, ∆wpr1 = 2, v = 7, w = 12, w-v = 5, ∆vw = 3, C(w-v,2) = C(5,2) = 10. 

 
           N 

 

Sequence 

2975 2591 1823 
Pr. seq. as 

29 < 36 < 210 
4063 3295 

Pr. seq. as 

29 < 36 < 210 

Pr. seq. as 27 

< 35 < 28 

Pr. seq. as 

27 < 35 < 28 

Pr. seq. as 

27 < 35 < 28 

Part 1 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 IP IP IP IP IP IP IP IP IP IP 

 P P P P P P P P P P 

Part 2 IP IP IP IP P P P P P P 

 IP P P P IP IP IP P P P 

 P IP P P IP P P IP IP P 

 P P IP P P IP P IP P IP 

 P P P IP P P IP P IP IP 

Part 3 P P P P P P P P P P 

 

The parts 1 and 3 of these tables are imposed by the choice of #C3(v) and by the basic algorithm. Part 1 contains v-2 steps IP 

and 1 step P. Part 2 is the one that interests us. It contains always 2 steps IP and w-v-2 steps P, that is w-v overall steps with 

this way to count. The three tables are sorted in the same order in part 2. The terms IP are initially up (of the sorting) then 

shifted down one by one. When the first of the term IP can no longer be offset, we turn to the second, then the third, and so 

on.   

Premature sequences match then all conditions like 2
s-1

 < 3
r
 < 2

s
, where r < v and s < w (with at least one strictly). They are 

obtained for IP terms "enough" displaced down (which will lift up the terms P). Let us consider then the boundary inside 

part 2 defining the appearance of premature sequences. Let us have i the number of steps IP and j the number of steps P 

before this borderline (table facing down). The delimitation is with 3
v-2+i

 = 2
v-2+1+i+j

, j being evaluated in real number instead 

of integer number.  

Hence : 

i+j = 1-v+(i+v-2).ln(3)/ln(2)                      (41) 

 

The abscissa of the boundary in part 2 is then absc = i+j, hence with w = int(v.ln(3)/ln(2))+1 

 

(w-v)-absc = (2-i).ln(3)/ln(2)-(v.ln(3)/ln(2)-int(v.ln(3)/ln(2)))                      (42) 

 

One has always absc < w-v, the maximum of w-v imposing i < 2.  

One has also systematically 0 < v.ln(3)/ln(2)-int(v.ln(3)/ln(2)) < 1. 

The appendix 5 illustrates the 2
w
/3

v
 scalings according to ∆w and ∆wpr1 conditions. The reader is encouraged to read them.  

We have then three cases : 

 

Case 1 : We have 2
w-1

 < 3
v
 < 2

w
 and ∆w = 1 which gives 1 < 2

w
/3

v
 < 4/3 (cf. appendix 5), so that on the left hand side 

v.ln(3)/ln(2) < w = int(ln(3)/ln(2))+1 and on the right hand side w-2 < (v-1).ln(3)/ln(2), hence -1+ln(3)/ln(2) < v.ln(3)/ln(2)-

int(v.ln(3)/ln(2)) < 1. Thus  

-1+(2-i).ln(3)/ln(2) < (w-v)-absc < 1+(1-i).ln(3)/ln(2) 

 

                             i 

(w-v)-absc 
0 1 2 

min -1+2.ln(3)/ln(2) ≈ 2,17 -1+ln(3)/ln(2) ≈ 0,58 -1 

max 1+ln(3)/ln(2) ≈ 2,58  < 1  1-ln(3)/ln(2) ≈ -0,58 

 



P 21/86                                                    

One must have entire "places" for storing sequences, in this case here the terms IP. We have exactly 2 places for 2 IP steps 

when i = 0, thus exactly 1 premature combination. 

 

Case 2 : We have 2
w-1

 < 3
v
 < 2

w
 and ∆w = 2 and ∆wpr1 = 1 which means 4/3 < 2

w
/3

v
 < 16/9 (cf. appendix 5), so that on the 

left hand side (v-1).ln(3)/ln(2) < w-2 and on the right hand side w-4 < (v-2).ln(3)/ln(2), hence -3+2.ln(3)/ln(2) < 

v.ln(3)/ln(2)-int(v.ln(3)/ln(2)) < -1+ln(3)/ln(2).  

Thus  

1+(1-i).ln(3)/ln(2) < (w-v)-absc < 3-i.ln(3)/ln(2) 

 

                             i 

(w-v)-absc 
0 1 2 

min 1+ln(3)/ln(2) ≈ 2,58 1 < 1-ln(3)/ln(2) ≈ -0,58 

max  < 3 3-ln(3)/ln(2) ≈ 1,42 3-2.ln(3)/ln(2) ≈ -0,17 

 

We have exactly 2 places for 2 terms IP when i = 0, thus exactly 1 premature combination. We have exactly 1 place for 1 

term IP when i = 1, thus exactly w-v-2 possibilities before the term IP comes at the end of part 2, hence here w-v-∆w 

premature sequences. For i = 2, there are no solution. 

 

Case 3 : We have 2
w-1

 < 3
v
 < 2

w
 and ∆w = 2 and ∆wpr1 = 2 which produces 16/9 < 2

w
/3

v
 < 2 (cf. appendix 5), so that on the 

left hand side (v-2).ln(3)/ln(2) < w-4 and on the right hand side w-1 < v.ln(3)/ln(2), hence 0 < v.ln(3)/ln(2)-int(v.ln(3)/ln(2)) 

< -3+2.ln(3)/ln(2).  

Thus  

(2-i).ln(3)/ln(2) < (w-v)-absc < 3-i.ln(3)/ln(2) 

 

                             i 

absc-(w-v) 
0 1 2 

min > 3 3-ln(3)/ln(2) ≈ 1,41 3-2.ln(3)/ln(2) ≈ -0.17 

max 2.ln(3)/ln(2) ≈ 3,17 ln(3)/ln(2) ≈ 1,58  < 0 

 

We have exactly 3 places for 2 terms IP when i = 0, thus exactly 3 premature combinations. We have exactly 1 place for 1 

term IP when i = 1, thus exactly w-v-3 possibilities (we have 3 withdrawals instead of 2 because the i = 0 case anticipates 

the blocking). For i = 2, there are no solution. Hence a total of w-v possibilities, so exactly here w-v-∆w+∆wpr1 premature 

sequences. 

 

The next step reveals more acutely the type of the appropriate configuration for #Ci(v). 

We find (v > 2) : 

 

Proposition 1  

 

#C4(v)  

=  

∆vw.(∆vw+1).(∆vw+2)/6 

- if(or(∆w = 1, and(∆w = 2, ∆wnx1 = 2)), ∆vw-1, 0) 

- if(and(∆wpr1 = 2, ∆wpr2 = 2), 2, 0) 

-1 

                      (43) 

 

This relationship will be reviewed later in a form slightly different (but equivalent). 

 

The next step is aligned with the preceding with supplementary corrections.  

We find : 

 

Conjecture 3  
 

#C5(v) = (w-v-∆w).(w-v-∆w+1).(w-v-∆w+2).(w-v-∆w+3)/24 

- if(and(∆w = 2, ∆wpr1 = 2), ∆vw.(∆vw+1)/2+2, 0) 

- if(∆w = 1, ∆vw.(∆vw+1)/2, 0) 

- if(and(∆wpr1 = 2, ∆wpr2 = 2), 2.∆vw-2, 0) 

- if(and(∆wpr1 = 1, ∆w = 2, ∆wnx1 = 1), ∆vw, 0) 

- if(and(∆w = 2, ∆wnx1 = 2), ∆vw, 0) 

- if(and(∆wnx1 = 2, ∆wnx2 = 2), 2, 0) 

- if(and(∆wpr1 = 1, ∆wpr2 = 2, ∆wpr3 = 2), 3, 0) 

- if(and(∆wnx2 = 1, ∆wnx1 = 2, ∆w = 1, ∆wpr1 = 2, ∆wpr2 = 2, ∆wpr3 = 2), 2, 0) 

                    (44) 

 

Of course, by adding a formula adjustment conditions, it would be possible to fit almost anything with anything. Thus, we 

stop here at #C5 for individual results. The purpose is just to show that explicit formulas may exist using terms like ∆vw 

and all kinds of ∆wpr i. Of course, considering the sharp rise of the formula length between #C4(v) and #C5(v), one cannot 
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expect a short expression for #C6(v). 

 

Let us partially resume our investigations.   

We built sequences IP, …, IP, P, X, …, X, P starting with v-i+1 terms IP and continuing through a combination of w-v 

terms P and i-1 terms IP. Part 2, by construction, begins with P and ends necessarily by P. The number of combinations is 

then C(w-v-2+i-1, i-1) = C(w-v-(i+3),i-1). However, if the P terms are "numerous" at the beginning of this second part, the 

sequence stops prematurely. It turns out that numerically the main term of the number of actual combinations is obtained by 

replacing (i+3) by ∆w+2-i. Other corrections complete this first evaluation as shown by the cases #C2 to #C5. Each 

individual correction is small. However as v increases (and fairly quickly because as soon as v = 10), the main terms are no 

more paramount before corrections. 

 

Obviously, formulae giving #Ci get complicated with increasing i and it is certainly quite illusory to look for some 

generalization. The following will free us from that constraint. 

 

We can implement a computational routine to get all combinations of sequence IP, …, IP, P, …X…, P by removing all the 

premature sequences. The evaluation of the number of associates is then only a matter of bit array handling where we assign 

the value 1 to IP and value 0 to P. The Microsoft VBA language routine is given in appendix 6. The Collatz algorithm is no 

longer visible and no multiplication or division are necessary. The only "big" figures to manage are those of nbb(vi) = 

#Ci(v). 

 

Previously, with the Collatz algorithm, we were looking for associates among the 2
w
 first natural numbers with plenty of 

multiplications and divisions. Now we sort a table with C(w,v) = w!/(v!(w-v)!) combinations, where w = 

int(Ln(3)/Ln(2))+1. However, the ratio C(w,v)/2
w
 tends to 0 exponentially when v increases toward infinity. The table 

below provides a sample of values in this regard : 

 

 
 

Thus, the method offers a double advantage : heavy calculations are discarded result and base selection is reduced. For v = 

24, we went to the end of our calculations in one week by running Collatz algorithm (all improvements included to limit 

calculations to strictly necessary one). With the proposed method, a little more than one hour was sufficient to get #(v). 

 

However, this is not everything. The same tool can be adapted to find the "configuration" of the associates, namely two 

types of events: the first is the "blocking by exhaustion" of the descent of a term IP in part 2 causing relay to another term 

IP, the second being "the blocking by premature sequence" causing again focusing on an another term IP. At each of these 

events, the counter is reset to zero. Returning on the three previous examples, we have for v = 8, 3 blockings of the 

exhaustion type giving a count of 4+3+2, for v = 9, 4 blockings of the premature sequence type giving a count of 4+3+2+1 

and v = 7, 2 blockings of premature sequence type giving a count of 3+2. 

 

In appendix 6, we coloured red font the necessary additions to the basic algorithm to detect this configuration. We get then 

what follows for v = 10, the annex 7a giving examples for v = 4 to v = 9 : 

 
 #C2 #C3 #C4 #C5 #C6 #C7 #C8 #C9 

A0 5 5 5 5 5 5 5 5 

A1 

 

4 4 4 4 4 4 4 

 

 

3 3 3 3 3 3 3 

 

 

2 2 2 2 2 2 2 

A2 

  

4 4 4 4 4 4 

 
  

3 3 3 3 3 3 

 
  

2 2 2 2 2 2 

A3 

  

3 3 3 3 3 3 

 

  

2 2 2 2 2 2 

A4 

  

2 2 2 2 2 2 

A5 

   

4 4 4 4 4 

 
   

3 3 3 3 3 

 
   

2 2 2 2 2 

A6 

   

3 3 3 3 3 
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 #C2 #C3 #C4 #C5 #C6 #C7 #C8 #C9 

 
   

2 2 2 2 2 

A7 
   

2 2 2 2 2 

A8 

   

3 3 3 3 3 

 

   

2 2 2 2 2 

A9 

   

2 2 2 2 2 

A10 

    

4 4 4 4 

 
    

3 3 3 3 

 
    

2 2 2 2 

A11 

    

3 3 3 3 

 

    

2 2 2 2 

A12 

    

2 2 2 2 

A13 

    

3 3 3 3 

 
    

2 2 2 2 

A14 
    

2 2 2 2 

A15 

     

4 4 4 

 

     

3 3 3 

 

     

2 2 2 

A16 

     

3 3 3 

 
     

2 2 2 

A17 
     

2 2 2 

A18 

     

3 3 3 

 

     

2 2 2 

A19 

     

2 2 2 

total 5 14 30 53 76 99 99 99 

 

The figures within this table indicate the number of associates under certain conditions and the total sum is the overall 

downsizings of those (for v = 10 here we have #(v) = 496 = 1+∑i≥2 #Ci). 

We thus have a direct method, which we will call the method of the configuration, which allows anticipating global 

associates’ populations as soon as the recurring configuration is "sufficiently readable”. An array of configuration has a 

simple structure, as the reader can see here and in the appendixes, but to deduce an accurate calculation for associates for 

large values of v is not so easy. Indeed, for v = 20, such an array has already 346769 lines! It is needless however to be 

discouraged by that. 

 

Let us perform an operation that we called “triangularization”. It is to take data from each column in the configuration table 

and shift them ahead whenever the value of the following line is greater or equal to the previous one. 

 

For the previous v = 10 example, this gives (transposing also rows and columns) : 

 
#C2 5 

   
 #C7 5 4 3 2  #C9 5 4 3 2 

 
    

  4 3 2    4 3 2  

#C3 5 4 3 2   3 2     3 2   

 
    

  2      2    

#C4 5 4 3 2   4 3 2    4 3 2  

 4 3 2 
 

  3 2     3 2   

 3 2 
  

  2      2    

 2 
   

  3 2     3 2   

 
    

  2      2    

#C5 5 4 3 2   4 3 2    4 3 2  

 4 3 2 
 

  3 2     3 2   

 3 2 
  

  2      2    

 2 
   

  3 2     3 2   

 4 3 2 
 

  2      2    

 3 2 
  

  4 3 2    4 3 2  

 2 
   

  3 2     3 2   

 3 2 
  

  2      2    

 2 
   

  3 2     3 2   

 
    

  2      2    
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#C6 5 4 3 2             

 4 3 2 
 

 #C8 5 4 3 2       

 3 2 
  

  4 3 2        

 2 
   

  3 2         

 4 3 2 
 

  2          

 3 2 
  

  4 3 2        

 2 
   

  3 2         

 3 2 
  

  2          

 2 
   

  3 2         

 4 3 2 
 

  2          

 3 2 
  

  4 3 2        

 2 
   

  3 2         

 3 2 
  

  2          

 2 
   

  3 2         

 
    

  2          

       4 3 2        

       3 2         

       2          

       3 2         

       2          

  

The appendix 7b provides examples of v = 4 to v = 9. 

 

Theorem 13  

 

The inner scope of the triangular configurations is complete.   

We want to say here that all increments (of a unit) are present in each triangle. 

 

Proof : 

Let us have two non-premature sequences of rank v of the following form : 

 
seq 1 X, (n)IP, (m)P, P 

seq 2 X, (m)P, (n)IP, P 

 

Trivially, all intermediate sequences between these two sequences exist, are rank v and are non-premature sequence.   

When we seek associates, we gradually move down the terms IP one by one. The two types of barriers to the descent have 

been specified above : 

 

- blocking by exhaustion,  

- blocking by premature sequence. 

 

For one as for the other, by the fact of these incremental displacements of the terms IP, to a descent of length x will succeed 

a descent of length x-1 as long as the minimum is not reached. Then, we take a notch lower.  

Hence the triangular configuration and the stated theorem. 

 

Theorem 14  

 

Blocking by premature sequence is systematic when ∆w = 2. 

 

Proof : 

Let us come back on the subdivision in three parts (1, 2 and 3) of such sequences as defined previously. Let us consider 

#Cm(v). Part 1 contains v+1- m steps IP and 1 step P. Part 2 contains m-1 steps IP and w-v-2 steps P, that is w-v-3+m steps 

of both types in total. Part 3 contains 1 step P. Let us then focus as previously on the boundary inside part 2 defining the 

starting of premature sequences. Let us have i the number of steps IP and j the number of steps P before this borderline. The 

delimitation is 3
v+1-m+i

 = 2
v+1-m+1+i+j

, j being again a real number.  

Hence : 
 

i+j = m-2-v+(i+v+1-m).ln(3)/ln(2)                      (45) 

 

The abscissa of the borderline in part 2 is then absc = i + j, hence with w = int(v.ln(3)/ln(2))+1 

 

(w-v-3+m)-absc = (m-i-1).ln(3)/ln(2)-(v.ln(3)/ln(2)-int(v.ln(3)/ln(2)))                      (46) 

 

One has always absc < w-v-3 + m.   

We refer to appendix 5 as previously.   

We have then two cases: 

 

Case 1 : We have 2
w-1

 < 3
v
 < 2

w
 et ∆w = 1 which leads, as we already explicit in the proof of the theorem 12, to 1 < 2

w
/3

v
 < 

4/3, so that on the left v.ln(3)/ln(2) < w = int(ln(3)/ln(2))+1 and on the right w-2 < (v-1).ln(3)/ln(2), thus -1+ln(3)/ln(2) < 

v.ln(3)/ln(2)-int(v.ln(3)/ln(2)) < 1.  
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Hence, the space available at the end of part 2 is : 

 

-1+(m-i-1).ln(3)/ln(2) < (w-v-3+m)-absc < 1+(m-i-2).ln(3)/ln(2) 

 

The table below gives the frames of (w-v-3+m)-absc as a function of i and m. 

 
i 

m 
0 1 2 3 4 5 

0 ]-2.58, -2.17[ ]-4.17, -3.75[ ]-5.75, -5.34[ ]-7.34, -6.92[ ]-8.92, -8.51[ ]-10.51, -10.09[ 

1 ]-1, -0.58[ ]-2.58,-2.17[ ]-4.17, -3.75[ ]-5.75, -5.34[ ]-7.34, -6.92[ ]-8.92, -8.51[ 

2 ]0.58, 1[ ]-1, -0.58[ ]-2.58,-2.17[ ]-4.17, -3.75[ ]-5.75, -5.34[ ]-7.34, -6.92[ 

3 ]2.17, 2.58[ ]0.58, 1[ ]-1, -0.58[ ]-2.58,-2.17[ ]-4.17, -3.75[ ]-5.75, -5.34[ 

4 ]3.75, 4.17[ ]2.17, 2.58[ ]0.58, 1[ ]-1, -0.58[ ]-2.58,-2.17[ ]-4.17, -3.75[ 

5 ]5.34, 5.75[ ]3.75, 4.17[ ]2.17, 2.58[ ]0.58, 1[ ]-1, -0.58[ ]-2.58,-2.17[ 

6 ]6.92, 7.34[ ]5.34, 5.75[ ]3.75, 4.17[ ]2.17, 2.58[ ]0.58, 1[ ]-1, -0.58[ 

 

There is no data between 1 and 2 strictly. Thus, there is no non-premature sequence with place for an IP at the end of part 2. 

This allows blockings by exhaustion. Then, whatever may happen does happen. 

 

Case 2 : We have 2
w-1

 < 3
v
 < 2

w
 and ∆w = 2 which means that 4/3 < 2

w
/3

v
 < 2, so that to the left (v-1).ln(3)/ln(2) < w-2 and 

to the right w-1 < v.ln(3)/ln(2), thus 0 < v.ln(3)/ln(2)-int(v.ln(3)/ln(2)) < -1+ln(3)/ln(2).  

Hence, the space available at the end of part 2 is 

 

1+(m-i-2).ln(3)/ln(2) < (w-v-3+m)-abs < (m-i-1).ln(3)/ln(2)                       (47) 

 

The table below shows still frames of (w-v-3+m)-absc as a function of i and m. 

 
i 

m 
0 1 2 3 4 5 

0 ]-2.17, -1.58[ ]-3.75, -3.17[ ]-5.34, -4.75[ ]-6.92, -6.34[ ]-8.51, -7.92[ ]-10.09, -9.51[ 

1 ]-0.58, 0[ ]-2.17, -1.58[ ]-3.75, -3.17[ ]-5.34, -4.75[ ]-6.92, -6.34[ ]-8.51, -7.92[ 

2 ]1, 1.58[ ]-0.58, 0[ ]-2.17, -1.58[ ]-3.75, -3.17[ ]-5.34, -4.75[ ]-6.92, -6.34[ 

3 ]2.58, 3.17[ ]1, 1.58[ ]-0.58, 0[ ]-2.17, -1.58[ ]-3.75, -3.17[ ]-5.34, -4.75[ 

4 ]4.17, 4.75[ ]2.58, 3.17[ ]1, 1.58[ ]-0.58, 0[ ]-2.17, -1.58[ ]-3.75, -3.17[ 

5 ]5.75, 6.34[ ]4.17, 4.75[ ]2.58, 3.17[ ]1, 1.58[ ]-0.58, 0[ ]-2.17, -1.58[ 

6 ]7.34, 7.92[ ]5.75, 6.34[ ]4.17, 4.75[ ]2.58, 3.17[ ]1, 1.58[ ]-0.58, 0[ 

 

There is a framework between 1 and 2, which means there is 1 place available to an IP at the end of part 2. Hence the arrival 

of a premature sequence. Blocking by exhaustion is then impossible.  

This completes the proof. 

 

Theorem 15  

 

The maxima of the components of #Ci(v) in the triangular configurations are identical (at constant v) for all i > 2.  

The minima of the components of #Ci(v) in the triangular configurations are identical (at constant v) for all i > 2.  

 

Proof : 

Let us consider the non-premature sequences : 

 

seq. of #Ci(v)  IP, …, IP, IP, P, X, …, X, P 

seq. of #Ci+1(v) IP, …, IP, P, IP, X, …, X, P 

 

When the IP steps contained in X are blocked at the end of the list (by exhaustion or premature sequence), the number of 

previous movements is the same for either of the two cases since the available places are the same. Hence the identity of the 

maxima. This reasoning in available places is the same for minima.  

Hence the previous theorem. 

 

Lemma 5 

 

The minimal value of the components of #C3(v) in the configuration table is 1 or 2. 

 

Proof : 

The cases 1, 2 and 3 examined in theorem 12 cover the whole set of possibilities and confirm the lemma. 
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Theorem 16  

 

The minimum value in the configuration table is : 

 

ValMin = ∆wpr1                 (48) 
 

Theorem 17  

 

The maximum value of triangular configuration of #Ci(v) is w-v-∆w. 

 

Proof : 

We prove the two theorems simultaneously. 

Let us suppose that ∆wpr1 is the smallest term and w-v-∆w is the largest term of the incremental series giving #C3. Then let 

us calculate #C3 by #C3 = ∆wpr1+(∆wpr1+1)+(∆wpr1+2)+…+(w-v-∆w), so that : 

 

#C3 = ((w-v-∆w).(w-v-∆w+1)-(∆wpr1-1).∆wpr1)/2                  (49) 

 

This is consistent with what has already been evaluated to theorem 12, checking with the following basic table : 

 

∆wpr1 1 2 

∆wpr1.(∆wpr1-1)/2 0 1 

∆wpr1-1 0 1 

 

One cannot find this value for a sum like k+(k+1)+…+(k+n) with k and k+n different from the choices made when the 

lowest term of the sum has to be 1 or 2, only possible choices from lemma 5. Hence the result for #C3(v). According to 

theorem 15, the values are identical for all #Ci(v), i > 2. Hence the two previous theorems. 

 

Theorem 18  

 

For #C4, there are three types of triangular configuration related to conditions on ∆wpr1 and ∆wpr2 : 

 

Type a 

∆wpr1 = 1, (∆wpr2 = 2) 
     

 

 
w-v-∆w w-v-∆w-1 … 2 1  

 
w-v-∆w-1 w-v-∆w-2 … 1 

 
 

 
… … …    

 
2 1 

 
 

 
 

       

Type b 

∆wpr1 = 2, ∆wpr2 = 1    
 

 

 

 w-v-∆w w-v-∆w-1 … 3 2  

 w-v-∆w-1 w-v-∆w-2 … 2   

 … … …    

 3 2     

 2      
       

Type c 

∆wpr1 = 2, ∆wpr2 =2 
     

 

 w-v-∆w w-v-∆w-1 … 3 2  

 w-v-∆w-1 w-v-∆w-2 … 2   

 … … …    

 3 2     

 

In the first case, the triangle is not quite complete with the withdrawal of 1 to the triangular sum. In the second case, the 

diagonal of 1’s is missing. In the latter case, a 2 is deducted additionally. 

 

We can summarize the three tables into one : 

 

w-v-∆w w-v-∆w-1 … 3 ∆wpr1  

w-v-∆w-1 w-v-∆w-2 … ∆wpr1   

… … …    

3 ∆wpr1     

if(∆wpr2 = 1, wpr1, 0)      

 

The triangular configuration is dented when ∆wpr2 = 2 and is not when ∆wpr2 = 1. 
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Note : The case of an undented triangular configuration with a diagonal of 1’s would correspond to ∆wpr1 = 1 and ∆wpr2 = 1, 

situation that we know impossible looking back to theorem 6 and its numerical application. 

 

We get then by a simple counting of elements (with ∆vw = w-v-∆w) : 

 

Proposition 2  

 

#C4(v) = ∆vw.(∆vw+1).(∆vw+2)/6 - if(∆wpr1 = 1,1,∆vw) - if(and(∆wpr1 = 2, ∆wpr2 = 2), 2, 0)          (50) 

 

We find the earlier expression in a slightly simpler form. 

 

Proof :  

The only point left for the proof of the theorem is the possibility of the last triangular element to be dented.   

Only conditions on ∆wpr1 and ∆wpr2 do appear here. However, it is useful to start from ∆w. Each of these expressions is 

equal either to 1 or 2, we have thus 6 cases, but 2 of them are impossible according to theorem 6 : 

 

∆w ∆wpr1 ∆wpr2 Allowed 

2 2 2 no 

2 2 1 yes 

2 1 2 yes 

1 2 2 yes 

1 2 1 yes 

1 1 2 no 

 

The equivalences for the scalings of 3
v
/2

w
 are then (cf. theorem 11 and appendix 5) :  

 

Type Conditions Scalings 

a et(∆w = 2, ∆wpr1 = 1, ∆wpr2 = 2) 9/16 < 3
v
/2

w
 < 3/4 

b1 et(∆w = 1, ∆wpr1 = 2, ∆wpr2 = 1) 27/32 < 3
v
/2

w
 < 1 

b2 et(∆w = 2, ∆wpr1 = 2, ∆wpr2 = 1) 1/2 < 3
v
/2

w
 < 9/16 

c et(∆w = 1, ∆wpr1 = 2, ∆wpr2 = 2) 3/4 < 3
v
/2

w
 < 27/32 

 

Aside that, the scalings 3
r
/2

s
 left and right of 3

v
/2

w
 give those of infunit = v.ln(3)/ln(2)-int(v.ln(3)/ln(2)) = 1-s + r.ln(3)/ln(2) 

and appendix 5 specifies its values : 

 

Type Scalings Infunit 

a 9/16 < 3
v
/2

w
 < 3/4 -3+2.ln(3)/ln(2) < infunit < -1+ln(3)/ln(2) 

b1 27/32 < 3
v
/2

w
 < 1 -4+3.ln(3)/ln(2) < infunit < 1 

b2 1/2 < 3
v
/2

w
 < 9/16 0 < infunit < -3+2.ln(3)/ln(2) 

c 3/4 < 3
v
/2

w
 < 27/32 -1+ln(3)/ln(2) < infunit < -4+3.ln(3)/ln(2) 

 

Let us consider then the abscissa (absc) of the boundary between non-premature sequences and premature sequences in part 

2. It is given by w-v-3+m)-absc = (m-i-1).ln(3)/ln(2)-(v.ln(3)/ln(2)-int(v.ln(3)/ln(2))) as we establish it with relationship 46.  

Thus the place available (reserving i terms IP and j terms P before the said boundary) at the end of part 2 is bounded by 

(with m = 4) : 

Pl = (w-v+1)-absc = (3-i).ln(3)/ln(2)-1+s-r.ln(3)/ln(2) 

Hence the tables of data : 

 

Type i = 0 i = 1 

a 1+2.ln(3)/ln(2) < Pl < 3+ln(3)/ln(2) 1+ln(3)/ln(2) < Pl < 3 

b1 -1+3.ln(3)/ln(2) < Pl < 4 -1+2.ln(3)/ln(2) < Pl < 4-ln(3)/ln(2) 

b2 3+ln(3)/ln(2) < Pl < 3.ln(3)/ln(2) 3 < Pl < 2.ln(3)/ln(2) 

c 4 < Pl < 1+2.ln(3)/ln(2) 4-ln(3)/ln(2) < Pl < 1+ln(3)/ln(2) 

 

Type i = 2 i = 3 

a 1 < Pl < 3-ln(3)/ln(2) 1-ln(3)/ln(2) < Pl < 3-2.ln(3)/ln(2) 

b1 -1+ln(3)/ln(2) < Pl < 4-2.ln(3)/ln(2) -1 < Pl < 4-3.ln(3)/ln(2) 

b2 3-ln(3)/ln(2) < Pl < ln(3)/ln(2) 3-2.ln(3)/ln(2) < Pl < 0 

c 4-2.ln(3)/ln(2) < Pl < 1 4-3.ln(3)/ln(2) < Pl < 1-ln(3)/ln(2) 

 

This is also with approximate values : 
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Type i = 3 i = 2 i = 1 i = 0 

a ≈ -0,585 < Pl < ≈ -0.17 1 < Pl < ≈ 1.415 ≈ 2,585 < Pl < 3 ≈ 4.17 < Pl < ≈ 4.585 

b1 -1 < Pl < -0,755 ≈ 0.585 < Pl < ≈ 0.83 ≈ 2,17 < Pl < 2,415 ≈ 3.755 < Pl < 4 

b2 -0,17 < Pl < 0 ≈ 1,415 < Pl < ≈ 1.585 3 < Pl < ≈ 3,17 ≈ 4,585 < Pl < ≈ 4.755 

c ≈ -0,755 < Pl < ≈ -0,585 ≈ 0.83 < Pl < 1 ≈ 2,415 < Pl < ≈ 2,585 4 < Pl < ≈ 4.17 

 

As we proved earlier, any allowed sequence will occur. The previous table is replaced using entire places (the only having a 

physical meaning). We get then : 

  

Type i = 3 i = 2 i = 1 i = 0 

a Pl = 0 Pl = 1 Pl = 2 Pl = 4 

b1 Pl = 0 Pl = 0 Pl = 2 Pl = 3 

b2 Pl = 0 Pl = 1 Pl = 3 Pl = 4 

c Pl = 0 Pl = 0 Pl = 2 Pl = 4 

 

For m = 4 (3 IP in part 2) the present situation, this place accounts 3-i of type IP and the complementary Pl+i-3 of type P. 

 

Type i = 3 → i = 2 i = 2 → i = 1 i = 1 → i = 0 

a ∆Pl = 1 ∆Pl = 1 ∆Pl = 2 

b1 ∆Pl = 0 ∆Pl = 2 ∆Pl = 1 

b2 ∆Pl = 1 ∆Pl = 2 ∆Pl = 1 

c ∆Pl = 0 ∆Pl = 2 ∆Pl = 2 

Equivalent ∆w-1 ∆wpr1 ∆wpr2 

 

On the last line of the table, we have added an equivalent of the results which shown up in the underneath examples. In the 

first column, we find ∆w when we add a unit correspond to the term P of the part 3 of any sequence (part that we have 

isolated in our argument). As we have seen at theorem 14, we have two types of blockages : For ∆w = 2, each descent of 

terms IP is isolated by a premature sequence. For ∆w  = 1, isolation by premature sequence occurs only when a complete 

cycle of descent of terms IP is completed. We will see that in the underneath examples. 

 

In the second column, we meet under another point of view the minimal value ValMin of the table of configuration with the 

difference ∆Pl(i = 2 to i = 1). Here again, what was to be proven was already. 

 

To finish with, in the third column, we get the signature of the denting with the difference ∆Pl(i = 1 à i = 0), ∆Pl = 2 

corresponding to the dented configurations and ∆Pl = 2 corresponding to the non-dented configurations. Of course, the 

property is linked to the preceding events. 

 

To validate these signatures, let us consider the four cases through some appropriate examples : 

 

Type Corresponding v 

a 6, 9, … 

b1 5, 10, … 

b2 7, 12, … 

c 8, … 

 

Examples : Type a 

 

Type i = 3 i = 2 i = 1 i = 0 

a Pl = 0 Pl = 1 Pl = 2 Pl = 4 
 

Type i = 3 → i = 2 i = 2 → i = 1 i = 1 → i = 0 

a ∆Pl = 1 ∆Pl = 1 ∆Pl = 2 
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∆wpr1 = 1, ∆wpr2 = 2, ∆w = 2, v = 6, w = 10, ∆vw = 2, ∆vw.(∆vw+1).(∆vw+2)/6 = 4, C(w-v+1,3) = C(5,3) = 10. 

 
N 

 

Seq. 

999 423 
Pr. seq. as  

27 < 35 < 28 
583 

Pr. seq. as  

27 < 35 < 28 

Pr. seq. as  

26 < 34 < 27 

Pr. seq. as  

24 < 33 < 25 
Etc. 

Part 1 IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP  

 P P P P P P P  

Part 2 IP IP IP IP IP IP P  

 IP IP IP P P P IP  

 IP P P IP IP P IP  

 P IP P IP P IP IP  

 P P IP P IP IP P  

Part 3 P P P P P P P  

 

∆wpr1 = 1, ∆wpr2 = 2, ∆w = 2, v = 9, w = 15, ∆vw = 4, ∆vw.(∆vw+1).(∆vw+2)/6 = 20, C(w-v+1,3) = C(7,3) = 35. 

 

N 

 

 

 

 

 

 

 

Seq. 

2
0
9
2
7

 

1
5
2
9
5

 

4
0
3
1

 

1
4
2
7
1

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

2
3
2
3
1

 

1
1
9
6
7

 

2
2
2
0
7

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

2
7
8
3
9

 

5
3
1
1

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

4
2
8
7

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

P
r.

 s
eq

. 
as

 2
1

1
 <

 3
7
 <

 2
1

2
 

1
8
7
5
1

 

7
4
8
7

 

1
7
7
2
7

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

2
3
3
5
9

 

8
3
1

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

3
2
5
7
5

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

P
r.

 s
eq

. 
as

 2
1

1
 <

 3
7
 <

 2
1

2
 

1
4
3
9
9

 

2
4
6
3
9

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

2
3
6
1
5

 

P
r.

 s
eq

. 
as

 2
1

2
 <

 3
8
 <

 2
1

3
 

P
r.

 s
eq

. 
as

 2
1

1
 <

 3
7
 <

 2
1

2
 

P
 P

r.
 s

eq
. 

as
 2

9
 <

 3
6
 <

 2
1

0
 

E
tc

. 

Part 1 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P  

Part 2 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP P P P P P P P P P P P P P P P P P  

 IP IP IP IP IP P P P P P P P P P P IP IP IP IP IP IP IP IP IP IP P P P P P P P  

 IP P P P P IP IP IP IP P P P P P P IP IP IP IP P P P P P P IP IP IP IP IP IP P  

 P IP P P P IP P P P IP IP IP P P P IP P P P IP IP IP P P P IP IP IP P P P IP  

 P P IP P P P IP P P IP P P IP IP P P IP P P IP P P IP IP P IP P P IP IP P IP  

 P P P IP P P P IP P P IP P IP P IP P P IP P P IP P IP P IP P IP P IP P IP IP  

 P P P P IP P P P IP P P IP P IP IP P P P IP P P IP P IP IP P P IP P IP IP P  

Part 3 P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P  

 

Examples : Type b1 

∆wpr1 = 2, ∆wpr2 = 1, ∆w = 1, v = 5, w = 8, ∆vw = 2, ∆vw.(∆vw+1).(∆vw+2)/6 = 4, C(w-v+1,3) = C(4,3) = 4. 

 

Types i = 3 i = 2 i = 1 i = 0 

b1 Pl = 0 Pl = 0 Pl = 2 Pl = 3 
 

Type i = 3 → i = 2 i = 2 → i = 1 i = 1 → i = 0 

b1 ∆Pl = 0 ∆Pl = 2 ∆Pl = 1 

 

 
N 

 

Seq. 

219 123 
Pr. seq. as 27 

< 35 < 28 

Part 1 IP IP IP 

 IP IP IP 

 P P P 

Part 2 IP IP IP 

 IP IP P 

 IP P IP 

 P IP IP 

Part 3 P P P 

 

Here v is too small to show whether or not the configuration is dented. We have the answer with the following table of data 

where we show the common part with the preceding table. 
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∆wpr1 = 2, ∆wpr2 = 1, ∆w = 1, v = 10, w = 16, ∆vw = 5, ∆vw.(∆vw+1).(∆vw+2)/6 = 35, C(w-v+1,3) = C(7,3) = 35. 

 
           N 

 

 

 

 

Sequence 

1
3
9
5
1

 

5
3
8
8
7

 

2
6
8
7

 

3
1
3
5
9

 

2
3
1
6
7

 

1
5
4
8
7

 

2
9
8
2
3

 

5
8
4
9
5

 

5
0
3
0
3

 

1
8
5
5
9

 

4
7
2
3
1

 

3
9
0
3
9

 

2
4
7
0
3

 

1
6
5
1
1

 

P
r.

 s
eq

. 
as

 

2
1

2
 <

 3
8
 <

 2
1
3
 

5
6
1
9
1

 

4
9
9
1

 

3
3
6
6
3

 

2
5
4
7
1

 

5
9
2
6
3

 

2
2
3
9
9

 

1
4
2
0
7

 

6
5
4
0
7

 

5
7
2
1
5

 

P
r.

 s
eq

. 
as

 

2
1

2
 <

 3
8
 <

 2
1
3
 

9
5
9
9

 

3
8
2
7
1

 

3
0
0
7
9

 

1
5
7
4
3

 

7
5
5
1

 

P
r.

 s
eq

. 
as

 

2
1

1
 <

 3
7
 <

 2
1
2
 

4
7
4
8
7

 

3
9
2
9
5

 

P
r.

 s
eq

. 
as

 

2
1

1
 <

 3
7
 <

 2
1
2
 

E
tc

. 

Part 1 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P  

Part 2 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP P P P P P P P P P P P P P P P P P P P  

 IP IP IP IP IP P P P P P P P P P P IP IP IP IP IP IP IP IP IP IP P P P P P P P P P  

 IP P P P P IP IP IP IP P P P P P P IP IP IP IP P P P P P P IP IP IP IP IP IP P P P  

 P IP P P P IP P P P IP IP IP P P P IP P P P IP IP IP P P P IP IP IP P P P IP IP IP  

 P P IP P P P IP P P IP P P IP IP P P IP P P IP P P IP IP P IP P P IP IP P IP IP P  

 P P P IP P P P IP P P IP P IP P IP P P IP P P IP P IP P IP P IP P IP P IP IP P IP  

 P P P P IP P P P IP P P IP P IP IP P P P IP P P IP P IP IP P P IP P IP IP P IP IP  

Part 3 P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P P  

 

Examples : Type b2 

 

Type i = 3 i = 2 i = 1 i = 0 

b2 Pl = 0 Pl = 1 Pl = 3 Pl = 4 
 

Type i = 3 → i = 2 i = 2 → i = 1 i = 1 → i = 0 

b2 ∆Pl = 1 ∆Pl = 2 ∆Pl = 1 

 

∆wpr1 = 2, ∆wpr2 = 1, ∆w = 2, v = 7, w = 12, ∆vw = 3, ∆vw.(∆vw+1).(∆vw+2)/6 = 10, C(w-v+1,3) = C(6,3) = 20. 

 
           N 

 

 

 

 

Sequence 

8
7

9
 

4
6

3
 

1
2

3
1

 

P
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. 
as

 

2
9
 <
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 <
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1
6

4
7

 

2
0

3
1

 

P
r.

 s
eq
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as
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. 
as
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9
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6
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P
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 s
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. 
as

 

2
7
 <

 3
5
 <
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P
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 s
eq

. 
as
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7
 <

 3
5
 <

 2
8
 

P
r.

 s
eq

. 
as

 

2
7
 <

 3
5
 <

 2
8
 

P
r.

 s
eq

. 
as

 

2
6
 <

 3
4
 <

 2
7
 

E
tc

. 

Part 1 IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 P P P P P P P P P P P P P P  

Part 2 IP IP IP IP IP IP IP P P P P P P P  

 IP IP IP IP P P P IP IP IP IP IP IP P  

 IP P P P IP IP IP IP IP IP P P P IP  

 P IP P P IP P P IP P P IP IP P IP  

 P P IP P P IP P P IP P IP P IP IP  

 P P P IP P P IP P P IP P IP IP P  

Part 3 P P P P P P P P P P P P P P  

 

∆wpr1 = 2, ∆wpr2 = 1, ∆w = 2, v = 12, w = 20, ∆vw = 6, ∆vw.(∆vw+1).(∆vw+2)/6 = 56, C(w-v+1,3) = C(9,3) = 84. 
(extract) 

           N 

 

 

 

 

Sequence 

…
 

P
r.

 s
eq

. 
as

 

2
1
7
 <

 3
1
1
 <

 2
1
8
 

6
0
3
6
4

7
 

4
6
5
9
1

 

1
0
2
9
6
3

1
 

P
r.

 s
eq

. 
as

 

2
1
7
 <

 3
1
1
 <

 2
1
8
 

2
5
9
5
8

3
 

1
9
4
0
4

7
 

P
r.

 s
eq

. 
as

 

2
1
7
 <

 3
1
1
 <

 2
1
8
 

5
4
7
8
3

 

1
0
3
7
8
2

3
 

P
r.

 s
eq

. 
as

 

2
1
7
 <

 3
1
1
 <

 2
1
8
 

et
c.

 

Part 1  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  IP IP IP IP IP IP IP IP IP IP IP  

  P P P P P P P P P P P  

Part 2  P P P P P P P P P P P  

  P P P P P P P P P P P  

  IP P P P P P P P P P P  

  P IP IP IP IP IP IP IP P P P  

  P IP IP IP IP P P P IP IP IP  

  IP IP P P P IP IP IP IP IP IP  

  P P IP P P IP P P IP P P  

  P P P IP P P IP P P IP P  

  IP P P P IP P P IP P P IP  

Part 3  P P P P P P P P P P P  
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Example : Type c 

 

Type i = 3 i = 2 i = 1 i = 0 

c Pl = 0 Pl = 0 Pl = 2 Pl = 4 
 

Type i = 3 → i = 2 i = 2 → i = 1 i = 1 → i = 0 

c ∆Pl = 0 ∆Pl = 2 ∆Pl = 2 

 

∆wpr1 = 2, ∆wpr2 = 2, ∆w = 1, v = 8, w = 13, ∆vw = 4, ∆vw.(∆vw+1).(∆vw+2)/6 = 20, C(w-v+1,3) = C(6,3) = 20.  

 
           N 

 

 

 

 

Sequence 

6
8
1
5

 

6
5
5
9

 

6
0
4
7

 

5
0
2
3

 

2
0
7
9

 

1
5
6
7

 

5
4
3

 

7
9
9

 

7
9
6
7

 

P
r.

 s
eq

. 
as

 

2
9
 <

 3
6
 <

 2
1

0
 

3
5
5
1

 

3
0
3
9

 

2
0
1
5

 

2
2
7
1

 

1
2
4
7

 

P
r.

 s
eq

. 
as

 

2
9
 <

 3
6
 <

 2
1

0
 

P
r.

 s
eq

. 
as

 

2
7
 <

 3
5
 <

 2
8
 

E
tc

. 

Part 1 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP IP  

 P P P P P P P P P P P P P P P P P  

Part 2 IP IP IP IP IP IP IP IP IP IP P P P P P P P  

 IP IP IP IP P P P P P P IP IP IP IP IP IP P  

 IP P P P IP IP IP P P P IP IP IP P P P IP  

 P IP P P IP P P IP IP P IP P P IP IP P IP  

 P P IP P P IP P IP P IP P IP P IP P IP IP  

 P P P IP P P IP P IP IP P P IP P IP IP P  

Part 3 P P P P P P P P P P P P P P P P P  

 

Thus the red boxes are unchanged figures when the conditions on ∆w, ∆wpr1 and ∆wpr2 are given.  

The IP terms will insert above these red frames in part 1 while the terms P will in part 2. In our tables, this phenomena is 

partially illustrated (for example by the v = 7 and v=12 evolution). 

This ends our proof. 

 

Theorem 19  

 

The triangular configuration of #Ci(v), i ≥ 4 given in advance, is composed of triangles of a unique type.  

In addition, the triangular configuration type is invariant for all i, v given in advance.  

Precisely, the type is defined by: 

 

Type configuration = if(∆wpr1 = 1, type a, if(∆wpr2 = 1, type b, type c))          (51) 

 

Note : From appendix 5, we have les equivalences : 

 

∆wpr1 = 1 3
2
/2

4
 < 3

v
/2

w
 < 3/2

2
 

∆wpr1 = 2 or(1/2 < 3
v
/2

w
 < 3

2
/2

4
, 3/2

2
 < 3

v
/2

w
 < 1) 

∆wpr2 = 1 or(1/2 < 3
v
/2

w
 < 3

2
/2

4
, 3

3
/2

5
 < 3

v
/2

w
 < 1) 

∆wpr2 = 2 3
2
/2

4
 < 3

v
/2

w
 < 3

3
/2

5
 

 

Proof : 

The connection between types and ∆wpr i derives from the study of the types done previously. The uniqueness of the type is 

related to the fact that only ∆wpr1 and ∆wpr2 intervene, terms that are obviously constant for constant v.  

 

As an example, for #C5(v = 10), we have the following triangular configuration: 

 
5 4 3 2 

4 3 2 
 

3 2 
  

2 
   

4 3 2 
 

3 2 
  

2 
   

3 2 
  

2 
   

4 3 2 
 

3 2 
  

2 
   

3 2 
  

2 
   

 

We have here only triangles of type b. 
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Let us have then v given in advance. The type of triangles is easily obtained by the previous formula. Knowing this type, if 

we determine the numbers of triangles of given size, we can deduce the total number of associates #(v) by adding all the 

components. 

 

We could here try to explain (if only we knew) the subtle intertwining of the triangular configuration to count the different 

triangles. This may be necessary for the demonstration of results, but let us rather start by producing the following table : 

 

v 
triangle 

size 
triangle 

type 
C5 C6 C7 C8 C9 C10 C11 C12 C13 C14 C15 dC6 dC7 dC8 dC9 dC10 dC11 dC12 dC13 dC14 dC15 

7 (3,2) b 1 1 1 
                  

8 (4,2) c 1 1 1 1 
        

  
       

 
(3,2)  0 1 1 1 

       
0 0 0 

       
9 (4,1) a 1 1 1 1 1 

                

 
(3,1)  0 1 2 2 2 

      
0 1 1 1 

      
10 (5,2) b 1 1 1 1 1 1 

               

 
(4,2)  0 1 2 3 3 3 

     
0 1 2 2 2 

     

 
(3,2)  0 1 2 3 3 3 

     
0 0 0 0 0 

     
11 (5,1) a 1 1 1 1 1 1 1 

              

 
(4,1)  0 1 2 3 4 4 4 

    
0 1 2 3 3 3 

    

 
(3,1)  0 1 3 5 7 7 7 

    
0 1 2 3 3 3 

    

 
(2,1)  0 1 3 5 7 7 7 

    
0 0 0 0 0 0 

    
12 (6,2) b 1 1 1 1 1 1 1 1 

             

 
(5,2)  0 1 2 3 4 5 5 5 

   
0 1 2 3 4 4 4 

   

 
(4,2)  0 1 3 6 9 12 12 12 

   
0 1 3 5 7 7 7 

   

 
(3,2)  0 1 4 9 14 19 19 19 

   
0 1 3 5 7 7 7 

   
13 (7,2) c 1 1 1 1 1 1 1 1 1 

            

 
(6,2)  0 1 2 3 4 5 6 6 6 

  
0 1 2 3 4 5 5 5 

  

 
(5,2)  0 1 3 6 10 14 18 18 18 

  
0 1 3 6 9 12 12 12 

  

 
(4,2)  0 1 4 10 19 28 37 37 37 

  
0 1 4 9 14 19 19 19 

  

 
(3,2)  0 1 4 10 19 28 37 37 37 

  
0 0 0 0 0 0 0 0 

  
14 (7,1) a 1 1 1 1 1 1 1 1 1 1 

           

 
(6,1)  0 1 2 3 4 5 6 7 7 7 

 
0 1 2 3 4 5 6 6 6 

 

 
(5,1)  0 1 3 6 10 15 20 25 25 25 

 
0 1 3 6 10 14 18 18 18 

 

 
(4,1)  0 1 4 10 20 34 48 62 62 62 

 
0 1 4 10 19 28 37 37 37 

 

 
(3,1)  0 1 5 14 30 53 76 99 99 99 

 
0 1 4 10 19 28 37 37 37 

 
15 (8,2) b 1 1 1 1 1 1 1 1 1 1 1 

          

 
(7,2)  0 1 2 3 4 5 6 7 8 8 8 0 1 2 3 4 5 6 7 7 7 

 
(6,2)  0 1 3 6 10 15 21 27 33 33 33 0 1 3 6 10 15 20 25 25 25 

 
(5,2)  0 1 4 10 20 35 55 75 95 95 95 0 1 4 10 20 34 48 62 62 62 

 
(4,2)  0 1 5 15 34 65 108 151 194 194 194 0 1 5 14 30 53 76 99 99 99 

 
(3,2)  0 1 5 15 34 65 108 151 194 194 194 0 0 0 0 0 0 0 0 0 0 

 

In this table, we summarized sizes and types of triangles of the triangular configuration for v = 7 to 15. The Ci columns 

display the number of triangles concerning #Ci(v) while the dCi columns are the differences of two consecutive lines of the 

table (dCi = Ci(line j)-Ci(line j-1)). 

 

The two components of the column "size of the triangle" are on the one hand the largest element of the triangle recorded 

which is located at the top left of it and on the other hand the smallest element that is on its last diagonal. The delicate point 

here is to anticipate the possible absence in this list of sizes of (wpr1+1,wpr1), what we observe here for v = 9 and v = 14 (the 

last element is (3.1) and not (2.1)). In reviewing more cases, we propose the following : 

 

Conjecture 4  

 

The size of the triangles is (x,y) where y = ∆wpr1 and the component x describes all increments between the value maximum 

xmax = ∆vw = w-v-∆w and the minimum xmin defined by: 

 

xmin = if(and(∆wpr2 = 2,∆wpr3 = 2), wpr1+2, wpr1+1)              (52) 

 

Note : From appendix 5, we have les equivalences : 

 

et(∆wpr2 = 2,∆wpr3 = 2) 3
2
/2

4
 < 3

v
/2

w
 < 3

4
/2

7
 

≠ et(∆wpr2 = 2,∆wpr3 = 2) or(1/2 < 3
v
/2

w
 < 3

2
/2

4
, 3

4
/2

7
 < 3

v
/2

w
 < 1) 

 

Proposition 3  

 

Depending on the type of triangles of the configuration, we deduce the partial sum of the number of associates 

corresponding to a triangle of size (x = ∆vw+1-j, y = ∆wpr1) found on line j (j is reset to 1 going from v to v+1): 

 

#Tv(j) = (∆vw+1-j).(∆vw+2-j).(∆vw+3-j)/6 - if(∆wpr1 = 1,1,∆vw+1-j) - if(et(∆wpr1 = 2, ∆wpr2 = 2), 2, 0)          (53) 

 

The reader certainly did not miss in the last table the presence of repetitions of lines at some ranks v. The previous 
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relationship defining xmin is obviously involved in this phenomenon of duplication, but one must also take into account the 

value of xmax = ∆vw. We will come back to that later on. 

 

Prior to do so, it turns out, looking upon observing these few results, that the dCi(v) differences are also the populations in 

Ci-1(v-1). This is also expressed by the following relationship : 

 

Conjecture 5 

 

Let us have (r, s), the size of the data Ci(v, j) at rank v and line j (j is reset to 1 from v to v+1). The first line consists of 1. 

The Ci(v, j) data at rank v and line j are deducted from rank v-1 by : 

 

Ci(v, j) = Ci(v, j-1)+Ci-1(v-1, j)              (54) 

 

This formula has a kinship with Pascal's triangle. However, the latter increases by sections of lines, while here the 

enlargement is made by sections of plans. The routine gives not a triangle but a Pascal trihedron. The edges of this figure are 

less smooth than those of Pascal's triangle, but they become likewise with a little hindsight.  

 

The increase in the number of columns is 1 when the number of steps odd v is incremented by 1. By the formula, the 

accumulation of the terms of a column i until the line j of rank v-1 (j returning to 1 from one rank to another) is equal to the 

term of the column i+1 and line j ranked v. 

 

  j 

Ci(v, j) = ∑ Ci-1(v-1, k)               (55) 

  k = 1 
 

Conjecture 6 

 

The last line of the Ci(v, j) at rank v is duplicated if and only if: 

 

∆wpr4 = 2              (56) 

 

Note : From appendix 5, we have les equivalences : 

 

∆wpr4 = 1 or(1/2 < 3
v
/2

w
 < 3

4
/2

7
, 3

6
/2

8
 < 3

v
/2

w
 < 1) 

∆wpr4 = 2 3
4
/2

7
 < 3

v
/2

w
 < 3

6
/2

8
 

 

We can then construct an algorithm giving the table of the Ci(v,j). The time of calculation of the number of associates 

becomes negligible, at least for v < 100. 

 

Proposition 4 

 

If relations 54 and 56 are verified then  
 

  ∆vw-xmin+1   v  

#(v) = 1 + #C2(v) + #C3(v) + #C4(v) +   ∑ #Tv(j) . ∑ Ci(v, j)          (57) 

  j = 1    i = 5   

 

We reach here an important goal of our article which is to count the number of associates. We see that for this it is necessary 

to look increasingly further for information relying on ∆w, then ∆wpr1, then ∆wpr2 and ∆wpr1 and ∆wpr4, some kind of 

ultimate step backwards. However, the resulting formula remains complex. 

 

Fortunately, this relationship is not essential to the evaluation of #(v) because we also observe that : 

 

Conjecture 7  

Ci+5(v, jmax = ∆vw-xmin+1) = #Ci(v-4)          (58) 

 

Note :  

Whether working on Ci(v, j) or #Ci(v), the effective current rank v can be confusing. It is therefore necessary when the 

formulas are used to place them in their context (especially relationship 56). 

 

Comment :  

The associates’ populations are deducted here on one side from the number of triangles of the configuration without the 

need for their contents and on the other side from the contents of the triangles. This relationship, enabling thus to confuse 

cabbage and carrots, certainly hides some profound reality on the nature of the numbers which remains strange to us to this 

day. It replaces in a way the characteristic polynomial of the linear recurrent relations so often helpful but a priori absent 

here. 
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The relationship is crucial. We now have a form of self-control of our algorithm. Indeed, the same downsizings are ranked 

at v-4 and v. As we do not deal at all with the same entities (one side we count a number of triangles and on the other we 

sum their content) and that there is no spatial periodicity between v and triggers of specific events of the ∆w type, the 

identity reinforces our certainty that we have on the validity of the algorithm. Obviously, this cycle cannot stand without 

some relief : it is the formula (56) that compensates for the absence of periodicity taking on events at rank v-4.  

 

Even if we have no proof in a mathematical sense, identity (58) corroborates the conjecture, the slightest gap in rule 

meaning the immediate abandonment of the algorithm. 

 

However, it is not this way we use to ensure our evaluations of #(v) as this would imply quite more software to write down, 

substantial congestion of random access memory, calculations at least double and to finish with early saturation of an 

exponential process.  

 

Other indices, including some major, will support our evaluations instead. We spend four being reviewed. We review five of 

them. 

 

Evolution of the components of #(v) 

 

We have earlier noted the danger of confusing the different ranks of v according to which objects we are studying. Let us go 

back then to #(v) and its components #Ci(v) that we do decomposed more finely into #Ci(v,j). Appendix 8 gives us a sample 

from v = 4 to v = 23. For them, we use relationship 56, but as the ranks are shifted, the condition of duplication of the last 

line is now ∆wpr1 = 2. That being said, the purpose of this paragraph is to draw attention to the way in which the columns of 

these tables evolve. To do this, simply take the example of the sixth columns : 

 

v 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 … ∞ 

#Ci(v,j) 

 

i = 6 

j = 1 to … 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 … 1 

3 4 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 … 5 

3 7 12 14 15 15 15 15 15 15 15 15 15 15 15 15 15 … 15 

 
7 19 28 34 35 35 35 35 35 35 35 35 35 35 35 35 … 35 

   
28 53 65 69 70 70 70 70 70 70 70 70 70 70 … 70 

     
65 103 120 125 126 126 126 126 126 126 126 126 … 126 

      
103 170 200 209 210 210 210 210 210 210 210 … 210 

        
200 292 322 329 330 330 330 330 330 … 330 

          
322 448 486 494 495 495 495 … 495 

            
486 658 705 714 715 … 715 

             
658 915 987 1000 … 1001 

               987 1285 … 1365 

               
  … … 

 

We give above, in the last column, the maximum value that takes #Ci(v,j). This is just the number of combinations indicated 

in column i-1 by Pascal's triangle : 

 

#Ci(v → ∞, j) = C(k, i-2), k = i-2 to kmax              (59) 

 

T(i,j) 

 

i = 1 to … 

j = 1 to … 

1 
          

 

1 1 
         

 

1 2 1 
        

 

1 3 3 1 
       

 

1 4 6 4 1 
      

 

1 5 10 10 5 1 
     

 

1 6 15 20 15 6 1 
    

 

1 7 21 35 35 21 7 1 
   

 

1 8 28 56 70 56 28 8 1 
  

 

1 9 36 84 126 126 84 36 9 1 
 

 

1 10 45 120 210 252 210 120 45 10 1  

… … … … … … … … … … … … 

 

This result corresponds simply to the fact that the premature sequences are rare at the beginning of routine, exploring 

Collatz algorithm, giving thus complete sets of all possible combinations. However, we also know that this phenomenon 

reverses afterwards. 

 

Number of digits of associates’ populations 

 

We represent the evolution of the size of #(v) below. Accurate numeric data are at appendix 10. The size of #(v) increases 

linearly with v, which is remarkable. Near the origin (v < 200), this linearity is however approximate as shown at the second 

curve. However Log10(#(v))/v  converges to a plateau. The relationship Log10(#(v) ≈ 0.45.v gives a priori an order of 
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magnitude of #(v) when v still rises. 

 

   
 

Note: One cannot produce hundreds of digits with a computer tool managing only 14 significant digits without some trick. 

Accurate counts of #(v), given in appendix 10, are hence given by working on these numbers as strings, the additions being 

carried out with a specific software. 

 

Comparison to (w-2)!/(v!(w-v-1)!) 

 

We extend the graph derived from the relationship (31). The cloud of points presents some regularity with a dozen 

alignments (2+2+3+2+3 starting from the top) for fine observers. We guess the ratio 19/12 ≈ Ln(3)/Ln(2), ratio we find a 

little further (and that we highlighted earlier also). In a coarser manner, we guess also 3 sectors of points where 2 subdivide 

giving thus 5 sets (1+2+2 starting from the top) which again recalls of the same ratio as 5/3 ≈ Ln(3)/Ln(2).  In the same 

spirit, we have also 11/7 (putting together in this way : 1+1+1+1+1+1+1+1+1+2+1 and 2+2+2+1+2+2+1). 

 

 
 

The point cloud is vaguely reminiscent of Goldbach cloud with similar concentrations. Of course, the phenomenon at work 

is not the same and we will specify it below. 

 

Ratio of successive populations 

 

Alignments show-up again as we represent the ratio #(v)/#(v-1) as a function of v. We have gathered them below following 

two ways : 

  

  
 

Additional conditions on ∆wpr i would allow to distinguish a dozen of alignments, copying the dozen of alignments of the 

preceding paragraph (2+2+2+1+2+2+1 with a large gap between the 7 first and the 5 next starting on top).  
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The evolution towards constant ratios has some relationship with Fibonacci series and with the Pascal triangle. For the first 

of them, we have the ratios’ evolution : 

 

n 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

#vfib(n) 1 1 2 3 5 8 13 21 34 55 89 144 233 377 610 

#vfib(n)/ #vfib(n-1) 
 

1 2 1,5 1,6667 1,6 1,625 1,6154 1,619 1,6176 1,6182 1,618 1,6181 1,618 1,618 

 

It is well known that the ratio of successive Fibonacci numbers tend towards the gold number (1+√5)/2, thus the ratio is 

majorated. This results of a recursive application on two numbers. Getting than to Pascal triangle, with a routine applying on 

n numbers with unit increase at each step, the ratio #vpas(n)/#vpas(n-1) where #vpas(n) is the sum of one line terms is equal 

to C(n,2)/C(n-1,2) = 2. Getting then to what we called the Pascal trihedron, the ratio still increases but also splits in several 

values. 

 

The 12 alignments correspond to the approximate period of the ∆w values. The sequence is as follows (increasing v) : 

 

2 1 2 2 1 2 1 2 2 1 2 1 

 

As v increases, the size of 2
w
 increases in general according the routine (up to circular permutation) : 2

2
, 2

1
, 2

2
, 2

2
, 2

1
, 2

2
, 2

1
, 

2
2
, 2

2
, 2

1
, 2

2
, 2

1
, which is 2

19
 = 524288 on one “period”. 

 

At the same time, we take the maximum values (up to v = 1450) of the ratios according to the 7 families of the second graph 

(as we have also 11/7 ≈ Ln(3)/Ln(2)) and the frequency of families: 

 

max 3,115 2,378 2,345 3,091 3,340 2,453 3,156 

qt on 12 3 2 2 1 2 1 1 

 

The deducted ratio #(v)/#(v-12) is 3,118
3
.2,3812

2
.2,3487

2
.3,0941

1
.3,3465

2
.2,4669

1
.3,1686

1
 ≈ 256809.  

Let us evaluate then 256809/524288 ≈ 0.49 which is nearly ratio 1/2, only value allowing the Collatz conjecture to pertain 

(imitating 1 = 1/2 + 1 / 4 + 1/8 + 1/16 +..., relationship with a ratio 1/2 at each step). This is well in line with a curve coming 

up to a plateau. Here we see the interest that may present an accurate assessment of the ordinates of asymptotes. But it must 

be remembered here that our model is only an approximation (although a very good approximation). There is no period 12, 

therefore not exactly 12 or exactly 7 asymptotes to consider. There is a trend towards horizontal asymptotes with ordinates 

probably related to ln(3)/ln(2). 

 

This shows up when we make a summary of the evolution of #(v)/#(v-1) as a function of ∆wpr i, i = 0 to 12, summary 

which is done with a list of graphics at appendix 11. Distinguishing ∆wpr i = 1 (points in blue) and ∆wpr i =2 (points 

in red), the point cloud will organize according to the following sequences of colours (corresponding to 12 

alignments from top to bottom) : 
 

 
Δwprec 00 Δwprec01 Δwprec02 Δwprec03 Δwprec04 Δwprec05 Δwprec06 Δwprec07 Δwprec08 Δwprec09 Δwprec10 Δwprec11 Δwprec12 

align 01 B R R B R B R R B R B R R 

align 02 B R R B R B R B R R B R B 

align 03 B R B R R B R B R R B R B 

align 04 B R B R R B R B R B R R B 

align 05 B R B R B R R B R B R R B 

align 06 R R B R B R R B R B R B R 

align 07 R R B R B R B R R B R B R 

align 08 R B R R B R B R R B R B R 

align 09 R B R R B R B R B R R B R 

align 10 R B R B R R B R B R R B R 

align 11 R B R B R R B R B R B R R 

align 12 R B R B R B R R B R B R R 

 

A circular permutation of the colours is observed, with a 7 lines’ shifting downwards at each increment of i, falling on a 

close arrangement after 12 steps. The same one would have been possible with necessarily further variants, but this 

distinction shows effectively as soon as that and we present it underneath : 
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The upper alignment goes from blue to red. We distinguish also 4 lines in the second beam. Thus, at infinity as we already 

suggested, the number of alignments is different from the simple intuition (there may be infinity as Ln(3)/Ln(2) is 

irrational).  

 

Before concluding this section, let us study the following proposition: 

 

Proposition 5  

 

Asymptotically, the size of #(v) increases linearly with v. 

 

Draft of proof :  

Let us go back to the evolution of the components of #(v). We noted these components #Ci(v,j) and pinpointed that they 

tended towards C(k, i-2) giving also the relationship between k and j. Thus, the ratios #Ci(v,j)/#Ci-1(v-1,j) are close to the 

ratios C(k, i-2)/C(k-1, i-2-1). Thus #(v)/#(v-1) rest of the order of magnitude of ΣC(v,i)/ΣC(v-1,i) = 2
w(v)

/2
w(v-1)

. = or(2,4) 

and is therefore bounded. The process of constitution of #(v) is recursive and bounded thus convergent (or rather multi-

convergent as shown in the charts with limits between 2 and 4). For large enough k, the ratio #(v) / #(v-k) is close to a 

constant and we may consider an average situation of evolution of #(v)/#(v-1) in the form (c a constant) : 

 

#(v)/#(v-1) ≈ c 

 

This amounts to an exponential growth of #(v) asymptotically. Hence the previous proposition.   

This proposition is based on proposition 4  and related conjectures which must be solved first. 

 

Difference to the overall excepted population 

 

We were earlier at a gap of the order of 1% between the sum ∑#(v)/2
w(v)

 and 1 whose equality means a null density for 

numbers not conforming to the Collatz conjecture. Thanks to the values of #(v) given in appendix 9, we can draw the two 

graphs below : 
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The first graph shows that near v = 100, the bulk of the population of the natural numbers is reached. The second graph 

reflects the evolution 1-∑#(v)/2
w(v)

 as new terms are added to the sum ∑#(v)/2
w(v)

. The proportion of the natural numbers N 

which does not meet the Collatz conjecture is therefore less than 10
-10

 as soon as v = 300. Our tool with 14 significant digits 

is powerless to give us an estimate beyond v = 500 although we have data beyond this value. This is why we have 

superimposed on the graph a line giving the tendency thus showing approximately the proportion of the remaining 

population up to v = 1450 (TFA = 3749) using the exact values of the numbers of associates #(v) given at appendix 10. For 

even greater values of v, calculations time gets overwhelming with the material at our disposal. However, it is clear that 

there is no decline in the trend toward 0 at this stage, the size of #(v) and the ratio #(v)/2
w
 remaining both linear relation to 

v. 

 
 

As for reducing 1-∑#(v)/2
w(v)

, it is now only matter of good hardware, appropriate software and computing time. Any 

takers? 

 

6 Altitude flight time. Asymptotic data. 

 

This very short paragraph does not fit in the previous section, nor in the next one, thus the choice of a particular insert. We 

are back on the average flight time in altitude with results deducted from the assessment of associates. 

 

  
 

As indicated above, the value of the constant a is close to 1 without reaching it and is approximately 1-0.00335 = 0.99665 as 

indicated by the second curve.  

Of course, nothing obliges here the curve to join the earlier presumed asymptotes to corroborate Collatz conjecture. We are 

interested only by the majoration of the average by a constant and this anecdotally. 
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7 Initial maximum altitude. 

 

The iterations beyond data n given by un+1 < u0 are somehow redundant (and useless) as we said earlier. In the case of 

cumulative data, one should avoid them. We have given, in appendix 1, a sample of maximum altitudes against a sample of 

initial maximum altitudes, concept which we presented above. The differences between these two samples seem to be 

infrequent (5 differences up to N = 60) for odd numbers, but much more frequent (19 differences up to N = 60) for even 

numbers. Continuing the review, we find in average of a little more than 7 occurrences for 10 even numbers N examined 

and a little less than 3 occurrences for 10 odd numbers N examined, which explains by an average flight time much higher 

than the average altitude flight time (ratio greater than 100 for even N and 12 for odd N) : 

 

Range even N Number of differences Number of N 
Number of differences  

per cent 

2 - 100 000 35 896 50 000 71,79% 

100 002 - 200 000 35 778 50 000 71,56% 

200 002 - 300 000 35 664 50 000 71,33% 

300 002 - 400 000 35 623 50 000 71,25% 

400 002 - 500 000 35 650 50 000 71,30% 

500 002 - 600 000 35 582 50 000 71,16% 

600 002 - 700 000 35 576 50 000 71,15% 

700 002 - 800 000 35 635 50 000 71,27% 

800 002 - 900 000 35 651 50 000 71,30% 

900 002 - 1 000 000 35 654 50 000 71,31% 

 

Note:  

For even N, when the maximum flight altitude is not greater than the initial maximum altitude, it remains unchanged. 

 

Range odd N Number of differences Number of N 
Number of differences  

per cent 

3 - 99 999 15 073 49 999 30,15% 

100 001 - 199 999 14 778 50 000 29,56% 

200 001 - 299 999 14 776 50 000 29,55% 

300 001 - 399 999 14 817 50 000 29,63% 

400 001 - 499 999 14 743 50 000 29,49% 

500 001 - 599 999 14 762 50 000 29,52% 

600 001 - 699 999 14 884 50 000 29,77% 

700 001 - 799 999 14 859 50 000 29,72% 

800 001 - 899 999 14 910 50 000 29,82% 

900 001 - 999 999 14 865 50 000 29,73% 

 

Overall, cardinal of the numbers N with unchanged flight maximum altitude on one hand and modified flight maximum 

altitude on the other hand is of the same order of magnitude, since the sum of the percentages is here in the range of 100% 

(and that there are as many even and odd natural numbers).     

It is therefore essential to distinguish two types of behaviour. 

 

The initial maximum altitude (AMI) varies linearly with N after review of digital data. Indeed, let us evaluate the following 

amount (the sum bearing on the ranges of sample mentioned below) : 

 

CAMI = ∑ (AMI/N)
1/2

         (60)
 

 

When N is even, the initial flight altitude is exactly : 

 

AMI(N pair) = N                 (61) 

 

and the CAMI/(nb samples) ratio is equal to 1. 

 

When N is odd, the numeric data up to N = 1 000 000 are summarized in the table below : 
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Range odd N 

Accumulated 

(initial 
maximum 

altitude / N)1/2  

=  

CAMI 

Total / number 
of samples  

=  

CAMI / 50 000 

Deviation to 

Ln(3)/Ln(2)+1  

3 - 100 000 127635,419 * 2,55275944 -1,26% 

100 001 - 200 000 129183,52 2,58367039 -0,05% 

200 001 - 300 000 129589,973 2,59179945 0,27% 

300 001 - 400 000 129403,162 2,58806325 0,12% 

400 001 - 500 000 129528,609 2,59057217 0,22% 

500 001 - 600 000 129023,742 2,58047484 -0,17% 

600 001 - 700 000 128656,081 2,57312162 -0,46% 

700 001 - 800 000 128931,497 2,57862994 -0,24% 

800 001 - 900 000 128112,444 2,56224888 -0,88% 

900 001 - 1 000 000 128272,153 2,56544306 -0,75% 
 

                                          * division by 49999 

 

The reader will recognize at the last column the ratio Ln(3)/Ln(2)+1 ≈ 2,5849625 that we met earlier.   

We would have, if our speculation were true, an 'average' initial maximum altitude given by : 

 

Conjecture 8  

AMIaverage asymptotic(N odd) ≈ c.N    and    c = (Ln(3)/Ln(2)+1)
2
          (62) 

  

That is also :  

 AMIaverage asymptotic(N odd) ≈ ((wa+va)/va)
2
.N             (63) 

 

Globally, bringing all N numbers together, it follows : 

 

AMIaverage asymptotic(N) ≈ ((c
1/2

+1)/2)
2
.N                                   (64) 

 

The equality AMIaverage(Nodd).va
2
 ≈ (wa+va)

2
.Nodd = T calls for a study of the sum ∑ T. Its root is again, looking at numeric 

evidence, a linear function homothetic of N, that is (∑N odd (w+v)
2
.Nodd)

1/2
 ≈ c’.Nodd max, exercise which brings us back in 

some way to the beginning of our article. 

 

Note : In the absence of formal proof, another elegant candidate for c, even though unlikely, is 2π (as (2π)
1/2

 ≈ 2,50662827), 

equating the average initial maximal flight altitude to the perimeter of the radius N. However, the digital data deviate quite 

widely (around 3%) of the supposed values. 

 

8 Conclusion. 

 

From the arguments of this article, it results the existence of an infinity of altitude flight time and thus of an infinity of 

distinct « stories » to bring back all the natural integers from N to 1 by the Collatz algorithm. The unexpected existence of a 

Pascal trihedron governing the progression of the population of associates #(v) suggests the possibility of expressing the 

associates of rank v according to those of lower ranks. In the meantime, a less difficult program,  would be to fill up the 

missing gaps in this article (mostly at pages 32 and following). 
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APPENDIX 1 
 

Sample of flight times and maximal flight altitudes. 

 

N Flight time 
Flight time in 

attitude 

Maximal flight 

attitude 

Initial maximal 

flight attitude 

2 1 1 2 2 

3 7 6 16 16 

4 2 1 4 4 

5 5 3 16 16 

6 8 1 16 6 

7 16 11 52 52 

8 3 1 8 8 

9 19 3 52 28 

10 6 1 16 10 

11 14 8 52 52 

12 9 1 16 12 

13 9 3 40 40 

14 17 1 52 14 

15 17 11 160 160 

16 4 1 16 16 

17 12 3 52 52 

18 20 1 52 18 

19 20 6 88 88 

20 7 1 20 20 

21 7 3 64 64 

22 15 1 52 22 

23 15 8 160 160 

24 10 1 24 24 

25 23 3 88 76 

26 10 1 40 26 

27 111 96 9232 9232 

28 18 1 52 28 

29 18 3 88 88 

30 18 1 160 30 

31 106 91 9232 9232 

32 5 1 32 32 

33 26 3 100 100 

34 13 1 52 34 

35 13 6 160 160 

36 21 1 52 36 

37 21 3 112 112 

38 21 1 88 38 

39 34 13 304 304 

40 8 1 40 40 

41 109 3 9232 124 

42 8 1 64 42 

43 29 8 196 196 

44 16 1 52 44 

45 16 3 136 136 

46 16 1 160 46 

47 104 88 9232 9232 

48 11 1 48 48 

49 24 3 148 148 

50 24 1 88 50 

51 24 6 232 232 

52 11 1 52 52 

53 11 3 160 160 

54 112 1 9232 54 

55 112 8 9232 376 

56 19 1 56 56 

57 32 3 196 172 

58 19 1 88 58 

59 32 11 304 304 

60 19 1 160 60 
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APPENDIX 2 
 

Full list of associates of some modulo 2
w
 families  

 
Family mod 2, v = 0 

0 

 
Family mod 4, v = 1 

1 

 
Family mod 16, v = 2 

3 

 
Family mod 32, v = 3 

11, 23 

 
Family mod 128, v = 4 

7, 15, 59 

 
Family mod 256, v = 5 

39, 79, 95, 123, 175, 199, 219 

 
Family mod 1024, v = 6 

287, 347, 367, 423, 507, 575, 583, 735, 815, 923, 975, 999 

 
Family mod 4096, v = 7 

231, 383, 463, 615, 879, 935, 1019, 1087, 1231, 1435, 1647, 1703, 1787, 1823, 1855, 2031, 2203, 2239, 2351, 2587, 2591, 2907, 2975, 3119, 3143, 3295, 
3559, 3675, 3911, 4063 

 

Family mod 8192, v = 8 
191, 207, 255, 303, 539, 543, 623, 679, 719, 799, 1071, 1135, 1191, 1215, 1247, 1327, 1563, 1567, 1727, 1983, 2015, 2075, 2079, 2095, 2271, 2331, 2431, 

2607, 2663, 3039, 3067, 3135, 3455, 3483, 3551, 3687, 3835, 3903, 3967, 4079, 4091, 4159, 4199, 4223, 4251, 4455, 4507, 4859, 4927, 4955, 5023, 5103, 

5191, 5275, 5371, 5439, 5607, 5615, 5723, 5787, 5871, 5959, 5979, 6047, 6215, 6375, 6559, 6607, 6631, 6747, 6815, 6983, 7023, 7079, 7259, 7375, 7399, 
7495, 7631, 7791, 7847, 7911, 7967, 8047, 8103 

 

Family mod 32768, v = 9 
127, 411, 415, 831, 839, 1095, 1151, 1275, 1775, 1903, 2119, 2279, 2299, 2303, 2719, 2727, 2767, 2799, 2847, 2983, 3163, 3303, 3611, 3743, 4007, 4031, 

4187, 4287, 4655, 5231, 5311, 5599, 5631, 6175, 6255, 6503, 6759, 6783, 6907, 7163, 7199, 7487, 7783, 8063, 8187, 8347, 8431, 8795, 9051, 9087, 9371, 

9375, 9679, 9711, 9959, 10055, 10075, 10655, 10735, 10863, 11079, 11119, 11567, 11679, 11807, 11943, 11967, 12063, 12143, 12511, 12543, 12571, 
12827, 12967, 13007, 13087, 13567, 13695, 13851, 14031, 14271, 14399, 14439, 14895, 15295, 15343, 15839, 15919, 16027, 16123, 16287, 16743, 

16863, 16871, 17147, 17727, 17735, 17767, 18011, 18639, 18751, 18895, 19035, 19199, 19623, 19919, 20079, 20199, 20507, 20527, 20783, 20927, 

21023, 21103, 21223, 21471, 21727, 21807, 22047, 22207, 22655, 22751, 22811, 22911, 22939, 23231, 23359, 23399, 23615, 23803, 23835, 23935, 
24303, 24559, 24639, 24647, 24679, 25247, 25503, 25583, 25691, 25703, 25831, 26087, 26267, 26527, 26535, 27111, 27291, 27759, 27839, 27855, 

27975, 28703, 28879, 28999, 29467, 29743, 29863, 30311, 30591, 30687, 30715, 30747, 30767, 30887, 31711, 31771, 31899, 32155, 32239, 32575, 

32603 
 

Family mod 65536, v = 10 

359, 479, 559, 603, 767, 859, 1179, 1183, 1351, 1519, 1535, 1627, 2367, 2407, 2495, 2671, 2687, 2791, 2887, 2927, 3103, 3239, 3487, 3535, 3695, 3815, 
4319, 4335, 4379, 4635, 4775, 4799, 4815, 4895, 4991, 5087, 5343, 5375, 5423, 5583, 5663, 5823, 5863, 6207, 6247, 6555, 6639, 6703, 6975, 7015, 7103, 

7231, 7451, 7471, 7551, 7711, 7835, 7871, 7931, 8095, 8263, 8551, 8671, 8863, 9119, 9199, 9319, 9543, 9599, 9819, 9935, 10151, 10559, 10727, 10907, 

11035, 11247, 11431, 11727, 11823, 11887, 12007, 12319, 12495, 12615, 12775, 12799, 13279, 13339, 13535, 13615, 13671, 13855, 13927, 13951, 
14015, 14207, 14303, 14363, 14383, 14503, 14543, 14747, 15103, 15167, 15207, 15423, 15487, 15515, 15599, 15643, 15743, 15771, 15855, 16191, 

16411, 16431, 16455, 16511, 16635, 16831, 17055, 17127, 17135, 17223, 17311, 17391, 17479, 17511, 17659, 18159, 18343, 18523, 18559, 18919, 

19099, 19111, 19135, 19151, 19231, 19367, 19547, 19687, 19707, 20127, 20207, 20511, 20591, 20687, 20807, 21039, 21595, 21615, 21695, 21735, 
22015, 22119, 22399, 22495, 22555, 22575, 22695, 22887, 23143, 23167, 23583, 23663, 23707, 23711, 23743, 23963, 24047, 24383, 24571, 24703, 

24731, 24815, 25371, 25415, 25471, 25599, 25671, 25851, 26015, 26063, 26343, 26351, 26367, 26439, 26459, 26619, 27039, 27119, 27303, 27343, 

27423, 27559, 27675, 27739, 27879, 27903, 27951, 28095, 28191, 28319, 28327, 28351, 28447, 28507, 28527, 28927, 29087, 29231, 29631, 29807, 
29823, 29887, 30079, 30207, 30235, 30415, 30575, 30655, 30971, 30975, 31079, 31199, 31335, 31359, 31471, 31727, 31775, 32223, 32283, 32303, 

32703, 32763, 32859, 32923, 33007, 33087, 33255, 33531, 33663, 34111, 34151, 34255, 34271, 34535, 34631, 34651, 34927, 35023, 35231, 35279, 

35311, 35419, 35579, 35583, 36143, 36159, 36383, 36519, 36543, 36635, 36639, 36719, 36891, 36911, 37119, 37167, 37311, 37407, 37467, 37487, 
37607, 37735, 38047, 38171, 38271, 38427, 38607, 38847, 39039, 39135, 39195, 39295, 39535, 39615, 39919, 40039, 40187, 40351, 40415, 40495, 

40687, 40943, 41023, 41063, 41183, 41243, 41447, 41627, 41723, 42075, 42215, 42239, 42303, 42343, 42471, 42651, 42911, 43071, 43111, 43215, 

43335, 43471, 43611, 43775, 43967, 44143, 44223, 44239, 44359, 44699, 44959, 45083, 45103, 45223, 45359, 45503, 45535, 45599, 45679, 45799, 
45851, 46127, 46247, 46407, 47099, 47231, 47327, 47387, 47423, 47487, 47807, 48095, 48155, 48295, 48379, 48879, 48987, 49135, 49215, 49255, 

49311, 49563, 49567, 49983, 50143, 50267, 50303, 50407, 50663, 50843, 50847, 51055, 51103, 51271, 51431, 51451, 51455, 51611, 51871, 51951, 

52031, 52071, 52335, 52415, 52431, 52507, 52551, 52735, 52763, 53159, 53183, 53319, 53339, 53439, 53887, 53919, 54043, 54303, 54319, 54375, 
54439, 54751, 55207, 55291, 55327, 55407, 55535, 55963, 56059, 56191, 56287, 56315, 56347, 56639, 56935, 57179, 57215, 57375, 57671, 57755, 

57759, 57839, 57947, 58175, 58203, 58495, 58523, 58527, 58863, 58983, 59247, 59263, 59463, 59559, 59623, 59643, 59647, 60015, 60063, 60143, 

60231, 60271, 60571, 60831, 60911, 60955, 61135, 61351, 61375, 61531, 61631, 61663, 61723, 61979, 62119, 62159, 62239, 62279, 62719, 62943, 
63023, 63335, 63519, 63551, 63591, 63599, 64047, 64167, 64207, 64251, 64287, 64447, 64507, 64831, 64871, 65127, 65179, 65183, 65275, 65407, 

65439 

 
Family mod 262144, v = 11 

511, 1023, 1691, 1791, 1883, 2043, 2159, 2459, 2651, 2811, 3183, 3263, 3327, 3375, 3583, 3615, 3775, 4143, 4543, 5167, 5287, 5839, 5999, 6055, 6079, 

6139, 6367, 6399, 6527, 6767, 6847, 7419, 8519, 8603, 8955, 9471, 9883, 10095, 10399, 10447, 10495, 10567, 11007, 11375, 11423, 11455, 12059, 
12199, 12479, 12591, 12831, 12911, 13031, 13127, 13359, 13471, 13479, 13595, 13639, 13727, 14331, 15355, 15775, 16031, 16543, 16667, 16795, 

17567, 17639, 18079, 18287, 18687, 19271, 19311, 19663, 19739, 19783, 19871, 20383, 20391, 20551, 20671, 20719, 20763, 20799, 21151, 21275, 
22767, 22847, 23023, 23547, 23579, 24423, 24479, 24991, 25071, 25447, 25759, 26695, 26855, 26943, 27295, 27375, 27455, 27463, 27495, 27503, 

27631, 27751, 28063, 28143, 28187, 28955, 29311, 29799, 30055, 30335, 30567, 31551, 31591, 31615, 31871, 32063, 32103, 32671, 33695, 33775, 

33895, 34287, 34407, 34687, 34907, 34943, 35135, 35175, 35455, 37403, 37759, 37979, 38447, 38503, 38783, 38975, 39015, 39743, 39783, 40767, 
41087, 41319, 41439, 41519, 41887, 41967, 42015, 42087, 42367, 43455, 44063, 44123, 44479, 44591, 44891, 45615, 45759, 46015, 46047, 46695, 
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46975, 47355, 47719, 48159, 48191, 48431, 48511, 48671, 48831, 48847, 48959, 49087, 49199, 49279, 49403, 49599, 50895, 51035, 51311, 51867, 
51903, 51963, 52223, 52315, 52475, 52527, 52767, 52927, 52991, 53279, 53359, 53759, 53807, 54015, 54991, 55231, 55263, 55343, 55463, 55503, 

55911, 55919, 56039, 56063, 56351, 56431, 56475, 56511, 58087, 58107, 58367, 58619, 58623, 59135, 59227, 59387, 59599, 59719, 60071, 60111, 

60159, 60191, 60671, 60719, 60959, 61119, 61743, 61983, 62063, 62183, 62575, 62655, 62695, 62791, 62975, 63183, 63259, 63343, 63423, 63743, 
64283, 64671, 65531, 65691, 65695, 66299, 66331, 66587, 66791, 66975, 67023, 67231, 67303, 67791, 68351, 68635, 68815, 68847, 68891, 68935, 

69287, 69403, 69407, 69487, 69703, 69887, 69935, 70047, 70175, 70255, 70303, 70375, 70383, 70427, 70815, 70939, 71919, 72431, 72731, 73119, 

73243, 74011, 74047, 74143, 74215, 74223, 74983, 75847, 76007, 76239, 76447, 76527, 77007, 77119, 77127, 77295, 77339, 77727, 77851, 78619, 
78695, 79719, 80155, 80191, 80923, 80999, 81215, 81255, 81647, 82335, 83431, 83439, 83871, 84031, 84039, 84071, 84199, 84327, 84447, 84607, 

84639, 84719, 84799, 84839, 85531, 86495, 86555, 86655, 86911, 87143, 88127, 88167, 88959, 89407, 90471, 90591, 90943, 91103, 91263, 91519, 

91631, 91751, 92031, 93743, 94299, 94747, 94875, 95199, 95263, 95711, 95791, 96319, 96359, 96923, 97343, 97663, 97895, 98175, 98335, 98351, 
98471, 98555, 98663, 98751, 98783, 98863, 98907, 100519, 100799, 101019, 101055, 101407, 101531, 101627, 102095, 102431, 102511, 102623, 

103103, 103391, 104415, 104447, 104495, 104615, 104959, 105007, 105127, 105167, 105247, 105407, 105535, 105583, 105627, 105663, 105775, 

105855, 105983, 106015, 106139, 106175, 107263, 107519, 107771, 108031, 108123, 108239, 108287, 108539, 109211, 109223, 109263, 109287, 
109343, 109735, 109823, 110623, 111103, 111727, 111807, 111839, 111919, 112079, 112127, 112159, 112319, 112359, 112495, 112607, 112687, 

112807, 112847, 112895, 113051, 113407, 113819, 114683, 114843, 115431, 115963, 116175, 116455, 116647, 117415, 117455, 117531, 117535, 

118439, 118555, 118559, 118639, 118991, 119039, 119111, 119271, 119835, 119919, 119967, 119999, 120039, 120091, 120319, 122015, 122095, 
122267, 122271, 122875, 122907, 123035, 123163, 123367, 123631, 123675, 123719, 124319, 124367, 124647, 125391, 125863, 125979, 126183, 

126623, 126631, 126703, 126751, 126831, 126879, 127003, 127231, 127391, 129307, 129343, 129775, 130587, 130799, 131311, 131391, 131559, 

132583, 132735, 132935, 133023, 133535, 133583, 133615, 133951, 133991, 134271, 134463, 135195, 135807, 136039, 136295, 136319, 136731, 
137307, 137499, 137695, 138111, 138223, 138343, 138991, 139355, 140095, 140415, 140607, 140647, 140767, 140775, 140903, 141183, 141215, 

141375, 141415, 143451, 143839, 143963, 144863, 144943, 145535, 146879, 147047, 147327, 147439, 147519, 147559, 147679, 148015, 148059, 

148123, 148287, 148415, 148447, 148571, 148607, 149951, 150463, 150559, 151195, 151643, 151719, 151775, 152255, 152607, 153055, 154159, 
154267, 154559, 154591, 154791, 154927, 155167, 155239, 155291, 155327, 155483, 155519, 155679, 156251, 157275, 157391, 157863, 157947, 

158107, 158875, 158887, 159231, 159439, 159679, 159967, 160255, 160991, 161071, 161311, 161471, 161703, 161823, 161903, 161999, 162119, 

162203, 162351, 162471, 162511, 162555, 162559, 162591, 162751, 163483, 164167, 164583, 164607, 164699, 165019, 165375, 165467, 165799, 
166511, 166631, 167079, 168095, 168143, 168263, 168615, 168655, 168735, 168775, 169183, 169191, 169215, 169263, 169423, 169503, 169631, 

169663, 169703, 170395, 171167, 171419, 171679, 171771, 172827, 172871, 173295, 173383, 173471, 173991, 174319, 174875, 175015, 175131, 

175335, 175567, 175727, 175775, 175847, 176335, 176367, 176455, 176543, 176615, 176623, 177179, 178671, 178927, 179439, 179483, 179611, 
179739, 180251, 180295, 180463, 180543, 180895, 180975, 181063, 182087, 182119, 182687, 182759, 182767, 183207, 183279, 183527, 183615, 

183655, 183967, 184047, 185191, 185703, 185883, 185983, 186395, 187375, 187495, 187519, 187887, 188655, 189511, 189759, 189799, 190191, 

190279, 190527, 190555, 190567, 190591, 190879, 190959, 192991, 193627, 193663, 194075, 194687, 194919, 195039, 195199, 195567, 196591, 
196671, 196699, 196711, 197503, 197599, 197723, 197951, 197991, 198111, 200127, 200539, 200955, 201307, 201663, 201759, 202111, 202879, 

203003, 203419, 203743, 204255, 204335, 204635, 204735, 204783, 204831, 204863, 204903, 204911, 205023, 205467, 205915, 206959, 207015, 

207099, 207451, 207611, 207807, 208027, 208539, 208591, 208831, 208943, 209063, 209343, 209919, 210687, 210975, 211055, 211167, 211327, 
211567, 211623, 211647, 211663, 211707, 211743, 211935, 212135, 212219, 212223, 212827, 213759, 213851, 214171, 214271, 214527, 214683, 

215291, 215367, 215451, 215663, 215783, 216175, 216255, 216575, 217023, 217767, 217807, 217887, 218159, 218279, 218367, 218439, 218575, 

218855, 219047, 219131, 219167, 219247, 219899, 220923, 220955, 221343, 221511, 221595, 222043, 222363, 222491, 222535, 222879, 223087, 
223487, 223855, 224027, 224539, 224719, 224879, 224999, 225191, 225351, 225471, 225767, 225951, 225959, 225999, 226079, 226119, 226331, 

226559, 227567, 228347, 228591, 228635, 229023, 229115, 229403, 229447, 229871, 230047, 230127, 230559, 230727, 231911, 232263, 232303, 

232863, 232911, 232943, 233071, 233191, 233199, 233711, 233755, 235367, 235547, 236015, 236827, 236903, 237039, 237183, 237471, 237639, 
238207, 238239, 238663, 239343, 239935, 239975, 240103, 240255, 240511, 240623, 242559, 242815, 243047, 243327, 243739, 244071, 244191, 

244351, 244543, 244583, 244863, 245231, 245851, 246655, 246687, 246767, 246855, 246887, 247167, 247263, 247343, 247535, 247899, 247935, 

249391, 250459, 250971, 251263, 251327, 251495, 251775, 252263, 252351, 252543, 253407, 253487, 253759, 253999, 254079, 254175, 254203, 
254399, 254619, 254655, 254847, 256603, 256703, 256959, 257115, 257275, 257471, 257691, 257883, 258095, 258159, 258215, 258495, 258607, 

259007, 259455, 260319, 260347, 260479, 260711, 260799, 261151, 261231, 261287, 261311, 261371, 261599, 261679, 262079 

 
Family mod 1048576, v = 12 

239, 487, 763, 1127, 1255, 1439, 1511, 2139, 2175, 2255, 2511, 2879, 3199, 3279, 3871, 4167, 4351, 4511, 5211, 5223, 5247, 5679, 6235, 7271, 7583, 

7615, 7707, 7999, 8039, 8283, 8319, 8607, 8751, 9023, 9063, 9343, 9447, 9703, 10311, 10343, 10471, 10687, 11111, 11355, 11471, 11711, 11803, 12379, 
12847, 13159, 13871, 14183, 14463, 14587, 15231, 15807, 16079, 16487, 16799, 16943, 17215, 17375, 17499, 17535, 18127, 18303, 18503, 18663, 

18879, 19303, 19995, 20223, 20571, 21019, 21247, 21375, 22223, 23087, 23271, 23295, 23423, 23519, 25319, 25631, 26319, 26495, 26875, 27035, 

27391, 27679, 28367, 29211, 29415, 29727, 31131, 31279, 31439, 31487, 32047, 32639, 32799, 32935, 33511, 33535, 33819, 34983, 35327, 35559, 
35867, 35871, 35995, 36895, 37359, 37375, 37583, 38631, 39079, 39323, 39423, 39963, 40091, 40127, 40239, 40347, 40447, 41455, 42495, 43003, 

44059, 44199, 44391, 44527, 44775, 45087, 45551, 45567, 46107, 46271, 46383, 46543, 46591, 46875, 47271, 47599, 47899, 48283, 48487, 48539, 
49147, 49179, 49307, 49947, 50639, 50671, 51263, 51559, 51695, 51995, 52463, 52583, 53019, 53575, 53735, 54463, 54631, 54783, 55323, 55359, 

56559, 56815, 57339, 57499, 57703, 57831, 58139, 58727, 58751, 58831, 59455, 59855, 59887, 61087, 62107, 63847, 64155, 64575, 64615, 64895, 

65599, 65647, 65775, 66023, 66919, 67047, 67687, 68047, 68251, 68287, 68415, 68735, 69631, 69743, 70655, 70759, 70783, 71039, 71679, 71771, 
72347, 72359, 72807, 72815, 73791, 73819, 73839, 73951, 74395, 74559, 74719, 74751, 74879, 75239, 75879, 75887, 76455, 77467, 77915, 78847, 

78959, 79407, 79983, 79999, 80095, 80255, 80551, 80575, 81343, 82023, 82479, 82751, 82911, 83035, 83071, 83227, 83611, 84415, 85103, 85671, 

85711, 86107, 86695, 87199, 87323, 88175, 88623, 88783, 89055, 90271, 90395, 90863, 90879, 91419, 91855, 92411, 92571, 92903, 93467, 93903, 
93935, 94887, 95047, 95975, 96539, 96575, 96667, 96815, 96975, 97023, 97563, 97919, 98031, 98943, 99047, 99055, 99071, 99487, 99967, 101095, 

101191, 102127, 102683, 103039, 103119, 103451, 104167, 104859, 104927, 105755, 105883, 106111, 106523, 107135, 107999, 108135, 108271, 

108863, 109183, 109595, 110311, 111087, 111195, 111643, 112095, 112255, 113119, 113135, 113279, 114075, 114279, 114715, 115291, 115647, 

116191, 116463, 117231, 117695, 118119, 119387, 120167, 120423, 120859, 121471, 121791, 122335, 122351, 122927, 124263, 124507, 124991, 

125423, 125531, 125887, 127023, 127935, 128935, 129231, 129383, 129639, 130527, 131007, 131135, 131295, 131739, 132455, 133031, 133723, 

133883, 134399, 134811, 135215, 135375, 136239, 136423, 136575, 136607, 137127, 137151, 137471, 137883, 139327, 139375, 139487, 139931, 
140027, 140543, 140703, 141423, 141519, 141567, 142247, 142567, 143003, 143271, 143775, 144383, 144431, 144799, 145519, 145631, 145791, 

146087, 146111, 146847, 146971, 147303, 148327, 148711, 149147, 149351, 149759, 149919, 150511, 150639, 150735, 150943, 151463, 151623, 

151711, 152231, 152391, 152423, 153115, 153711, 154607, 155495, 155807, 156063, 156519, 156955, 157767, 157927, 158567, 158703, 159003, 
159135, 159259, 160423, 160583, 161639, 162663, 162687, 163099, 163823, 164591, 164847, 164895, 165023, 165759, 166727, 167551, 167663, 

167771, 168219, 168475, 168831, 168991, 169599, 169855, 170855, 171291, 171647, 171867, 172063, 172671, 173039, 173087, 173807, 174247, 

174399, 174719, 175135, 175259, 175963, 177791, 178047, 178207, 178655, 178799, 178815, 179231, 179503, 181083, 181403, 181727, 181759, 
181999, 182107, 182599, 182895, 183599, 184351, 184831, 184923, 185279, 185671, 185807, 185959, 186139, 186535, 186991, 187007, 187163, 

187423, 187547, 187583, 187871, 188187, 188351, 188463, 189767, 190111, 190299, 190459, 190791, 191067, 191227, 191259, 191423, 191727, 

191791, 191951, 192111, 192559, 192815, 192999, 193135, 193183, 193471, 193727, 193863, 194047, 194331, 194799, 195175, 195355, 195823, 
195839, 196063, 196543, 196603, 196763, 197279, 197403, 197887, 198095, 198303, 199143, 199259, 199419, 199919, 199935, 200007, 200475, 

200751, 201007, 201327, 201375, 201499, 201775, 202663, 202687, 202991, 203007, 205287, 205563, 206079, 207055, 207103, 207311, 207519, 

208199, 208807, 208967, 209691, 209967, 210047, 210335, 212071, 212383, 213083, 214247, 214503, 214575, 215143, 215295, 215711, 215871, 
216271, 216479, 216623, 216935, 216999, 217159, 218215, 218559, 218983, 219239, 219583, 220719, 221031, 221435, 221599, 221631, 222015, 

222055, 222175, 222335, 223303, 223463, 224103, 224127, 224239, 224507, 224671, 224795, 224815, 225371, 225727, 226175, 226271, 226863, 

227175, 227431, 228199, 228223, 228603, 229627, 229823, 229935, 230383, 231167, 231295, 231835, 231871, 232699, 233167, 234011, 234367, 
234463, 235375, 235391, 235487, 236079, 236239, 236391, 237979, 238335, 238575, 238623, 238843, 239311, 239359, 239471, 240335, 240359, 
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240671, 241499, 243431, 243567, 243583, 243679, 244123, 244479, 244767, 244927, 245039, 246271, 246503, 247035, 247527, 247643, 247803, 
248527, 248687, 249135, 249711, 249759, 249887, 250367, 250907, 252071, 252399, 252527, 252959, 253083, 253119, 253339, 253855, 253979, 

255719, 255771, 255835, 255995, 256327, 257051, 257327, 257819, 257903, 257951, 258075, 258351, 258671, 259263, 259399, 259431, 259583, 

259867, 260891, 262139, 262299, 262939, 263071, 263631, 263839, 264095, 264687, 265455, 265543, 266011, 266267, 266543, 266863, 266911, 
267035, 268527, 270823, 271719, 272287, 272447, 272847, 273055, 273215, 273511, 273735, 275135, 275227, 275559, 277607, 278047, 278207, 

278591, 278751, 279195, 280039, 280679, 280687, 281247, 281407, 281599, 282143, 282267, 282303, 282847, 283327, 283751, 284207, 284775, 

285339, 286239, 286363, 286399, 287279, 287551, 287711, 287871, 289215, 290351, 290907, 290975, 291039, 291359, 291807, 292063, 292383, 
292399, 292543, 292967, 292975, 293543, 294047, 294555, 294607, 295071, 295163, 295359, 295471, 296655, 297407, 298235, 298267, 298703, 

298751, 299167, 299687, 299759, 299775, 299847, 299999, 300255, 300575, 300735, 301023, 301615, 301775, 301799, 301807, 301823, 302239, 

303423, 303847, 303871, 303943, 304379, 304847, 304895, 305871, 305895, 305903, 306495, 308967, 309103, 309215, 309659, 309999, 310015, 
310555, 310591, 311615, 312039, 312047, 312135, 312347, 312571, 313063, 313159, 313823, 313983, 314063, 314395, 314687, 315119, 315247, 

315871, 316443, 317055, 318875, 319515, 319967, 320831, 321255, 321263, 321351, 322587, 323439, 323487, 323611, 324063, 326111, 326271, 

327727, 329023, 329183, 329631, 329791, 330223, 331803, 332379, 332735, 333871, 334623, 335103, 335327, 335807, 337255, 337823, 337983, 
338523, 338683, 338719, 338879, 339199, 339903, 340015, 340635, 342271, 342683, 342779, 342815, 343295, 344127, 344287, 344731, 345343, 

347803, 347935, 348095, 348383, 348415, 348863, 348959, 349231, 349439, 350119, 350207, 350875, 350887, 350971, 351647, 351775, 351899, 

351935, 351995, 354559, 356263, 356423, 356575, 357151, 357599, 357631, 357919, 358079, 358511, 359079, 360091, 360187, 360519, 363367, 
363391, 363935, 364703, 365223, 365383, 365791, 366111, 366271, 366439, 367487, 367775, 368711, 369391, 369479, 369735, 370559, 371583, 

371695, 372463, 373631, 375535, 375655, 376091, 376703, 377151, 377583, 377671, 377727, 377839, 377927, 378495, 378695, 379935, 380223, 

380655, 381095, 382591, 382847, 383455, 384167, 384303, 385535, 385919, 386367, 386527, 386799, 386887, 388263, 388607, 388955, 389287, 
389599, 389631, 389723, 390447, 391495, 391647, 391807, 392223, 392359, 392383, 393543, 393727, 394175, 394559, 394719, 395099, 395259, 

396223, 396479, 396591, 396799, 397639, 397915, 398271, 398503, 399007, 399355, 399983, 400863, 401055, 401343, 401735, 402203, 402671, 

403695, 403783, 404059, 404219, 404415, 404671, 405151, 405275, 405439, 405551, 405695, 405743, 405807, 406127, 406695, 406855, 407463, 
407547, 408315, 408351, 408571, 408831, 409247, 409839, 410879, 411295, 412775, 412999, 413631, 413887, 413935, 414367, 414491, 414495, 

414767, 414975, 415655, 415983, 416507, 416763, 416871, 416895, 417531, 419931, 419943, 419967, 420095, 420511, 420671, 420967, 421799, 

421959, 422687, 423003, 423015, 423167, 424063, 424767, 425087, 425723, 426055, 426087, 426975, 427099, 427111, 427879, 428123, 428159, 
429039, 429471, 429503, 430331, 431195, 431663, 431975, 432231, 432379, 432959, 433119, 433871, 433983, 434247, 434303, 434735, 435271, 

435303, 436475, 436671, 437119, 437231, 437339, 437695, 437807, 437967, 438015, 438831, 439039, 439167, 439263, 440063, 440571, 441039, 

441063, 441191, 442063, 442175, 442495, 442619, 442815, 443135, 443263, 443375, 443463, 444111, 445159, 445531, 445691, 446207, 446299, 
447023, 447183, 447231, 448207, 448231, 448383, 448479, 449255, 449279, 451303, 451455, 451611, 451835, 452351, 453327, 453375, 454375, 

454491, 454823, 455399, 455707, 456399, 456559, 457327, 457759, 457895, 457919, 458779, 459247, 459263, 459803, 460519, 460635, 460795, 

461127, 461567, 461851, 462015, 462127, 462319, 462335, 462703, 463591, 464039, 464199, 464891, 464923, 465519, 465947, 466279, 466415, 
466715, 467271, 467439, 468639, 469319, 469351, 470207, 470511, 470811, 470943, 471067, 471231, 471343, 471663, 471711, 472231, 472391, 

473083, 473327, 473447, 474107, 474139, 474471, 474783, 476543, 476655, 476831, 477087, 477247, 477543, 478535, 479423, 479471, 479899, 

479903, 480027, 480639, 481343, 481519, 482299, 483551, 483687, 483995, 484031, 484735, 484847, 486047, 486079, 486207, 486503, 487067, 
487535, 488091, 488551, 489471, 489535, 489695, 489855, 490139, 490175, 490303, 490559, 490607, 490623, 490879, 491879, 492543, 492647, 

493103, 493211, 493659, 493695, 494235, 494271, 494703, 495151, 495727, 495839, 496319, 496731, 497087, 497199, 497663, 497767, 498111, 

498343, 498495, 498751, 498799, 499071, 499231, 499355, 499391, 499519, 499839, 499963, 500159, 500271, 500735, 500839, 501919, 502207, 
502427, 502439, 502875, 502943, 503035, 503231, 503343, 504367, 504647, 504799, 504943, 504991, 505055, 505115, 505375, 505535, 506107, 

507599, 507647, 507711, 508031, 508155, 508187, 508351, 509087, 509647, 509695, 510631, 510791, 511067, 511227, 511655, 511743, 512283, 

512319, 512559, 512767, 513135, 513183, 513307, 513743, 513903, 514015, 514367, 514791, 514815, 515231, 516379, 516839, 516847, 516935, 
517371, 517759, 517887, 518463, 518863, 518911, 519847, 519919, 520831, 520935, 521855, 521935, 522095, 522523, 522559, 522991, 524015, 

524607, 525339, 525927, 525951, 526055, 526151, 527103, 527387, 527679, 528239, 528287, 529023, 529127, 530023, 530715, 530911, 531483, 

532207, 532975, 533439, 533823, 533983, 534119, 536047, 536479, 536603, 537055, 537179, 537535, 538079, 539239, 539675, 540007, 540263, 
540607, 541275, 541631, 542191, 542623, 542783, 543079, 543483, 543679, 546271, 546751, 546879, 547023, 547775, 548455, 549223, 549467, 

549627, 550143, 550271, 550383, 550491, 551119, 552895, 553627, 553663, 554215, 554919, 555071, 555215, 555675, 555771, 555807, 555967, 

556095, 556415, 556575, 556735, 557415, 558311, 558495, 558683, 559015, 559103, 559771, 559807, 560127, 560335, 561223, 561263, 561359, 
561375, 561567, 561855, 561951, 562407, 562431, 563199, 563879, 564287, 564335, 564607, 564763, 564767, 564891, 564927, 564987, 565663, 

566271, 566687, 567143, 567207, 567367, 567527, 567963, 567975, 568231, 568551, 568859, 569551, 569759, 570215, 570479, 570591, 570911, 

571071, 571239, 572575, 572955, 573511, 575335, 575903, 576167, 576423, 576495, 576743, 577191, 578075, 578287, 578407, 578431, 578671, 
578719, 578843, 579099, 580335, 580591, 580767, 581915, 581951, 582383, 582471, 582727, 584095, 585023, 585383, 585455, 586783, 587291, 

588059, 588095, 588527, 588783, 589551, 589807, 589855, 589991, 590143, 590719, 591487, 591687, 592039, 592351, 593051, 593215, 593755, 

593951, 594399, 594559, 594975, 596135, 596251, 596447, 596479, 597147, 597183, 597503, 597743, 597851, 597999, 598047, 599359, 599519, 
599551, 599655, 600059, 600231, 601243, 602279, 602591, 602715, 603327, 603599, 603615, 603647, 604191, 604783, 605351, 605799, 605979, 

606043, 606203, 606363, 606811, 607067, 607167, 607387, 607695, 607743, 608583, 608879, 609051, 609215, 609471, 609791, 610075, 610791, 
611495, 611655, 611791, 611807, 612347, 612383, 613151, 613311, 613615, 613991, 614171, 614727, 614887, 615003, 615259, 615579, 615751, 

616027, 616095, 616911, 617071, 617243, 617935, 618095, 618431, 618687, 618983, 619167, 620455, 620751, 620783, 621307, 621343, 621503, 

621563, 621807, 622239, 623263, 623943, 624103, 624219, 624551, 625127, 625471, 625791, 626127, 626287, 626895, 626927, 627487, 627815, 
627839, 627943, 627967, 628827, 630523, 630875, 631455, 631615, 631935, 632223, 632367, 632743, 633319, 633767, 634087, 634971, 635087, 

635295, 636031, 636351, 636463, 637375, 637759, 638079, 638399, 638491, 639047, 639067, 639535, 640103, 640559, 640871, 641115, 641151, 

641439, 641471, 641959, 642031, 642279, 642607, 643943, 644187, 644543, 644635, 645567, 645679, 646127, 646703, 646975, 647295, 647419, 
647615, 648263, 648911, 649627, 649631, 650331, 650491, 650687, 651711, 651823, 652827, 653563, 653723, 654079, 654319, 654587, 654895, 

655343, 656103, 656255, 657151, 657819, 659291, 659623, 659903, 660511, 661199, 661359, 662695, 662779, 662939, 663387, 663535, 663583, 

663963, 665455, 665767, 666367, 666651, 666779, 667135, 667815, 668143, 668391, 669727, 670023, 670191, 670319, 670887, 671579, 672071, 

672155, 672603, 672923, 673279, 673647, 674119, 674287, 674415, 674671, 675007, 675175, 675327, 675743, 677031, 677191, 677223, 677327, 

677535, 677883, 677919, 678383, 678939, 679583, 679707, 679839, 680263, 680431, 680795, 681115, 681199, 681287, 681319, 681631, 682047, 

682223, 682607, 682779, 682863, 683471, 683503, 683631, 684223, 684271, 684519, 684703, 685415, 686319, 687099, 687343, 687463, 687775, 
688031, 688191, 688799, 689055, 689479, 689647, 690535, 690663, 691663, 691823, 692463, 694335, 694939, 695423, 696431, 696679, 696991, 

697247, 697727, 698459, 698479, 698495, 698855, 699391, 701119, 701439, 701531, 701567, 702575, 703143, 703295, 703551, 703615, 703871, 

704031, 704191, 704603, 705639, 705983, 706095, 706651, 706671, 706687, 707227, 707263, 707583, 708031, 708127, 708143, 708287, 708719, 
708859, 709287, 709723, 710079, 710907, 711103, 711791, 712239, 712511, 712831, 712863, 712955, 713151, 713727, 714011, 715431, 715867, 

716027, 716059, 716223, 716319, 716479, 717247, 717343, 717359, 717551, 717935, 718591, 719099, 720031, 720123, 720155, 720431, 721055, 

721647, 722687, 723355, 724251, 724647, 724719, 725439, 725535, 725743, 726175, 726299, 726735, 726895, 727791, 728315, 728703, 729371, 
729407, 729499, 729727, 730863, 730991, 731615, 731775, 731887, 731903, 732479, 733927, 735515, 735551, 735711, 735871, 736575, 737007, 

737691, 737775, 738783, 739183, 739807, 739967, 740079, 740207, 740847, 741279, 741855, 741979, 742015, 743919, 744475, 744767, 744807, 

744927, 745375, 745519, 745951, 745967, 747111, 747879, 748123, 748399, 748479, 749039, 749615, 750951, 751071, 752999, 753255, 753567, 
753711, 754143, 754267, 754591, 755071, 755183, 756071, 756991, 758831, 759719, 759855, 759871, 760063, 760607, 760767, 762215, 762559, 

762783, 763263, 763483, 764159, 764607, 764703, 765183, 765863, 766063, 766655, 767391, 768047, 768207, 768255, 769023, 769087, 769135, 

769407, 769439, 769567, 769727, 771071, 772007, 772207, 772763, 772799, 772895, 773119, 773535, 773663, 773823, 773919, 774255, 774351, 
774399, 775399, 777327, 777631, 778087, 779111, 779263, 779679, 780447, 780967, 781159, 781223, 781295, 781471, 781543, 781855, 782015, 

782111, 782591, 782751, 782879, 783471, 783519, 783643, 785255, 785279, 785567, 785947, 786591, 786715, 787439, 788351, 788895, 789351, 

789787, 790183, 790847, 791071, 791279, 791399, 791711, 791835, 792091, 792447, 792895, 793327, 793471, 793583, 794907, 794943, 795679, 
796543, 797423, 797727, 798015, 798555, 799359, 801051, 801087, 801823, 802095, 802111, 802543, 802687, 802799, 804455, 804699, 805343, 
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805503, 805615, 805919, 806191, 807079, 807391, 807423, 807551, 807967, 809287, 809583, 810151, 810287, 810303, 810843, 810879, 811039, 
811487, 812647, 813223, 813383, 814235, 814247, 814591, 815407, 815615, 815727, 816431, 816455, 816607, 816799, 816923, 817183, 817479, 

817947, 818791, 819247, 819527, 819679, 819803, 819995, 820059, 820379, 820463, 820735, 820895, 821487, 821871, 822439, 822511, 822599, 

823623, 823967, 824091, 824623, 824783, 824991, 825391, 825551, 825583, 826143, 826303, 827039, 828187, 828655, 828743, 829019, 829679, 
830111, 830235, 830239, 830719, 830927, 831087, 831135, 831727, 831815, 831975, 832743, 833583, 833743, 833791, 834663, 834799, 835823, 

836255, 837023, 837543, 837735, 838119, 838431, 839327, 839455, 839887, 839935, 840095, 840935, 841831, 842855, 842879, 843167, 843291, 

844015, 844767, 845215, 845915, 845927, 845951, 846759, 847079, 847407, 847647, 848123, 848127, 848287, 848743, 848863, 848987, 849023, 
850047, 851483, 852059, 852071, 852219, 852415, 852959, 853083, 854431, 854887, 855291, 855487, 855759, 856315, 856935, 857627, 857855, 

858079, 858239, 858363, 858831, 859007, 859103, 859119, 859695, 860263, 860927, 861275, 861435, 861951, 862079, 862459, 862927, 862951, 

863951, 864703, 865311, 866023, 866047, 866159, 867023, 867295, 867579, 868223, 868335, 868383, 868519, 869119, 870119, 870567, 870651, 
870811, 871143, 871455, 871579, 872303, 872615, 873167, 873499, 873503, 874215, 875007, 875687, 875823, 876031, 876379, 876415, 876571, 

876575, 876955, 878079, 878447, 878759, 879771, 879783, 880127, 880359, 880543, 880667, 881151, 881359, 881691, 881967, 882127, 882719, 

883015, 884763, 885063, 885231, 885595, 885915, 886271, 886687, 887407, 887579, 887663, 887975, 888303, 888551, 889159, 889319, 890095, 
890159, 890319, 890527, 890907, 891375, 892143, 892263, 892399, 892575, 892831, 893723, 894191, 894279, 895215, 895335, 895771, 896463, 

896623, 896671, 897263, 897351, 897511, 898407, 899099, 899431, 900335, 900591, 901343, 901359, 901787, 901791, 901823, 902047, 902527, 

903655, 904319, 904859, 904863, 905439, 905919, 906367, 906623, 907355, 907623, 908391, 908415, 908831, 908955, 908991, 909403, 909535, 
909551, 909979, 910015, 911451, 911463, 911487, 912063, 913051, 913519, 914523, 914559, 914655, 914815, 914975, 915135, 915583, 915679, 

915839, 916159, 916591, 916927, 917595, 917607, 918495, 918527, 918619, 919195, 919663, 919711, 920687, 920735, 921023, 921119, 921279, 

921759, 921851, 922439, 923775, 923871, 923899, 924031, 924351, 924639, 924831, 925231, 925799, 926535, 926811, 927387, 927903, 927995, 
928155, 928879, 928927, 929487, 930111, 930239, 930335, 930631, 930975, 931099, 931583, 932559, 932591, 932831, 933115, 934047, 934171, 

934207, 934655, 935071, 935751, 936187, 936347, 936679, 936775, 937243, 937279, 938267, 938303, 938703, 939647, 939751, 940351, 942491, 

943263, 943423, 943983, 944447, 944879, 944967, 945895, 946459, 946655, 946671, 946815, 946895, 947227, 947839, 948719, 949567, 950299, 
950767, 951911, 952639, 952959, 953199, 953703, 953839, 954087, 955327, 955751, 956007, 956443, 956911, 957799, 957935, 958367, 958399, 

958943, 960871, 961275, 962495, 963519, 963943, 964199, 964635, 964967, 965223, 965371, 965407, 965887, 966127, 966591, 966703, 967583, 

967935, 968063, 969467, 971551, 972031, 972159, 972735, 972847, 973007, 973159, 973415, 974587, 974959, 975071, 975515, 975551, 975611, 
976127, 977007, 977103, 977599, 977695, 978175, 978587, 979015, 979055, 979967, 980199, 980351, 980927, 981215, 981247, 981375, 981695, 

982127, 983111, 983803, 984063, 984295, 984479, 984731, 985199, 985295, 986223, 986319, 986655, 986815, 986911, 987207, 987391, 987551, 

989031, 989343, 989407, 989567, 989887, 990623, 990747, 991391, 991647, 992327, 992487, 992539, 992923, 993351, 993439, 993511, 994175, 
994415, 994463, 994511, 994587, 994843, 995871, 996167, 996199, 996223, 996511, 996635, 997223, 999583, 999707, 999839, 1000319, 1000607, 

1001543, 1001703, 1002311, 1002343, 1002779, 1003035, 1003803, 1003839, 1004059, 1004415, 1005887, 1006463, 1007231, 1007783, 1008255, 

1008799, 1009535, 1009983, 1010303, 1010415, 1010503, 1011879, 1011995, 1012251, 1012351, 1012767, 1013375, 1014271, 1014951, 1014975, 
1015103, 1015295, 1015679, 1015839, 1015975, 1016319, 1017447, 1017851, 1018023, 1018175, 1018495, 1018911, 1019035, 1019071, 1019391, 

1019935, 1021095, 1021543, 1021947, 1022119, 1022463, 1023131, 1023167, 1023279, 1023487, 1024047, 1024327, 1024479, 1025535, 1026043, 

1027239, 1027867, 1028127, 1028287, 1028607, 1029055, 1029311, 1029423, 1029583, 1029631, 1029735, 1030311, 1030759, 1031163, 1031323, 
1031839, 1032127, 1032187, 1032239, 1032347, 1033679, 1035003, 1035035, 1035519, 1036059, 1036527, 1036615, 1036775, 1037503, 1037823, 

1038271, 1038383, 1038543, 1038591, 1038951, 1039599, 1040379, 1040539, 1040871, 1041147, 1041179, 1041663, 1041871, 1042639, 1042895, 

1043231, 1043263, 1043559, 1043583, 1043711, 1044127, 1045607, 1045735, 1045919, 1046463, 1046619, 1046783, 1047359, 1047679, 1047967 
 

Family mod 2097152, v = 13 

159, 319, 327, 751, 959, 1007, 1503, 1767, 1919, 2463, 3007, 3355, 4423, 4699, 4735, 4847, 5055, 5359, 5403, 5659, 6015, 6427, 6895, 7151, 7407, 7647, 
7807, 7919, 9151, 9243, 9247, 9455, 9695, 10111, 10719, 10843, 10991, 11199, 11295, 11583, 11759, 12123, 12315, 12335, 12891, 13247, 13791, 14815, 

14951, 15391, 15615, 15663, 15679, 16255, 16879, 16987, 17087, 17343, 17663, 17903, 18023, 18267, 18495, 18791, 18911, 19183, 19391, 19487, 

19759, 20647, 20959, 20991, 21535, 21759, 21983, 22591, 22619, 23487, 23551, 23855, 23871, 23911, 24315, 24411, 24447, 24667, 24935, 25055, 
25179, 25855, 26095, 26215, 26715, 26727, 26751, 26791, 28743, 29183, 29339, 29375, 29927, 29951, 29999, 30023, 30367, 30783, 30847, 31387, 

31515, 31679, 32287, 32359, 32507, 32839, 32871, 33127, 33247, 33563, 33759, 34023, 34175, 34463, 34663, 34975, 35055, 35483, 35519, 35823, 

35839, 36047, 36167, 36935, 36975, 37279, 37567, 37659, 37935, 38119, 38143, 38191, 38559, 38759, 38823, 39119, 39151, 39167, 39591, 39711, 
39903, 40475, 40479, 40607, 40699, 41031, 41375, 41755, 41983, 42311, 42587, 42855, 43079, 43247, 43263, 43419, 43675, 43687, 43803, 43807, 

43943, 44015, 44263, 44571, 44655, 44703, 44967, 45295, 45471, 45543, 45823, 46303, 46495, 46623, 46951, 47103, 47311, 47359, 47823, 47847, 

48231, 48239, 48543, 48667, 49223, 49391, 49919, 50159, 50591, 51047, 51111, 51615, 51687, 51879, 51943, 51999, 52135, 52207, 52455, 52639, 
52895, 53083, 53455, 53503, 53967, 53999, 54555, 54811, 55167, 56047, 56303, 56423, 56447, 56735, 57583, 58095, 58215, 58395, 58783, 59807, 

60263, 60575, 60735, 61275, 61607, 61691, 61695, 61935, 62311, 62491, 62495, 62555, 62591, 62623, 63003, 63983, 64239, 64359, 64383, 64495, 

64543, 65279, 65703, 65787, 65819, 66031, 66047, 66651, 67199, 67399, 67419, 67751, 68063, 68455, 68911, 68927, 68967, 69055, 69327, 69467, 
69883, 69951, 70111, 70503, 70687, 70983, 71015, 71423, 71647, 71847, 71931, 71999, 72159, 72191, 72575, 73063, 73563, 74843, 75071, 75367, 

75423, 75519, 75943, 76027, 77519, 77991, 78015, 78303, 78463, 79175, 79591, 79615, 80111, 80891, 81511, 81567, 81755, 81903, 81951, 82075, 
83327, 83615, 83687, 84219, 84763, 85147, 85319, 86207, 86255, 86503, 86811, 87367, 87423, 87783, 88303, 88391, 88687, 88863, 89083, 89255, 

89599, 89703, 90139, 90143, 90335, 90599, 91071, 91463, 91647, 91739, 91807, 92487, 92623, 92955, 92991, 93287, 93339, 93351, 93695, 93807, 

93851, 93927, 94143, 94235, 94399, 94511, 94695, 94831, 95335, 95695, 96027, 96167, 96255, 96287, 96463, 96479, 96495, 96583, 97019, 97055, 
97087, 97275, 97391, 97407, 97951, 98331, 98631, 99163, 99431, 99483, 99567, 99655, 99839, 99931, 99995, 100263, 100839, 100975, 101183, 101231, 

101487, 101503, 101543, 101615, 101871, 101999, 102119, 102607, 102639, 102727, 103071, 103199, 103515, 103527, 103551, 103663, 103871, 

103887, 104475, 105279, 105711, 105967, 106747, 107055, 107327, 107623, 107647, 107759, 107935, 108455, 108903, 109031, 109215, 109659, 
109727, 110015, 110031, 110799, 110919, 111151, 111431, 111743, 111775, 111847, 112063, 112667, 112891, 112999, 113471, 113791, 113903, 

114111, 114159, 114383, 114431, 114939, 114971, 115247, 115355, 115359, 115391, 115615, 115815, 115871, 116431, 116479, 116839, 117575, 

117851, 118527, 119067, 119103, 119199, 119343, 119487, 119655, 119899, 120255, 120527, 120799, 120923, 120935, 121151, 121191, 121391, 

122395, 122399, 122971, 123131, 123519, 123547, 123583, 123871, 123975, 124623, 124671, 124775, 125019, 125031, 125055, 125247, 125567, 

125631, 126043, 126399, 126511, 127087, 127535, 127615, 127967, 128223, 128543, 128719, 129151, 129275, 129407, 129727, 130559, 131055, 

131163, 131175, 131519, 131967, 132063, 132095, 132839, 132863, 133231, 133279, 134395, 134687, 135327, 136911, 137343, 137599, 137919, 
137935, 138207, 138407, 138651, 138799, 139247, 139295, 139311, 139367, 140031, 140223, 140539, 141471, 141723, 142031, 142055, 142491, 

142831, 142847, 143387, 143807, 144319, 144415, 144623, 144667, 145263, 145439, 145735, 146023, 146031, 146127, 146159, 146399, 146599, 

146683, 147615, 147623, 147783, 148223, 148315, 148635, 148975, 148991, 149319, 149567, 149671, 149831, 149863, 149915, 150127, 150247, 
150383, 150719, 150783, 150811, 150847, 151039, 151407, 152271, 152603, 152743, 153039, 153215, 153595, 153631, 153663, 154111, 155419, 

155975, 156007, 156059, 156507, 156827, 156911, 156927, 156991, 157167, 157551, 157759, 158319, 158447, 158575, 159183, 159215, 159647, 

160223, 160239, 160411, 160415, 160447, 160463, 160795, 160999, 161407, 161855, 161883, 162287, 162459, 163055, 163135, 163359, 163903, 
164199, 164335, 164511, 164767, 165095, 165359, 165479, 165791, 166247, 166555, 166591, 166683, 166911, 167119, 167271, 167375, 168007, 

168047, 168351, 168423, 168639, 169319, 169575, 170047, 170479, 170651, 170663, 171367, 171547, 171551, 171879, 171935, 171967, 172143, 

172391, 172447, 172511, 172703, 172959, 173055, 173927, 174151, 174171, 174191, 174207, 174747, 174759, 174843, 175103, 175643, 176063, 
176831, 177151, 177375, 177511, 177695, 177767, 178023, 178287, 178855, 178939, 178975, 179743, 180159, 180315, 180447, 181631, 181807, 

182143, 182363, 182383, 182399, 182939, 182951, 182975, 183035, 183295, 183423, 183839, 183855, 183963, 184431, 184543, 184999, 185071, 

185119, 185471, 185627, 185727, 186303, 186575, 186815, 187119, 187951, 188059, 188095, 188223, 188543, 188575, 188639, 188863, 189167, 
189179, 189439, 189471, 189723, 190671, 191143, 191263, 191519, 191739, 191771, 191807, 192031, 192155, 192959, 193263, 193567, 193919, 

193983, 194239, 194495, 194783, 194815, 195311, 195695, 195835, 195867, 195887, 196031, 196143, 196767, 196775, 197359, 197371, 198047, 

198271, 198299, 198471, 198823, 198863, 199067, 199135, 199167, 199791, 199839, 199963, 199999, 200383, 200959, 201151, 201183, 201199, 
201215, 201455, 201543, 202011, 202607, 202919, 202975, 203231, 203263, 203503, 203935, 204027, 204191, 204415, 205211, 205639, 205895, 
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206143, 206439, 206491, 206703, 207079, 207327, 207599, 207615, 207743, 207983, 208031, 208191, 208231, 209215, 209375, 209439, 209639, 
209735, 209767, 209791, 210079, 211423, 211739, 212287, 212583, 213147, 213275, 213311, 213403, 213487, 213787, 213887, 214175, 214895, 

215271, 215519, 215791, 215835, 215879, 215911, 216991, 217371, 217407, 217567, 217575, 217627, 217983, 219455, 219631, 219935, 220031, 

220187, 220479, 220519, 220775, 221087, 221663, 221671, 221679, 221823, 222367, 222811, 222823, 223551, 223695, 223871, 224071, 225215, 
225563, 225819, 225919, 226663, 227239, 227535, 228091, 228127, 228455, 228519, 228543, 228711, 228863, 228967, 229279, 229407, 229855, 

230783, 231003, 231335, 231419, 231743, 232063, 232255, 232575, 232603, 232639, 232959, 233471, 233503, 233679, 234271, 234431, 234543, 

234599, 234623, 234663, 235431, 235515, 235775, 236319, 236699, 236735, 237055, 237615, 237895, 238399, 238719, 238975, 239007, 239103, 
239195, 239527, 239611, 239871, 240415, 240807, 241435, 241575, 241695, 241871, 242623, 242879, 243103, 243135, 243151, 243199, 243919, 

243967, 244327, 244799, 244847, 244891, 244991, 245119, 245151, 245183, 245439, 245755, 245807, 246319, 247039, 247247, 247719, 248607, 

249087, 249247, 249535, 249551, 249627, 250063, 250111, 250183, 250727, 251071, 251135, 251391, 251951, 252463, 252519, 253039, 253167, 
253343, 253691, 253947, 254063, 254823, 255047, 255231, 255391, 255439, 255695, 256111, 256871, 257023, 257183, 257279, 257727, 258119, 

258303, 258591, 259071, 259183, 259231, 259303, 259815, 260187, 260967, 260991, 261279, 262127, 262215, 262427, 262783, 263039, 263399, 

263655, 264283, 264319, 265063, 265423, 265895, 266015, 266311, 266559, 266655, 266783, 267111, 267423, 267823, 268135, 268379, 268447, 
268607, 269183, 269479, 269723, 269851, 270143, 270183, 270319, 270363, 270367, 270427, 270463, 270495, 270619, 270655, 270751, 271591, 

271643, 271847, 272455, 272487, 272831, 273563, 273615, 273691, 273919, 273947, 274523, 275071, 275183, 276015, 276327, 276511, 276607, 

276763, 276799, 276807, 277103, 277671, 278255, 278511, 278631, 278855, 278943, 279387, 279519, 279707, 280063, 280447, 280647, 280903, 
281023, 281199, 281215, 281791, 282111, 282139, 282715, 283263, 283391, 283815, 284111, 284667, 284703, 284999, 285295, 285415, 285439, 

285663, 285863, 286335, 286491, 286751, 286887, 287047, 287463, 287579, 287775, 287899, 287983, 288639, 288831, 289095, 289179, 289247, 

289391, 289535, 289823, 289947, 289959, 290255, 290303, 290983, 291119, 291439, 291487, 291559, 291871, 292319, 292635, 292895, 293191, 
293275, 293375, 293583, 293631, 294127, 294191, 294783, 294959, 294975, 295079, 295239, 295423, 295515, 295579, 295583, 295655, 295679, 

295771, 295963, 296091, 296175, 296447, 297127, 297471, 297583, 297703, 298011, 298015, 298151, 298223, 298447, 299335, 299503, 299519, 

299679, 299727, 300495, 301103, 301223, 301467, 301567, 301723, 302015, 302107, 302383, 303215, 303599, 303775, 304367, 305243, 305263, 
305279, 305823, 306175, 306203, 306431, 306535, 306639, 307391, 307527, 307695, 307711, 308223, 308251, 308455, 308527, 309295, 309359, 

309415, 309743, 309927, 310043, 310267, 310511, 310631, 310943, 311143, 311387, 311451, 311967, 312091, 312879, 313435, 313447, 313471, 

313839, 314139, 314727, 314927, 315167, 315551, 315631, 315807, 315879, 316071, 316647, 316775, 317543, 317695, 317887, 319003, 319023, 
319295, 319615, 319643, 319647, 319935, 319975, 320283, 320479, 320795, 320871, 320895, 321627, 321639, 321663, 321999, 322031, 322367, 

322471, 322663, 322687, 322791, 322811, 322843, 323119, 323231, 323359, 323999, 324031, 324335, 324575, 324711, 325023, 325759, 326463, 

326719, 326759, 326783, 326907, 326939, 327039, 327071, 327195, 327215, 327771, 327783, 327919, 328127, 328167, 328431, 328671, 328735, 
328807, 329063, 330139, 330143, 330191, 330559, 330879, 331003, 331391, 331775, 332223, 332891, 332903, 332927, 333183, 333339, 333439, 

333679, 333823, 333951, 334543, 334815, 334831, 334951, 334959, 335099, 335295, 335407, 335487, 335975, 336095, 336283, 336431, 336639, 

336703, 336743, 337023, 337147, 337775, 337791, 338399, 338431, 338639, 338663, 338687, 338791, 339035, 339391, 339611, 340415, 340527, 
340711, 341023, 341103, 341871, 342239, 342267, 342495, 342735, 342911, 343007, 343291, 343487, 343759, 343935, 344231, 344475, 344559, 

344623, 344831, 344895, 345179, 345215, 345755, 345807, 345967, 346279, 346523, 346855, 347167, 347247, 347815, 347855, 347903, 348015, 

348063, 348327, 348879, 349211, 349215, 349343, 349903, 350703, 350719, 350767, 351003, 351259, 351535, 351591, 352091, 352127, 352159, 
352191, 352539, 352667, 352751, 353999, 354159, 354471, 354555, 355067, 356047, 356079, 356255, 356863, 357071, 357191, 357403, 357679, 

357735, 358119, 358683, 358719, 358959, 359783, 360175, 360351, 360943, 361087, 361631, 361855, 362399, 363291, 363335, 364271, 364827, 

365031, 365183, 365615, 365871, 366239, 366311, 366503, 366847, 366919, 367087, 367975, 368027, 368287, 368543, 368667, 369279, 369435, 
369991, 370047, 370143, 370415, 370927, 370943, 371007, 371327, 371483, 372207, 372335, 372383, 372455, 372647, 372735, 372975, 373223, 

373339, 374119, 374175, 374239, 374555, 375423, 375871, 375919, 376191, 376219, 376223, 376511, 376859, 377055, 377071, 377435, 377791, 

378095, 378239, 378335, 378351, 378607, 378943, 379239, 379367, 379839, 380031, 380143, 380319, 380571, 380575, 380607, 381151, 381531, 
382079, 382335, 383003, 383039, 383615, 383935, 384103, 384111, 384127, 384479, 384495, 384667, 384703, 385071, 385247, 385263, 385383, 

385895, 387135, 387675, 387943, 387967, 388031, 388255, 388763, 388799, 389167, 389663, 389787, 390015, 390079, 390235, 390255, 390271, 

390303, 390527, 390847, 391391, 391527, 391783, 391835, 392039, 392063, 392303, 392351, 392639, 392671, 393279, 393327, 393499, 393883, 
394331, 394907, 395367, 395867, 395931, 395967, 396399, 396447, 396543, 396735, 396967, 396991, 397359, 397423, 397563, 397631, 397855, 

398151, 398335, 398495, 398567, 399583, 399611, 399679, 400027, 400039, 400543, 401471, 401519, 401691, 401727, 402075, 402247, 402399, 

402431, 402523, 402687, 403099, 403567, 403707, 404135, 404391, 404591, 404639, 404711, 405199, 405823, 405919, 406047, 406143, 406343, 
406527, 406687, 407295, 407663, 407835, 407871, 407935, 408231, 408255, 408767, 409115, 409327, 409447, 409883, 409919, 410783, 410855, 

410907, 411495, 411643, 411899, 412063, 412287, 412487, 412655, 412879, 413767, 413855, 413979, 414015, 414335, 414375, 415003, 415259, 

415463, 415855, 416063, 416071, 416367, 416463, 416751, 417639, 417951, 418207, 418543, 418559, 418975, 419099, 419611, 419911, 420159, 
420167, 420583, 420679, 420847, 421147, 421403, 421607, 421659, 422171, 422191, 422511, 422527, 422567, 423391, 423707, 423783, 425243, 

425599, 426011, 426031, 426587, 426735, 426991, 427039, 427247, 427647, 427903, 428351, 428671, 428911, 429295, 429551, 429695, 429799, 

429915, 430751, 431039, 431131, 431135, 431743, 431999, 432155, 432175, 432607, 433087, 433435, 433647, 433791, 434011, 435183, 435231, 
435815, 436391, 436583, 436895, 437279, 437503, 438107, 439231, 439527, 439935, 440191, 440347, 440367, 440679, 440799, 440935, 441375, 

441599, 441647, 441839, 441959, 442415, 443295, 443647, 444251, 444519, 445743, 446239, 446879, 446975, 447719, 447743, 447815, 448047, 
448103, 448559, 448615, 448679, 448871, 449127, 449307, 449567, 450075, 450299, 450495, 450671, 451227, 451263, 451551, 451839, 451911, 

452187, 452255, 452443, 452719, 453055, 453311, 453371, 453403, 453543, 453863, 453887, 453935, 454191, 454255, 454431, 454727, 454767, 

454815, 455071, 455143, 455647, 455679, 455911, 456007, 456615, 456911, 456943, 457087, 457407, 457499, 458267, 458687, 458823, 458907, 
458975, 459199, 459547, 459775, 460007, 460447, 460711, 460911, 461215, 461287, 461563, 462031, 462075, 462151, 462367, 462491, 462623, 

462919, 463055, 463263, 463615, 463643, 463919, 464287, 464411, 464743, 464807, 464831, 465055, 465135, 465151, 465279, 465599, 465615, 

465639, 465663, 465903, 466459, 467103, 467359, 467431, 467687, 467707, 467711, 468199, 468219, 468251, 468383, 468863, 469063, 469151, 
469199, 469247, 469455, 469711, 469735, 470223, 470299, 470343, 470555, 470655, 470951, 471835, 472095, 472111, 472191, 472347, 472479, 

472935, 472943, 474215, 474527, 475007, 475295, 475303, 475551, 476007, 476187, 477255, 477351, 477439, 478015, 478235, 478239, 478367, 

478491, 478623, 478747, 479087, 479143, 479399, 480071, 480103, 480283, 480287, 480359, 480703, 481791, 482607, 482943, 483163, 483199, 

483495, 483579, 484159, 484199, 484479, 485247, 485543, 485607, 486127, 486247, 486271, 486815, 487327, 487591, 487743, 487935, 488319, 

488479, 488751, 489087, 489983, 490343, 490367, 490815, 491391, 491503, 491687, 491771, 492031, 492079, 493159, 493311, 493471, 493735, 

494363, 494623, 495311, 496103, 496155, 496511, 496943, 497255, 497311, 497631, 497831, 498175, 498223, 498535, 498991, 499359, 499743, 
500191, 500507, 501063, 501455, 501503, 501999, 502555, 502939, 503407, 503455, 503999, 504047, 504295, 504319, 505135, 505447, 505575, 

505823, 505887, 506023, 506479, 506875, 507071, 507551, 507839, 508059, 508127, 508143, 508763, 509083, 509439, 509671, 509947, 510279, 

510439, 510575, 510715, 510747, 510831, 511103, 511643, 511647, 512031, 512223, 512239, 512487, 512959, 513151, 513487, 513819, 513983, 
514047, 514255, 514303, 514671, 515175, 515199, 515227, 515263, 515483, 515739, 515775, 515867, 516123, 516251, 516335, 516583, 516859, 

516891, 517863, 517915, 518139, 518351, 518471, 518607, 518943, 518975, 519271, 519295, 519407, 519631, 519839, 519963, 520219, 520495, 

520815, 520863, 521307, 521319, 521343, 521407, 521631, 521727, 521919, 522011, 522175, 522495, 523071, 523391, 523503, 523519, 523679, 
523711, 524283, 524527, 524775, 524959, 525051, 525215, 525403, 525415, 525567, 525727, 525775, 526543, 526799, 527167, 527231, 527487, 

527519, 527599, 527807, 528155, 528411, 528635, 528639, 528687, 529007, 529055, 529223, 529499, 529511, 529535, 530683, 531559, 531615, 

531871, 531903, 533039, 533311, 533319, 533351, 533595, 533631, 534591, 534759, 534779, 535199, 535399, 535643, 535999, 536271, 536303, 
536647, 536895, 537135, 537279, 537447, 538367, 538875, 539519, 540095, 540191, 540367, 540735, 540763, 540991, 541231, 541339, 541503, 

541787, 541823, 542183, 542255, 542415, 542823, 542831, 542951, 542971, 543391, 543591, 543743, 544287, 544303, 544511, 544615, 545307, 

545471, 545663, 546351, 546511, 546535, 546663, 546919, 546975, 547263, 547375, 547483, 547711, 548383, 548399, 549311, 549855, 550367, 
550607, 551163, 551359, 552187, 552495, 552655, 552679, 553051, 553119, 553407, 553499, 553563, 553951, 554207, 554527, 554543, 555111, 

555119, 555567, 555687, 556283, 557083, 557087, 557215, 557503, 558015, 558875, 559515, 559551, 559983, 560063, 560283, 560379, 560411, 

560623, 560871, 561183, 561311, 561831, 561903, 561919, 562111, 562143, 562399, 562719, 562919, 563055, 563227, 563919, 563943, 563951, 
563967, 564379, 564415, 564635, 564719, 564735, 565415, 565659, 565991, 566015, 566523, 566783, 567151, 567291, 567655, 568015, 568039, 
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568047, 568487, 568639, 568815, 569063, 569375, 570559, 570831, 570879, 571163, 571247, 571419, 571751, 571803, 571903, 572143, 572159, 
572571, 572671, 572699, 572735, 572827, 572911, 573435, 573467, 573951, 574183, 574191, 574367, 574491, 574715, 574719, 574927, 574959, 

575303, 575551, 575847, 575967, 576207, 576539, 576751, 576831, 577307, 577391, 577439, 577863, 578015, 578587, 578751, 578815, 579071, 

579199, 579611, 579647, 579943, 580079, 580847, 581103, 581371, 581535, 581627, 581743, 581991, 582111, 582299, 582335, 582975, 583119, 
583495, 583743, 583791, 584383, 584731, 585583, 585631, 585799, 585839, 586207, 586395, 586751, 587111, 588135, 588159, 588255, 588443, 

588479, 589887, 589895, 589935, 590847, 591167, 591335, 591719, 591775, 591975, 591983, 592367, 592539, 592575, 592879, 593439, 594031, 

594943, 595815, 596059, 596127, 596351, 596635, 596647, 596671, 596767, 597951, 598079, 598107, 598127, 598175, 598683, 599007, 599039, 
599323, 599399, 599527, 599967, 600167, 600175, 600223, 600743, 600827, 600863, 600895, 601191, 601215, 601371, 602047, 602203, 602879, 

603135, 603239, 603419, 603695, 604271, 604287, 604415, 604543, 604839, 604863, 604903, 604923, 604959, 605887, 606311, 606367, 606431, 

607199, 607515, 608703, 609563, 609947, 609983, 610139, 610239, 610395, 610527, 610559, 610983, 611103, 611375, 611611, 612263, 612351, 
612463, 613071, 613115, 613343, 613791, 613823, 614015, 614043, 614079, 614559, 614567, 614959, 615151, 615167, 615451, 615707, 616703, 

616859, 617191, 617199, 617755, 618407, 618663, 618719, 619039, 619175, 619295, 620159, 620223, 620955, 621055, 621263, 621311, 621727, 

621851, 621887, 622207, 622235, 622287, 623103, 623335, 623343, 623359, 624231, 624255, 624335, 625383, 625511, 625535, 626079, 626431, 
627407, 627527, 627739, 628039, 628327, 628415, 629147, 629215, 629631, 629919, 630043, 630399, 631103, 631263, 631623, 631879, 632423, 

632479, 633727, 633883, 634607, 635071, 635375, 635775, 635931, 636519, 636543, 637167, 637407, 637423, 637799, 637947, 638567, 638623, 

638911, 639295, 639815, 639871, 640071, 641519, 641663, 641787, 642407, 642799, 643311, 644455, 644711, 645055, 645327, 645375, 646311, 
647931, 648063, 648551, 648671, 648795, 648943, 649423, 649711, 650015, 650047, 650343, 650367, 650407, 650751, 651867, 652391, 652703, 

653223, 653247, 653311, 653519, 653567, 653639, 653951, 654143, 654463, 654503, 654527, 654751, 655295, 655407, 655583, 655687, 656123, 

656319, 656487, 656743, 656799, 656863, 657319, 657403, 657471, 657615, 658171, 658367, 658623, 658943, 659099, 659663, 659711, 659783, 
660059, 660415, 660527, 660571, 660647, 660863, 660895, 660927, 661415, 661439, 661499, 661551, 661759, 662127, 662783, 662943, 662975, 

663007, 663775, 663803, 663879, 664111, 664315, 664423, 664815, 664991, 665807, 665831, 665855, 665927, 666203, 666471, 666559, 666715, 

666815, 666879, 667071, 667291, 667419, 667559, 667695, 667951, 668207, 668271, 668315, 668519, 668719, 668839, 669087, 669691, 669919, 
669947, 670363, 670591, 670975, 671135, 671439, 671487, 671855, 672615, 673023, 673435, 673487, 673535, 674023, 674047, 674663, 674927, 

675231, 675583, 675615, 675751, 676379, 676511, 676679, 676711, 676735, 676863, 677119, 677583, 678567, 678783, 679675, 680807, 682075, 

682087, 682111, 682215, 682655, 682855, 683423, 684103, 684571, 684871, 685311, 686207, 686951, 686975, 687867, 688111, 688159, 688199, 
688231, 689119, 689311, 689435, 690023, 690267, 690303, 691015, 691183, 691355, 691951, 692255, 692507, 692763, 693119, 693807, 694119, 

694375, 695143, 695263, 695451, 695487, 695807, 696127, 696351, 696391, 696447, 696959, 697071, 697279, 697855, 698095, 698239, 698363, 

698687, 698815, 699007, 699375, 699547, 699559, 699887, 699951, 700447, 701183, 701407, 701631, 701903, 701951, 702235, 702495, 703087, 
703103, 703183, 703207, 703643, 704127, 704319, 704383, 704507, 704639, 704959, 705279, 705371, 705519, 705691, 705999, 706015, 706031, 

706047, 706175, 706287, 706623, 706887, 706919, 707183, 707303, 707615, 707823, 707835, 708379, 708443, 708639, 708775, 708935, 709211, 

709327, 709375, 709567, 709823, 710095, 710143, 710427, 710527, 710719, 711135, 711279, 711295, 711399, 711423, 711835, 711871, 711919, 
711983, 712159, 712475, 712699, 712751, 713063, 713215, 713447, 713755, 713979, 714191, 714747, 715079, 715355, 715471, 715519, 715711, 

716015, 716239, 716635, 716847, 716967, 717103, 717311, 717423, 717467, 717471, 717503, 717543, 717759, 717851, 718015, 718127, 718335, 

718619, 718703, 719463, 719515, 719903, 720111, 720127, 720351, 720415, 720891, 721007, 721391, 721407, 721567, 721947, 722175, 722383, 
722407, 722779, 723047, 723547, 723611, 723647, 723711, 723967, 723995, 724207, 724223, 724271, 724763, 724847, 725039, 725103, 725295, 

725615, 725663, 725735, 726015, 726343, 726687, 727131, 727719, 728091, 728423, 728735, 729179, 729583, 729883, 730079, 730111, 730367, 

730599, 730783, 730983, 731239, 731375, 731807, 731815, 732831, 733087, 733255, 733275, 733375, 733423, 734535, 734767, 735143, 735359, 
735471, 736251, 736283, 736615, 736927, 737371, 737383, 737519, 738271, 738535, 738587, 738687, 738791, 738863, 738975, 739231, 739431, 

739775, 739999, 740455, 740559, 740679, 740911, 741223, 741447, 741467, 741567, 741615, 742127, 742171, 742683, 742783, 742815, 743271, 

743527, 743663, 743871, 744143, 744175, 744415, 744443, 744551, 744575, 745007, 745319, 745471, 745695, 745887, 745919, 746223, 746239, 
746463, 746879, 747591, 747931, 748263, 748351, 748527, 748647, 748795, 748863, 749083, 749103, 749211, 749659, 750015, 750559, 750683, 

750695, 751151, 751463, 751615, 751719, 751839, 752027, 752335, 752383, 752447, 752703, 752751, 752767, 752891, 753023, 753279, 754111, 

754407, 754431, 754535, 754671, 754779, 754791, 755327, 755355, 755583, 756123, 756159, 756191, 756455, 756847, 756987, 757183, 757983, 
758011, 758239, 758479, 758751, 758811, 758875, 759231, 759663, 759679, 759807, 760059, 760219, 760287, 760527, 760639, 760895, 760943, 

761215, 761499, 761535, 761551, 762107, 762267, 762415, 762623, 762863, 762911, 762983, 763131, 763495, 763759, 764155, 764623, 764647, 

764955, 764959, 765019, 765087, 765375, 765647, 765695, 765787, 766447, 766511, 766791, 767003, 767087, 767135, 767679, 767743, 767855, 
767871, 768251, 768411, 768495, 768767, 769055, 769327, 769639, 769743, 769791, 770299, 770331, 770559, 770791, 771231, 771323, 771791, 

771839, 771931, 772591, 772815, 772935, 773211, 773423, 773479, 773799, 773887, 773999, 774047, 774427, 774463, 774655, 774703, 775195, 

775279, 775327, 775527, 775887, 775911, 776159, 776359, 776511, 776687, 776991, 777247, 777375, 778143, 778523, 779079, 779623, 779867, 
780031, 780123, 780607, 780783, 781339, 781615, 781991, 782055, 782063, 782191, 782239, 782975, 783687, 783719, 784079, 784295, 784591, 

784667, 784703, 785007, 785179, 786159, 786459, 786587, 786655, 786751, 787227, 787815, 788127, 788199, 788383, 788391, 788807, 788975, 

789831, 789999, 790171, 790735, 791167, 791323, 791935, 791967, 792347, 792603, 792815, 792859, 794095, 794351, 794395, 794847, 795111, 
795583, 796007, 796063, 796127, 796575, 797031, 797135, 797503, 797799, 797935, 798023, 798191, 798363, 798747, 799323, 799391, 799515, 

799679, 799847, 800191, 800223, 800991, 801127, 801383, 801895, 802495, 803039, 803419, 803687, 803775, 804335, 804507, 804927, 805223, 
805695, 805823, 805999, 806555, 806591, 807135, 807579, 807751, 807783, 808039, 808415, 809023, 809919, 810651, 810687, 810751, 811367, 

811567, 811611, 811675, 811711, 811839, 812159, 812287, 812527, 813759, 815215, 815327, 815647, 815771, 815807, 815943, 816359, 816831, 

817215, 817535, 817819, 817855, 818111, 818335, 818719, 818843, 818895, 819183, 819451, 819559, 819759, 820223, 820383, 820455, 820783, 
820943, 821915, 821951, 822087, 822271, 822479, 822831, 822991, 823023, 823039, 823143, 823367, 823407, 823579, 823711, 823999, 824135, 

824551, 824575, 825023, 825311, 825791, 825903, 826023, 826527, 826535, 826907, 826911, 827131, 827423, 827711, 827807, 827839, 828031, 

828231, 828415, 829135, 829167, 829183, 829287, 829511, 829599, 829759, 830079, 830107, 830119, 830375, 830619, 830695, 830715, 830975, 
831003, 831903, 832735, 832795, 833055, 833255, 833383, 833503, 833567, 833863, 834159, 834175, 835099, 835655, 835903, 835911, 836423, 

836443, 836763, 837087, 837119, 837351, 837359, 837479, 837959, 838047, 838255, 838271, 838311, 838567, 838639, 838887, 839407, 840283, 

840431, 840639, 840987, 841167, 841243, 841499, 841583, 842367, 842479, 842735, 843163, 843231, 843547, 843803, 843823, 844527, 845039, 

845439, 845543, 845551, 846239, 846427, 846783, 847087, 847167, 847311, 847899, 847919, 848543, 848831, 848927, 849435, 849535, 850535, 

850559, 850671, 850927, 851183, 851199, 851423, 852015, 852135, 852639, 853247, 853471, 853607, 853631, 853831, 854079, 854183, 854495, 

854619, 855295, 855359, 855899, 855967, 856091, 856111, 856543, 856667, 857023, 857119, 857703, 858159, 858279, 858591, 858623, 859391, 
859615, 859995, 861439, 861503, 861799, 862271, 862299, 862335, 862375, 862811, 863167, 863231, 863487, 864303, 864327, 864423, 864735, 

864923, 866971, 867583, 867943, 868187, 868287, 868415, 868443, 868507, 869019, 869607, 869631, 869935, 871163, 871195, 871631, 871983, 

872223, 872295, 872519, 872935, 873151, 873727, 873799, 874343, 874431, 874703, 874943, 875163, 875175, 875295, 876063, 876079, 876135, 
876283, 876391, 876959, 876991, 877031, 877307, 877895, 878171, 878239, 878663, 878799, 879055, 879387, 879599, 879867, 880155, 880239, 

880575, 880711, 880831, 881087, 881127, 881391, 881887, 881919, 882207, 882535, 882599, 882799, 882895, 882927, 883367, 883451, 883487, 

883707, 883963, 884383, 884415, 884475, 884807, 885743, 886087, 886175, 886363, 886655, 886695, 886783, 887195, 887271, 887615, 887935, 
888431, 888991, 889039, 889071, 889511, 889631, 889959, 889983, 890079, 890399, 890727, 890735, 890751, 892999, 893339, 893679, 893759, 

893935, 893983, 894079, 894367, 894831, 894847, 894887, 895207, 895455, 895463, 895983, 896031, 896859, 897231, 897895, 898175, 898495, 

898943, 899823, 899903, 900127, 900223, 900255, 900379, 900399, 900543, 900991, 901615, 901631, 901679, 901871, 902127, 902247, 902783, 
902983, 903003, 904223, 904495, 904511, 905119, 905383, 905727, 905755, 906087, 906111, 906331, 906687, 906879, 907135, 907431, 907743, 

907759, 907823, 908319, 908591, 908647, 909215, 909563, 909631, 909823, 910407, 910655, 911055, 911175, 911195, 912475, 912687, 912831, 

913243, 913575, 913887, 913919, 913967, 914735, 914759, 914791, 915707, 915935, 916251, 916511, 917487, 917535, 917659, 918015, 918299, 
918399, 918847, 918911, 919199, 919295, 919387, 920731, 920879, 920903, 921631, 922395, 923295, 923343, 923887, 924827, 924839, 924863, 

925083, 925183, 925343, 925631, 925679, 925727, 926183, 926491, 927231, 927739, 927983, 928207, 928507, 928575, 928871, 928923, 929095, 

929279, 929439, 929727, 929983, 930031, 930587, 930919, 931007, 931143, 931279, 931327, 931751, 931871, 932167, 932463, 932603, 932639, 
932859, 932967, 932975, 933031, 933535, 933567, 933659, 933883, 934127, 934215, 934747, 935067, 935375, 935423, 935583, 936263, 936559, 
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936767, 936815, 937063, 937151, 937287, 937471, 937663, 937755, 937919, 938175, 938223, 938779, 938783, 939055, 939111, 939175, 939471, 
939943, 940027, 940063, 940271, 940795, 941051, 941159, 941183, 941295, 941311, 941851, 942407, 942639, 942911, 942939, 943231, 943259, 

943343, 944191, 944383, 944751, 944959, 945007, 945255, 945311, 945615, 945647, 946087, 946719, 946847, 946975, 947291, 947303, 947359, 

949055, 949375, 949407, 949487, 949967, 950335, 950523, 950555, 950831, 950943, 951199, 951387, 951399, 951783, 951791, 952015, 952679, 
953759, 953791, 953807, 954063, 954111, 954619, 954687, 955483, 956383, 956479, 956507, 956667, 956735, 956975, 957083, 957247, 958159, 

958555, 958575, 958783, 958823, 959023, 959135, 959391, 959559, 959591, 960047, 960207, 960255, 960603, 960623, 960639, 960763, 961407, 

961535, 961627, 961983, 962255, 962303, 962651, 963119, 963199, 963263, 963455, 963583, 964143, 964327, 964351, 964575, 964719, 964859, 
965055, 965287, 965479, 966175, 966351, 966747, 966907, 967551, 967751, 968239, 968399, 968423, 968795, 968815, 968831, 969151, 969343, 

969371, 969407, 969727, 969819, 970271, 970287, 970495, 970863, 971311, 971431, 972495, 972519, 972767, 973127, 973247, 974235, 974383, 

974655, 974875, 974975, 975007, 975295, 975743, 975871, 976155, 976615, 976639, 977307, 977575, 978171, 978203, 978463, 978663, 978971, 
979391, 979695, 980687, 981403, 981615, 981759, 982183, 982207, 982267, 982299, 982575, 983067, 983087, 983199, 983783, 983791, 984303, 

984807, 985083, 985151, 985415, 985499, 986303, 986395, 986607, 986623, 987163, 987303, 987583, 987887, 988327, 988443, 989039, 989179, 

989211, 989231, 989807, 989935, 990459, 990463, 990703, 990847, 991003, 991559, 991643, 991743, 993135, 993343, 993607, 993639, 993759, 
994031, 994047, 994331, 994495, 994559, 994623, 994799, 995099, 995355, 995631, 995823, 995951, 995995, 995999, 996071, 996519, 996583, 

997371, 997735, 997855, 997871, 998043, 998719, 999487, 999835, 999919, 1000091, 1000943, 1001327, 1001535, 1001831, 1001951, 1001967, 

1002223, 1002855, 1003295, 1003423, 1003935, 1003999, 1004187, 1004191, 1004223, 1004903, 1005215, 1005631, 1006063, 1006235, 1006247, 
1006619, 1006911, 1006951, 1007131, 1007135, 1007263, 1007519, 1007975, 1008095, 1008111, 1008283, 1008319, 1008999, 1009135, 1009255, 

1009903, 1010335, 1010367, 1011823, 1011951, 1012379, 1012959, 1013095, 1013279, 1013823, 1013871, 1014143, 1014427, 1014439, 1014463, 

1015143, 1015399, 1015711, 1016167, 1016287, 1016831, 1017215, 1017391, 1017947, 1017983, 1018523, 1018559, 1018983, 1019439, 1020015, 
1020063, 1020583, 1020607, 1020975, 1021151, 1021471, 1021487, 1021863, 1022055, 1022207, 1022399, 1022631, 1022751, 1023103, 1023519, 

1023807, 1024127, 1024447, 1024751, 1025023, 1025407, 1025627, 1025919, 1026207, 1026303, 1026495, 1026715, 1026727, 1026847, 1027323, 

1027631, 1028007, 1029087, 1029151, 1029211, 1029343, 1029403, 1029535, 1029663, 1030351, 1030399, 1030895, 1031231, 1031279, 1031451, 
1031551, 1031583, 1031871, 1031999, 1032063, 1032319, 1032359, 1032639, 1032943, 1033663, 1033855, 1034055, 1034151, 1034407, 1034919, 

1035039, 1035295, 1035515, 1035583, 1035679, 1035711, 1035967, 1036455, 1036495, 1036539, 1036543, 1037055, 1037595, 1037951, 1038191, 

1038587, 1038815, 1038847, 1039079, 1039103, 1039471, 1039663, 1039775, 1040079, 1040895, 1041127, 1041135, 1041255, 1041659, 1041727, 
1041823, 1042047, 1042247, 1043151, 1043199, 1043303, 1043615, 1044159, 1044223, 1044735, 1044959, 1044991, 1045023, 1045223, 1045615, 

1045663, 1045807, 1046143, 1046271, 1046383, 1047007, 1047279, 1047399, 1047423, 1047711, 1048859, 1049627, 1049919, 1050215, 1050239, 

1050439, 1051391, 1051419, 1051495, 1051675, 1051967, 1052327, 1052399, 1052527, 1052575, 1052991, 1053159, 1053215, 1053415, 1053543, 
1053855, 1054311, 1054367, 1055039, 1055199, 1055615, 1055771, 1056415, 1056703, 1057051, 1057087, 1057263, 1057407, 1057563, 1058111, 

1058407, 1058543, 1059055, 1059455, 1059579, 1060511, 1060767, 1060799, 1061103, 1061343, 1061503, 1062823, 1063195, 1063231, 1063551, 

1063675, 1063711, 1063963, 1064295, 1064551, 1064687, 1064895, 1064943, 1065199, 1066463, 1066911, 1067647, 1067771, 1068135, 1068159, 
1068527, 1068991, 1069659, 1069695, 1069855, 1070127, 1070207, 1071015, 1071039, 1071311, 1071431, 1071727, 1071867, 1072231, 1072255, 

1072295, 1072607, 1072743, 1073183, 1073199, 1073915, 1074559, 1074779, 1075407, 1075455, 1075527, 1075559, 1075803, 1076159, 1076379, 

1076391, 1076735, 1077159, 1077183, 1077295, 1077551, 1077871, 1078047, 1078363, 1078751, 1079067, 1079207, 1079327, 1079503, 1079623, 
1080059, 1080095, 1080383, 1080703, 1080767, 1081023, 1081391, 1081671, 1081947, 1082203, 1082459, 1082523, 1082607, 1082783, 1082879, 

1082971, 1083303, 1083391, 1084015, 1084575, 1084583, 1084655, 1084671, 1084831, 1084863, 1085647, 1085663, 1085691, 1085767, 1086107, 

1086111, 1086239, 1086927, 1087487, 1087535, 1087739, 1088447, 1088575, 1088623, 1088895, 1089179, 1089215, 1089231, 1090239, 1090631, 
1090799, 1090975, 1091495, 1091815, 1091835, 1092255, 1092287, 1092479, 1092863, 1093071, 1093327, 1093375, 1093743, 1093839, 1093951, 

1093959, 1094503, 1094527, 1094767, 1094887, 1095359, 1095423, 1095727, 1096551, 1096703, 1096863, 1096943, 1098399, 1098623, 1098751, 

1098823, 1099879, 1101479, 1101599, 1102239, 1102363, 1102695, 1102719, 1102959, 1103007, 1103079, 1103591, 1103975, 1105055, 1105435, 
1105767, 1106203, 1106239, 1106759, 1106815, 1106911, 1107015, 1108059, 1108071, 1108095, 1108127, 1108903, 1108975, 1109223, 1109551, 

1109671, 1109735, 1109743, 1109791, 1110431, 1111007, 1111323, 1112191, 1112347, 1112383, 1112687, 1113255, 1113279, 1113627, 1113839, 

1114095, 1114139, 1114143, 1114203, 1114215, 1114431, 1114559, 1115007, 1115103, 1115119, 1116031, 1116155, 1116487, 1116575, 1117339, 
1117375, 1117435, 1117679, 1117695, 1118239, 1118847, 1119399, 1119771, 1120127, 1120251, 1120283, 1120383, 1120539, 1120879, 1120975, 

1121247, 1121263, 1121435, 1121471, 1121775, 1121791, 1121839, 1122031, 1122075, 1122287, 1122335, 1122407, 1122631, 1123071, 1123359, 

1123579, 1123807, 1123839, 1123967, 1124223, 1124347, 1124679, 1124711, 1125071, 1125095, 1125407, 1125531, 1125567, 1126171, 1126235, 
1126703, 1126847, 1127003, 1127023, 1127071, 1127455, 1127591, 1127615, 1127887, 1127903, 1127935, 1128303, 1128443, 1128479, 1128807, 

1129071, 1129167, 1129439, 1129503, 1129639, 1129723, 1129775, 1130267, 1130367, 1130491, 1130663, 1131099, 1131263, 1131355, 1131455, 

1131675, 1131983, 1132031, 1132135, 1132379, 1132711, 1132871, 1132955, 1133167, 1133287, 1133503, 1133599, 1133759, 1133871, 1134079, 
1134363, 1134447, 1134759, 1135103, 1135259, 1135263, 1135311, 1135643, 1135647, 1135783, 1136079, 1136095, 1136635, 1136671, 1137151, 

1137599, 1137903, 1137967, 1138459, 1138523, 1138559, 1138799, 1139015, 1139099, 1139291, 1139355, 1139391, 1139547, 1139867, 1140591, 

1140847, 1140903, 1141359, 1141407, 1141439, 1142223, 1142687, 1142895, 1143295, 1143455, 1143503, 1143807, 1143835, 1144111, 1144135, 
1144479, 1145215, 1145535, 1145627, 1145791, 1146095, 1147375, 1147551, 1147675, 1147903, 1148391, 1148463, 1148575, 1148831, 1149019, 

1149055, 1149167, 1149723, 1150279, 1150415, 1150511, 1151463, 1151771, 1152231, 1152255, 1152303, 1152559, 1152671, 1153115, 1153127, 
1153183, 1153231, 1153263, 1153471, 1153519, 1154407, 1154719, 1154811, 1154879, 1154975, 1155163, 1155199, 1155231, 1155519, 1155743, 

1155867, 1156379, 1156423, 1156655, 1157279, 1157359, 1157567, 1157915, 1158055, 1158375, 1158395, 1158427, 1158703, 1158767, 1158815, 

1159259, 1159407, 1159583, 1159655, 1160159, 1160475, 1160551, 1160751, 1161663, 1162343, 1162779, 1163071, 1163335, 1163355, 1163391, 
1163487, 1163503, 1163711, 1164671, 1164703, 1164847, 1165159, 1165311, 1165403, 1165439, 1165727, 1165759, 1165799, 1166247, 1166319, 

1166463, 1166567, 1166587, 1166895, 1167003, 1167007, 1167583, 1168127, 1168511, 1168767, 1168923, 1169263, 1169855, 1170151, 1170175, 

1170415, 1170535, 1170559, 1170991, 1171071, 1171099, 1171135, 1171263, 1171583, 1171623, 1171679, 1171695, 1171903, 1172199, 1172731, 
1173119, 1173915, 1173919, 1174223, 1174271, 1174779, 1175195, 1175803, 1175999, 1176295, 1176423, 1176667, 1176703, 1176959, 1177115, 

1177215, 1177279, 1177455, 1177823, 1178011, 1178111, 1178367, 1178607, 1178735, 1178875, 1179071, 1179183, 1179899, 1180391, 1180699, 

1180763, 1181287, 1181339, 1182107, 1182463, 1182747, 1182831, 1182879, 1183167, 1183423, 1183439, 1183579, 1183599, 1183647, 1183911, 

1183995, 1184191, 1184487, 1184583, 1184799, 1185383, 1185535, 1185647, 1185759, 1186015, 1186043, 1186843, 1186975, 1187067, 1187675, 

1188251, 1188335, 1188679, 1188955, 1189531, 1189631, 1189743, 1190055, 1190139, 1190655, 1190939, 1191023, 1191071, 1191631, 1191839, 

1192103, 1192255, 1192431, 1192479, 1192679, 1192775, 1193119, 1193703, 1193727, 1194479, 1195035, 1195367, 1195867, 1195967, 1196063, 
1196315, 1196351, 1196443, 1197215, 1197799, 1197935, 1197983, 1198331, 1198575, 1198843, 1198919, 1199259, 1199463, 1200031, 1200411, 

1200447, 1201479, 1201511, 1201823, 1201895, 1202111, 1202383, 1202431, 1202495, 1202671, 1203227, 1203711, 1203871, 1204127, 1204251, 

1204719, 1204987, 1205407, 1205575, 1205607, 1205631, 1205759, 1205919, 1206479, 1206511, 1206591, 1207067, 1207111, 1207423, 1207919, 
1208039, 1208347, 1208511, 1208559, 1208603, 1208807, 1208959, 1209703, 1209759, 1209807, 1210607, 1211387, 1211455, 1211751, 1211775, 

1211807, 1212063, 1212095, 1212187, 1212319, 1212443, 1213767, 1213855, 1214463, 1214783, 1214951, 1215103, 1215343, 1215983, 1216111, 

1216231, 1216735, 1216751, 1217471, 1217775, 1218559, 1218587, 1219647, 1219695, 1219711, 1219823, 1219967, 1220031, 1220079, 1220251, 
1220287, 1221479, 1222015, 1222887, 1223015, 1223143, 1223527, 1225575, 1225663, 1225819, 1225839, 1225855, 1226431, 1226779, 1227111, 

1227367, 1227583, 1227647, 1227839, 1227903, 1227935, 1228031, 1228159, 1228271, 1228479, 1228847, 1229467, 1229503, 1229727, 1229927, 

1230079, 1230271, 1232319, 1232551, 1232575, 1233147, 1233435, 1233599, 1233791, 1234011, 1234031, 1234079, 1234175, 1234367, 1234991, 
1235035, 1235195, 1235303, 1235559, 1236079, 1236127, 1236511, 1236731, 1237083, 1237103, 1237243, 1237275, 1237311, 1237659, 1237695, 

1237831, 1238271, 1238575, 1239151, 1239743, 1240155, 1240319, 1240511, 1240743, 1240767, 1240815, 1241159, 1241199, 1241631, 1241647, 

1242111, 1242223, 1242335, 1242343, 1242655, 1242879, 1243387, 1243419, 1243455, 1243519, 1243583, 1243839, 1244319, 1244911, 1245215, 
1245255, 1245503, 1246207, 1246439, 1246975, 1247343, 1247391, 1248411, 1248463, 1248799, 1248935, 1249007, 1249055, 1249311, 1249351, 

1249439, 1249695, 1249823, 1249919, 1250463, 1251023, 1251175, 1251487, 1251611, 1251711, 1252031, 1252507, 1252543, 1252863, 1252891, 

1253103, 1253535, 1253659, 1253695, 1253791, 1254015, 1254631, 1254683, 1254879, 1254911, 1255151, 1255419, 1255495, 1255583, 1255835, 
1256063, 1256655, 1256731, 1256987, 1258075, 1258687, 1258779, 1258959, 1258975, 1259007, 1259291, 1259367, 1259803, 1259839, 1260159, 
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1260271, 1261295, 1261339, 1261563, 1261727, 1261983, 1262171, 1262527, 1263055, 1263071, 1263431, 1263687, 1264255, 1264495, 1264575, 
1264879, 1264923, 1264959, 1265135, 1265179, 1265435, 1266267, 1266303, 1267167, 1267327, 1268671, 1268975, 1269215, 1269375, 1269807, 

1269927, 1270363, 1271103, 1271679, 1272167, 1272411, 1272559, 1272687, 1272767, 1273327, 1273903, 1274023, 1274335, 1274351, 1274911, 

1275359, 1275519, 1276399, 1276415, 1276863, 1277247, 1277823, 1277999, 1278063, 1278119, 1278463, 1278555, 1278879, 1279463, 1279471, 
1279591, 1280103, 1280167, 1280359, 1281055, 1281279, 1281383, 1283071, 1283303, 1283327, 1283431, 1283687, 1284143, 1284159, 1284187, 

1284263, 1284607, 1285055, 1285423, 1285883, 1286079, 1286235, 1286503, 1286623, 1286847, 1287071, 1287135, 1287727, 1288895, 1288955, 

1289127, 1289447, 1289471, 1290175, 1290331, 1290351, 1290431, 1290655, 1290751, 1290943, 1291567, 1291823, 1291879, 1292335, 1292447, 
1292455, 1292735, 1293051, 1293087, 1293307, 1293311, 1293851, 1293855, 1293983, 1294271, 1294407, 1294491, 1295359, 1295643, 1296231, 

1296495, 1296799, 1296831, 1297051, 1297087, 1297147, 1297179, 1297319, 1297391, 1297407, 1297639, 1297951, 1298207, 1298543, 1298671, 

1298919, 1299231, 1299687, 1299995, 1300415, 1300687, 1300735, 1301199, 1301487, 1302375, 1302683, 1303015, 1303291, 1303295, 1303323, 
1303551, 1304735, 1304783, 1304987, 1304991, 1305039, 1305255, 1305319, 1305375, 1305407, 1305511, 1305583, 1305703, 1305727, 1305831, 

1306143, 1306271, 1306399, 1307039, 1307751, 1307931, 1308063, 1308187, 1308607, 1308927, 1309083, 1309439, 1309503, 1309679, 1309823, 

1310111, 1310235, 1310335, 1310879, 1310959, 1311207, 1311463, 1311483, 1311727, 1311847, 1312159, 1312191, 1312639, 1312975, 1313183, 
1313231, 1313599, 1313919, 1314075, 1314651, 1314983, 1315071, 1315567, 1315867, 1315871, 1315931, 1315943, 1315967, 1316123, 1316379, 

1316735, 1317615, 1317871, 1317991, 1318303, 1318335, 1318747, 1319471, 1319743, 1319783, 1319967, 1320007, 1320063, 1320831, 1321127, 

1321191, 1321711, 1321831, 1321855, 1322011, 1322015, 1322075, 1322303, 1322431, 1322843, 1323175, 1323503, 1323567, 1323879, 1323903, 
1325307, 1325551, 1325951, 1326111, 1326383, 1326399, 1326527, 1326799, 1326939, 1326975, 1327663, 1327935, 1327999, 1328219, 1328255, 

1328743, 1328847, 1328987, 1329383, 1329631, 1329647, 1329903, 1330023, 1330207, 1330479, 1330535, 1330943, 1331367, 1331679, 1331711, 

1331739, 1332095, 1332255, 1332551, 1332583, 1332895, 1332943, 1333807, 1334143, 1334575, 1334591, 1334943, 1335131, 1335167, 1335775, 
1335935, 1336647, 1336679, 1336935, 1336991, 1337039, 1337511, 1337583, 1337595, 1337983, 1338139, 1338991, 1339087, 1339583, 1339631, 

1339879, 1339903, 1339931, 1340719, 1340743, 1341087, 1341679, 1341999, 1342235, 1342459, 1342631, 1342655, 1342975, 1343079, 1343135, 

1343519, 1343711, 1343967, 1344283, 1344839, 1345183, 1345531, 1345775, 1346023, 1346715, 1346751, 1346887, 1347071, 1347183, 1347227, 
1347615, 1347823, 1348379, 1348775, 1348911, 1349023, 1349279, 1349351, 1349627, 1349839, 1349871, 1350431, 1350783, 1350811, 1350847, 

1351067, 1351167, 1351327, 1351727, 1352007, 1352475, 1353031, 1353215, 1353307, 1353723, 1353967, 1354215, 1354523, 1354527, 1354919, 

1355247, 1355375, 1355423, 1355495, 1355547, 1355807, 1356015, 1356263, 1356891, 1356927, 1356991, 1357263, 1357311, 1357595, 1358031, 
1358079, 1358655, 1358951, 1358975, 1359003, 1359259, 1359867, 1359899, 1360111, 1360743, 1360999, 1361311, 1361343, 1361359, 1361391, 

1361831, 1361983, 1362279, 1362407, 1362719, 1363183, 1363199, 1363391, 1363615, 1363739, 1364175, 1364219, 1364223, 1364295, 1364807, 

1365083, 1365183, 1365439, 1365503, 1366043, 1366079, 1366267, 1367143, 1367167, 1367279, 1367455, 1367535, 1368059, 1368303, 1368315, 
1368423, 1369503, 1369551, 1370175, 1371227, 1371583, 1372411, 1372415, 1372719, 1372827, 1373031, 1373275, 1373311, 1373951, 1374299, 

1374459, 1374567, 1374875, 1375231, 1376319, 1376367, 1376507, 1377371, 1377767, 1378047, 1378395, 1378407, 1378431, 1378971, 1379007, 

1379175, 1379775, 1380047, 1380079, 1380463, 1380603, 1381223, 1381375, 1381935, 1382095, 1382143, 1382367, 1382491, 1382651, 1383067, 
1383079, 1383295, 1384255, 1384295, 1384511, 1384539, 1384559, 1384575, 1385087, 1385115, 1385439, 1385471, 1385563, 1385959, 1386223, 

1386239, 1386599, 1386607, 1386747, 1386943, 1387135, 1387175, 1388239, 1388635, 1389567, 1390127, 1390311, 1390335, 1390703, 1390719, 

1390975, 1391231, 1391271, 1391295, 1392623, 1392671, 1392743, 1393631, 1393947, 1394143, 1394407, 1394559, 1394939, 1395135, 1395567, 
1395867, 1396207, 1396827, 1397339, 1397415, 1397503, 1397695, 1398043, 1398503, 1398555, 1398895, 1399503, 1399527, 1399551, 1399775, 

1399975, 1400287, 1400319, 1400859, 1400863, 1400879, 1400991, 1401575, 1401583, 1401599, 1401887, 1402139, 1402367, 1403239, 1403291, 

1403483, 1403623, 1403647, 1403759, 1403839, 1403935, 1404059, 1404071, 1404143, 1404187, 1404399, 1404415, 1404647, 1404955, 1404975, 
1405607, 1405671, 1406415, 1407007, 1407303, 1407387, 1407695, 1407743, 1408255, 1408283, 1408303, 1408639, 1409051, 1409351, 1409767, 

1409775, 1409791, 1409883, 1409951, 1410075, 1410203, 1410303, 1410543, 1410559, 1410687, 1411431, 1411583, 1411695, 1411815, 1411951, 

1412123, 1412263, 1412351, 1412591, 1412839, 1413447, 1413615, 1413631, 1413839, 1414171, 1414383, 1414607, 1415195, 1415231, 1415579, 
1415647, 1416219, 1416431, 1416475, 1416687, 1416831, 1417575, 1417711, 1417919, 1418143, 1418479, 1418855, 1419623, 1419967, 1420315, 

1420647, 1420751, 1421383, 1421423, 1421639, 1421807, 1422015, 1422363, 1422975, 1423007, 1423387, 1423719, 1423839, 1423855, 1424155, 

1424383, 1424623, 1424743, 1424879, 1424927, 1424999, 1426075, 1426079, 1426111, 1426203, 1426335, 1426431, 1427567, 1427695, 1427951, 
1428123, 1428159, 1428479, 1428839, 1429023, 1429351, 1429615, 1430207, 1430887, 1431143, 1431399, 1431643, 1431911, 1433119, 1433447, 

1433691, 1434267, 1434303, 1434623, 1434983, 1435007, 1435227, 1435739, 1435751, 1435775, 1435807, 1436143, 1436327, 1436351, 1436655, 

1437215, 1437807, 1438943, 1439003, 1439263, 1439655, 1439871, 1439951, 1440127, 1440447, 1440831, 1440871, 1441151, 1441727, 1441883, 
1441895, 1441951, 1442015, 1442783, 1442799, 1442815, 1443175, 1443711, 1443751, 1443951, 1443999, 1444603, 1445147, 1445407, 1445531, 

1445887, 1446047, 1446095, 1446639, 1446959, 1447195, 1447295, 1447327, 1447807, 1447847, 1447871, 1447935, 1448063, 1448191, 1448319, 

1448639, 1448687, 1448927, 1449071, 1449519, 1450087, 1450207, 1450747, 1451039, 1451423, 1452191, 1452239, 1452287, 1452443, 1452783, 
1453087, 1453375, 1453723, 1453915, 1453991, 1454331, 1454527, 1455151, 1455215, 1455387, 1455519, 1456351, 1456847, 1456879, 1457119, 

1457183, 1457403, 1457455, 1457471, 1457567, 1458335, 1458687, 1458943, 1459047, 1459815, 1459867, 1460039, 1460059, 1460479, 1460635, 

1460703, 1460967, 1460975, 1461359, 1461531, 1461551, 1461567, 1461663, 1461927, 1461967, 1462183, 1462751, 1462783, 1462991, 1463111, 
1463143, 1463455, 1463935, 1464063, 1465663, 1466651, 1466779, 1466847, 1467239, 1467711, 1468007, 1468271, 1468647, 1469167, 1469287, 

1469855, 1470191, 1470943, 1470959, 1471183, 1471303, 1471515, 1471815, 1472127, 1472159, 1472231, 1472795, 1472831, 1473007, 1473307, 
1473383, 1473407, 1473855, 1474151, 1474287, 1474543, 1475039, 1475055, 1475199, 1475355, 1475743, 1476199, 1476255, 1476847, 1477447, 

1477959, 1477991, 1478383, 1478939, 1479195, 1479295, 1479451, 1479551, 1480039, 1480295, 1480911, 1480943, 1481199, 1481503, 1481575, 

1482087, 1482655, 1482687, 1482779, 1482783, 1483231, 1483391, 1484255, 1484379, 1484527, 1485119, 1485439, 1485563, 1485599, 1485631, 
1485927, 1485979, 1486783, 1487451, 1487975, 1488231, 1488351, 1488487, 1488927, 1489103, 1489151, 1489519, 1489535, 1489659, 1489695, 

1490023, 1490879, 1491547, 1491803, 1491903, 1492123, 1492351, 1492383, 1492447, 1492479, 1492719, 1492903, 1493319, 1493615, 1493755, 

1493791, 1493951, 1495071, 1495247, 1495295, 1495643, 1495839, 1495999, 1496303, 1496447, 1496527, 1496859, 1497023, 1497295, 1497711, 
1497727, 1498047, 1498267, 1498303, 1498527, 1498591, 1498907, 1499183, 1499359, 1499695, 1499899, 1500575, 1501179, 1501391, 1501511, 

1501787, 1501983, 1502143, 1502447, 1502671, 1502875, 1503279, 1503483, 1503487, 1503535, 1503855, 1503903, 1504103, 1504191, 1504447, 

1504639, 1504767, 1505051, 1505215, 1505503, 1505535, 1505895, 1506415, 1506543, 1506559, 1506783, 1507023, 1507323, 1507579, 1507995, 

1507999, 1508031, 1508091, 1508607, 1508767, 1508815, 1509019, 1509071, 1509583, 1509979, 1510247, 1510511, 1510639, 1510655, 1511103, 

1511119, 1511167, 1511195, 1511471, 1511679, 1511727, 1512047, 1512095, 1512295, 1512679, 1513215, 1513439, 1513695, 1514367, 1514911, 

1516615, 1516799, 1517211, 1517311, 1517799, 1518239, 1518463, 1518503, 1518703, 1518751, 1518823, 1519687, 1520031, 1520159, 1520455, 
1520487, 1520511, 1520799, 1521383, 1523227, 1523559, 1523695, 1523743, 1523803, 1523995, 1524607, 1524895, 1524967, 1525223, 1525295, 

1525479, 1525607, 1525863, 1525919, 1525991, 1526175, 1526431, 1526599, 1526631, 1526767, 1526939, 1526991, 1527343, 1527655, 1527879, 

1527967, 1528091, 1528127, 1528347, 1528703, 1529371, 1529703, 1529959, 1530175, 1530303, 1530751, 1530863, 1531047, 1531391, 1531439, 
1531751, 1531931, 1531935, 1532319, 1532351, 1532543, 1532895, 1533087, 1533439, 1534023, 1534271, 1534591, 1534791, 1534959, 1535131, 

1535143, 1535227, 1535487, 1535515, 1535535, 1536027, 1536091, 1536283, 1536447, 1536539, 1536639, 1536991, 1537487, 1537583, 1537895, 

1538079, 1538151, 1538375, 1539239, 1539263, 1539323, 1539583, 1540127, 1540423, 1540543, 1540955, 1541103, 1541151, 1541275, 1541631, 
1542015, 1542139, 1542207, 1542463, 1542555, 1542591, 1542767, 1542783, 1543323, 1543335, 1543359, 1543419, 1543679, 1543807, 1544027, 

1544223, 1544519, 1545183, 1545247, 1545383, 1545455, 1545679, 1545855, 1546095, 1546111, 1546235, 1546959, 1547419, 1547455, 1547503, 

1547519, 1547775, 1548123, 1548335, 1548615, 1548699, 1549055, 1549295, 1549343, 1549551, 1549563, 1549823, 1550191, 1550331, 1550503, 
1551055, 1551079, 1551391, 1551527, 1551823, 1552155, 1552219, 1552415, 1552711, 1553051, 1553343, 1553599, 1553871, 1553919, 1554287, 

1554303, 1554843, 1555047, 1555099, 1555199, 1555487, 1555611, 1555695, 1555759, 1556475, 1556527, 1556991, 1557147, 1557151, 1557183, 

1557223, 1557755, 1557967, 1558363, 1559247, 1559807, 1559855, 1560347, 1560431, 1560479, 1560903, 1561087, 1561279, 1561627, 1561791, 
1561927, 1562111, 1562671, 1562715, 1562791, 1563119, 1563239, 1563303, 1563419, 1563679, 1563887, 1564191, 1564575, 1564607, 1564667, 

1564763, 1565951, 1566023, 1566159, 1566367, 1566555, 1566811, 1566823, 1566847, 1567483, 1567515, 1567771, 1567999, 1568047, 1568367, 

1568615, 1568623, 1568671, 1569255, 1570015, 1570023, 1570119, 1570151, 1570335, 1570907, 1570943, 1571055, 1571611, 1572955, 1572967, 
1573019, 1573659, 1573855, 1574119, 1574375, 1574559, 1574815, 1575003, 1575039, 1575071, 1575399, 1575407, 1576143, 1576263, 1576735, 
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1577031, 1577119, 1577375, 1577755, 1578543, 1579099, 1579135, 1579247, 1579999, 1580571, 1580591, 1580863, 1580903, 1581147, 1581159, 
1581183, 1581471, 1581543, 1581807, 1582311, 1582439, 1582567, 1583007, 1583175, 1583207, 1583515, 1583551, 1583567, 1583935, 1584231, 

1584335, 1584455, 1584667, 1585243, 1585599, 1585947, 1586279, 1586303, 1586735, 1587047, 1587327, 1587919, 1587951, 1588191, 1588327, 

1588475, 1588927, 1589351, 1589471, 1589663, 1590015, 1590239, 1590911, 1591111, 1591167, 1591367, 1591707, 1591743, 1592039, 1592127, 
1592639, 1592859, 1592987, 1593023, 1593435, 1593567, 1594063, 1594111, 1594471, 1594815, 1595007, 1595871, 1596135, 1596159, 1596383, 

1597083, 1597119, 1597691, 1597851, 1597951, 1597999, 1598183, 1598271, 1598495, 1598591, 1598783, 1599343, 1599359, 1599899, 1600255, 

1600383, 1600543, 1601759, 1602015, 1602031, 1602079, 1602255, 1602279, 1602431, 1602587, 1602591, 1603263, 1603995, 1604079, 1604303, 
1604351, 1604767, 1604911, 1605275, 1605327, 1605503, 1605799, 1605883, 1606127, 1606191, 1606375, 1606399, 1606683, 1607375, 1607423, 

1607847, 1608191, 1608423, 1608731, 1608735, 1609063, 1609423, 1609471, 1610223, 1610239, 1610447, 1610567, 1611111, 1611455, 1611743, 

1611943, 1612187, 1612271, 1612287, 1612335, 1612827, 1612959, 1613103, 1613159, 1613727, 1613759, 1614143, 1614319, 1614663, 1615567, 
1615615, 1616635, 1616923, 1617255, 1617855, 1618415, 1618431, 1618971, 1619247, 1619303, 1619687, 1619879, 1619935, 1620135, 1620463, 

1620731, 1620763, 1620767, 1621183, 1621351, 1621503, 1622171, 1622335, 1622811, 1622855, 1623423, 1623783, 1624059, 1624559, 1624703, 

1624859, 1624943, 1625191, 1625447, 1625839, 1626599, 1626911, 1627495, 1627519, 1629595, 1630235, 1630363, 1630431, 1630695, 1631003, 
1631591, 1631615, 1631975, 1631983, 1632027, 1632719, 1632751, 1633947, 1633951, 1634075, 1634331, 1635711, 1636575, 1636991, 1637439, 

1637479, 1637487, 1637759, 1638447, 1638639, 1638887, 1639327, 1639783, 1639903, 1640091, 1640511, 1640911, 1641279, 1641583, 1641599, 

1642175, 1642495, 1642523, 1643099, 1643455, 1643623, 1643647, 1643903, 1644543, 1644591, 1644767, 1645671, 1645679, 1645823, 1646047, 
1646287, 1646815, 1647423, 1647687, 1647743, 1648283, 1648703, 1649243, 1649535, 1649599, 1649775, 1649823, 1649919, 1650331, 1650431, 

1650735, 1651231, 1651355, 1651391, 1651527, 1651583, 1651823, 1651871, 1652827, 1652959, 1653403, 1654015, 1654207, 1654303, 1654847, 

1655067, 1655343, 1655451, 1655615, 1655679, 1655899, 1655935, 1655967, 1656063, 1656475, 1656943, 1657671, 1657855, 1657967, 1658399, 
1658535, 1658575, 1658655, 1659163, 1659199, 1659583, 1660063, 1660159, 1660463, 1661247, 1661487, 1661595, 1661607, 1662495, 1662715, 

1663259, 1663615, 1664159, 1664719, 1665275, 1665343, 1665471, 1665663, 1665863, 1666767, 1666799, 1667143, 1667231, 1667355, 1667711, 

1667911, 1668319, 1668351, 1668639, 1668839, 1669231, 1669403, 1669439, 1669679, 1669743, 1669799, 1670311, 1670335, 1670655, 1670895, 
1670907, 1671239, 1671327, 1671807, 1672351, 1673211, 1673535, 1673543, 1673855, 1674055, 1674431, 1674523, 1674751, 1674991, 1675423, 

1675547, 1675903, 1675943, 1676015, 1676031, 1676455, 1676511, 1676831, 1677031, 1677159, 1677307, 1678055, 1678063, 1678079, 1678747, 

1679131, 1679387, 1679407, 1679431, 1679687, 1679999, 1680103, 1680111, 1680863, 1681135, 1681279, 1681727, 1682047, 1682159, 1682415, 
1682751, 1683175, 1683227, 1684059, 1684127, 1684415, 1684959, 1686119, 1686143, 1686255, 1686811, 1686847, 1686939, 1687423, 1687579, 

1687599, 1688155, 1688303, 1688511, 1688559, 1688603, 1689055, 1689215, 1689327, 1689415, 1690079, 1690111, 1690559, 1690651, 1690655, 

1690879, 1690943, 1691815, 1692127, 1692143, 1692251, 1692315, 1693311, 1693567, 1693723, 1693743, 1694175, 1694311, 1694335, 1694655, 
1695023, 1695199, 1695215, 1695791, 1696223, 1696255, 1697023, 1697087, 1697607, 1697855, 1698395, 1698751, 1699071, 1699175, 1699675, 

1699887, 1700007, 1700319, 1700351, 1700799, 1701095, 1701167, 1701979, 1702247, 1702367, 1702503, 1702943, 1703391, 1703999, 1704447, 

1704603, 1705191, 1705279, 1705519, 1705819, 1706075, 1706111, 1706587, 1707215, 1707263, 1707311, 1707567, 1707807, 1708079, 1708103, 
1708447, 1709287, 1709615, 1709727, 1710527, 1710747, 1710879, 1711643, 1711775, 1711935, 1711975, 1712063, 1712191, 1712239, 1712255, 

1712543, 1712575, 1712795, 1712923, 1713383, 1713407, 1714247, 1714287, 1714415, 1714623, 1714939, 1714975, 1715111, 1715407, 1715431, 

1715451, 1715739, 1715871, 1716159, 1716415, 1716463, 1716639, 1717247, 1717575, 1718119, 1718183, 1718383, 1718527, 1718655, 1718951, 
1718975, 1719035, 1719071, 1719291, 1719835, 1719967, 1720167, 1720559, 1720735, 1721575, 1722015, 1722215, 1722239, 1722439, 1722783, 

1723375, 1723495, 1723599, 1723719, 1723931, 1724351, 1724415, 1724487, 1724575, 1724607, 1724655, 1724671, 1725095, 1725183, 1725211, 

1725215, 1725487, 1725979, 1726319, 1726375, 1726463, 1726575, 1726703, 1727207, 1727227, 1727231, 1727471, 1727483, 1727591, 1727615, 
1727903, 1728359, 1728671, 1728927, 1729255, 1729567, 1729819, 1730175, 1730431, 1730631, 1730815, 1731327, 1731391, 1731567, 1731615, 

1731687, 1731867, 1732123, 1732519, 1733287, 1733351, 1733407, 1733663, 1733723, 1733735, 1734503, 1735487, 1735807, 1735963, 1735983, 

1736575, 1736871, 1737455, 1737711, 1737755, 1737759, 1737819, 1737831, 1738623, 1738919, 1739263, 1739623, 1739647, 1739803, 1739807, 
1740191, 1740223, 1740415, 1740635, 1740703, 1741051, 1741295, 1741311, 1741855, 1741915, 1742463, 1742719, 1743015, 1743099, 1743359, 

1743679, 1743743, 1743899, 1744155, 1744175, 1744511, 1744591, 1744731, 1745391, 1745455, 1745903, 1745951, 1745991, 1746023, 1747111, 

1747195, 1747839, 1747999, 1748059, 1748327, 1748415, 1748687, 1748719, 1748735, 1748827, 1749503, 1749551, 1749887, 1750319, 1750655, 
1750783, 1750911, 1751207, 1751291, 1751519, 1751835, 1751911, 1752095, 1752367, 1752423, 1752783, 1753243, 1753339, 1753727, 1753883, 

1753983, 1754183, 1754831, 1754971, 1755931, 1756251, 1756463, 1756927, 1757671, 1757695, 1757743, 1758535, 1758823, 1758927, 1758951, 

1759199, 1759399, 1760027, 1760287, 1760423, 1761215, 1761435, 1761767, 1762075, 1762175, 1762631, 1762687, 1762783, 1762975, 1763071, 
1763163, 1763791, 1764091, 1764123, 1764519, 1764655, 1764863, 1764975, 1765023, 1765095, 1765863, 1765979, 1766727, 1767119, 1767663, 

1767751, 1768047, 1768219, 1768511, 1768551, 1768615, 1768639, 1768831, 1769151, 1769407, 1769499, 1769627, 1769711, 1769799, 1769959, 

1770267, 1770431, 1771167, 1771239, 1771515, 1771519, 1771847, 1771983, 1772007, 1772283, 1772351, 1772479, 1772671, 1772735, 1772871, 
1773039, 1773055, 1773567, 1773895, 1774363, 1774639, 1774695, 1774719, 1774759, 1775527, 1775551, 1775611, 1775615, 1775643, 1775855, 

1775871, 1776239, 1776743, 1776751, 1777135, 1777435, 1777991, 1778151, 1778427, 1778495, 1778815, 1778927, 1779919, 1779967, 1780039, 

1780071, 1780175, 1780927, 1781063, 1781231, 1781531, 1781671, 1781787, 1782063, 1782383, 1782431, 1782555, 1782831, 1782895, 1782911, 
1782951, 1783199, 1783803, 1784167, 1784935, 1784991, 1785247, 1785279, 1786415, 1786687, 1786971, 1787007, 1787375, 1787967, 1788159, 

1788263, 1788735, 1789343, 1789607, 1789647, 1789863, 1790619, 1790623, 1791079, 1791135, 1791423, 1792063, 1792559, 1794299, 1794331, 
1794367, 1794407, 1794715, 1794751, 1794879, 1794919, 1795199, 1795567, 1795791, 1796187, 1796199, 1796223, 1796327, 1796347, 1796767, 

1796799, 1796967, 1796991, 1797535, 1797839, 1797871, 1798255, 1798811, 1799039, 1799911, 1800255, 1800319, 1800475, 1800511, 1800575, 

1800751, 1800859, 1800895, 1801063, 1801087, 1801967, 1802087, 1802343, 1802491, 1802599, 1802799, 1802879, 1803231, 1803263, 1803823, 
1804031, 1804135, 1804379, 1804415, 1804955, 1804991, 1805295, 1805871, 1806031, 1806447, 1806875, 1806975, 1807039, 1807231, 1807919, 

1808103, 1808351, 1808487, 1808831, 1808943, 1809063, 1809255, 1809375, 1809819, 1809951, 1810239, 1810459, 1810559, 1810879, 1811455, 

1811935, 1812175, 1812223, 1812639, 1812927, 1813147, 1813159, 1813755, 1814063, 1814247, 1815131, 1815295, 1815519, 1815775, 1815835, 
1816031, 1816095, 1816295, 1816543, 1817295, 1817319, 1817791, 1818011, 1818395, 1818431, 1818651, 1818751, 1819071, 1819227, 1819391, 

1819583, 1819679, 1820391, 1820667, 1821351, 1821415, 1821551, 1821631, 1821947, 1822335, 1822555, 1822751, 1823439, 1823487, 1824027, 

1824623, 1824795, 1825391, 1825511, 1825535, 1825727, 1825947, 1825983, 1826203, 1826287, 1826843, 1827559, 1827567, 1827867, 1828091, 

1828479, 1828583, 1828635, 1828859, 1828927, 1829191, 1829583, 1829631, 1830683, 1830939, 1831215, 1831535, 1831655, 1831963, 1832127, 

1832447, 1832575, 1832731, 1832815, 1833319, 1833711, 1835003, 1835071, 1835503, 1835675, 1835935, 1836059, 1836495, 1836647, 1836671, 

1836871, 1837823, 1838107, 1838319, 1838399, 1838875, 1838959, 1839007, 1839131, 1839407, 1839727, 1839775, 1839847, 1840359, 1840455, 
1840743, 1841631, 1841819, 1841947, 1842203, 1842535, 1843263, 1843311, 1843695, 1843867, 1844543, 1844783, 1844839, 1844895, 1845311, 

1845359, 1845919, 1846183, 1846503, 1847199, 1847711, 1847775, 1847999, 1848319, 1849455, 1849583, 1849727, 1849791, 1850023, 1850047, 

1850395, 1850727, 1850907, 1850911, 1850983, 1851239, 1851327, 1851455, 1852059, 1852799, 1852903, 1853287, 1853343, 1853543, 1853551, 
1853855, 1854111, 1854203, 1854447, 1854463, 1855007, 1855647, 1856167, 1856191, 1856895, 1857051, 1857071, 1857471, 1857639, 1857647, 

1857743, 1858203, 1858543, 1859103, 1859175, 1859743, 1859807, 1860347, 1860575, 1860891, 1860991, 1861211, 1861839, 1862079, 1862939, 

1863215, 1863323, 1863615, 1863771, 1863839, 1864359, 1864671, 1864927, 1865247, 1865263, 1865639, 1865727, 1865831, 1865839, 1865935, 
1865951, 1866407, 1866491, 1866527, 1866815, 1866863, 1867035, 1867135, 1867455, 1867935, 1868223, 1868527, 1868831, 1869215, 1869403, 

1869467, 1869735, 1869823, 1870271, 1870959, 1871099, 1871131, 1871487, 1871707, 1872031, 1872039, 1872079, 1872095, 1872551, 1872623, 

1872639, 1872671, 1872863, 1872927, 1873119, 1873343, 1873439, 1873535, 1873919, 1874639, 1874663, 1874671, 1874687, 1875007, 1875055, 
1875227, 1875327, 1875583, 1875611, 1875647, 1875803, 1876219, 1876711, 1876735, 1877243, 1877407, 1877927, 1878183, 1878247, 1878735, 

1878759, 1878767, 1879199, 1879359, 1880271, 1880903, 1880935, 1881199, 1881247, 1881727, 1881791, 1881967, 1882523, 1882591, 1882863, 

1882879, 1883295, 1883419, 1883455, 1883903, 1884443, 1884903, 1884911, 1885211, 1885343, 1885435, 1885951, 1886023, 1886687, 1886927, 
1887047, 1887259, 1887551, 1887911, 1888111, 1888539, 1888575, 1888735, 1888795, 1889127, 1889151, 1889307, 1889391, 1889439, 1889607, 

1889895, 1889919, 1889951, 1890623, 1891099, 1891487, 1891999, 1892287, 1892635, 1892671, 1892831, 1893191, 1893447, 1893695, 1893703, 

1894047, 1894215, 1894639, 1894719, 1895163, 1895195, 1895451, 1896047, 1896103, 1896175, 1896303, 1896351, 1896687, 1896927, 1896935, 
1897087, 1898735, 1898779, 1898815, 1898975, 1900271, 1900479, 1900527, 1900575, 1900863, 1901439, 1901887, 1902495, 1903079, 1903087, 
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1903355, 1903771, 1904671, 1905279, 1905711, 1906599, 1906623, 1906943, 1906971, 1907487, 1907839, 1907867, 1907903, 1908223, 1908463, 
1908671, 1908719, 1908767, 1909499, 1909695, 1910119, 1910239, 1910271, 1910555, 1910687, 1910779, 1910783, 1910991, 1911039, 1911547, 

1911583, 1911963, 1912743, 1912767, 1913435, 1913791, 1913903, 1913947, 1913983, 1914047, 1914271, 1914319, 1914335, 1914367, 1914911, 

1915135, 1915495, 1915503, 1915643, 1915679, 1916071, 1916319, 1916699, 1916923, 1917151, 1917531, 1917787, 1917887, 1918107, 1918399, 
1918415, 1918463, 1919231, 1919303, 1919599, 1919935, 1920191, 1920415, 1920447, 1920511, 1920667, 1920795, 1920935, 1920959, 1921247, 

1921275, 1921279, 1921823, 1922095, 1922215, 1922495, 1922511, 1922527, 1922983, 1923067, 1923071, 1923103, 1923323, 1923835, 1924031, 

1924335, 1924511, 1924763, 1924799, 1924891, 1925371, 1925447, 1925723, 1925979, 1925991, 1926299, 1926399, 1927399, 1927423, 1927791, 
1928039, 1928063, 1928607, 1928655, 1929127, 1929439, 1929887, 1929919, 1930015, 1930111, 1930471, 1930943, 1931007, 1932135, 1932159, 

1932223, 1932527, 1932831, 1932955, 1933983, 1934567, 1934823, 1935103, 1936231, 1936255, 1936383, 1936591, 1936799, 1936847, 1937479, 

1937823, 1937947, 1938247, 1938303, 1938663, 1938687, 1939135, 1939547, 1940327, 1940351, 1940639, 1941019, 1941243, 1941595, 1941919, 
1942175, 1942343, 1942599, 1943087, 1943399, 1943623, 1944447, 1944487, 1944807, 1945115, 1945327, 1945691, 1945759, 1946015, 1946495, 

1947183, 1947495, 1948095, 1948519, 1948863, 1949211, 1949767, 1949787, 1950015, 1950535, 1950591, 1950791, 1951279, 1951591, 1951739, 

1951835, 1951871, 1952159, 1952191, 1952623, 1952679, 1952751, 1952999, 1953263, 1953327, 1953519, 1953823, 1954543, 1955355, 1956287, 
1956463, 1956591, 1956847, 1957019, 1957031, 1957055, 1957423, 1957695, 1958015, 1958335, 1958783, 1959391, 1959663, 1959707, 1959931, 

1960263, 1960295, 1960347, 1960351, 1961127, 1961211, 1961279, 1961471, 1961755, 1962287, 1962431, 1962587, 1962607, 1963039, 1963199, 

1963519, 1963547, 1963803, 1964359, 1964443, 1964671, 1964799, 1965039, 1965223, 1965247, 1965307, 1965615, 1966075, 1966247, 1966407, 
1966823, 1967007, 1967039, 1967567, 1967583, 1968123, 1968295, 1968539, 1968607, 1969087, 1969343, 1969391, 1969663, 1969947, 1970011, 

1970343, 1970479, 1970503, 1970623, 1970655, 1970779, 1970799, 1970847, 1971135, 1971231, 1971367, 1972079, 1972219, 1972391, 1972735, 

1972847, 1973499, 1973727, 1974107, 1974599, 1974683, 1974975, 1975535, 1976175, 1976487, 1976647, 1976923, 1976991, 1977023, 1977087, 
1977279, 1977371, 1977535, 1978139, 1978415, 1978479, 1978535, 1978671, 1978863, 1978991, 1979071, 1979111, 1979559, 1980411, 1980911, 

1981439, 1981695, 1981983, 1982299, 1982619, 1982875, 1983487, 1983743, 1983975, 1984367, 1984615, 1984623, 1985007, 1985183, 1985307, 

1985535, 1985895, 1986079, 1986463, 1987047, 1987231, 1987839, 1987911, 1987943, 1988143, 1988255, 1988711, 1989103, 1989407, 1989659, 
1990303, 1990395, 1990559, 1991143, 1991151, 1991647, 1992007, 1992039, 1992351, 1992795, 1992807, 1992831, 1992863, 1992943, 1993151, 

1993167, 1993375, 1993499, 1994287, 1994351, 1994823, 1994843, 1994911, 1994943, 1994991, 1995239, 1995743, 1996031, 1996059, 1996135, 

1996335, 1996903, 1996927, 1997039, 1997819, 1998183, 1998495, 1998587, 1998751, 1998919, 1998951, 1999007, 1999295, 1999839, 2000199, 
2000743, 2000987, 2001023, 2001343, 2001383, 2001727, 2001903, 2002047, 2002171, 2002203, 2002543, 2003183, 2003695, 2003711, 2003935, 

2004071, 2004095, 2004527, 2004839, 2005095, 2005711, 2005735, 2005743, 2005759, 2005983, 2006143, 2006847, 2007111, 2007167, 2007783, 

2007807, 2007871, 2008191, 2008315, 2008447, 2009535, 2009575, 2009807, 2009831, 2009839, 2010095, 2010431, 2010671, 2011903, 2012127, 
2012251, 2012287, 2012607, 2013039, 2013595, 2013903, 2013927, 2013951, 2014015, 2014271, 2014335, 2014527, 2014591, 2014655, 2014911, 

2015039, 2015359, 2015679, 2015791, 2015975, 2015999, 2016239, 2016283, 2016359, 2016507, 2016703, 2016871, 2017759, 2017999, 2018023, 

2018175, 2018331, 2018555, 2018751, 2019007, 2019163, 2019183, 2019579, 2019807, 2020047, 2020095, 2020379, 2020443, 2020799, 2021247, 
2021627, 2021935, 2022119, 2022143, 2022511, 2023675, 2023903, 2024167, 2024475, 2024699, 2025167, 2026191, 2026239, 2026523, 2026587, 

2026943, 2027199, 2027355, 2027375, 2027423, 2027687, 2028063, 2028079, 2028263, 2028571, 2028655, 2029215, 2029311, 2029423, 2029819, 

2030623, 2030751, 2032111, 2032127, 2032667, 2033407, 2033499, 2033567, 2033903, 2034159, 2034431, 2034715, 2034991, 2035367, 2035439, 
2035567, 2036255, 2036455, 2036895, 2037063, 2037455, 2037967, 2038559, 2038811, 2038951, 2039143, 2039195, 2040091, 2040127, 2040303, 

2040447, 2041191, 2041503, 2041583, 2041759, 2042495, 2042655, 2043391, 2043807, 2044095, 2045255, 2046191, 2046207, 2046235, 2046271, 

2046279, 2046591, 2046971, 2047003, 2047335, 2047647, 2047727, 2048223, 2048327, 2049407, 2049439, 2049503, 2049695, 2049951, 2050687, 
2050927, 2051399, 2051567, 2051739, 2052287, 2052319, 2052335, 2052351, 2052699, 2052735, 2052891, 2053503, 2054143, 2054383, 2055163, 

2055583, 2055647, 2055835, 2055871, 2056239, 2056415, 2057455, 2057599, 2057663, 2058303, 2058599, 2058843, 2059071, 2059119, 2059199, 

2059367, 2059759, 2059931, 2060335, 2060511, 2060539, 2061159, 2061415, 2061791, 2062015, 2062335, 2062559, 2063167, 2063423, 2063471, 
2063487, 2063743, 2064027, 2064431, 2064447, 2064987, 2065311, 2065511, 2065903, 2066075, 2066791, 2067303, 2067327, 2067567, 2067711, 

2068703, 2069319, 2069595, 2069951, 2070207, 2070271, 2070527, 2070575, 2070591, 2071195, 2071359, 2071423, 2071487, 2071615, 2071663, 

2071711, 2071935, 2072219, 2072255, 2072687, 2072827, 2072935, 2073135, 2073279, 2073415, 2073503, 2073703, 2074715, 2074735, 2074751, 
2075327, 2075647, 2075739, 2075807, 2075903, 2076095, 2076399, 2076783, 2077231, 2077375, 2077511, 2077695, 2077807, 2077855, 2078399, 

2078767, 2078831, 2078971, 2079399, 2079743, 2080287, 2080463, 2080511, 2080799, 2081019, 2081051, 2081087, 2081607, 2081791, 2081951, 

2082511, 2082559, 2082927, 2083483, 2083519, 2083655, 2083839, 2083931, 2083995, 2084383, 2084519, 2084591, 2084607, 2084639, 2084975, 
2085147, 2085183, 2085423, 2085543, 2085999, 2086047, 2086119, 2086607, 2086879, 2087231, 2088095, 2088103, 2088447, 2088807, 2089119, 

2089243, 2089799, 2089983, 2090267, 2090463, 2090495, 2090735, 2090751, 2091167, 2091327, 2091687, 2091943, 2092015, 2092199, 2092263, 

2092315, 2092543, 2092575, 2092711, 2092783, 2092831, 2093471, 2093659, 2093695, 2093807, 2093823, 2094363, 2094543, 2094799, 2095387, 
2095423, 2095431, 2095743, 2095847, 2096411, 2096667, 2096879 
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APPENDIX 3 
 

List of smallest N and altitude flight times.  

(by packs of 53) 

 

Smallest N TFA 

Even 

steps 

w 

Odd  

steps 

v 

Progression 

of even 

steps 

Progression 
of odd steps 

 Smallest N TFA 

Even 

steps 

w 

Odd  

steps 

v 

Progression 

of even 

steps 

Progression 
of odd steps 

2 1 1 0  
 

 111 259 138 85 53 2 1 

5 3 2 1 1 1  41 407 140 86 54 1 1 

3 6 4 2 2 1  62 079 143 88 55 2 1 

11 8 5 3 1 1  77 031 145 89 56 1 1 

7 11 7 4 2 1  94 959 148 91 57 2 1 

39 13 8 5 1 1  34 239 150 92 58 1 1 

287 16 10 6 2 1  138 751 153 94 59 2 1 

231 19 12 7 2 1  99 007 156 96 60 2 1 

191 21 13 8 1 1  106 239 158 97 61 1 1 

127 24 15 9 2 1  187 327 161 99 62 2 1 

359 26 16 10 1 1  69 375 163 100 63 1 1 

511 29 18 11 2 1  226 767 166 102 64 2 1 

239 32 20 12 2 1  104 303 169 104 65 2 1 

159 34 21 13 1 1  10 087 171 105 66 1 1 

639 37 23 14 2 1  256 511 174 107 67 2 1 

283 39 24 15 1 1  67 583 176 108 68 1 1 

991 42 26 16 2 1  90 111 179 110 69 2 1 

251 44 27 17 1 1  45 055 181 111 70 1 1 

167 47 29 18 2 1  126 575 184 113 71 2 1 

111 50 31 19 2 1  299 259 187 115 72 2 1 

1 695 52 32 20 1 1  96 383 189 116 73 1 1 

1 307 55 34 21 2 1  336 199 192 118 74 2 1 

871 57 35 22 1 1  64 255 194 119 75 1 1 

927 60 37 23 2 1  84 383 197 121 76 2 1 

671 63 39 24 2 1  57 115 200 123 77 2 1 

155 65 40 25 1 1  56 255 202 124 78 1 1 

103 68 42 26 2 1  37 503 205 126 79 2 1 

1 639 70 43 27 1 1  60 975 207 127 80 1 1 

91 73 45 28 2 1  45 127 210 129 81 2 1 

3 431 75 46 29 1 1  393 967 212 130 82 1 1 

3 399 78 48 30 2 1  423 679 215 132 83 2 1 

2 287 81 50 31 2 1  1 759 951 218 134 84 2 1 

71 83 51 32 1 1  35 655 220 135 85 1 1 

6 395 86 53 33 2 1  434 223 223 137 86 2 1 

47 88 54 34 1 1  495 687 225 138 87 1 1 

31 91 56 35 2 1  665 215 228 140 88 2 1 

2 047 94 58 36 2 1  1 643 759 231 142 89 2 1 

27 96 59 37 1 1  528 895 233 143 90 1 1 

1 819 99 61 38 2 1  730 559 236 145 91 2 1 

17 691 101 62 39 1 1  437 247 238 146 92 1 1 

6 887 104 64 40 2 1  2 162 111 241 148 93 2 1 

4 591 106 65 41 1 1  432 923 243 149 94 1 1 

13 439 109 67 42 2 1  565 247 246 151 95 2 1 

6 383 112 69 43 2 1  288 615 249 153 96 2 1 

4 255 114 70 44 1 1  376 831 251 154 97 1 1 

7 963 117 72 45 2 1  2 548 479 254 156 98 2 1 

7 527 119 73 46 1 1  611 455 256 157 99 1 1 

12 399 122 75 47 2 1  608 111 259 159 100 2 1 

7 279 125 77 48 2 1  1 585 403 262 161 101 2 1 

1 583 127 78 49 1 1  405 407 264 162 102 1 1 

1 055 130 80 50 2 1  270 271 267 164 103 2 1 

703 132 81 51 1 1  362 343 269 165 104 1 1 

15 039 135 83 52 2 1  401 151 272 167 105 2 1 
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Smallest N TFA 

Even 

steps 

w 

Odd  

steps 

v 

Progression 

of even 

steps 

Progression 
of odd steps 

 Smallest N TFA 

Even 

steps 

w 

Odd  

steps 

v 

Progression 

of even 

steps 

Progression 
of odd steps 

1 563 647 275 169 106 2 1  241 682 847 412 253 159 2 1 

1 042 431 277 170 107 1 1  40 814 363 414 254 160 1 1 

6 721 703 280 172 108 2 1  187 375 615 417 256 161 2 1 

381 727 282 173 109 1 1  131 801 135 419 257 162 1 1 

667 375 285 175 110 2 1  44 186 399 422 259 163 2 1 

626 331 287 176 111 1 1  29 457 599 424 260 164 1 1 

1 691 807 290 178 112 2 1  39 276 799 427 262 165 2 1 

1 564 063 293 180 113 2 1  19 638 399 430 264 166 2 1 

1 541 147 295 181 114 1 1  53 271 551 432 265 167 1 1 

1 027 431 298 183 115 2 1  71 028 735 435 267 168 2 1 

1 127 871 300 184 116 1 1  27 209 575 437 268 169 1 1 

1 991 615 303 186 117 2 1  35 514 367 440 270 170 2 1 

1 327 743 306 188 118 2 1  60 112 511 443 272 171 2 1 

7 303 711 308 189 119 1 1  40 075 007 445 273 172 1 1 

6 255 855 311 191 120 2 1  53 433 343 448 275 173 2 1 

6 492 187 313 192 121 1 1  143 061 311 450 276 174 1 1 

7 849 755 316 194 122 2 1  500 752 231 453 278 175 2 1 

3 137 471 318 195 123 1 1  162 612 223 455 279 176 1 1 

9 294 427 321 197 124 2 1  107 295 983 458 281 177 2 1 

8 484 287 324 199 125 2 1  22 649 071 461 283 178 2 1 

2 788 863 326 200 126 1 1  71 530 655 463 284 179 1 1 

7 499 935 329 202 127 2 1  20 132 507 466 286 180 2 1 

6 079 559 331 203 128 1 1  13 421 671 468 287 181 1 1 

6 204 543 334 205 129 2 1  401 306 907 471 289 182 2 1 

20 808 639 337 207 130 2 1  279 200 511 474 291 183 2 1 

9 941 863 339 208 131 1 1  20 638 335 476 292 184 1 1 

29 256 191 342 210 132 2 1  272 473 947 479 294 185 2 1 

8 837 211 344 211 133 1 1  757 916 519 481 295 186 1 1 

2 091 647 347 213 134 2 1  836 710 559 484 297 187 2 1 

1 394 431 349 214 135 1 1  26 716 671 486 298 188 1 1 

17 392 879 352 216 136 2 1  144 091 295 489 300 189 2 1 

13 002 751 355 218 137 2 1  192 121 727 492 302 190 2 1 

7 460 635 357 219 138 1 1  96 060 863 494 303 191 1 1 

2 533 535 360 221 139 2 1  64 040 575 497 305 192 2 1 

1 689 023 362 222 140 1 1  340 208 287 499 306 193 1 1 

1 126 015 365 224 141 2 1  56 924 955 502 308 194 2 1 

64 993 051 368 226 142 2 1  525 068 415 505 310 195 2 1 

19 925 503 370 227 143 1 1  431 557 735 507 311 196 1 1 

13 774 695 373 229 144 2 1        

9 280 639 375 230 145 1 1        

46 043 247 378 232 146 2 1        

28 290 175 380 233 147 1 1        

57 330 463 383 235 148 2 1        

54 870 655 386 237 149 2 1        

46 355 695 388 238 150 1 1        

48 773 915 391 240 151 2 1        

32 515 943 393 241 152 1 1        

41 946 879 396 243 153 2 1        

12 132 095 399 245 154 2 1        

8 088 063 401 246 155 1 1        

21 677 295 404 248 156 2 1        

14 378 779 406 249 157 1 1        

41 942 559 409 251 158 2 1        
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APPENDIX 4 
 

Allowed and forbidden even steps of the altitude flight time. 

 

 
Allowed values  

WA 
WA mod 3 WA mod 2  

Forbidden values  

WF 
WF mod 3 WF mod 2 

1 1 1  0 0 0 

2 2 0  3 0 1 

4 1 0  6 0 0 

5 2 1  9 0 1 

7 1 1  11 2 1 

8 2 0  14 2 0 

10 1 0  17 2 1 

12 0 0  19 1 1 

13 1 1  22 1 0 

15 0 1  25 1 1 

16 1 0  28 1 0 

18 0 0  30 0 0 

20 2 0  33 0 1 

21 0 1  36 0 0 

23 2 1  38 2 0 

24 0 0  41 2 1 

26 2 0  44 2 0 

27 0 1  47 2 1 

29 2 1  49 1 1 

31 1 1  52 1 0 

32 2 0  55 1 1 

34 1 0  57 0 1 

35 2 1  60 0 0 

37 1 1  63 0 1 

39 0 1  66 0 0 

40 1 0  68 2 0 

42 0 0  71 2 1 

43 1 1  74 2 0 

45 0 1  76 1 0 

46 1 0  79 1 1 

48 0 0  82 1 0 

50 2 0  
   

51 0 1  
   

53 2 1  
   

54 0 0  
   

56 2 0  
   

58 1 0  
   

59 2 1  
   

61 1 1  
   

62 2 0  
   

64 1 0  
   

65 2 1  
   

67 1 1  
   

69 0 1  
   

70 1 0  
   

72 0 0  
   

73 1 1  
   

75 0 1  
   

77 2 1  
   

78 0 0  
   

80 2 0  
   

81 0 1  
   

83 2 1  
   

 

Statistics relative to the table of allowed and forbidden step of TFA. 

 
#(WA = 0 mod 3) 17 #(WF = 0 mod 3) 11 #(0 mod 3) 28 

#(WA = 1 mod 3) 18 #(WF = 1 mod 3) 10 #(1 mod 3) 28 

#(WA = 2 mod 3) 18 #(WF = 2 mod 3) 10 #(2 mod 3) 28 

     
84 

      
#(WA = 0 mod 2) 26 #(WF = 0 mod 2) 16 #(0 mod 2) 42 

#(WA = 1 mod 2) 27 #(WF = 1 mod 2) 15 #(1 mod 2) 42 

     
84 
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APPENDIX 5 
 

Ratio 2
w
/3

v
 as a function of conditions on ∆wpr i 

 

Basic features 

 

∆w = 1  

 
3/2

2
 < 3

v
/2

w
 < 1 

 

 

∆w = 2 

 
1/2 < 3

v
/2

w
 < 3/2

2
 

 

∆wpr1 = 1 

3
2
/2

4
 < 3

v
/2

w
 < 3/2

2
 

 

 

∆wpr1 = 2 

1/2 < 3
v
/2

w
 < 3

2
/2

4 

or
 

3/2
2
 < 3

v
/2

w
 < 1 

 

∆wpr2 = 1 

 
1/2 < 3

v
/2

w
 < 3

2
/2

4 

or 

3
3
/2

5
 < 3

v
/2

w
 < 1 

 

 

∆wpr2 = 2 

 
3

2
/2

4
 < 3

v
/2

w
 < 3

3
/2

5
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∆wpr3 = 1 

 
3

4
/2

7
 < 3

v
/2

w
 < 3

3
/2

5
 

 

 

∆wpr3 = 2 
 

1/2 < 3
v
/2

w
 < 3

4
/2

7 

or
 

3
3
/2

5
 < 3

v
/2

w
 < 1 

 

∆wpr4 = 1 

 
1/2 < 3

v
/2

w
 < 3

4
/2

7 

or 

3
6
/2

8
 < 3

v
/2

w
 < 1 

 

 

∆wpr4 = 2 

 
3

4
/2

7
 < 3

v
/2

w
 < 3

6
/2

8
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Composition of multiple conditions 
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APPENDIX 6 
 

Digital program to determine #Ci(v) population. 

 

Sub DownsizingDirectCal_Ci() 

v = 24 ‘Choice to do 

 

'Initialisation 

rln = Log(3) / Log(2): w = Int(rln * v) + 1: d = w - v 

 

ReDim dd(w - 1) 

For i = 1 To w - 1 

dd(i) = Int(rln * i) + 1 - i 

Next i 

 

ReDim Tabl(w - 1) ‘Binary table: IP = 1, P = 0 

For i = 0 To v - 2 

Tabl(i) = 1 

Next i 

Tabl(v - 1) = 0: Tabl(v) = 1 

For i = v + 1 To w - 1 

Tabl(i) = 0 

Next i 

 

ReDim nbb(w - 1) 

nbb(v) = 1: vi = v - 1 'vi pointer counting #Ci(v) 

 

'p = pointer, pp = temporary pointer, vp, dp odd and even 

steps before pointer 

'vq, dq odd and even steps ahead of file 

pp = v: vp = v - 1: vq = v - 1: dq = 1: dp = 1 

GoTo Suit07 

 

'Test for premature sequence elimination 

Suit03: 

vq = 2: dq = 0 

For i = 2 To w - 1 

If Tabl(i) = 1 Then vq = vq + 1 Else dq = dq + 1 

If dq = dd(vq) Then conf = conf + 1:  

Range("C1").Offset (conf, v - vi) = nbconf: nbconf = 0: 

GoTo Suit02 

If i > pp - 1 Then GoTo Suit07 

Next i 

 

'To confirme pointer one increment advance  

Suit07: 

p = pp 

nbb(vi) = nbb(vi) + 1 

nbconf = nbconf + 1 

 

'Temporary pointer one increment advance 

Suit01: 

pp = pp + 1: If pp > w - 1 Then GoTo Suit04  'Advance 

pointer impossible 

If Tabl(pp) = 1 Then GoTo Suit01 

Tabl(pp) = 1: Tabl(p) = 0: dp = dp + 1: vp = vp + pp - p - 1:  

GoTo Suit03 

'Backspace initialization of pointer and adjustment of the 

elements after the pointer 

Suit02: 

 

'Re-initialization when pointers come across 

If p <> pp Then GoTo Suit09 

ddq = dq 

For i = vq + ddq - 1 To 0 Step -1 

If Tabl(i) = 0 Then dq = dq - 1 Else Tabl(i) = 0: dq = dq + 1: 

Tabl(i + 1) = 1: p = i + 1: GoTo Suit08 

Next i 

Suit08: 

If p = vi Then vi = vi - 1: conf = 0: If vi <= 1 Then GoTo 

Fin 

For i = 1 To v - vq 

Tabl(p + i) = 1 

Next i 

p = p + v - vq 

For i = 1 To d - dq 

Tabl(p + i) = 0 

Next i 

dp = dq: vp = v - 1: pp = p 

GoTo Suit03 

 

'Temporary pointer not confirmed (back to initial position) 

Suit09: 

Tabl(p) = 1: Tabl(pp) = 0: dp = dp - 1: vp = vp - pp + p + 1 

Suit04: 

p = p - 1 

If p = vi - 1 Then vi = vi – 1: conf = 0 

If Tabl(p) = 0 Then dp = dp - 1: GoTo Suit04 

Tabl(p) = 0: vp = vp - 1: p = p + 1: Tabl(p) = 1: dp = dp + 1 

For i = 0 To v - vp - 2 

Tabl(p + 1 + i) = 1 

Next i 

If v - vp - 1 > w - p - 2 Then GoTo Suit06 

For i = v - vp - 1 To w - p - 2 

Tabl(p + 1 + i) = 0 

Next i 

Suit06: 

p = p + v - vp - 1: vp = v – 1: pp = p 

GoTo Suit03 

 

'Printing of results 

Fin: 

Range("A1") = v: Range("A2") = w 

nb = 1 

For i = 0 To v - 1 

Range("A4").Offset(v - i) = nbb(i): nb = nb + nbb(i) 

Next i 

Range("A3") = nb: Range("A4") = 1 

End Sub 
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APPENDIX 7a 
 

Configuration of #Ci(v) populations. 

 

v = 4, #(v) = 3 = 1+∑i≥2#Ci. 

 
 #C2 #C3 

A0 1 1 

total 1 1 

 

v = 5, #(v) = 7 = 1+∑i≥2#Ci. 

 
 #C2 #C3 #C4 

A0 2 2 2 

total 2 2 2 

 

v = 6, #(v) = 12 = 1+∑i≥2#Ci. 

 
 #C2 #C3 #C4 #C5 

A0 2 2 2 2 

A1  
1 1 1 

total 2 3 3 3 

 

v = 7, #(v) = 30 = 1+∑i≥2#Ci. 

 
 #C2 #C3 #C4 #C5 #C6 

A0 3 3 3 3 3 

A1  
2 2 2 2 

A2   
2 2 2 

total 4 10 19 28 37 

 

v = 8, #(v) = 85 = 1+∑i≥2#Ci. 

 
 #C2 #C3 #C4 #C5 #C6 #C7 

A0 4 4 4 4 4 4 

A1  3 3 3 3 3 

  2 2 2 2 2 

A2   3 3 3 3 

   2 2 2 2 

A3    3 3 3 

    2 2 2 

total 4 9 14 19 19 19 

 

v = 9, #(v) = 173 = 1+∑i≥2#Ci. 

 
 #C2 #C3 #C4 #C5 #C6 #C7 #C8 

A0 4 4 4 4 4 4 4 

A1  
3 3 3 3 3 3 

 
 

2 2 2 2 2 2 

 
 

1 1 1 1 1 1 

A2 
  

3 3 3 3 3 

 
  

2 2 2 2 2 

 
  

1 1 1 1 1 

A3   
2 2 2 2 2 

 
  

1 1 1 1 1 

A4 
   

3 3 3 3 

 
   

2 2 2 2 

 
   

1 1 1 1 

A5    
2 2 2 2 

 
   

1 1 1 1 

A6     
3 3 3 

 
    

2 2 2 

 
    

1 1 1 

A7     
2 2 2 

 
    

1 1 1 

total 4 10 19 28 37 37 37 
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APPENDIX 7b 
 

Triangularization of the #Ci(v). 

 
v = 6    v = 7    v = 8     v = 9     

 
   

 
   

 
    

 
    

#C2 2 
  

#C2 3 
  

#C2 4 
   

#C2 4 
   

 
   

 
   

 
    

 
    

#C3 2 1 
 

#C3 3 2 
 

#C3 4 3 2 
 

#C3 4 3 2 1 

 
   

 
   

 
    

 
    

#C4 2 1 
 

#C4 3 2 
 

#C4 4 3 2 
 

#C4 4 3 2 1 

 
   

 2 
  

 3 2 
  

 3 2 1 
 

#C5 2 1 
 

 
   

 
    

 2 1 
  

 
   

#C5 3 2 
 

#C5 4 3 2 
 

 
    

 
   

 2 
  

 3 2 
  

#C5 4 3 2 1 

 
   

 
   

 3 2 
  

 3 2 1 
 

 
   

#C6 3 2 
 

 
    

 2 1 
  

 
   

 2 
  

#C6 4 3 2 
 

 3 2 1 
 

 
   

 
   

 3 2 
  

 2 1 
  

 
   

 
   

 3 2 
  

 
    

 
   

 
   

 
    

#C6 4 3 2 1 

 
   

 
   

#C7 4 3 2 
 

 3 2 1 
 

 
   

 
   

 3 2 
  

 2 1 
  

 
   

 
   

 3 2 
  

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 
    

 
   

 
   

 
    

#C7 4 3 2 1 

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 
    

 
   

 
   

 
    

#C8 4 3 2 1 

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
  

 
   

 
   

 
    

 3 2 1 
 

 
   

 
   

 
    

 2 1 
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ANNEXE 8 
 

Components #Ci(v,j) and Σ#Ci(v,j) of #(v) et  

 

 

In these tables, i is column index and j is line index. 

 

v = 4, Δwprec1 = 1, #(v)=3 

 
1 1 1 

1 1 1 

 

v = 5, Δwprec1 = 2, #(v)=7 

 
1 1 1 1 

0 1 1 1 

1 2 2 2 

 

v = 6, Δwprec1 = 1, #(v)=12 

 
1 1 1 1 1 

0 1 2 2 2 

1 2 3 3 3 

 

v = 7, Δwprec1 = 2, #(v)=30 

 
1 1 1 1 1 1 

0 1 2 3 3 3 

0 1 2 3 3 3 

1 3 5 7 7 7 

 

v = 8, Δwprec1 = 2, #(v)=85 

 
1 1 1 1 1 1 1 

0 1 2 3 4 4 4 

0 1 3 5 7 7 7 

0 1 3 5 7 7 7 

1 4 9 14 19 19 19 

 

v = 9, Δwprec1 = 1, #(v)=173 

 
1 1 1 1 1 1 1 1 

0 1 2 3 4 5 5 5 

0 1 3 6 9 12 12 12 

0 1 4 9 14 19 19 19 

1 4 10 19 28 37 37 37 

 

v = 10, Δwprec1 = 2, #(v)=476 

 
1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 6 6 

0 1 3 6 10 14 18 18 18 

0 1 4 10 19 28 37 37 37 

0 1 4 10 19 28 37 37 37 

1 5 14 30 53 76 99 99 99 
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v = 11, Δwprec1 = 1, #(v)=961 

 
1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 7 7 

0 1 3 6 10 15 20 25 25 25 

0 1 4 10 20 34 48 62 62 62 

0 1 5 14 30 53 76 99 99 99 

1 5 15 34 65 108 151 194 194 194 

 

v = 12, Δwprec1 = 2, #(v)=2652 

 
1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 8 8 

0 1 3 6 10 15 21 27 33 33 33 

0 1 4 10 20 35 55 75 95 95 95 

0 1 5 15 34 65 108 151 194 194 194 

0 1 5 15 34 65 108 151 194 194 194 

1 6 20 50 103 186 299 412 525 525 525 

 

v = 13, Δwprec1 = 2, #(v)=8045 

 
1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 9 9 

0 1 3 6 10 15 21 28 35 42 42 42 

0 1 4 10 20 35 56 83 110 137 137 137 

0 1 5 15 35 69 121 191 261 331 331 331 

0 1 6 20 50 103 186 299 412 525 525 525 

0 1 6 20 50 103 186 299 412 525 525 525 

1 7 27 75 170 331 577 908 1239 1570 1570 1570 

 

v = 14, Δwprec1 = 1, #(v)=17637 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 10 10 

0 1 3 6 10 15 21 28 36 44 52 52 52 

0 1 4 10 20 35 56 84 119 154 189 189 189 

0 1 5 15 35 70 125 205 310 415 520 520 520 

0 1 6 21 55 120 228 391 609 827 1045 1045 1045 

0 1 7 27 75 170 331 577 908 1239 1570 1570 1570 

1 7 28 83 200 416 768 1293 1991 2689 3387 3387 3387 

 

v = 15, Δwprec1 = 2, #(v)=51033 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 11 11 

0 1 3 6 10 15 21 28 36 45 54 63 63 63 

0 1 4 10 20 35 56 84 120 164 208 252 252 252 

0 1 5 15 35 70 126 209 325 474 623 772 772 772 

0 1 6 21 56 125 246 437 716 1083 1450 1817 1817 1817 

0 1 7 28 83 200 416 768 1293 1991 2689 3387 3387 3387 

0 1 7 28 83 200 416 768 1293 1991 2689 3387 3387 3387 

1 8 35 112 292 651 1288 2302 3792 5758 7724 9690 9690 9690 

 

v = 16, Δwprec1 = 1, #(v)=108950 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 12 12 

0 1 3 6 10 15 21 28 36 45 55 65 75 75 75 

0 1 4 10 20 35 56 84 120 165 219 273 327 327 327 

0 1 5 15 35 70 126 210 329 490 693 896 1099 1099 1099 

0 1 6 21 56 126 251 456 766 1206 1776 2346 2916 2916 2916 

0 1 7 28 84 209 451 872 1534 2499 3767 5035 6303 6303 6303 

0 1 8 35 112 292 651 1288 2302 3792 5758 7724 9690 9690 9690 

1 8 36 119 322 753 1563 2946 5096 8207 12279 16351 20423 20423 20423 
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v = 17, Δwprec1 = 2, #(v)=312455 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 13 13 

0 1 3 6 10 15 21 28 36 45 55 66 77 88 88 88 

0 1 4 10 20 35 56 84 120 165 220 285 350 415 415 415 

0 1 5 15 35 70 126 210 330 494 710 978 1246 1514 1514 1514 

0 1 6 21 56 126 252 461 786 1260 1916 2754 3592 4430 4430 4430 

0 1 7 28 84 210 461 912 1658 2794 4415 6521 8627 10733 10733 10733 

0 1 8 36 119 322 753 1563 2946 5096 8207 12279 16351 20423 20423 20423 

0 1 8 36 119 322 753 1563 2946 5096 8207 12279 16351 20423 20423 20423 

1 9 44 156 448 1106 2429 4829 8831 14960 23741 35174 46607 58040 58040 58040 

 

v = 18, Δwprec1 = 1, #(v)=663535 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 14 14 

0 1 3 6 10 15 21 28 36 45 55 66 78 90 102 102 102 

0 1 4 10 20 35 56 84 120 165 220 286 363 440 517 517 517 

0 1 5 15 35 70 126 210 330 495 714 996 1341 1686 2031 2031 2031 

0 1 6 21 56 126 252 462 791 1281 1974 2912 4095 5278 6461 6461 6461 

0 1 7 28 84 210 462 923 1703 2939 4768 7327 10616 13905 17194 17194 17194 

0 1 8 36 120 329 784 1676 3266 5885 9864 15534 22895 30256 37617 37617 37617 

0 1 9 44 156 448 1106 2429 4829 8831 14960 23741 35174 46607 58040 58040 58040 

1 9 45 164 486 1239 2814 5820 11084 19651 32566 50874 74575 98276 121977 121977 121977 

 

v = 19, Δwprec1 = 2, #(v)=1900470 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 15 15 

0 1 3 6 10 15 21 28 36 45 55 66 78 91 104 117 117 117 

0 1 4 10 20 35 56 84 120 165 220 286 364 454 544 634 634 634 

0 1 5 15 35 70 126 210 330 495 715 1000 1360 1795 2230 2665 2665 2665 

0 1 6 21 56 126 252 462 792 1286 1996 2974 4272 5890 7508 9126 9126 9126 

0 1 7 28 84 210 462 924 1715 2989 4935 7742 11599 16506 21413 26320 26320 26320 

0 1 8 36 120 330 791 1708 3391 6255 10820 17606 27133 39401 51669 63937 63937 63937 

0 1 9 45 164 486 1239 2814 5820 11084 19651 32566 50874 74575 98276 121977 121977 121977 

0 1 9 45 164 486 1239 2814 5820 11084 19651 32566 50874 74575 98276 121977 121977 121977 

1 10 54 210 658 1764 4193 9052 18033 33413 58054 94818 146567 213301 280035 346769 346769 346769 

 

v = 20, Δwprec1 = 2, #(v)=5936673 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 16 16 

0 1 3 6 10 15 21 28 36 45 55 66 78 91 105 119 133 133 133 

0 1 4 10 20 35 56 84 120 165 220 286 364 455 559 663 767 767 767 

0 1 5 15 35 70 126 210 330 495 715 1001 1364 1815 2354 2893 3432 3432 3432 

0 1 6 21 56 126 252 462 792 1287 2001 2997 4338 6087 8244 10401 12558 12558 12558 

0 1 7 28 84 210 462 924 1716 3002 4990 7932 12080 17686 24750 31814 38878 38878 38878 

0 1 8 36 120 330 792 1715 3424 6393 11245 18752 29686 44819 64151 83483 102815 102815 102815 

0 1 9 45 165 494 1278 2954 6238 12213 22329 38403 62252 95693 138726 181759 224792 224792 224792 

0 1 10 54 210 658 1764 4193 9052 18033 33413 58054 94818 146567 213301 280035 346769 346769 346769 

0 1 10 54 210 658 1764 4193 9052 18033 33413 58054 94818 146567 213301 280035 346769 346769 346769 

1 11 65 273 915 2602 6522 14771 30769 59676 108392 185557 299811 459794 665506 871218 1076930 1076930 1076930 
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v = 21, Δwprec1 = 1, #(v)=13472296 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 17 17 

0 1 3 6 10 15 21 28 36 45 55 66 78 91 105 120 135 150 150 150 

0 1 4 10 20 35 56 84 120 165 220 286 364 455 560 679 798 917 917 917 

0 1 5 15 35 70 126 210 330 495 715 1001 1365 1819 2375 3033 3691 4349 4349 4349 

0 1 6 21 56 126 252 462 792 1287 2002 3002 4362 6157 8462 11277 14092 16907 16907 16907 

0 1 7 28 84 210 462 924 1716 3003 5004 7992 12294 18237 26148 36027 45906 55785 55785 55785 

0 1 8 36 120 330 792 1716 3431 6427 11397 19237 31046 47923 70967 100178 129389 158600 158600 158600 

0 1 9 45 165 495 1286 2994 6385 12665 23610 41566 69449 110175 166660 238904 311148 383392 383392 383392 

0 1 10 55 219 705 1944 4758 10578 21717 41643 74979 127503 204993 313227 452205 591183 730161 730161 730161 

0 1 11 65 273 915 2602 6522 14771 30769 59676 108392 185557 299811 459794 665506 871218 1076930 1076930 1076930 

1 11 66 285 987 2907 7548 17706 38168 76583 144333 256533 432031 689675 1048313 1507945 1967577 2427209 2427209 2427209 

 

v = 22, Δwprec1 = 2, #(v)=39993895 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 18 18 

0 1 3 6 10 15 21 28 36 45 55 66 78 91 105 120 136 152 168 168 168 

0 1 4 10 20 35 56 84 120 165 220 286 364 455 560 680 815 950 1085 1085 1085 

0 1 5 15 35 70 126 210 330 495 715 1001 1365 1820 2379 3055 3848 4641 5434 5434 5434 

0 1 6 21 56 126 252 462 792 1287 2002 3003 4367 6182 8536 11517 15125 18733 22341 22341 22341 

0 1 7 28 84 210 462 924 1716 3003 5005 8007 12359 18476 26773 37665 51152 64639 78126 78126 78126 

0 1 8 36 120 330 792 1716 3432 6434 11432 19404 31596 49522 74696 108632 151330 194028 236726 236726 236726 

0 1 9 45 165 495 1287 3002 6426 12819 24097 43014 73162 118971 184871 275292 390234 505176 620118 620118 620118 

0 1 10 55 220 714 1992 4946 11184 23397 45814 84657 148141 246474 389864 588519 842439 1096359 1350279 1350279 1350279 

0 1 11 66 285 987 2907 7548 17706 38168 76583 144333 256533 432031 689675 1048313 1507945 1967577 2427209 2427209 2427209 

0 1 11 66 285 987 2907 7548 17706 38168 76583 144333 256533 432031 689675 1048313 1507945 1967577 2427209 2427209 2427209 

1 12 77 352 1285 3975 10809 26476 59457 123991 242517 448116 784511 1306067 2067149 3122122 4470986 5819850 7168714 7168714 7168714 

 

v = 23, Δwprec1 = 1, #(v)=87986917 

 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 19 19 

0 1 3 6 10 15 21 28 36 45 55 66 78 91 105 120 136 153 170 187 187 187 

0 1 4 10 20 35 56 84 120 165 220 286 364 455 560 680 816 968 1120 1272 1272 1272 

0 1 5 15 35 70 126 210 330 495 715 1001 1365 1820 2380 3059 3871 4816 5761 6706 6706 6706 

0 1 6 21 56 126 252 462 792 1287 2002 3003 4368 6187 8562 11595 15388 19941 24494 29047 29047 29047 

0 1 7 28 84 210 462 924 1716 3003 5005 8008 12375 18546 27038 38368 53053 71093 89133 107173 107173 107173 

0 1 8 36 120 330 792 1716 3432 6435 11439 19440 31779 50142 76560 113064 161685 222423 283161 343899 343899 343899 

0 1 9 45 165 495 1287 3003 6434 12861 24258 43537 74793 123304 195531 297935 436977 612657 788337 964017 964017 964017 

0 1 10 55 220 715 2001 4995 11380 24045 47655 89351 159450 271445 442005 687799 1025496 1455096 1884696 2314296 2314296 2314296 

0 1 11 66 286 1000 2988 7902 18928 41751 85823 165934 303783 527978 874036 1377474 2073809 2963041 3852273 4741505 4741505 4741505 

0 1 12 77 352 1285 3975 10809 26476 59457 123991 242517 448116 784511 1306067 2067149 3122122 4470986 5819850 7168714 7168714 7168714 

1 12 78 363 1353 4287 11967 30141 69653 149554 301174 573155 1036484 1784493 2932859 4597259 6893370 9821192 12749014 15676836 15676836 15676836 
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APPENDIX 9 
 

 ∑#(v)/2w sum and other data. 

 

v w TFA 2w #(v) #(v)/2w ∑#(v)/2w 
r =  

1-∑#(v)/2w 

% 

Log10(r) 
Average 

TFA  

all N 

Gap to 

(6Ln(3)/Ln(2

)+1)/2 
%  

Average 
TFA  

odd  N 

Gap to 
6Ln(3)/Ln(2) 

% 

0 1 1 2 1 0,5 0,5 50 1,69897 1 

   1 2 3 4 1 0,25 0,75 25 1,39794 1,667 68,28 3 68,45 

2 4 6 16 1 0,0625 0,8125 18,75 1,273001 2 61,94 3,6 62,14 

3 5 8 32 2 0,0625 0,875 12,5 1,09691 2,429 53,78 4,333 54,43 

4 7 11 128 3 0,0234375 0,898438 10,15625 1,006733 2,652 49,53 4,725 50,31 

5 8 13 256 7 0,0273438 0,925781 7,421875 0,870514 2,958 43,71 5,257 44,72 

6 10 16 1024 12 0,0117188 0,9375 6,25 0,79588 3,121 40,61 5,545 41,7 

7 12 19 4096 30 0,0073242 0,944824 5,517578 0,741748 3,244 38,27 5,766 39,37 

8 13 21 8192 85 0,010376 0,9552 4,47998 0,651276 3,437 34,6 6,113 35,71 

9 15 24 32768 173 0,0052795 0,96048 3,952026 0,59682 3,55 32,45 6,319 33,56 

10 16 26 65536 476 0,0072632 0,967743 3,225708 0,508625 3,718 29,24 6,624 30,34 

11 18 29 262144 961 0,0036659 0,971409 2,859116 0,456232 3,814 27,42 6,798 28,51 

12 20 32 1048576 2652 0,0025291 0,973938 2,606201 0,416008 3,887 26,03 6,933 27,1 

13 21 34 2097152 8045 0,0038362 0,977774 2,222586 0,346859 4,005 23,78 7,15 24,81 

14 23 37 8388608 17637 0,0021025 0,979877 2,012336 0,303701 4,076 22,44 7,281 23,44 

15 24 39 16777216 51033 0,0030418 0,982918 1,708156 0,232527 4,184 20,38 7,481 21,34 

16 26 42 67108864 108950 0,0016235 0,984542 1,545808 0,189155 4,246 19,19 7,596 20,12 

17 27 44 1,34E+08 312455 0,002328 0,98687 1,313011 0,118268 4,34 17,41 7,77 18,29 

18 29 47 5,37E+08 663535 0,0012359 0,988106 1,189418 0,075334 4,393 16,39 7,87 17,25 

19 31 50 2,15E+09 1900470 0,000885 0,988991 1,10092 0,041756 4,434 15,62 7,946 16,45 

20 32 52 4,29E+09 5 936 673 0,0013822 0,990373 0,962696 -0,01651 4,501 14,35 8,07 15,14 

21 34 55 1,72E+10 13 472 296 0,0007842 0,991157 0,884277 -0,05341 4,541 13,59 8,145 14,35 

22 35 57 3,44E+10 39 993 895 0,001164 0,992321 0,767879 -0,11471 4,602 12,42 8,26 13,14 

23 37 60 1,37E+11 87 986 917 0,0006402 0,992961 0,703861 -0,15251 4,638 11,74 8,328 12,43 

24 39 63 5,5E+11 257 978 502 0,0004693 0,993431 0,656935 -0,18248 4,665 11,22 8,38 11,88 

25 40 65 1,1E+12 820 236 724 0,000746 0,994177 0,582334 -0,23483 4,711 10,36 8,465 10,99 

26 42 68 4,4E+12 1 899 474 678 0,0004319 0,994609 0,539145 -0,26829 4,738 9,833 8,517 10,44 

27 43 70 8,8E+12 5 723 030 586 0,0006506 0,995259 0,474082 -0,32415 4,781 9,021 8,598 9,589 

28 45 73 3,52E+13 12 809 477 536 0,0003641 0,995623 0,437675 -0,35885 4,806 8,546 8,645 9,092 

29 46 75 7,04E+13 38 036 848 410 0,0005405 0,996164 0,383622 -0,4161 4,844 7,822 8,717 8,332 

30 48 78 2,81E+14 84 141 805 077 0,0002989 0,996463 0,353729 -0,45133 4,866 7,404 8,759 7,893 

31 50 81 1,13E+15 248 369 601 964 0,0002206 0,996683 0,331669 -0,4793 4,883 7,083 8,791 7,556 

32 51 83 2,25E+15 794 919 136 728 0,000353 0,997036 0,296367 -0,52817 4,91 6,557 8,844 7,001 

33 53 86 9,01E+15 1 857 112 329 035 0,0002062 0,997243 0,275749 -0,55949 4,927 6,238 8,876 6,665 

34 54 88 1,8E+16 5 636 545 892 795 0,0003129 0,997555 0,24446 -0,61179 4,953 5,742 8,926 6,142 

35 56 91 7,21E+16 12 732 900 345 928 0,0001767 0,997732 0,22679 -0,64438 4,968 5,452 8,955 5,835 

36 58 94 2,88E+17 38 088 111 350 198 0,0001321 0,997864 0,213575 -0,67045 4,98 5,228 8,977 5,598 

37 59 96 5,76E+17 123 110 229 387 834 0,0002136 0,998078 0,192219 -0,7162 5 4,857 9,015 5,206 

38 61 99 2,31E+18 290 838 337 577 435 0,0001261 0,998204 0,179606 -0,74568 5,012 4,631 9,038 4,966 

39 62 101 4,61E+18 889 949 312 454 085 0,000193 0,998397 0,160308 -0,79504 5,03 4,278 9,073 4,592 

40 64 104 1,84E+19 2,02946E+15 0,00011 0,998507 0,149307 -0,82592 5,041 4,07 9,094 4,371 

41 65 106 3,69E+19 6,11339E+15 0,0001657 0,998673 0,132736 -0,87701 5,058 3,752 9,126 4,033 

42 67 109 1,48E+20 1,37594E+16 9,324E-05 0,998766 0,123412 -0,90864 5,067 3,567 9,145 3,836 

43 69 112 5,9E+20 4,11563E+16 6,972E-05 0,998836 0,11644 -0,9339 5,075 3,425 9,159 3,685 

44 70 114 1,18E+21 1,33181E+17 0,0001128 0,998948 0,105159 -0,97815 5,087 3,191 9,183 3,436 

45 72 117 4,72E+21 3,15356E+17 6,678E-05 0,999015 0,098482 -1,00665 5,095 3,049 9,197 3,284 

46 73 119 9,44E+21 9,67304E+17 0,0001024 0,999118 0,08824 -1,05434 5,106 2,826 9,22 3,047 

47 75 122 3,78E+22 2,21339E+18 5,859E-05 0,999176 0,082381 -1,08417 5,113 2,696 9,233 2,908 

48 77 125 1,51E+23 6,68732E+18 4,425E-05 0,99922 0,077956 -1,10815 5,119 2,595 9,243 2,8 

49 78 127 3,02E+23 2,17971E+19 7,212E-05 0,999293 0,070744 -1,15031 5,127 2,427 9,26 2,621 

50 80 130 1,21E+24 5,20281E+19 4,304E-05 0,999336 0,06644 -1,17757 5,133 2,325 9,271 2,512 

51 81 132 2,42E+24 1,6051E+20 6,639E-05 0,999402 0,059801 -1,22329 5,141 2,165 9,287 2,34 

52 83 135 9,67E+24 3,69708E+20 3,823E-05 0,99944 0,055979 -1,25198 5,146 2,07 9,297 2,239 

53 85 138 3,87E+25 1,12243E+21 2,901E-05 0,999469 0,053077 -1,27509 5,15 1,997 9,304 2,16 

54 86 140 7,74E+25 3,67292E+21 4,747E-05 0,999517 0,04833 -1,31578 5,156 1,875 9,317 2,03 

55 88 143 3,09E+26 8,8083E+21 2,846E-05 0,999545 0,045484 -1,34214 5,16 1,8 9,324 1,95 

56 89 145 6,19E+26 2,72728E+22 4,406E-05 0,999589 0,041078 -1,38639 5,166 1,683 9,336 1,824 

57 91 148 2,48E+27 6,30925E+22 2,548E-05 0,999615 0,03853 -1,41421 5,17 1,614 9,343 1,75 

58 92 150 4,95E+27 1,9219E+23 3,881E-05 0,999654 0,034648 -1,46032 5,176 1,507 9,354 1,635 

59 94 153 1,98E+28 4,38475E+23 2,214E-05 0,999676 0,032435 -1,48899 5,179 1,444 9,361 1,568 

60 96 156 7,92E+28 1,32544E+24 1,673E-05 0,999692 0,030762 -1,51199 5,182 1,396 9,366 1,516 

61 97 158 1,58E+29 4,32732E+24 2,731E-05 0,99972 0,028031 -1,55236 5,186 1,317 9,374 1,431 

62 99 161 6,34E+29 1,03594E+25 1,634E-05 0,999736 0,026396 -1,57846 5,188 1,268 9,379 1,379 

63 100 163 1,27E+30 3,20532E+25 2,529E-05 0,999761 0,023868 -1,62219 5,192 1,193 9,386 1,297 

64 102 166 5,07E+30 7,41311E+25 1,462E-05 0,999776 0,022406 -1,64964 5,195 1,148 9,391 1,249 
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v w TFA 2w #(v) #(v)/2w ∑#(v)/2w 

r =  

1-∑#(v)/2w 

% 

Log10(r) 

Average 

TFA  

all N 

Gap to 

(6Ln(3)/Ln(2
)+1)/2 

%  

Average 

TFA  

odd  N 

Gap to 

6Ln(3)/Ln(2) 

% 

65 104 169 2,03E+31 2,25858E+26 1,114E-05 0,999787 0,021292 -1,67178 5,196 1,113 9,395 1,211 

66 105 171 4,06E+31 7,41443E+26 1,828E-05 0,999805 0,019464 -1,71076 5,199 1,055 9,4 1,149 

67 107 174 1,62E+32 1,78548E+27 1,1E-05 0,999816 0,018364 -1,73603 5,201 1,02 9,404 1,111 

68 108 176 3,25E+32 5,54742E+27 1,709E-05 0,999833 0,016655 -1,77846 5,204 0,964 9,41 1,051 

69 110 179 1,3E+33 1,28895E+28 9,93E-06 0,999843 0,015662 -1,80516 5,206 0,932 9,413 1,016 

70 111 181 2,6E+33 3,94029E+28 1,518E-05 0,999859 0,014144 -1,84943 5,209 0,881 9,418 0,961 

71 113 184 1,04E+34 9,0297E+28 8,695E-06 0,999867 0,013274 -1,87698 5,21 0,851 9,421 0,929 

72 115 187 4,15E+34 2,73929E+29 6,595E-06 0,999874 0,012615 -1,89911 5,211 0,828 9,424 0,904 

73 116 189 8,31E+34 8,9709E+29 1,08E-05 0,999885 0,011535 -1,93798 5,213 0,791 9,428 0,864 

74 118 192 3,32E+35 2,15593E+30 6,488E-06 0,999891 0,010886 -1,96312 5,215 0,768 9,43 0,839 

75 119 194 6,65E+35 6,69178E+30 1,007E-05 0,999901 0,009879 -2,00527 5,216 0,731 9,434 0,8 

76 121 197 2,66E+36 1,55374E+31 5,845E-06 0,999907 0,009295 -2,03175 5,218 0,71 9,436 0,776 

77 123 200 1,06E+37 4,74877E+31 4,466E-06 0,999912 0,008848 -2,05313 5,218 0,694 9,438 0,759 

78 124 202 2,13E+37 1,56316E+32 7,35E-06 0,999919 0,008113 -2,09079 5,22 0,666 9,44 0,729 

79 126 205 8,51E+37 3,77716E+32 4,44E-06 0,999923 0,007669 -2,11523 5,221 0,649 9,442 0,711 

80 127 207 1,7E+38 1,17681E+33 6,917E-06 0,99993 0,006978 -2,15628 5,222 0,623 9,445 0,682 

81 129 210 6,81E+38 2,7438E+33 4,032E-06 0,999934 0,006575 -2,18213 5,223 0,607 9,447 0,665 

82 130 212 1,36E+39 8,41106E+33 6,179E-06 0,99994 0,005957 -2,225 5,224 0,583 9,449 0,638 

83 132 215 5,44E+39 1,93415E+34 3,552E-06 0,999944 0,005601 -2,2517 5,225 0,568 9,451 0,623 

84 134 218 2,18E+40 5,88362E+34 2,702E-06 0,999947 0,005331 -2,27317 5,226 0,557 9,452 0,611 

85 135 220 4,36E+40 1,93138E+35 4,434E-06 0,999951 0,004888 -2,31088 5,227 0,539 9,454 0,592 

86 137 223 1,74E+41 4,65534E+35 2,672E-06 0,999954 0,004621 -2,3353 5,227 0,528 9,455 0,58 

87 138 225 3,48E+41 1,44845E+36 4,157E-06 0,999958 0,004205 -2,37624 5,228 0,511 9,456 0,561 

88 140 228 1,39E+42 3,37315E+36 2,42E-06 0,99996 0,003963 -2,40198 5,229 0,501 9,458 0,55 

89 142 231 5,58E+42 1,03343E+37 1,854E-06 0,999962 0,003778 -2,42278 5,229 0,493 9,458 0,541 

90 143 233 1,12E+43 3,4088E+37 3,057E-06 0,999965 0,003472 -2,45944 5,23 0,479 9,46 0,527 

91 145 236 4,46E+43 8,25832E+37 1,852E-06 0,999967 0,003287 -2,48324 5,23 0,471 9,461 0,518 

92 146 238 8,92E+43 2,57841E+38 2,89E-06 0,99997 0,002998 -2,52322 5,231 0,458 9,462 0,504 

93 148 241 3,57E+44 6,02757E+38 1,689E-06 0,999972 0,002829 -2,54841 5,231 0,451 9,463 0,496 

94 149 243 7,14E+44 1,85165E+39 2,595E-06 0,999974 0,002569 -2,59019 5,232 0,439 9,464 0,483 

95 151 246 2,85E+45 4,26915E+39 1,496E-06 0,999976 0,00242 -2,61624 5,232 0,432 9,465 0,476 

96 153 249 1,14E+46 1,30139E+40 1,14E-06 0,999977 0,002306 -2,63719 5,232 0,427 9,465 0,47 

97 154 251 2,28E+46 4,27975E+40 1,874E-06 0,999979 0,002118 -2,67401 5,233 0,418 9,466 0,46 

98 156 254 9,13E+46 1,03392E+41 1,132E-06 0,99998 0,002005 -2,69786 5,233 0,413 9,467 0,454 

99 157 256 1,83E+47 3,22287E+41 1,764E-06 0,999982 0,001829 -2,73785 5,234 0,404 9,467 0,445 

100 159 259 7,31E+47 7,52277E+41 1,029E-06 0,999983 0,001726 -2,76302 5,234 0,399 9,468 0,44 

101 161 262 2,92E+48 2,30901E+42 7,899E-07 0,999984 0,001647 -2,78336 5,234 0,396 9,468 0,436 

102 162 264 5,85E+48 7,6286E+42 1,305E-06 0,999985 0,001516 -2,81922 5,234 0,389 9,469 0,429 

103 164 267 2,34E+49 1,85187E+43 7,919E-07 0,999986 0,001437 -2,84251 5,235 0,385 9,469 0,424 

104 165 269 4,68E+49 5,79143E+43 1,238E-06 0,999987 0,001313 -2,88165 5,235 0,379 9,47 0,418 

105 167 272 1,87E+50 1,35666E+44 7,252E-07 0,999988 0,001241 -2,90632 5,235 0,375 9,47 0,414 

106 169 275 7,48E+50 4,17451E+44 5,579E-07 0,999988 0,001185 -2,9263 5,235 0,372 9,471 0,411 

107 170 277 1,5E+51 1,38191E+45 9,234E-07 0,999989 0,001093 -2,96153 5,236 0,368 9,471 0,405 

108 172 280 5,99E+51 3,36231E+45 5,617E-07 0,99999 0,001036 -2,98445 5,236 0,365 9,472 0,402 

109 173 282 1,2E+52 1,05332E+46 8,798E-07 0,999991 0,000948 -3,02298 5,236 0,36 9,472 0,397 

110 175 285 4,79E+52 2,4724E+46 5,163E-07 0,999991 0,000897 -3,04728 5,236 0,357 9,472 0,394 

111 176 287 9,58E+52 7,6193E+46 7,955E-07 0,999992 0,000817 -3,08762 5,236 0,353 9,473 0,389 

112 178 290 3,83E+53 1,76349E+47 4,603E-07 0,999992 0,000771 -3,1128 5,236 0,351 9,473 0,387 

113 180 293 1,53E+54 5,392E+47 3,518E-07 0,999993 0,000736 -3,13307 5,237 0,349 9,473 0,385 

114 181 295 3,06E+54 1,77776E+48 5,8E-07 0,999993 0,000678 -3,16872 5,237 0,345 9,474 0,381 

115 183 298 1,23E+55 4,30848E+48 3,514E-07 0,999994 0,000643 -3,19183 5,237 0,343 9,474 0,379 

116 184 300 2,45E+55 1,34643E+49 5,491E-07 0,999994 0,000588 -3,2306 5,237 0,34 9,474 0,376 

117 186 303 9,81E+55 3,15273E+49 3,214E-07 0,999994 0,000556 -3,25502 5,237 0,339 9,474 0,374 

118 188 306 3,92E+56 9,70111E+49 2,473E-07 0,999995 0,000531 -3,27478 5,237 0,337 9,474 0,372 

119 189 308 7,85E+56 3,212E+50 4,094E-07 0,999995 0,00049 -3,30961 5,237 0,335 9,475 0,37 

120 191 311 3,14E+57 7,81827E+50 2,491E-07 0,999995 0,000465 -3,33226 5,237 0,333 9,475 0,368 

121 192 313 6,28E+57 2,45037E+51 3,904E-07 0,999996 0,000426 -3,37032 5,237 0,331 9,475 0,366 

122 194 316 2,51E+58 5,75562E+51 2,292E-07 0,999996 0,000403 -3,39432 5,238 0,33 9,475 0,364 

123 195 318 5,02E+58 1,77488E+52 3,534E-07 0,999996 0,000368 -3,43415 5,238 0,328 9,475 0,362 

124 197 321 2,01E+59 4,11163E+52 2,047E-07 0,999997 0,000348 -3,459 5,238 0,326 9,476 0,36 

125 199 324 8,03E+59 1,25813E+53 1,566E-07 0,999997 0,000332 -3,47903 5,238 0,325 9,476 0,359 

126 200 326 1,61E+60 4,15105E+53 2,583E-07 0,999997 0,000306 -3,51422 5,238 0,324 9,476 0,358 

127 202 329 6,43E+60 1,00696E+54 1,567E-07 0,999997 0,00029 -3,53704 5,238 0,323 9,476 0,357 

128 203 331 1,29E+61 3,14933E+54 2,45E-07 0,999997 0,000266 -3,57532 5,238 0,321 9,476 0,355 

129 205 334 5,14E+61 7,38186E+54 1,436E-07 0,999997 0,000252 -3,59942 5,238 0,32 9,476 0,354 

130 207 337 2,06E+62 2,27337E+55 1,105E-07 0,999998 0,00024 -3,61894 5,238 0,32 9,476 0,353 

131 208 339 4,11E+62 7,53274E+55 1,831E-07 0,999998 0,000222 -3,65334 5,238 0,319 9,476 0,352 

132 210 342 1,65E+63 1,83532E+56 1,115E-07 0,999998 0,000211 -3,67571 5,238 0,318 9,476 0,351 

133 211 344 3,29E+63 5,75685E+56 1,749E-07 0,999998 0,000194 -3,71329 5,238 0,317 9,476 0,35 

134 213 347 1,32E+64 1,35361E+57 1,028E-07 0,999998 0,000183 -3,737 5,238 0,316 9,477 0,349 

135 214 349 2,63E+64 4,17772E+57 1,587E-07 0,999998 0,000167 -3,77634 5,238 0,315 9,477 0,348 
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136 216 352 1,05E+65 9,6883E+57 9,2E-08 0,999998 0,000158 -3,80089 5,238 0,314 9,477 0,347 

137 218 355 4,21E+65 2,96713E+58 7,044E-08 0,999998 0,000151 -3,82068 5,238 0,314 9,477 0,347 

138 219 357 8,42E+65 9,79715E+58 1,163E-07 0,999999 0,000139 -3,85545 5,238 0,313 9,477 0,346 

139 221 360 3,37E+66 2,3789E+59 7,059E-08 0,999999 0,000132 -3,87801 5,238 0,313 9,477 0,346 

140 222 362 6,74E+66 7,4461E+59 1,105E-07 0,999999 0,000121 -3,91584 5,238 0,312 9,477 0,345 

141 224 365 2,7E+67 1,74708E+60 6,48E-08 0,999999 0,000115 -3,93967 5,239 0,312 9,477 0,344 

142 226 368 1,08E+68 5,38485E+60 4,993E-08 0,999999 0,00011 -3,95896 5,239 0,311 9,477 0,344 

143 227 370 2,16E+68 1,78554E+61 8,279E-08 0,999999 0,000102 -3,99297 5,239 0,311 9,477 0,343 

144 229 373 8,63E+68 4,35436E+61 5,047E-08 0,999999 9,66E-05 -4,01509 5,239 0,31 9,477 0,343 

145 230 375 1,73E+69 1,36687E+62 7,922E-08 0,999999 8,87E-05 -4,05226 5,239 0,31 9,477 0,342 

146 232 378 6,9E+69 3,21697E+62 4,661E-08 0,999999 8,4E-05 -4,07571 5,239 0,309 9,477 0,342 

147 233 380 1,38E+70 9,93635E+62 7,198E-08 0,999999 7,68E-05 -4,11462 5,239 0,309 9,477 0,341 

148 235 383 5,52E+70 2,30651E+63 4,177E-08 0,999999 7,26E-05 -4,13891 5,239 0,309 9,477 0,341 

149 237 386 2,21E+71 7,06945E+63 3,201E-08 0,999999 6,94E-05 -4,15849 5,239 0,308 9,477 0,341 

150 238 388 4,42E+71 2,33585E+64 5,288E-08 0,999999 6,41E-05 -4,19289 5,239 0,308 9,477 0,34 

151 240 391 1,77E+72 5,67671E+64 3,213E-08 0,999999 6,09E-05 -4,21521 5,239 0,308 9,477 0,34 

152 241 393 3,53E+72 1,77811E+65 5,032E-08 0,999999 5,59E-05 -4,25265 5,239 0,307 9,477 0,34 

153 243 396 1,41E+73 4,17572E+65 2,954E-08 0,999999 5,29E-05 -4,27624 5,239 0,307 9,478 0,339 

154 245 399 5,65E+73 1,28797E+66 2,278E-08 0,999999 5,07E-05 -4,29534 5,239 0,307 9,478 0,339 

155 246 401 1,13E+74 4,27345E+66 3,779E-08 1 4,69E-05 -4,32901 5,239 0,307 9,478 0,339 

156 248 404 4,52E+74 1,043E+67 2,306E-08 1 4,46E-05 -4,35091 5,239 0,306 9,478 0,339 

157 249 406 9,05E+74 3,27621E+67 3,622E-08 1 4,1E-05 -4,38772 5,239 0,306 9,478 0,338 

158 251 409 3,62E+75 7,7171E+67 2,133E-08 1 3,88E-05 -4,41094 5,239 0,306 9,478 0,338 

159 253 412 1,45E+76 2,38522E+68 1,648E-08 1 3,72E-05 -4,42978 5,239 0,306 9,478 0,338 

160 254 414 2,89E+76 7,92671E+68 2,738E-08 1 3,44E-05 -4,46301 5,239 0,306 9,478 0,338 

161 256 417 1,16E+77 1,93815E+69 1,674E-08 1 3,28E-05 -4,48465 5,239 0,306 9,478 0,338 

162 257 419 2,32E+77 6,09622E+69 2,632E-08 1 3,01E-05 -4,52103 5,239 0,305 9,478 0,337 

163 259 422 9,26E+77 1,43819E+70 1,553E-08 1 2,86E-05 -4,54401 5,239 0,305 9,478 0,337 

164 260 424 1,85E+78 4,45032E+70 2,402E-08 1 2,62E-05 -4,58214 5,239 0,305 9,478 0,337 

165 262 427 7,41E+78 1,03531E+71 1,397E-08 1 2,48E-05 -4,60597 5,239 0,305 9,478 0,337 

166 264 430 2,96E+79 3,1786E+71 1,072E-08 1 2,37E-05 -4,62518 5,239 0,305 9,478 0,337 

167 265 432 5,93E+79 1,05175E+72 1,774E-08 1 2,19E-05 -4,65897 5,239 0,305 9,478 0,337 

168 267 435 2,37E+80 2,5605E+72 1,08E-08 1 2,09E-05 -4,68089 5,239 0,305 9,478 0,337 

169 268 437 4,74E+80 8,03144E+72 1,693E-08 1 1,92E-05 -4,71768 5,239 0,304 9,478 0,336 

170 270 440 1,9E+81 1,88934E+73 9,959E-09 1 1,82E-05 -4,74087 5,239 0,304 9,478 0,336 

171 272 443 7,59E+81 5,83545E+73 7,69E-09 1 1,74E-05 -4,75966 5,239 0,304 9,478 0,336 

172 273 445 1,52E+82 1,93843E+74 1,277E-08 1 1,61E-05 -4,79278 5,239 0,304 9,478 0,336 

173 275 448 6,07E+82 4,73787E+74 7,804E-09 1 1,53E-05 -4,81434 5,239 0,304 9,478 0,336 

174 276 450 1,21E+83 1,48998E+75 1,227E-08 1 1,41E-05 -4,85057 5,239 0,304 9,478 0,336 

175 278 453 4,86E+83 3,51474E+75 7,237E-09 1 1,34E-05 -4,87344 5,239 0,304 9,478 0,336 

176 279 455 9,71E+83 1,08761E+76 1,12E-08 1 1,23E-05 -4,91138 5,239 0,304 9,478 0,336 

177 281 458 3,89E+84 2,53043E+76 6,513E-09 1 1,16E-05 -4,93508 5,239 0,304 9,478 0,336 

178 283 461 1,55E+85 7,76994E+76 5E-09 1 1,11E-05 -4,95419 5,239 0,304 9,478 0,336 

179 284 463 3,11E+85 2,57138E+77 8,273E-09 1 1,03E-05 -4,98779 5,239 0,304 9,478 0,336 

180 286 466 1,24E+86 6,26157E+77 5,036E-09 1 9,78E-06 -5,0096 5,239 0,304 9,478 0,336 

181 287 468 2,49E+86 1,9645E+78 7,9E-09 1 8,99E-06 -5,04617 5,239 0,304 9,478 0,336 

182 289 471 9,95E+86 4,62286E+78 4,648E-09 1 8,53E-06 -5,06922 5,239 0,304 9,478 0,336 

183 291 474 3,98E+87 1,42824E+79 3,59E-09 1 8,17E-06 -5,0879 5,239 0,304 9,478 0,335 

184 292 476 7,96E+87 4,74564E+79 5,964E-09 1 7,57E-06 -5,12083 5,239 0,304 9,478 0,335 

185 294 479 3,18E+88 1,16034E+80 3,646E-09 1 7,21E-06 -5,14226 5,239 0,303 9,478 0,335 

186 295 481 6,37E+88 3,65021E+80 5,734E-09 1 6,63E-06 -5,17827 5,239 0,303 9,478 0,335 

187 297 484 2,55E+89 8,61404E+80 3,383E-09 1 6,29E-06 -5,20101 5,239 0,303 9,478 0,335 

188 298 486 5,09E+89 2,66646E+81 5,236E-09 1 5,77E-06 -5,23872 5,239 0,303 9,478 0,335 

189 300 489 2,04E+90 6,20654E+81 3,047E-09 1 5,47E-06 -5,26227 5,239 0,303 9,478 0,335 

190 302 492 8,15E+90 1,90649E+82 2,34E-09 1 5,23E-06 -5,28127 5,239 0,303 9,478 0,335 

191 303 494 1,63E+91 6,3114E+82 3,873E-09 1 4,85E-06 -5,31467 5,239 0,303 9,478 0,335 

192 305 497 6,52E+91 1,53754E+83 2,359E-09 1 4,61E-06 -5,33634 5,239 0,303 9,478 0,335 

193 306 499 1,3E+92 4,82561E+83 3,701E-09 1 4,24E-06 -5,37269 5,239 0,303 9,478 0,335 

194 308 502 5,21E+92 1,13608E+84 2,179E-09 1 4,02E-06 -5,39561 5,239 0,303 9,478 0,335 

195 310 505 2,09E+93 3,51124E+84 1,683E-09 1 3,85E-06 -5,41417 5,239 0,303 9,478 0,335 

196 311 507 4,17E+93 1,16708E+85 2,798E-09 1 3,57E-06 -5,44691 5,239 0,303 9,478 0,335 

197 313 510 1,67E+94 2,85479E+85 1,711E-09 1 3,4E-06 -5,46821 5,239 0,303 9,478 0,335 

198 314 512 3,34E+94 8,98384E+85 2,692E-09 1 3,13E-06 -5,50401 5,239 0,303 9,478 0,335 

199 316 515 1,33E+95 2,12103E+86 1,589E-09 1 2,97E-06 -5,52661 5,239 0,303 9,478 0,335 

200 317 517 2,67E+95 6,56807E+86 2,46E-09 1 2,73E-06 -5,5641 5,239 0,303 9,478 0,335 

201 319 520 1,07E+96 1,52952E+87 1,432E-09 1 2,59E-06 -5,58752 5,239 0,303 9,478 0,335 

202 321 523 4,27E+96 4,70009E+87 1,1E-09 1 2,48E-06 -5,6064 5,239 0,303 9,478 0,335 

203 322 525 8,54E+96 1,55648E+88 1,822E-09 1 2,29E-06 -5,63961 5,239 0,303 9,478 0,335 

204 324 528 3,42E+97 3,79343E+88 1,11E-09 1 2,18E-06 -5,66116 5,239 0,303 9,478 0,335 

205 325 530 6,84E+97 1,191E+89 1,742E-09 1 2,01E-06 -5,6973 5,239 0,303 9,478 0,335 

206 327 533 2,73E+98 2,80519E+89 1,026E-09 1 1,91E-06 -5,72008 5,239 0,303 9,478 0,335 
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207 329 536 1,1E+99 8,6731E+89 7,931E-10 1 1,83E-06 -5,73855 5,239 0,303 9,478 0,335 

208 330 538 2,2E+99 2,88372E+90 1,318E-09 1 1,69E-06 -5,7711 5,239 0,303 9,478 0,335 

209 332 541 8,7E+99 7,05679E+90 8,066E-10 1 1,61E-06 -5,79229 5,239 0,303 9,478 0,335 

210 333 543 1,7E+100 2,22149E+91 1,27E-09 1 1,49E-06 -5,82788 5,239 0,303 9,478 0,335 

211 335 546 7E+100 5,24707E+91 7,497E-10 1 1,41E-06 -5,85036 5,239 0,303 9,478 0,335 

212 337 549 2,8E+101 1,6254E+92 5,806E-10 1 1,35E-06 -5,8686 5,239 0,303 9,478 0,335 

213 338 551 5,6E+101 5,41219E+92 9,666E-10 1 1,26E-06 -5,90078 5,239 0,303 9,478 0,335 

214 340 554 2,2E+102 1,32661E+93 5,923E-10 1 1,2E-06 -5,92175 5,239 0,303 9,478 0,335 

215 341 556 4,5E+102 4,18123E+93 9,334E-10 1 1,1E-06 -5,957 5,239 0,303 9,478 0,335 

216 343 559 1,8E+103 9,88955E+93 5,519E-10 1 1,05E-06 -5,97927 5,239 0,303 9,478 0,335 

217 344 561 3,6E+103 3,06662E+94 8,557E-10 1 9,63E-07 -6,01623 5,239 0,303 9,478 0,335 

218 346 564 1,4E+104 7,15286E+94 4,99E-10 1 9,13E-07 -6,03933 5,239 0,303 9,478 0,335 

219 348 567 5,7E+104 2,20072E+95 3,838E-10 1 8,75E-07 -6,05798 5,239 0,303 9,478 0,335 

220 349 569 1,1E+105 7,29536E+95 6,362E-10 1 8,11E-07 -6,09076 5,239 0,303 9,478 0,335 

221 351 572 4,6E+105 1,78024E+96 3,881E-10 1 7,73E-07 -6,11204 5,239 0,303 9,478 0,335 

222 352 574 9,2E+105 5,5948E+96 6,099E-10 1 7,12E-07 -6,14775 5,239 0,303 9,478 0,335 

223 354 577 3,7E+106 1,31934E+97 3,595E-10 1 6,76E-07 -6,17027 5,239 0,303 9,478 0,335 

224 356 580 1,5E+107 4,08298E+97 2,782E-10 1 6,48E-07 -6,18853 5,239 0,303 9,478 0,335 

225 357 582 2,9E+107 1,35864E+98 4,628E-10 1 6,02E-07 -6,22071 5,239 0,303 9,478 0,335 

226 359 585 1,2E+108 3,32806E+98 2,834E-10 1 5,73E-07 -6,24167 5,239 0,303 9,478 0,335 

227 360 587 2,3E+108 1,0485E+99 4,465E-10 1 5,29E-07 -6,27689 5,239 0,303 9,478 0,335 

228 362 590 9,4E+108 2,479E+99 2,639E-10 1 5,02E-07 -6,29913 5,239 0,303 9,478 0,335 

229 363 592 1,9E+109 7,6853E+99 4,09E-10 1 4,61E-07 -6,33603 5,239 0,303 9,478 0,335 

230 365 595 7,5E+109 1,7922E+100 2,385E-10 1 4,37E-07 -6,35908 5,239 0,303 9,478 0,335 

231 367 598 3E+110 5,5136E+100 1,834E-10 1 4,19E-07 -6,37768 5,239 0,303 9,478 0,335 

232 368 600 6E+110 1,8277E+101 3,04E-10 1 3,89E-07 -6,41038 5,239 0,303 9,478 0,335 

233 370 603 2,4E+111 4,4598E+101 1,854E-10 1 3,7E-07 -6,43161 5,239 0,303 9,478 0,335 

234 371 605 4,8E+111 1,4016E+102 2,914E-10 1 3,41E-07 -6,46723 5,239 0,303 9,478 0,335 

235 373 608 1,9E+112 3,3054E+102 1,718E-10 1 3,24E-07 -6,48968 5,239 0,303 9,478 0,335 

236 375 611 7,7E+112 1,023E+103 1,329E-10 1 3,11E-07 -6,50788 5,239 0,303 9,478 0,335 

237 376 613 1,5E+113 3,4044E+103 2,212E-10 1 2,88E-07 -6,53997 5,239 0,303 9,478 0,335 

238 378 616 6,2E+113 8,3403E+103 1,355E-10 1 2,75E-07 -6,56086 5,239 0,303 9,478 0,335 

239 379 618 1,2E+114 2,6279E+104 2,134E-10 1 2,54E-07 -6,59597 5,239 0,303 9,478 0,335 

240 381 621 4,9E+114 6,2142E+104 1,262E-10 1 2,41E-07 -6,61813 5,239 0,303 9,478 0,335 

241 382 623 9,9E+114 1,9268E+105 1,956E-10 1 2,21E-07 -6,65491 5,239 0,303 9,478 0,335 

242 384 626 3,9E+115 4,4942E+105 1,141E-10 1 2,1E-07 -6,67789 5,239 0,303 9,478 0,335 

243 386 629 1,6E+116 1,3828E+106 8,774E-11 1 2,01E-07 -6,69642 5,239 0,303 9,478 0,335 

244 387 631 3,2E+116 4,5845E+106 1,454E-10 1 1,87E-07 -6,72901 5,239 0,303 9,478 0,335 

245 389 634 1,3E+117 1,1189E+107 8,874E-11 1 1,78E-07 -6,75017 5,239 0,303 9,478 0,335 

246 390 636 2,5E+117 3,5172E+107 1,395E-10 1 1,64E-07 -6,78566 5,239 0,303 9,478 0,335 

247 392 639 1E+118 8,2963E+107 8,225E-11 1 1,56E-07 -6,80803 5,239 0,303 9,478 0,335 

248 394 642 4E+118 2,5682E+108 6,365E-11 1 1,49E-07 -6,82617 5,239 0,303 9,478 0,335 

249 395 644 8,1E+118 8,5479E+108 1,059E-10 1 1,39E-07 -6,85815 5,239 0,303 9,478 0,335 

250 397 647 3,2E+119 2,0946E+109 6,489E-11 1 1,32E-07 -6,87897 5,239 0,303 9,478 0,335 

251 398 649 6,5E+119 6,601E+109 1,023E-10 1 1,22E-07 -6,91395 5,239 0,303 9,478 0,335 

252 400 652 2,6E+120 1,5613E+110 6,046E-11 1 1,16E-07 -6,93604 5,239 0,303 9,478 0,335 

253 401 654 5,2E+120 4,8419E+110 9,375E-11 1 1,06E-07 -6,97268 5,239 0,303 9,478 0,335 

254 403 657 2,1E+121 1,1296E+111 5,468E-11 1 1,01E-07 -6,99558 5,239 0,303 9,478 0,335 

255 405 660 8,3E+121 3,4766E+111 4,207E-11 1 9,68E-08 -7,01405 5,239 0,303 9,478 0,335 

256 406 662 1,7E+122 1,1528E+112 6,976E-11 1 8,98E-08 -7,04653 5,239 0,303 9,478 0,335 

257 408 665 6,6E+122 2,8143E+112 4,257E-11 1 8,56E-08 -7,06761 5,239 0,303 9,478 0,335 

258 409 667 1,3E+123 8,8481E+112 6,692E-11 1 7,89E-08 -7,10297 5,239 0,303 9,478 0,335 

259 411 670 5,3E+123 2,0876E+113 3,948E-11 1 7,49E-08 -7,12527 5,239 0,303 9,478 0,335 

260 413 673 2,1E+124 6,4637E+113 3,056E-11 1 7,19E-08 -7,14335 5,239 0,303 9,478 0,335 

261 414 675 4,2E+124 2,1518E+114 5,086E-11 1 6,68E-08 -7,17521 5,239 0,303 9,478 0,335 

262 416 678 1,7E+125 5,274E+114 3,116E-11 1 6,37E-08 -7,19596 5,239 0,303 9,478 0,335 

263 417 680 3,4E+125 1,6624E+115 4,912E-11 1 5,88E-08 -7,23082 5,239 0,303 9,478 0,335 

264 419 683 1,4E+126 3,933E+115 2,905E-11 1 5,59E-08 -7,25283 5,239 0,303 9,478 0,335 

265 421 686 5,4E+126 1,22E+116 2,253E-11 1 5,36E-08 -7,27071 5,239 0,303 9,478 0,335 

266 422 688 1,1E+127 4,067E+116 3,755E-11 1 4,99E-08 -7,30224 5,239 0,303 9,478 0,335 

267 424 691 4,3E+127 9,9837E+116 2,304E-11 1 4,76E-08 -7,32279 5,239 0,303 9,478 0,335 

268 425 693 8,7E+127 3,1505E+117 3,636E-11 1 4,39E-08 -7,35734 5,239 0,303 9,478 0,335 

269 427 696 3,5E+128 7,4634E+117 2,153E-11 1 4,18E-08 -7,37917 5,239 0,303 9,478 0,335 

270 428 698 6,9E+128 2,3172E+118 3,343E-11 1 3,84E-08 -7,4154 5,239 0,303 9,478 0,335 

271 430 701 2,8E+129 5,4135E+118 1,952E-11 1 3,65E-08 -7,43805 5,239 0,303 9,478 0,335 

272 432 704 1,1E+130 1,6677E+119 1,504E-11 1 3,5E-08 -7,45634 5,239 0,303 9,478 0,335 

273 433 706 2,2E+130 5,5348E+119 2,495E-11 1 3,25E-08 -7,48849 5,239 0,303 9,478 0,335 

274 435 709 8,9E+130 1,3526E+120 1,524E-11 1 3,09E-08 -7,50937 5,239 0,303 9,478 0,335 

275 436 711 1,8E+131 4,2558E+120 2,398E-11 1 2,85E-08 -7,5444 5,239 0,303 9,478 0,335 

276 438 714 7,1E+131 1,0051E+121 1,416E-11 1 2,71E-08 -7,5665 5,239 0,303 9,478 0,335 

277 440 717 2,8E+132 3,1142E+121 1,097E-11 1 2,6E-08 -7,58442 5,239 0,303 9,478 0,335 
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278 441 719 5,7E+132 1,0374E+122 1,827E-11 1 2,42E-08 -7,61601 5,239 0,303 9,478 0,335 

279 443 722 2,3E+133 2,5446E+122 1,12E-11 1 2,31E-08 -7,63659 5,239 0,303 9,478 0,335 

280 444 724 4,5E+133 8,0259E+122 1,767E-11 1 2,13E-08 -7,67116 5,239 0,303 9,478 0,335 

281 446 727 1,8E+134 1,9002E+123 1,046E-11 1 2,03E-08 -7,693 5,239 0,303 9,478 0,335 

282 447 729 3,6E+134 5,8979E+123 1,623E-11 1 1,87E-08 -7,72923 5,239 0,303 9,478 0,335 

283 449 732 1,5E+135 1,3774E+124 9,475E-12 1 1,77E-08 -7,75187 5,239 0,303 9,478 0,335 

284 451 735 5,8E+135 4,2424E+124 7,296E-12 1 1,7E-08 -7,77014 5,239 0,303 9,478 0,335 

285 452 737 1,2E+136 1,4077E+125 1,21E-11 1 1,58E-08 -7,80227 5,239 0,303 9,478 0,335 

286 454 740 4,7E+136 3,4396E+125 7,394E-12 1 1,5E-08 -7,82313 5,239 0,303 9,478 0,335 

287 455 742 9,3E+136 1,0822E+126 1,163E-11 1 1,39E-08 -7,85812 5,239 0,303 9,478 0,335 

288 457 745 3,7E+137 2,5556E+126 6,867E-12 1 1,32E-08 -7,88018 5,239 0,303 9,478 0,335 

289 459 748 1,5E+138 7,9181E+126 5,319E-12 1 1,26E-08 -7,89808 5,239 0,303 9,478 0,335 

290 460 750 3E+138 2,6376E+127 8,86E-12 1 1,18E-08 -7,92963 5,239 0,303 9,478 0,335 

291 462 753 1,2E+139 6,4697E+127 5,433E-12 1 1,12E-08 -7,95017 5,239 0,303 9,478 0,335 

292 463 755 2,4E+139 2,0406E+128 8,568E-12 1 1,04E-08 -7,98468 5,239 0,303 9,478 0,335 

293 465 758 9,5E+139 4,8317E+128 5,072E-12 1 9,85E-09 -8,00648 5,239 0,303 9,478 0,335 

294 466 760 1,9E+140 1,4997E+129 7,871E-12 1 9,06E-09 -8,04264 5,239 0,303 9,478 0,335 

295 468 763 7,6E+140 3,5026E+129 4,596E-12 1 8,61E-09 -8,06524 5,239 0,303 9,478 0,335 

296 470 766 3E+141 1,0789E+130 3,539E-12 1 8,25E-09 -8,08348 5,239 0,303 9,478 0,335 

297 471 768 6,1E+141 3,5803E+130 5,872E-12 1 7,66E-09 -8,11554 5,239 0,303 9,478 0,335 

298 473 771 2,4E+142 8,7487E+130 3,587E-12 1 7,31E-09 -8,13636 5,239 0,303 9,478 0,335 

299 474 773 4,9E+142 2,7527E+131 5,643E-12 1 6,74E-09 -8,17128 5,239 0,303 9,478 0,335 

300 476 776 2E+143 6,5013E+131 3,332E-12 1 6,41E-09 -8,19329 5,239 0,303 9,478 0,335 

301 478 779 7,8E+143 2,0145E+132 2,581E-12 1 6,15E-09 -8,21115 5,239 0,303 9,478 0,335 

302 479 781 1,6E+144 6,7113E+132 4,3E-12 1 5,72E-09 -8,24263 5,239 0,303 9,478 0,335 

303 481 784 6,2E+144 1,6464E+133 2,637E-12 1 5,46E-09 -8,26313 5,239 0,303 9,478 0,335 

304 482 786 1,2E+145 5,1934E+133 4,159E-12 1 5,04E-09 -8,29756 5,239 0,303 9,478 0,335 

305 484 789 5E+145 1,2298E+134 2,462E-12 1 4,79E-09 -8,31931 5,239 0,303 9,478 0,335 

306 485 791 1E+146 3,8177E+134 3,822E-12 1 4,41E-09 -8,35539 5,239 0,303 9,478 0,335 

307 487 794 4E+146 8,9178E+134 2,232E-12 1 4,19E-09 -8,37794 5,239 0,303 9,478 0,335 

308 489 797 1,6E+147 2,7472E+135 1,719E-12 1 4,02E-09 -8,39614 5,239 0,303 9,478 0,335 

309 490 799 3,2E+147 9,1175E+135 2,852E-12 1 3,73E-09 -8,42812 5,239 0,303 9,478 0,335 

310 492 802 1,3E+148 2,2283E+136 1,743E-12 1 3,56E-09 -8,44889 5,239 0,303 9,478 0,335 

311 493 804 2,6E+148 7,012E+136 2,742E-12 1 3,28E-09 -8,48373 5,239 0,303 9,478 0,335 

312 495 807 1E+149 1,6563E+137 1,619E-12 1 3,12E-09 -8,5057 5,239 0,303 9,478 0,335 

313 497 810 4,1E+149 5,133E+137 1,254E-12 1 3E-09 -8,52351 5,239 0,303 9,478 0,335 

314 498 812 8,2E+149 1,7102E+138 2,09E-12 1 2,79E-09 -8,55492 5,239 0,303 9,478 0,335 

315 500 815 3,3E+150 4,196E+138 1,282E-12 1 2,66E-09 -8,57537 5,239 0,303 9,478 0,335 

316 501 817 6,5E+150 1,3238E+139 2,022E-12 1 2,46E-09 -8,60973 5,239 0,303 9,478 0,335 

317 503 820 2,6E+151 3,1353E+139 1,197E-12 1 2,34E-09 -8,63143 5,239 0,303 9,478 0,335 

318 505 823 1E+152 9,7339E+139 9,293E-13 1 2,24E-09 -8,64906 5,239 0,303 9,478 0,335 

319 506 825 2,1E+152 3,2475E+140 1,55E-12 1 2,09E-09 -8,68015 5,239 0,303 9,478 0,335 

320 508 828 8,4E+152 7,98E+140 9,523E-13 1 1,99E-09 -8,70041 5,239 0,303 9,478 0,335 

321 509 830 1,7E+153 2,5203E+141 1,504E-12 1 1,84E-09 -8,73448 5,239 0,303 9,478 0,335 

322 511 833 6,7E+153 5,9767E+141 8,915E-13 1 1,75E-09 -8,75601 5,239 0,303 9,478 0,335 

323 512 835 1,3E+154 1,8572E+142 1,385E-12 1 1,62E-09 -8,79174 5,239 0,303 9,478 0,335 

324 514 838 5,4E+154 4,3435E+142 8,099E-13 1 1,53E-09 -8,81408 5,239 0,303 9,478 0,335 

325 516 841 2,1E+155 1,3393E+143 6,243E-13 1 1,47E-09 -8,83212 5,239 0,303 9,478 0,335 

326 517 843 4,3E+155 4,4481E+143 1,037E-12 1 1,37E-09 -8,86385 5,239 0,303 9,478 0,335 

327 519 846 1,7E+156 1,0881E+144 6,34E-13 1 1,3E-09 -8,88445 5,239 0,303 9,478 0,335 

328 520 848 3,4E+156 3,4263E+144 9,982E-13 1 1,21E-09 -8,91901 5,239 0,303 9,478 0,335 

329 522 851 1,4E+157 8,0999E+144 5,9E-13 1 1,15E-09 -8,94081 5,239 0,303 9,478 0,335 

330 524 854 5,5E+157 2,5118E+145 4,574E-13 1 1,1E-09 -8,9585 5,239 0,303 9,478 0,335 

331 525 856 1,1E+158 8,3733E+145 7,623E-13 1 1,02E-09 -8,98969 5,239 0,303 9,478 0,335 

332 527 859 4,4E+158 2,0558E+146 4,679E-13 1 9,77E-10 -9,01 5,239 0,303 9,478 0,335 

333 528 861 8,8E+158 6,489E+146 7,385E-13 1 9,03E-10 -9,04413 5,239 0,303 9,478 0,335 

334 530 864 3,5E+159 1,5379E+147 4,375E-13 1 8,6E-10 -9,06569 5,239 0,303 9,478 0,335 

335 531 866 7E+159 4,7769E+147 6,795E-13 1 7,92E-10 -9,10146 5,239 0,303 9,478 0,335 

336 533 869 2,8E+160 1,1167E+148 3,972E-13 1 7,52E-10 -9,12381 5,239 0,303 9,478 0,335 

337 535 872 1,1E+161 3,4423E+148 3,061E-13 1 7,21E-10 -9,14186 5,239 0,303 9,478 0,335 

338 536 874 2,2E+161 1,1431E+149 5,081E-13 1 6,71E-10 -9,17358 5,239 0,303 9,478 0,335 

339 538 877 9E+161 2,7954E+149 3,107E-13 1 6,39E-10 -9,19418 5,239 0,303 9,478 0,335 

340 539 879 1,8E+162 8,8015E+149 4,891E-13 1 5,91E-10 -9,22874 5,239 0,303 9,478 0,335 

341 541 882 7,2E+162 2,0804E+150 2,89E-13 1 5,62E-10 -9,25053 5,239 0,303 9,478 0,335 

342 543 885 2,9E+163 6,4509E+150 2,24E-13 1 5,39E-10 -9,2682 5,239 0,303 9,478 0,335 

343 544 887 5,8E+163 2,1503E+151 3,734E-13 1 5,02E-10 -9,29936 5,239 0,303 9,478 0,335 

344 546 890 2,3E+164 5,2789E+151 2,292E-13 1 4,79E-10 -9,31966 5,239 0,303 9,478 0,335 

345 547 892 4,6E+164 1,6662E+152 3,617E-13 1 4,43E-10 -9,35376 5,239 0,303 9,478 0,335 

346 549 895 1,8E+165 3,9487E+152 2,143E-13 1 4,21E-10 -9,3753 5,239 0,303 9,478 0,335 

347 550 897 3,7E+165 1,2265E+153 3,328E-13 1 3,88E-10 -9,41103 5,239 0,303 9,478 0,335 

348 552 900 1,5E+166 2,8673E+153 1,945E-13 1 3,69E-10 -9,43336 5,239 0,303 9,478 0,335 
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349 554 903 5,9E+166 8,8386E+153 1,499E-13 1 3,54E-10 -9,45138 5,239 0,303 9,478 0,335 

350 555 905 1,2E+167 2,935E+154 2,489E-13 1 3,29E-10 -9,48308 5,239 0,303 9,478 0,335 

351 557 908 4,7E+167 7,178E+154 1,522E-13 1 3,14E-10 -9,50366 5,239 0,303 9,478 0,335 

352 558 910 9,4E+167 2,2601E+155 2,395E-13 1 2,9E-10 -9,53818 5,239 0,303 9,478 0,335 

353 560 913 3,8E+168 5,3424E+155 1,416E-13 1 2,75E-10 -9,55995 5,239 0,303 9,478 0,335 

354 562 916 1,5E+169 1,6566E+156 1,097E-13 1 2,64E-10 -9,57759 5,239 0,303 9,478 0,335 

355 563 918 3E+169 5,5223E+156 1,829E-13 1 2,46E-10 -9,60871 5,239 0,303 9,478 0,335 

356 565 921 1,2E+170 1,3558E+157 1,123E-13 1 2,35E-10 -9,62897 5,239 0,303 9,478 0,335 

357 566 923 2,4E+170 4,2796E+157 1,772E-13 1 2,17E-10 -9,66302 5,239 0,303 9,478 0,335 

358 568 926 9,7E+170 1,0143E+158 1,05E-13 1 2,07E-10 -9,68454 5,239 0,303 9,478 0,335 

359 570 929 3,9E+171 3,1507E+158 8,153E-14 1 1,99E-10 -9,702 5,239 0,303 9,478 0,335 

360 571 931 7,7E+171 1,0517E+159 1,361E-13 1 1,85E-10 -9,73284 5,239 0,303 9,478 0,335 

361 573 934 3,1E+172 2,5858E+159 8,364E-14 1 1,77E-10 -9,75292 5,239 0,303 9,478 0,335 

362 574 936 6,2E+172 8,1711E+159 1,321E-13 1 1,63E-10 -9,78668 5,239 0,303 9,478 0,335 

363 576 939 2,5E+173 1,9389E+160 7,839E-14 1 1,56E-10 -9,80803 5,239 0,303 9,478 0,335 

364 577 941 4,9E+173 6,0283E+160 1,219E-13 1 1,43E-10 -9,84346 5,239 0,303 9,478 0,335 

365 579 944 2E+174 1,4108E+161 7,13E-14 1 1,36E-10 -9,8656 5,239 0,303 9,478 0,335 

366 581 947 7,9E+174 4,3523E+161 5,499E-14 1 1,31E-10 -9,88348 5,239 0,303 9,478 0,335 

367 582 949 1,6E+175 1,4462E+162 9,136E-14 1 1,22E-10 -9,91494 5,239 0,303 9,478 0,335 

368 584 952 6,3E+175 3,5397E+162 5,59E-14 1 1,16E-10 -9,93539 5,239 0,303 9,478 0,335 

369 585 954 1,3E+176 1,1152E+163 8,806E-14 1 1,07E-10 -9,96966 5,239 0,303 9,478 0,335 

370 587 957 5,1E+176 2,638E+163 5,208E-14 1 1,02E-10 -9,99127 5,239 0,303 9,478 0,335 

371 589 960 2E+177 8,1848E+163 4,04E-14 1 9,8E-11 -10,0088 5,239 0,303 9,478 0,335 

372 590 962 4,1E+177 2,7297E+164 6,736E-14 1 9,12E-11 -10,0398 5,239 0,303 9,478 0,335 

373 592 965 1,6E+178 6,7056E+164 4,137E-14 1 8,71E-11 -10,0599 5,239 0,303 9,478 0,335 

374 593 967 3,2E+178 2,1176E+165 6,532E-14 1 8,06E-11 -10,0938 5,239 0,303 9,478 0,335 

375 595 970 1,3E+179 5,0216E+165 3,872E-14 1 7,67E-11 -10,1152 5,239 0,303 9,478 0,335 

376 596 972 2,6E+179 1,5606E+166 6,017E-14 1 7,07E-11 -10,1507 5,239 0,303 9,478 0,335 

377 598 975 1E+180 3,6504E+166 3,519E-14 1 6,72E-11 -10,1728 5,239 0,303 9,478 0,335 

378 600 978 4,1E+180 1,1258E+167 2,713E-14 1 6,45E-11 -10,1907 5,239 0,303 9,478 0,335 

379 601 980 8,3E+180 3,7399E+167 4,506E-14 1 6E-11 -10,2222 5,239 0,303 9,478 0,335 

380 603 983 3,3E+181 9,1514E+167 2,757E-14 1 5,72E-11 -10,2426 5,239 0,303 9,478 0,335 

381 604 985 6,6E+181 2,8826E+168 4,342E-14 1 5,29E-11 -10,2769 5,239 0,303 9,478 0,335 

382 606 988 2,7E+182 6,8177E+168 2,567E-14 1 5,03E-11 -10,2985 5,239 0,303 9,478 0,335 

383 608 991 1,1E+183 2,115E+169 1,991E-14 1 4,83E-11 -10,316 5,239 0,303 9,478 0,335 

384 609 993 2,1E+183 7,0529E+169 3,32E-14 1 4,5E-11 -10,3469 5,239 0,303 9,478 0,335 

385 611 996 8,5E+183 1,7324E+170 2,039E-14 1 4,29E-11 -10,3671 5,239 0,303 9,478 0,335 

386 612 998 1,7E+184 5,4704E+170 3,219E-14 1 3,97E-11 -10,4009 5,239 0,303 9,478 0,335 

387 614 1001 6,8E+184 1,2971E+171 1,908E-14 1 3,78E-11 -10,4223 5,239 0,303 9,478 0,335 

388 615 1003 1,4E+185 4,0309E+171 2,965E-14 1 3,48E-11 -10,4578 5,239 0,303 9,478 0,335 

389 617 1006 5,4E+185 9,4284E+171 1,734E-14 1 3,31E-11 -10,4799 5,239 0,303 9,478 0,335 

390 619 1009 2,2E+186 2,9077E+172 1,337E-14 1 3,18E-11 -10,4978 5,239 0,303 9,478 0,335 

391 620 1011 4,4E+186 9,6593E+172 2,22E-14 1 2,96E-11 -10,5292 5,239 0,303 9,478 0,335 

392 622 1014 1,7E+187 2,3635E+173 1,358E-14 1 2,82E-11 -10,5496 5,239 0,303 9,478 0,335 

393 623 1016 3,5E+187 7,4451E+173 2,139E-14 1 2,61E-11 -10,5839 5,239 0,303 9,478 0,335 

394 625 1019 1,4E+188 1,7608E+174 1,265E-14 1 2,48E-11 -10,6055 5,239 0,303 9,478 0,335 

395 627 1022 5,6E+188 5,4625E+174 9,808E-15 1 2,38E-11 -10,623 5,239 0,303 9,478 0,335 

396 628 1024 1,1E+189 1,8216E+175 1,635E-14 1 2,22E-11 -10,6538 5,239 0,303 9,478 0,335 

397 630 1027 4,5E+189 4,4745E+175 1,004E-14 1 2,12E-11 -10,6738 5,239 0,303 9,478 0,335 

398 631 1029 8,9E+189 1,413E+176 1,586E-14 1 1,96E-11 -10,7076 5,239 0,303 9,478 0,335 

399 633 1032 3,6E+190 3,3505E+176 9,4E-15 1 1,87E-11 -10,729 5,239 0,303 9,478 0,335 

400 634 1034 7,1E+190 1,0412E+177 1,461E-14 1 1,72E-11 -10,7645 5,239 0,303 9,478 0,335 

401 636 1037 2,9E+191 2,4355E+177 8,541E-15 1 1,63E-11 -10,7867 5,239 0,303 9,478 0,335 

402 638 1040 1,1E+192 7,5113E+177 6,585E-15 1 1,57E-11 -10,8044 5,239 0,303 9,478 0,335 

403 639 1042 2,3E+192 2,4954E+178 1,094E-14 1 1,46E-11 -10,836 5,239 0,303 9,478 0,335 

404 641 1045 9,1E+192 6,1062E+178 6,692E-15 1 1,39E-11 -10,8563 5,239 0,303 9,478 0,335 

405 642 1047 1,8E+193 1,9235E+179 1,054E-14 1 1,29E-11 -10,8905 5,239 0,303 9,478 0,335 

406 644 1050 7,3E+193 4,5495E+179 6,232E-15 1 1,22E-11 -10,912 5,239 0,303 9,478 0,335 

407 646 1053 2,9E+194 1,4114E+180 4,834E-15 1 1,18E-11 -10,9297 5,239 0,303 9,478 0,335 

408 647 1055 5,8E+194 4,707E+180 8,06E-15 1 1,09E-11 -10,9607 5,239 0,303 9,478 0,335 

409 649 1058 2,3E+195 1,1563E+181 4,95E-15 1 1,04E-11 -10,981 5,239 0,303 9,478 0,335 

410 650 1060 4,7E+195 3,6515E+181 7,816E-15 1 9,67E-12 -11,0146 5,239 0,303 9,478 0,335 

411 652 1063 1,9E+196 8,6591E+181 4,634E-15 1 9,2E-12 -11,036 5,239 0,303 9,478 0,335 

412 654 1066 7,5E+196 2,6911E+182 3,6E-15 1 8,85E-12 -11,0531 5,239 0,303 9,478 0,335 

413 655 1068 1,5E+197 8,9865E+182 6,011E-15 1 8,25E-12 -11,0836 5,239 0,303 9,478 0,335 

414 657 1071 6E+197 2,2108E+183 3,697E-15 1 7,88E-12 -11,1033 5,239 0,303 9,478 0,335 

415 658 1073 1,2E+198 6,989E+183 5,844E-15 1 7,29E-12 -11,137 5,239 0,303 9,478 0,335 

416 660 1076 4,8E+198 1,6594E+184 3,469E-15 1 6,95E-12 -11,158 5,239 0,303 9,478 0,335 

417 661 1078 9,6E+198 5,1615E+184 5,394E-15 1 6,41E-12 -11,1934 5,239 0,303 9,478 0,335 

418 663 1081 3,8E+199 1,2086E+185 3,158E-15 1 6,1E-12 -11,215 5,239 0,303 9,478 0,335 

419 665 1084 1,5E+200 3,7304E+185 2,437E-15 1 5,85E-12 -11,2328 5,239 0,303 9,478 0,335 
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420 666 1086 3,1E+200 1,2401E+186 4,05E-15 1 5,45E-12 -11,2635 5,239 0,303 9,478 0,335 

421 668 1089 1,2E+201 3,0368E+186 2,48E-15 1 5,21E-12 -11,2834 5,239 0,303 9,478 0,335 

422 669 1091 2,4E+201 9,5719E+186 3,908E-15 1 4,82E-12 -11,3171 5,239 0,303 9,478 0,335 

423 671 1094 9,8E+201 2,2656E+187 2,312E-15 1 4,59E-12 -11,3386 5,239 0,303 9,478 0,335 

424 673 1097 3,9E+202 7,0324E+187 1,794E-15 1 4,41E-12 -11,3558 5,239 0,303 9,478 0,335 

425 674 1099 7,8E+202 2,3463E+188 2,993E-15 1 4,11E-12 -11,3864 5,239 0,303 9,478 0,335 

426 676 1102 3,1E+203 5,7668E+188 1,839E-15 1 3,92E-12 -11,4068 5,239 0,303 9,478 0,335 

427 677 1104 6,3E+203 1,8219E+189 2,905E-15 1 3,63E-12 -11,44 5,239 0,303 9,478 0,335 

428 679 1107 2,5E+204 4,3227E+189 1,723E-15 1 3,45E-12 -11,4618 5,239 0,303 9,478 0,335 

429 680 1109 5E+204 1,344E+190 2,679E-15 1 3,19E-12 -11,4967 5,239 0,303 9,478 0,335 

430 682 1112 2E+205 3,1455E+190 1,568E-15 1 3,03E-12 -11,5184 5,239 0,303 9,478 0,335 

431 684 1115 8E+205 9,7054E+190 1,209E-15 1 2,91E-12 -11,5363 5,239 0,303 9,478 0,335 

432 685 1117 1,6E+206 3,2255E+191 2,009E-15 1 2,71E-12 -11,5672 5,239 0,303 9,478 0,335 

433 687 1120 6,4E+206 7,8966E+191 1,23E-15 1 2,59E-12 -11,5872 5,239 0,303 9,478 0,335 

434 688 1122 1,3E+207 2,4885E+192 1,938E-15 1 2,4E-12 -11,6201 5,239 0,303 9,478 0,335 

435 690 1125 5,1E+207 5,8886E+192 1,146E-15 1 2,29E-12 -11,6407 5,239 0,303 9,478 0,335 

436 692 1128 2,1E+208 1,8276E+193 8,894E-16 1 2,2E-12 -11,6579 5,239 0,303 9,478 0,335 

437 693 1130 4,1E+208 6,0968E+193 1,484E-15 1 2,05E-12 -11,6874 5,239 0,303 9,478 0,335 

438 695 1133 1,6E+209 1,4983E+194 9,115E-16 1 1,97E-12 -11,7066 5,239 0,303 9,478 0,335 

439 696 1135 3,3E+209 4,7331E+194 1,44E-15 1 1,82E-12 -11,7397 5,239 0,303 9,478 0,335 

440 698 1138 1,3E+210 1,1229E+195 8,539E-16 1 1,73E-12 -11,7615 5,239 0,303 9,478 0,335 

441 699 1140 2,6E+210 3,4909E+195 1,327E-15 1 1,6E-12 -11,7962 5,239 0,303 9,478 0,335 

442 701 1143 1,1E+211 8,1698E+195 7,766E-16 1 1,52E-12 -11,8179 5,239 0,303 9,478 0,335 

443 703 1146 4,2E+211 2,5206E+196 5,99E-16 1 1,47E-12 -11,834 5,239 0,303 9,478 0,335 

444 704 1148 8,4E+211 8,3767E+196 9,953E-16 1 1,37E-12 -11,8647 5,239 0,303 9,478 0,335 

445 706 1151 3,4E+212 2,0507E+197 6,092E-16 1 1,31E-12 -11,8827 5,239 0,303 9,478 0,335 

446 707 1153 6,7E+212 6,4623E+197 9,598E-16 1 1,21E-12 -11,9172 5,239 0,303 9,478 0,335 

447 709 1156 2,7E+213 1,5292E+198 5,678E-16 1 1,15E-12 -11,9376 5,239 0,303 9,478 0,335 

448 711 1159 1,1E+214 4,7458E+198 4,405E-16 1 1,11E-12 -11,9546 5,239 0,303 9,478 0,335 

449 712 1161 2,2E+214 1,5832E+199 7,348E-16 1 1,03E-12 -11,9861 5,239 0,303 9,478 0,335 

450 714 1164 8,6E+214 3,8907E+199 4,515E-16 1 9,88E-13 -12,0052 5,239 0,303 9,478 0,335 

451 715 1166 1,7E+215 1,2291E+200 7,131E-16 1 9,21E-13 -12,0355 5,239 0,303 9,478 0,335 

452 717 1169 6,9E+215 2,9159E+200 4,229E-16 1 8,77E-13 -12,057 5,239 0,303 9,478 0,335 

453 718 1171 1,4E+216 9,0654E+200 6,574E-16 1 8,1E-13 -12,0913 5,239 0,303 9,478 0,335 

454 720 1174 5,5E+216 2,1216E+201 3,847E-16 1 7,77E-13 -12,1095 5,239 0,303 9,478 0,335 

455 722 1177 2,2E+217 6,5459E+201 2,967E-16 1 7,44E-13 -12,1285 5,239 0,303 9,478 0,335 

456 723 1179 4,4E+217 2,1754E+202 4,93E-16 1 6,99E-13 -12,1552 5,239 0,303 9,478 0,335 

457 725 1182 1,8E+218 5,3258E+202 3,017E-16 1 6,66E-13 -12,1764 5,239 0,303 9,478 0,335 

458 726 1184 3,5E+218 1,6783E+203 4,754E-16 1 6,22E-13 -12,2064 5,239 0,303 9,478 0,335 

459 728 1187 1,4E+219 3,9715E+203 2,813E-16 1 5,88E-13 -12,2303 5,239 0,303 9,478 0,335 

460 730 1190 5,6E+219 1,2326E+204 2,182E-16 1 5,66E-13 -12,247 5,239 0,303 9,478 0,335 

461 731 1192 1,1E+220 4,1121E+204 3,64E-16 1 5,33E-13 -12,2733 5,239 0,303 9,478 0,335 

462 733 1195 4,5E+220 1,0106E+205 2,237E-16 1 5,11E-13 -12,2918 5,239 0,303 9,478 0,335 

463 734 1197 9E+220 3,1926E+205 3,533E-16 1 4,77E-13 -12,3211 5,239 0,303 9,478 0,335 

464 736 1200 3,6E+221 7,5745E+205 2,095E-16 1 4,55E-13 -12,3418 5,239 0,303 9,478 0,335 

465 738 1203 1,4E+222 2,3549E+206 1,629E-16 1 4,44E-13 -12,3525 5,239 0,303 9,478 0,335 

466 739 1205 2,9E+222 7,8665E+206 2,72E-16 1 4,22E-13 -12,3748 5,239 0,303 9,478 0,335 

467 741 1208 1,2E+223 1,9361E+207 1,674E-16 1 4E-13 -12,3983 5,239 0,303 9,478 0,335 

468 742 1210 2,3E+223 6,1228E+207 2,647E-16 1 3,77E-13 -12,4231 5,239 0,303 9,478 0,335 

469 744 1213 9,3E+223 1,4544E+208 1,572E-16 1 3,66E-13 -12,4361 5,239 0,303 9,478 0,335 

470 745 1215 1,9E+224 4,5256E+208 2,445E-16 1 3,44E-13 -12,4632 5,239 0,303 9,478 0,335 

471 747 1218 7,4E+224 1,0602E+209 1,432E-16 1 3,33E-13 -12,4775 5,239 0,303 9,478 0,335 

472 749 1221 3E+225 3,2736E+209 1,106E-16 1 3,22E-13 -12,4922 5,239 0,303 9,478 0,335 

473 750 1223 5,9E+225 1,0886E+210 1,838E-16 1 3E-13 -12,5232 5,239 0,303 9,478 0,335 

474 752 1226 2,4E+226 2,667E+210 1,126E-16 1 2,89E-13 -12,5396 5,239 0,303 9,478 0,335 

475 753 1228 4,7E+226 8,4092E+210 1,775E-16 1 2,66E-13 -12,5744 5,239 0,303 9,478 0,335 

476 755 1231 1,9E+227 1,9913E+211 1,051E-16 1 2,55E-13 -12,5929 5,239 0,303 9,478 0,335 

477 757 1234 7,6E+227 6,1832E+211 8,157E-17 1 2,44E-13 -12,6122 5,239 0,303 9,478 0,335 

478 758 1236 1,5E+228 2,0637E+212 1,361E-16 1 2,33E-13 -12,6324 5,239 0,303 9,478 0,335 

479 760 1239 6,1E+228 5,0742E+212 8,367E-17 1 2,22E-13 -12,6536 5,239 0,303 9,478 0,335 

480 761 1241 1,2E+229 1,6037E+213 1,322E-16 1 2,11E-13 -12,6758 5,239 0,303 9,478 0,335 

481 763 1244 4,9E+229 3,8065E+213 7,846E-17 1 2E-13 -12,6993 5,239 0,303 9,478 0,335 

482 764 1246 9,7E+229 1,1839E+214 1,22E-16 1 1,89E-13 -12,7241 5,239 0,303 9,478 0,335 

483 766 1249 3,9E+230 2,7722E+214 7,142E-17 1 1,78E-13 -12,7505 5,239 0,303 9,478 0,335 

484 768 1252 1,6E+231 8,5565E+214 5,511E-17 1 1,78E-13 -12,7505 5,239 0,303 9,478 0,335 

485 769 1254 3,1E+231 2,8446E+215 9,161E-17 1 1,67E-13 -12,7785 5,239 0,303 9,478 0,335 

486 771 1257 1,2E+232 6,9669E+215 5,609E-17 1 1,55E-13 -12,8085 5,239 0,303 9,478 0,335 

487 772 1259 2,5E+232 2,1962E+216 8,841E-17 1 1,44E-13 -12,8406 5,239 0,303 9,478 0,335 

488 774 1262 9,9E+232 5,1993E+216 5,233E-17 1 1,44E-13 -12,8406 5,239 0,303 9,478 0,335 

489 776 1265 4E+233 1,6142E+217 4,061E-17 1 1,44E-13 -12,8406 5,239 0,303 9,478 0,335 

490 777 1267 7,9E+233 5,3867E+217 6,777E-17 1 1,33E-13 -12,8754 5,239 0,303 9,478 0,335 



P 73/86                                                    

v w TFA 2w #(v) #(v)/2w ∑#(v)/2w 

r =  

1-∑#(v)/2w 

% 

Log10(r) 

Average 

TFA  

all N 

Gap to 

(6Ln(3)/Ln(2
)+1)/2 

%  

Average 

TFA  

odd  N 

Gap to 

6Ln(3)/Ln(2) 

% 

491 779 1270 3,2E+234 1,3243E+218 4,165E-17 1 1,33E-13 -12,8754 5,239 0,303 9,478 0,335 

492 780 1272 6,4E+234 4,1849E+218 6,581E-17 1 1,22E-13 -12,9132 5,239 0,303 9,478 0,335 

493 782 1275 2,5E+235 9,9323E+218 3,905E-17 1 1,22E-13 -12,9132 5,239 0,303 9,478 0,335 

494 783 1277 5,1E+235 3,0889E+219 6,072E-17 1 1,11E-13 -12,9546 5,239 0,303 9,478 0,335 

495 785 1280 2E+236 7,232E+219 3,554E-17 1 * * 5,239 0,303 9,478 0,335 

496 787 1283 8,1E+236 2,2321E+220 2,742E-17 1   5,239 0,303 9,478 0,335 

497 788 1285 1,6E+237 7,4201E+220 4,558E-17 1   5,239 0,303 9,478 0,335 

498 790 1288 6,5E+237 1,8172E+221 2,791E-17 1   5,239 0,303 9,478 0,335 

499 791 1290 1,3E+238 5,7283E+221 4,398E-17 1   5,239 0,303 9,478 0,335 

500 793 1293 5,2E+238 1,356E+222 2,603E-17 1   5,239 0,303 9,478 0,335 

501 795 1296 2,1E+239 4,21E+222 2,02E-17 1   5,239 0,303 9,478 0,335 

502 796 1298 4,2E+239 1,4049E+223 3,371E-17 1   5,239 0,303 9,478 0,335 

503 798 1301 1,7E+240 3,4537E+223 2,072E-17 1   5,239 0,303 9,478 0,335 

504 799 1303 3,3E+240 1,0914E+224 3,273E-17 1   5,239 0,303 9,478 0,335 

505 801 1306 1,3E+241 2,5902E+224 1,942E-17 1   5,239 0,303 9,478 0,335 

506 802 1308 2,7E+241 8,0555E+224 3,02E-17 1   5,239 0,303 9,478 0,335 

507 804 1311 1,1E+242 1,886E+225 1,768E-17 1   5,239 0,303 9,478 0,335 

508 806 1314 4,3E+242 5,821E+225 1,364E-17 1   5,239 0,303 9,478 0,335 

509 807 1316 8,5E+242 1,9351E+226 2,267E-17 1   5,239 0,303 9,478 0,335 

510 809 1319 3,4E+243 4,7391E+226 1,388E-17 1   5,239 0,303 9,478 0,335 

511 810 1321 6,8E+243 1,4939E+227 2,188E-17 1   5,239 0,303 9,478 0,335 

512 812 1324 2,7E+244 3,5365E+227 1,295E-17 1   5,239 0,303 9,478 0,335 

513 814 1327 1,1E+245 1,098E+228 1,005E-17 1   5,239 0,303 9,478 0,335 

514 815 1329 2,2E+245 3,6639E+228 1,677E-17 1   5,239 0,303 9,478 0,335 

515 817 1332 8,7E+245 9,0076E+228 1,031E-17 1   5,239 0,303 9,478 0,335 

516 818 1334 1,7E+246 2,8465E+229 1,628E-17 1   5,239 0,303 9,478 0,335 

517 820 1337 7E+246 6,7559E+229 9,662E-18 1   5,239 0,303 9,478 0,335 

518 822 1340 2,8E+247 2,1011E+230 7,512E-18 1   5,239 0,303 9,478 0,335 

519 823 1342 5,6E+247 7,0204E+230 1,255E-17 1   5,239 0,303 9,478 0,335 

520 825 1345 2,2E+248 1,7284E+231 7,725E-18 1   5,239 0,303 9,478 0,335 

521 826 1347 4,5E+248 5,4678E+231 1,222E-17 1   5,239 0,303 9,478 0,335 

522 828 1350 1,8E+249 1,2993E+232 7,259E-18 1   5,239 0,303 9,478 0,335 

523 829 1352 3,6E+249 4,0441E+232 1,13E-17 1   5,239 0,303 9,478 0,335 

524 831 1355 1,4E+250 9,4779E+232 6,619E-18 1   5,239 0,303 9,478 0,335 

525 833 1358 5,7E+250 2,9274E+233 5,111E-18 1   5,239 0,303 9,478 0,335 

526 834 1360 1,1E+251 9,7372E+233 8,5E-18 1   5,239 0,303 9,478 0,335 

527 836 1363 4,6E+251 2,3864E+234 5,208E-18 1   5,239 0,303 9,478 0,335 

528 837 1365 9,2E+251 7,5265E+234 8,213E-18 1   5,239 0,303 9,478 0,335 

529 839 1368 3,7E+252 1,7829E+235 4,864E-18 1   5,239 0,303 9,478 0,335 

530 841 1371 1,5E+253 5,5379E+235 3,777E-18 1   5,239 0,303 9,478 0,335 

531 842 1373 2,9E+253 1,8487E+236 6,304E-18 1   5,239 0,303 9,478 0,335 

532 844 1376 1,2E+254 4,5472E+236 3,876E-18 1   5,239 0,303 9,478 0,335 

533 845 1378 2,3E+254 1,4375E+237 6,127E-18 1   5,239 0,303 9,478 0,335 

534 847 1381 9,4E+254 3,4134E+237 3,637E-18 1   5,239 0,303 9,478 0,335 

535 848 1383 1,9E+255 1,0619E+238 5,658E-18 1   5,239 0,303 9,478 0,335 

536 850 1386 7,5E+255 2,4875E+238 3,313E-18 1   5,239 0,303 9,478 0,335 

537 852 1389 3E+256 7,68E+238 2,557E-18 1   5,239 0,303 9,478 0,335 

538 853 1391 6E+256 2,5539E+239 4,252E-18 1   5,239 0,303 9,478 0,335 

539 855 1394 2,4E+257 6,257E+239 2,604E-18 1   5,239 0,303 9,478 0,335 

540 856 1396 4,8E+257 1,973E+240 4,106E-18 1   5,239 0,303 9,478 0,335 

541 858 1399 1,9E+258 4,6724E+240 2,431E-18 1   5,239 0,303 9,478 0,335 

542 860 1402 7,7E+258 1,451E+241 1,887E-18 1   5,239 0,303 9,478 0,335 

543 861 1404 1,5E+259 4,8433E+241 3,15E-18 1   5,239 0,303 9,478 0,335 

544 863 1407 6,2E+259 1,1911E+242 1,937E-18 1   5,239 0,303 9,478 0,335 

545 864 1409 1,2E+260 3,765E+242 3,061E-18 1   5,239 0,303 9,478 0,335 

546 866 1412 4,9E+260 8,9387E+242 1,817E-18 1   5,239 0,303 9,478 0,335 

547 867 1414 9,8E+260 2,7806E+243 2,826E-18 1   5,239 0,303 9,478 0,335 

548 869 1417 3,9E+261 6,5126E+243 1,655E-18 1   5,239 0,303 9,478 0,335 

549 871 1420 1,6E+262 2,0106E+244 1,277E-18 1   5,239 0,303 9,478 0,335 

550 872 1422 3,1E+262 6,6855E+244 2,123E-18 1   5,239 0,303 9,478 0,335 

551 874 1425 1,3E+263 1,6378E+245 1,3E-18 1   5,239 0,303 9,478 0,335 

552 875 1427 2,5E+263 5,1642E+245 2,05E-18 1   5,239 0,303 9,478 0,335 

553 877 1430 1E+264 1,2229E+246 1,214E-18 1   5,239 0,303 9,478 0,335 

554 879 1433 4E+264 3,7977E+246 9,422E-19 1   5,239 0,303 9,478 0,335 

555 880 1435 8,1E+264 1,2676E+247 1,572E-18 1   5,239 0,303 9,478 0,335 

556 882 1438 3,2E+265 3,1172E+247 9,667E-19 1   5,239 0,303 9,478 0,335 

557 883 1440 6,4E+265 9,8529E+247 1,528E-18 1   5,239 0,303 9,478 0,335 

558 885 1443 2,6E+266 2,3392E+248 9,068E-19 1   5,239 0,303 9,478 0,335 

559 886 1445 5,2E+266 7,2766E+248 1,41E-18 1   5,239 0,303 9,478 0,335 

560 888 1448 2,1E+267 1,7042E+249 8,258E-19 1   5,239 0,303 9,478 0,335 

561 890 1451 8,3E+267 5,2614E+249 6,374E-19 1   5,239 0,303 9,478 0,335 
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562 891 1453 1,7E+268 1,7495E+250 1,06E-18 1   5,239 0,303 9,478 0,335 

563 893 1456 6,6E+268 4,2858E+250 6,49E-19 1   5,239 0,303 9,478 0,335 

564 894 1458 1,3E+269 1,3514E+251 1,023E-18 1   5,239 0,303 9,478 0,335 

565 896 1461 5,3E+269 3,2001E+251 6,057E-19 1   5,239 0,303 9,478 0,335 

566 898 1464 2,1E+270 9,9376E+251 4,703E-19 1   5,239 0,303 9,478 0,335 

567 899 1466 4,2E+270 3,317E+252 7,848E-19 1   5,239 0,303 9,478 0,335 

568 901 1469 1,7E+271 8,157E+252 4,825E-19 1   5,239 0,303 9,478 0,335 

569 902 1471 3,4E+271 2,5783E+253 7,626E-19 1   5,239 0,303 9,478 0,335 

570 904 1474 1,4E+272 6,1213E+253 4,526E-19 1   5,239 0,303 9,478 0,335 

571 906 1477 5,4E+272 1,9042E+254 3,52E-19 1   5,239 0,303 9,478 0,335 

572 907 1479 1,1E+273 6,3641E+254 5,882E-19 1   5,239 0,303 9,478 0,335 

573 909 1482 4,3E+273 1,5673E+255 3,621E-19 1   5,239 0,303 9,478 0,335 

574 910 1484 8,7E+273 4,9591E+255 5,729E-19 1   5,239 0,303 9,478 0,335 

575 912 1487 3,5E+274 1,1787E+256 3,405E-19 1   5,239 0,303 9,478 0,335 

576 913 1489 6,9E+274 3,6699E+256 5,3E-19 1   5,239 0,303 9,478 0,335 

577 915 1492 2,8E+275 8,6035E+256 3,106E-19 1   5,239 0,303 9,478 0,335 

578 917 1495 1,1E+276 2,658E+257 2,399E-19 1   5,239 0,303 9,478 0,335 

579 918 1497 2,2E+276 8,8432E+257 3,991E-19 1   5,239 0,303 9,478 0,335 

580 920 1500 8,9E+276 2,1679E+258 2,446E-19 1   5,239 0,303 9,478 0,335 

581 921 1502 1,8E+277 6,839E+258 3,858E-19 1   5,239 0,303 9,478 0,335 

582 923 1505 7,1E+277 1,6205E+259 2,285E-19 1   5,239 0,303 9,478 0,335 

583 925 1508 2,8E+278 5,0347E+259 1,775E-19 1   5,239 0,303 9,478 0,335 

584 926 1510 5,7E+278 1,6811E+260 2,964E-19 1   5,239 0,303 9,478 0,335 

585 928 1513 2,3E+279 4,1361E+260 1,823E-19 1   5,239 0,303 9,478 0,335 

586 929 1515 4,5E+279 1,3079E+261 2,882E-19 1   5,239 0,303 9,478 0,335 

587 931 1518 1,8E+280 3,1064E+261 1,711E-19 1   5,239 0,303 9,478 0,335 

588 932 1520 3,6E+280 9,6666E+261 2,663E-19 1   5,239 0,303 9,478 0,335 

589 934 1523 1,5E+281 2,2649E+262 1,56E-19 1   5,239 0,303 9,478 0,335 

590 936 1526 5,8E+281 6,9947E+262 1,204E-19 1   5,239 0,303 9,478 0,335 

591 937 1528 1,2E+282 2,3265E+263 2,003E-19 1   5,239 0,303 9,478 0,335 

592 939 1531 4,6E+282 5,7014E+263 1,227E-19 1   5,239 0,303 9,478 0,335 

593 940 1533 9,3E+282 1,7982E+264 1,935E-19 1   5,239 0,303 9,478 0,335 

594 942 1536 3,7E+283 4,2597E+264 1,146E-19 1   5,239 0,303 9,478 0,335 

595 944 1539 1,5E+284 1,3232E+265 8,898E-20 1   5,239 0,303 9,478 0,335 

596 945 1541 3E+284 4,4175E+265 1,485E-19 1   5,239 0,303 9,478 0,335 

597 947 1544 1,2E+285 1,0867E+266 9,135E-20 1   5,239 0,303 9,478 0,335 

598 948 1546 2,4E+285 3,4356E+266 1,444E-19 1   5,239 0,303 9,478 0,335 

599 950 1549 9,5E+285 8,1589E+266 8,573E-20 1   5,239 0,303 9,478 0,335 

600 951 1551 1,9E+286 2,5387E+267 1,334E-19 1   5,239 0,303 9,478 0,335 

601 953 1554 7,6E+286 5,9475E+267 7,812E-20 1   5,239 0,303 9,478 0,335 

602 955 1557 3E+287 1,8366E+268 6,031E-20 1   5,239 0,303 9,478 0,335 

603 956 1559 6,1E+287 6,1081E+268 1,003E-19 1   5,239 0,303 9,478 0,335 

604 958 1562 2,4E+288 1,4968E+269 6,144E-20 1   5,239 0,303 9,478 0,335 

605 959 1564 4,9E+288 4,7205E+269 9,688E-20 1   5,239 0,303 9,478 0,335 

606 961 1567 1,9E+289 1,1181E+270 5,737E-20 1   5,239 0,303 9,478 0,335 

607 963 1570 7,8E+289 3,4731E+270 4,455E-20 1   5,239 0,303 9,478 0,335 

608 964 1572 1,6E+290 1,1595E+271 7,436E-20 1   5,239 0,303 9,478 0,335 

609 966 1575 6,2E+290 2,852E+271 4,573E-20 1   5,239 0,303 9,478 0,335 

610 967 1577 1,2E+291 9,0167E+271 7,228E-20 1   5,239 0,303 9,478 0,335 

611 969 1580 5E+291 2,1412E+272 4,291E-20 1   5,239 0,303 9,478 0,335 

612 970 1582 1E+292 6,6623E+272 6,676E-20 1   5,239 0,303 9,478 0,335 

613 972 1585 4E+292 1,5608E+273 3,91E-20 1   5,239 0,303 9,478 0,335 

614 974 1588 1,6E+293 4,8196E+273 3,019E-20 1   5,239 0,303 9,478 0,335 

615 975 1590 3,2E+293 1,6029E+274 5,019E-20 1   5,239 0,303 9,478 0,335 

616 977 1593 1,3E+294 3,9277E+274 3,075E-20 1   5,239 0,303 9,478 0,335 

617 978 1595 2,6E+294 1,2387E+275 4,849E-20 1   5,239 0,303 9,478 0,335 

618 980 1598 1E+295 2,9341E+275 2,871E-20 1   5,239 0,303 9,478 0,335 

619 982 1601 4,1E+295 9,1136E+275 2,23E-20 1   5,239 0,303 9,478 0,335 

620 983 1603 8,2E+295 3,0425E+276 3,722E-20 1   5,239 0,303 9,478 0,335 

621 985 1606 3,3E+296 7,4839E+276 2,289E-20 1   5,239 0,303 9,478 0,335 

622 986 1608 6,5E+296 2,366E+277 3,618E-20 1   5,239 0,303 9,478 0,335 

623 988 1611 2,6E+297 5,6187E+277 2,148E-20 1   5,239 0,303 9,478 0,335 

624 990 1614 1E+298 1,7482E+278 1,671E-20 1   5,239 0,303 9,478 0,335 

625 991 1616 2,1E+298 5,8438E+278 2,792E-20 1   5,239 0,303 9,478 0,335 

626 993 1619 8,4E+298 1,4395E+279 1,72E-20 1   5,239 0,303 9,478 0,335 

627 994 1621 1,7E+299 4,5557E+279 2,721E-20 1   5,239 0,303 9,478 0,335 

628 996 1624 6,7E+299 1,0831E+280 1,617E-20 1   5,239 0,303 9,478 0,335 

629 997 1626 1,3E+300 3,3729E+280 2,518E-20 1   5,239 0,303 9,478 0,335 

630 999 1629 5,4E+300 7,9093E+280 1,476E-20 1   5,239 0,303 9,478 0,335 

631 1001 1632 2,1E+301 2,444E+281 1,14E-20 1   5,239 0,303 9,478 0,335 

632 1002 1634 4,3E+301 8,1328E+281 1,898E-20 1   5,239 0,303 9,478 0,335 
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633 1004 1637 1,7E+302 1,9942E+282 1,163E-20 1   5,239 0,303 9,478 0,335 

634 1005 1639 3,4E+302 6,2924E+282 1,835E-20 1   5,239 0,303 9,478 0,335 

635 1007 1642 1,4E+303 1,4913E+283 1,087E-20 1   5,239 0,303 9,478 0,335 

636 1009 1645 5,5E+303 4,6344E+283 8,447E-21 1   5,239 0,303 9,478 0,335 

637 1010 1647 1,1E+304 1,5477E+284 1,411E-20 1   5,239 0,303 9,478 0,335 

638 1012 1650 4,4E+304 3,8088E+284 8,678E-21 1   5,239 0,303 9,478 0,335 

639 1013 1652 8,8E+304 1,2046E+285 1,372E-20 1   5,239 0,303 9,478 0,335 

640 1015 1655 3,5E+305 2,8618E+285 8,151E-21 1   5,239 0,303 9,478 0,335 

641 1016 1657 7E+305 8,9071E+285 1,268E-20 1   5,239 0,303 9,478 0,335 

642 1018 1660 2,8E+306 2,0875E+286 7,432E-21 1   5,239 0,303 9,478 0,335 

643 1020 1663 1,1E+307 6,4481E+286 5,739E-21 1   5,239 0,303 9,478 0,335 

644 1021 1665 2,2E+307 2,145E+287 9,546E-21 1   5,239 0,303 9,478 0,335 

645 1023 1668 9E+307 5,258E+287 5,85E-21 1   5,239 0,303 9,478 0,335 

 

* Evolution not detectable with a 14 significant figures’ tool 
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APPENDIX 10 
 

List of associates populations 
  

v #(v) Nb digits 
1 1 1 

2 1 1 

3 2 1 

4 3 1 

5 7 1 

6 12 2 

7 30 2 

8 85 2 

9 173 3 

10 476 3 

11 961 3 

12 2652 4 

13 8045 4 

14 17637 5 

15 51033 5 

16 108950 6 

17 312455 6 

18 663535 6 

19 1900470 7 

20 5936673 7 

21 13472296 8 

22 39993895 8 

23 87986917 8 

24 257978502 9 

25 820236724 9 

26 1899474678 10 

27 5723030586 10 

28 12809477536 11 

29 38036848410 11 

30 84141805077 11 

31 248369601964 12 

32 794919136728 12 

33 1857112329035 13 

34 5636545892795 13 

35 12732900345928 14 

36 38088111350198 14 

37 123110229387834 15 

38 290838337577435 15 

39 889949312454085 15 

40 2029460152095008 16 

41 6113392816333320 16 

42 13759389839553008 17 

43 41156292958100112 17 

44 133180667145777072 18 

45 315356241137505268 18 

46 967303800643232882 18 

47 2213388970068123188 19 

48 6687324379116300569 19 

49 21797112395398269352 20 

50 52028134169251235063 20 

51 160509643506854706934 21 

52 369707873749224505928 21 

53 1122428422670255691408 22 

54 3672921591387837707209 22 

55 8808298119720364971552 22 

56 27272844922266198818078 23 

57 63092460692093312467525 23 

58 192189781828748623023765 24 

59 438474769118020519475109 24 

60 1325438036712274130536314 25 

61 4327322846731848749589802 25 

62 10359365401268828714082041 26 

63 32053249939776775765443011 26 

64 74131102876631444255429073 26 

65 225858413465652228863388831 27 

66 741443489674457603855203276 27 

67 1785481605637440068038872437 28 

68 5547417647649572762833925633 28 

69 12889454614422529463270057028 29 

70 39402905856990930693224661645 29 

71 90297035113874205499700937260 29 

72 273928531193931970704903203177 30 

73 897090218290757055648138279392 30 

74 2155926982649595310690032957266 31 

75 6691781608299642589376303568996 31 

76 15537359898820273235593329305889 32 

77 47487662545946745540039278195088 32 

78 156316342831104291731209027147600 33 

79 377716106525158353653530075243889 33 

80 1176811162775483601693782177033888 34 

81 2743802136233200494910736532266785 34 
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v #(v) Nb digits 
82 8411057914587300906166815299630500 34 

83 19341521721191987061989767740559096 35 

84 58836246007671980676701305572008616 35 

85 193138495639418728601352254672212960 36 

86 465534445234582735866137203349361804 36 

87 1448445223155386319511317691248362495 37 

88 3373149990242577453089766471684306119 37 

89 10334251171116717047126250176555095698 38 

90 34088001847162371052513765703648936115 38 

91 82583155244433866410001965296565270848 38 

92 257840525338468016226253547428075519168 39 

93 602756928967309414035917333281627812370 39 

94 1851651965537096155939804262166579952960 40 

95 4269153171659878439802176653650716140929 40 

96 13013909721099237630683750883559363836634 41 

97 42797498095310025920131765800438548654518 41 

98 103392496644269951853614096249825690130971 42 

99 322286740998519663906776014908396560582530 42 

100 752276648034035903600966817196471179765521 42 

101 2309006583627815515505755316801664143732646 43 

102 7628596724794444806414306747940948553719044 43 

103 18518729896530741802425404685304326921764519 44 

104 57914311854241038438766835035610127590755895 44 

105 135665621726476764160506892120721626921716947 45 

106 417451108431676622883853466467906558507295352 45 

107 1381907292922271151332329020186521146774244031 46 

108 3362308473961436927467215346342858156715109548 46 

109 10533163485311194035790425530707469136121956763 47 

110 24723967895288235964868193635920670242963081116 47 

111 76192955732756159888369559442435653542076648850 47 

112 176349366905181466048250152349003614038454573622 48 

113 539200314906509693307033954883419048175376795433 48 

114 1777762489157380550203432233454821947948884293931 49 

115 4308475979191631162135208582865893919203172132755 49 

116 13464328269199929131968861306231260602576331693715 50 

117 31527304354527972420506929163152214844265619103117 50 

118 97011073318893862611206242016800656349508722216524 50 

119 321200163492643800441357087231517531937546358605332 51 

120 781826905130092097954495478852339528548158506884384 51 

121 2450373701953557431607378691550657268769334632341673 52 

122 5755624322673986775645514596593422922333169291683759 52 

123 17748849438755146184199291157778718381014761412043600 53 

124 41116327752385680018869901779271723464347251662368990 53 

125 125813213211857528115394989054222352956658285070632266 54 

126 415105061675045717401816943215855130645180518903617309 54 

127 1006961750429431450023977102603465018708896682536143619 55 

128 3149334527077733137330717450335100226003941674246806102 55 

129 7381856449916452922400626553756546005645615022681673193 55 

130 22733678072032057836142962290872708520580726283729980426 56 

131 75327447184862619124301064959090101161667831970499069931 56 

132 183531587265643301289469161590061471306901949423173942074 57 

133 575685473560212877627712588936066117730141243603605243561 57 

134 1353610042078597534570309208197142802030125590335302200099 58 

135 4177717239329861787328813736359606565862221268825119133144 58 

136 9688298214927348638393486067461487530436313617554941442979 58 

137 29671333713543579995166204755459038870410196020843307147386 59 

138 97971535404727195852912416465527658565905181830460512557530 59 

139 237889706748238354373195462113880803217602532402858052070429 60 

140 744609801490842660570487971300379158686237819598678620411304 60 

141 1747082599149644693085862202423770695826272663379067241660046 61 

142 5384854235330558173552433373307971743406262216101448554792788 61 

143 17855418039761130989397727138724148906582881641567088569678721 62 

144 43543594901344769376176040566757329360173221861188965849047283 62 

145 136686607235429353821029182342915741647572230383963827434347544 63 

146 321696526202812200133894544045652164217389894593861013994696313 63 

147 993635499326765498246069027087455786762500240652152536226007160 63 

148 2306514212301190069820409126531352471155886655823489112786612400 64 

149 7069449733045554361258708345708771319865846723348183930667489194 64 

150 23358507170829004999571540778196644736983480103070080354245165177 65 

151 56767058442298400460965171741353069454359982813472595413125833035 65 

152 177810873718038212171851250710040791153068480673847425794906219640 66 

153 417571884884403039721135630694261644069892860712802437982170516569 66 

154 1287973381824437520802331516846402279831813505502569046562729259006 67 

155 4273451064784280762409473832669874249422305242872977522686714486181 67 

156 10429954490873140290825261284292546862084393927897676264875624739774 68 

157 32762111173737563463166812718166677616572742367892231783700179754144 68 

158 77171014701110422329375922876830033520195289101743059523111694673348 68 

159 238522316421320978588917692233363414243674105912566099566336244721512 69 

160 792671361843582909756433418506802140945664053595100947849366943055027 69 

161 1938149484343764719905423876895343603751625390241910067211236056365513 70 

162 6096221634780004880437934226530185396319762655658196996953822265574618 70 

163 14381915573288077753848190652950125336731938253297178399158288914052225 71 

164 44503241985569814121080586633255877968139596811082376679843843084787810 71 

165 103531481742847388423878396032484232796324824510220187353261273293114750 72 

166 317860265515296689431703125375116688887079061010871917304562223269645436 72 

167 1051753666643071928714245211026570242802088820977726258949305505265391854 73 

168 2560503958541017837411384245003006752556283290861396230812843646359200153 73 
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v #(v) Nb digits 
169 8031443735704765909704438288112406713377631204998315915460528828002536400 73 

170 18893402099312150499566847112642467318037901344069300101358753045682624642 74 

171 58354481769573933998397699311192802945345249336400994530742131543181002464 74 

172 193843275869239203219577831382207453735482600977810979974452651928249864021 75 

173 473786879166055612002106595666152866283420025677297291365948873869222522282 75 

174 1489982036422631183465875921910016756506140412710690550925755949573218149276 76 

175 3514742418363413968916386821614260914049833058809074832914525370806074580380 76 

176 10876081829738849521783325721932969289690635973694937767824540286333795321400 77 

177 25304269560116371980905260991855950985809151147057548482839991211561270828066 77 

178 77699445024517658073824598961240638459078845337798691512017844951980383214968 77 

179 257137772941195644240773505174066800138828993317232416314503612341859455560444 78 

180 626157213324218693716066320587724490648832580727457906851023440694826026747124 78 

181 1964504480952172799435965269382443347368955878182781830830686553577407523574152 79 

182 4622859933399301248165037999692007204896313757241302627990157207894504869067564 79 

183 14282378860863920832236557086499248611043158811827966970651306152683501915692276 80 

184 47456388047967438121610875232113997159057555453837156018552561783007318461291535 80 

185 116033576300726310813934109632518152868961145439684031931815667851301881550715033 81 

186 365020596490512081886894567639816250033590500804521335697999128002476520767924030 81 

187 861404264629143946658243347359628978300305576058566338183425228582024196891145830 81 

188 2666462800124955894125478809728450270582982001940156954291550862050692090817688160 82 

189 6206542678025330760041752690001599487835420188604033597109748906463205053156170491 82 

190 19064889717968138515898207322614733115742668069827455413899424225044751955157148504 83 

191 63113967620510203992986759204568990057724105122910851944081566604083707877621425294 83 

192 153754431028076719241280106318606317169094614689013811037831681787866812623171131614 84 

193 482560877074313508822053151858312574035479075654337682386368479765260261157007142200 84 

194 1136076155656382827501748946423592272786044918022028100713856438621830565805696433332 85 

195 3511238693847552163140124055785500295718353116543847908694377571939320005432974679769 85 

196 11670761075502561699001225712345623321206609623438515653446777112966942889503944218522 86 

197 28547858866601848380827109515492598113719929965512396276538899768188195417775122991503 86 

198 89838359167513570001285266410334237249666415689927888373758599398435884334222040248831 86 

199 212103463947439370094723511415378523444391951060167167681156554651894591229765450398925 87 

200 656806675415484094200100898233709221596805033311728420917526057942832163142676382702260 87 

201 1529521697313791255149057175236694954324379833018091836162568610052464825042974622948613 88 

202 4700093125380904617365738320697210832899965651087902324721159690134754016742170409664623 88 

203 15564812775862747684539873694166524771532390690154428616429407309872298927263951042999451 89 

204 37934327780054532595575090496569815341356410306846966700569649506868039150130619362129023 89 

205 119099861622907665294356710808017665200282344693613164027831137888223984944886215366804964 90 

206 280518704719916993147459023254051985370050092270673557410952851479149862063284874627247791 90 

207 867309987514602333812746276482256226172056120590817724252099787807833650209506850384294596 90 

208 2883724414478036727127690328096845700634419797736120127799328947143599549458020083922082424 91 

209 7056789086334398259202454929135515492074909290705175637012768599171501240575092299686690444 91 

210 22214870277810346176133966025942105135452486057764473741002614682436047793455776374693267793 92 

211 52470744211862206208978508763383004637871271384270221619756771372111990006332691217172305047 92 

212 162540014725361100211242679607923416164412937211176836834185919156683209821107441401140530844 93 

213 541219112382749280422037870806431202976676846801151258490393361823886909203340165498487701691 93 

214 1326609433939247729577667119254007604860095741221329254907950244248056213627623026498218407034 94 

215 4181228418148591748734850873532880518447152082991088312896241015902430256599590543552235824284 94 

216 9889546090673085861844625050630105234322095674992889243195906518643703235752848224386974280577 94 

217 30666183785296347688015584748927421247840991853616930462402995838021948611927743163379736150908 95 

218 71528577568529708153944750076231371415081972117197471131385415333523344880449508964150448040880 95 

219 220071871687914882490296125236486929667891523721648998537999389885944747327439254765718328805090 96 

220 729536405515570720871419834757007309817084119916951481916868516642749498856793388628979229914968 96 

221 1780235137345261509314936295259574932269367200312637135923636437198883964701888009509257780607938 97 

222 5594797929642981542251975765247575059138564580070719074894877399957076320150797156999550143594499 97 

223 13193375036078506779280484853723970047760144162698190797556453064110683373212676469631227444536461 98 

224 40829812628145976767049186826761621407467954802268887793509968099139116493316761442686484543036038 98 

225 135864323126277415203118785174335941971229526540412431963351816594021617331828635981685131362148320 99 

226 332805611193833917737944495509379459824281703773086152374332712242376603002451549663994852999286592 99 

227 1048515276578021473386975588527942448351634693053324990817155385582189229969902346192806994824524154 100 

228 2479000952173565978645094165083686952755515876114525715499725846485010130597899451607435147752802457 100 

229 7685304092538416062757020342188147433490043728935223942127102953498997605901958208246849658798428620 100 

230 17922254193903042303384007426152534947383393832827327069787298172483076760273530733783337151663215643 101 

231 55135847817627418356755797598425621587554607139151187604471253653858212614631793875579467421102233478 101 

232 182766364516001994420361718635663293081143483399025505098818580647214246469099690385750826512126516058 102 

233 445983369371417831799348718077474510818668282484975362519617854864070163579734424602641671851473056875 102 

234 1401630712593605120011376425046159979184686651632954514369261006599809079450663839300185234277557323050 103 

235 3305437891801854787696025239334257500673942324856049172858817891816223189099143239582147391298069376533 103 

236 10230134387938933343523155461243309579379116521828940086555642702282454834169655073264697868496005144246 104 

237 34044279055372048915454178573225332026996076947594066258372517179077061825902457026191151725233641764907 104 

238 83402940594643965494237511804365000764605000329947288497344661202330414888560117482076547603311563658302 104 

239 262793840646376352193487287983179268322361383668140278734891293457338929119963906726019158679792432425295 105 

240 621421717132463840296176382965801332921112793103105435260650192386338963495183636277286751982738494957824 105 

241 1926783595515421208290691860966934375920174004059675726695909095115675733961306794111780739084642156052550 106 

242 4494156101529847165945011809375800566485363025805717901808190476631055437829539985039406805963051425603447 106 

243 13828085415326968927921200005311157629148495830115842666390162451562343994368772509670860576940341634048401 107 

244 45844892634313834086829779381299552902252025265996320323136584981809492515398935466855222935283409286037615 107 

245 111892602181145703572102314445443998739444688116866037041323585911350608254123830601076452155502089137432105 108 

246 351715842000253618473801382928008682723953035024195068159610165051906885070856274558107544657674045337156970 108 

247 829632262869499995335984733498749474148700959127989246815416263373206515246075961149466886923836375742025939 108 

248 2568151746202362535463976838608182896514409400231781931158790436832433533841402021542875638011570187323964844 109 

249 8547871801066501911178216215074221117778871748028747855041384038202566596699494573147561931457950640693949600 109 

250 20945554878229555087962021817684817546199819060452548332683933854052079129446295404687112480578939528780218239 110 

251 66009641987886291002606112770441895876169461154748460855430491233132948566694061263769992049182766231284787940 110 

252 156128957208524804254840906298506485075413503387947344741590716898381743749199826747505642708744039548040015985 111 

253 484191448994484140914487401835997466375231964300210692319031468405637828920909218877274033366812531028910004800 111 

254 1129648887931650773307329422166319244202766184437760119155008244886583008740751879259449262695072974142362626504 112 

255 3476553789120508476368100052260690271283238505581916333757459587755180695960919229021382116342674546834066825086 112 



P 79/86                                                    

v #(v) Nb digits 

256 
1152813602789048407468767448266835755081843341242888998118667068366611396140364356260548825256022796777212400371

2 
113 

257 
2814321522253440738911002817896135178780364424634875159737839658183478973268227700065802033134544387112453413416

8 
113 

258 
8848125912045198184895907696706544642289507474552786495142031275720707371529879940818984145753121273130228403223

8 
113 

259 
2087640542702786808907897622469817050189808071071005376654358295576485249832528150614429074058414484162444373558

23 
114 

260 
6463711260755653871256917831187731350001985133156955061829000158561691555319203016558042849664997820397878751888

48 
114 

261 
2151790901621292548629528209284721175032985306829096456295051571633745232596382125775498849826405260242311631487

338 
115 

262 
5273966226389324047704833581985213154043308028561741293347574196684386717532723701888051052562165447839570458257

683 
115 

263 
1662413527334155601931767945873944845681164451194558027941820274329672749673440981332477837537419681001344488184

4210 
116 

264 
3933005867041439023561955309623285315324981312138149708250897143459350423279620364357414148583729264259336556161

2220 
116 

265 
1219967385908006514627589587720891374925651228369886909993831266641300193250458029775699424381628030648060839564

97028 
117 

266 
4066973072447478336438348591578181712088616035055546570330449764725959211444314393873872935321489597671781927171

06018 
117 

267 
9983650826645826623628195196768769460061426414871688532875760026751475269888663510795621528550111592973479313041

80211 
117 

268 
3150549001097952199192609157267816760391056296625521906422669786212172722756582384761455368700426620148462511700

899467 
118 

269 
7463362057182595188394139222273695066413297861297138711691666746500008563176311995983673282248233348765310223321

550863 
118 

270 
2317230857156888758454254764648425786601025027748134600503971973579269836211448440185033513210971518390417140474

5681892 
119 

271 
5413546921999465663167992107185067654063127596273611422073215531931512971137295084556252041587639653939882126625

8873668 
119 

272 
1667740994132240031443093303942519884497017771762703807061422038193933822090782880938614263646888806422570571344

39527056 
120 

273 
5534813680395062042016544804970778430537296727387071590227668385413330375543295863450816190114839643291754890632

34012897 
120 

274 
1352563315590976790697443557281378324703181263392537055578836740598839463803758857818000833359980605011220731562

302721892 
121 

275 
4255786667433295143843136829902330554189556630342516215181764696433596486005023564818980646447430388380540815552

616843099 
121 

276 
1005079651335937242706917001179073640324393281348267090074424781907270062957411183724562097608250206520987430919

1316168465 
122 

277 
3114231718334946524258622473357756178878219745210651255822633515738922460452202227374830265501138121069290631022

0041927655 
122 

278 
1037393976438983297147768229264715572930482550439048464738227389868470143009416632816495865383735757873172618676

50422261784 
123 

279 
2544598676005316864648875902557125291470818216654726999565166664177623056319765023797555252360222411670452836388

69237245649 
123 

280 
8025861321128943367614811975898407391299369222268414411981338955272486127041444939730239339665170645319586027059

10675673357 
123 

281 
1900243208391812283081015328835893904952708898132898203459261129301290408677559709991913103147375486387351078976

283201963409 
124 

282 
5897879331414513285618986444624726787331401922178218005965146559925933578132198696115708518626819127766245561363

185759029517 
124 

283 
1377395465910658131307504268490471399227514033683549190443794331376905518302236186059442337315781814516679466163

6094433445282 
125 

284 
4242403619766132214054736754267615564345411020246368322610686789482208656958958378306995109238209884240186810521

5690369697614 
125 

285 
1407740465248804271465877069117170883544311220205046377938064124416661695984550040390640973039665509733512353483

30921987756487 
126 

286 
3439648070482791599452511459800596006359443496491359030204501952961558461417585320140419169920266329121775322180

16054311324647 
126 

287 
1082178058327613424280467046647564695744820690100155817351429690443275051367067437662630119182265527128317719783

523908465240701 
127 

288 
2555560318493992163598067550879844792205692903858456698221757157982092476661504489428412080264185453240099077437

502994350494063 
127 

289 
7918100779422726827788217883056448669721263837107724933002236674191659636007263983860606735929814498735366203524

505596877793260 
127 

290 
2637593789899524184896618497170622729733426596145566181000137071454736075308619226887265252012590931986218981737

4567078773591813 
128 

291 
6469697235694241883772176897574537861767413926669554140165742456027497730902995551294591986028266794904132629806

1069591210480378 
128 

292 
2040626454115722817426154129561755313116607592323878722071114684214157861938863171992186057131131569232362495143

84097863661804954 
129 

293 
4831666139051982892228195736600224690879874351544685155700242788691851945121689049274736781505173609359312655441

94069569749469003 
129 

294 
1499692747868296694453073168230190694224450539592021601180539592276022845475479690499272393122427249075159462374

909259277306886700 
130 

295 
3502629624704380997428172470249301691459517369252892341215501358375698993552284091733297299818146764162662513637

375120450251708522 
130 

296 
1078887087835931858486670044820230028089446633153882389645128306427241155055369675802045004742090093878141820935

4200286802586036812 
131 

297 
3580262336661221025930509820176320789290298047061329227157842420282488204104816736860382474002568083808261699474

1766021520331674689 
131 

298 
8748742350869055543527212148164846843145242290094774472165258087316612412839438067594717136074837369417127007160

8210165688393711707 
131 

299 
2752744606402545366473274471332487946209773017851589872573320020259450701215631402507203459936089959921765703306

30449933121898436671 
132 

300 
6501316653946635733435218962658598664671612317832763786094534976803497728595511277646882628407973777007207724887

74888074286867438968 
132 



P 80/86                                                    

v #(v) Nb digits 

301 
2014549997906717303130740523187366891297492730903728386056476619937300274279334560644235669631296308845677687692

464786213166699155258 
133 

302 
6711253669546003259522131690056135612666810851374322027456026447036047968197679832975186245814588181284548804472

709788095553421281365 
133 

303 
1646383425315620898496708269339566049763712226061225409985686687349976961140452296316222520329457463886672875319

0823918854741359288176 
134 

304 
5193436600505413992993901005225739597022287523572672796590704791415586476862408281671839523353931237837319510339

7131898291280260950247 
134 

305 
1229832714926203014734525563459914378446888630747922590467919520743551675432288866893935031720932269123487290428

05877263210419207859317 
135 

306 
3817686875905013427191132969022034762848237839111851656509704976131099770754958670132087027566901772169837662510

62051490153778562647128 
135 

307 
8917752881542111504741159535789758523085107514257066360534568853961581629348998323351738704621380680827283241300

63038036286686130897339 
135 

308 
2747198436888804658071863464093051819694009045259066825514422167924214417387935770785452836648816829135465691815

839768825697907425840971 
136 

309 
9117510623071378454774959028619159119237948806783735966124800692570359842806653808340333902717533239935111465301

007504866767972348962742 
136 

310 
2228273118794932669282757600744924904721175892157641411653708224414768277263084698912296010864483505695615129225

6055079540965727376879615 
137 

311 
7011977103285298410290044793332794217007450508401190314388478380536631477062501884140704961429153150096122864970

2286513003168559727850508 
137 

312 
1656312573045799731834914099516920025894467558562518749861683607862214072695080207196870171873166754398799193956

31927154692867131126159088 
138 

313 
5133034759728899538261464278859982665665595529877577185312144221064139899700998179560657552788733908769547442809

54315384704046106287915374 
138 

314 
1710208536779438020898349795257940434772114871869996781148275262427610356295604300066998381711056084652314624083

349609982527700794525640603 
139 

315 
4196042046788557128614884919157043078120161648442705163653309555099123962033812129938133368550158287311206620129

428117591849263777167495501 
139 

316 
1323783397768221889769702432160131272512841464097462075213841456510007691234553547723520993753743888243165747898

9830678689685784884468802585 
140 

317 
3135278423402953900925270617123803459687922147929636297294015725961592940536553666717999615879401270909195347637

9284437856887899293787805527 
140 

318 
9733893897741207756315023057883953387566523730337503461829191143724127098326121242753885476854180525764284000755

2932751244182642745274518508 
140 

319 
3247508383367014085158188055761519152400212024821355923282163832593639575428632229979884739737997388507360167776

28035988861679309133147885745 
141 

320 
7979975317793585179650171699241248301012802475013096321544167908258786364522811771150204697626823550271727809928

53100271879801240567442289839 
141 

321 
2520329338205725994414831165690806683089027970660833197682888388945689297175657064475601762103676807689128360167

129352185694932573057699298610 
142 

322 
5976660630324776324425358557629112440286875826200800671975526681135615006850598968683779915426257082143306060449

407064519489137850613630562526 
142 

323 
1857221403797433157021536191838575518867176597748724747687982512348176462007569277330523643089741149941056777968

5659653312454362603631224277705 
143 

324 
4343522296699841319483944876608689014413404294794493907152478728352070985357640879009628484176092036371416034827

6642725394198144468075720327197 
143 

325 
1339266819580492690591184283251040534465698726787335738199228433986938628068572074382729973685476252932822499900

42102135427809563328116368802363 
144 

326 
4448088387999665197478172151332401008482342657554346463032746743134381022222137334023472051663234503382486785333

23750583220644591902931269365077 
144 

327 
1088051911086865844853880081137882089148780369361599955811742557367048571664100014194305295662327443386183616188

099284614160803530127583991768332 
145 

328 
3426260924893074361784724791594097232671867423043982680041366887021661430336634455753261765999190463832781313634

390829494262818639767949759062056 
145 

329 
8099920611432119358113969652845100995848984826722135312603256221090388693127431615975682959950960666424970363465

253908013542361714704334987554569 
145 

330 
2511829207395334495096448896905576326821994647464741205566936932465055884223397138717666124141381032765148362682

3096957525037806335504730960069988 
146 

331 
8373340117162093603527396794070918385677596914095102372979073672677448122506735246980112722817341246653544286797

6683068570068522501289242083352896 
146 

332 
2055776773929124329982660387808317854084060408655555643591267011971040940282535166824910611919980994950763009269

28503580597434801684640412229265729 
147 

333 
6489048232982055969140775450200856679334856780684669531972120503170394299241251412009275896384834700193256119799

89367052191247346629255541825907366 
147 

334 
1537866039948657292378227258665314795663987954992914561523196610723936530391851546143216927083837813328744099221

382619134840489184600169635987537241 
148 

335 
4776925173789938043295333931403009385582007178195852827007280727712199831060045802899734561812147035843777527261

696559992527541857370441794530543280 
148 

336 
1116716616195080629061812238336729693613239393007619808029838964032893065750822080889221917469583998404891191814

5671397419267956868123690412955241574 
149 

337 
3442286810695520616156078627067407652688344636414567025213307870458557416210863937365461478858558185132548551770

7483523203841388010277162195272521932 
149 

338 
1143050300270942674918678803963948555037648840690671971948728002410615283643340685396284175377310302925413657568

44130477505060730715572124043822688320 
150 

339 
2795423683028759730889175892963255199559497561398018665492886095673084371425863128610159652034000245779937242309

55866799918563559704782729460091216084 
150 

340 
8801476844976486727874791638838358975487967569882931227164347416692543800920902026417471430201477772615882562747

51438868133631097935727520004232898904 
150 

341 
2080418475827928222143058814994866224679071139207416825544764548133371471219569491750161135192234543814925013736

548891141969498955571420165060089824935 
151 

342 
6450872334298806535434807665102854453686901397070560029392968659819737405808913619837446223473575921218141189058

067577759308206760031950432567706936609 
151 

343 
2150296156303723011934671557043528691308025176597512845311884280834603818205533681913116386560634872885174202673

3648970297396670780824692917507395655979 
152 

344 
5278942381859356627769530001361273235935684171226600578913269356051847786326373497920788342099809096203255297684

2684443696570852790729441826864436953041 
152 

345 
1666230786598178480599429170439549000283489301090101354148785504878404555288864590082014658299914744576503878335

72198828949622973010826140173119401946182 
153 
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346 
3948737549095057866777025509581023126134321084639396671610961887522007502488819203289390157857575178855852129415

04191368874648821414214746233247511087514 
153 

347 
1226541391299929504404291108328835293352503409461281136789898037294051247781841049780809025667063076883955738368

428823975861355870643807375604019661311520 
154 

348 
2867311875601263686910623948209397176391929099608521111321169480960648270992192476400006525228756317895959038805

290608335852105492109081544673223106222996 
154 

349 
8838577062549440766692824504777597138906592869362292196736358141467642239467423715177337541615562337757266047247

765148661614070301841221620423501732346981 
154 

350 
2934991992384774882275386892942770213051286799044556904763144041077685610989933381694915776195305547573359430682

9245053484358474942284677944205901539114973 
155 

351 
7177954996902935841401535518633910981276763504846781327054918876903132129965591720922621578292696131505226939525

4186148222933260849659830232389707629997982 
155 

352 
2260066682605622133160451018540726834764457667533193693437211982241396435597706019323125385914510606037516683284

61754990318615776649327815022871176207575897 
156 

353 
5342388624872303755955436194293835094069498076255179299629474043128963309020264456882144139289544967590408514846

95176559124050308112348717148945592705875704 
156 

354 
1656614750287546543520032868934981500490677946023669788896928972057758761237357028509602913284871077757034485767

020895495013905536795555700140647329039504030 
157 

355 
5522292523870411691112827085499655805432827598851414321866115558555168780681194249677574112476028125634914709682

474114200827600472819275959573258866412465913 
157 

356 
1355792128442811448663971143290845902313752977582765682562438569193640070631450195580634668148758404776396858083

2591960288153075204342733512372225675778467879 
158 

357 
4279607750620959082792750328047167868042236014176322660092187769261525754915310305351787517755522571291755780696

2556482106338866478726034363811891088368006041 
158 

358 
1014279350357164669610367349542794951029929405787739289077856194677008926286628099776655227416199795516544590053

73170393089825704831760450674287846897299511886 
159 

359 
3150708037639717513688100147406884643998684358717001950640358587575501861050607091811778821944068602028283753865

93958349771507660950257585308829342422321641440 
159 

360 
1051678335412310917463868154687130715716568152990028531572118236352407080938293544295441847293941668114770475823

149878854303596773469442338401012930346158106927 
160 

361 
2585844022692984264198801131541783062322046791166741753360655560634894190272294182422578007937928625615893782319

843198096316052075753437329807471926426023791522 
160 

362 
8171089225800661560920950109934560701476236104539763071473953478706377827470723757808839530573483228729986542605

028319280952586576811816839956402649723079841143 
160 

363 
1938924991939205171432938396255114309560785106539497559600841795849678691868947456050006185386946442455242308479

9564827987549537053755230234993289238072657538582 
161 

364 
6028295265124556373267787126922470880509959501801468599401682473150137296907592884970789311572598089513668761398

2731784241097283143138720949972861838081507722440 
161 

365 
1410782023705524677447719806254987964107186608825867374839195736379049716687347093588346061527612265473769555920

18676728326060444583881422586736819445869066675875 
162 

366 
4352290954631081830121083891721790825385798257262851002987608721880592076503159097984876473812797261795689732171

29010473076101605884250671722148433517932531917728 
162 

367 
1446200258432173606424838333368804977047255396629428297309920539214795503268619686778928424452171344386365076862

420706168453363285208621564736724535940464198127448 
163 

368 
3539678928447624317561713254669259358221795433200486521205411832317033789153850310668751263455210706198318935914

745422181152744616302031340510009184422647831375301 
163 

369 
1115190046674385494749764564905436982534789500436201492167183299738387683162654985171884614176708972207168018687

7802194373478505079807428734843737435746795548052547 
164 

370 
2638026979082732444857876894543731516357862053365659226453605112903198050137225574969684611575242480030508046435

2985044139526264137917806861773180215515742195978441 
164 

371 
8184815063960648572912074753878174699760652494928666251777737875195889374048764468240853723434979128052026287909

9153973641399718262001876535929492768035356479443680 
164 

372 
2729677199930801312172040408653178330757349948316635749279652798940532083749674830529412399867269029800755278425

29610967141063137868274911748221173653174117681526319 
165 

373 
6705557100055911995277104357316444263701225953690101041091689781694225546579496324987649630296813763512094041349

18526453656170246349735318676400014871436314236874289 
165 

374 
2117599922479110758535562648925961135604658941781749896884700389699860379341044845743517280516209985031267905878

714404947339502405403787683804165570341266203361163728 
166 

375 
5021562037948706149497812430541135195998828246009858616052968186570366421040757917703612852182969551235787818629

289483763414645860673493197600494731550632460795618337 
166 

376 
1560555093047415275878948432876859716123699847539691712884431882795377905638759600670639233166227589470509247079

3851152834843874983248078776304379662777140083854650584 
167 

377 
3650380656547418173677478917168468861615871509952310702231069138437581860600080273466640479904510721626840721265

7956655452853118210164873963812961907701906211511392457 
167 

378 
1125789166323483079149887592561270694256277647367000323477922490546216365394612315147682362219754072154203946616

92220544752478336531578740864603745140883755749163345546 
168 

379 
3739932894611790110460670621419785871556940426003952602897378746387928744620738606313695049563402623855500916600

92338060750455625967694414006022123201341623468036551226 
168 

380 
9151356712784788346410925278640838276567523405582714798816190136482345448891436325820093650513078529876937459824

78158414306793648753203571986727057999086245800812921509 
168 

381 
2882646044624796912977588706154511363591005990892400365814805394038322505530117656614304197948452515926868055431

948561280465213757202494554928306712477307971615996836229 
169 

382 
6817672451711529056730175990557280411692958140957069444635553700726354842059298463315518341541827889118424265577

538102890769379316632477163215515963658586151990907574964 
169 

383 
2114986968260884231538010007544782483005746082406358085599269520441384934467578535890372331009527650900767960681

4083106752330602931597075460486931285345082853266527765548 
170 

384 
7052887040317523638991660002419955505237905972528255109828090923798325806557536160588921901196014785884358067153

6522983760584335136647806084171387877888021349102880287578 
170 

385 
1732382321200940142499008827088955715266910131350356695644015709988999635658969290528592550281021026422690120069

39377844894818002149354236737289557485286434665916984706191 
171 

386 
5470424526890070736390640558918296181894633630128703996032699995497868015237306826404258378830179347182432860088

69387549549028552856783268966736464672712957936446955811601 
171 

387 
1297127970301001903595160670284435792692762551870096650928816552217147646495187585336160981386955942093728623961

343549730592376261949849221900503433839243324442793648653362 
172 

388 
4030898873024319396388147456035960006666980850483610343902707505713766090676802941419526910112980165837975719368

106995017297745586118489718116045435615710852649892298231668 
172 

389 
9428446478869237421485281098926145899924589622082663210222841535124215421724501648596702137486772898004500706751

031954956068769341843348531094803895235218249215159635354684 
172 

390 
2907683109762298147385701735274861134220900455512776885097726737873569598094720305427112873812214225041453001751

7980955310256246566038100790588070265464176528993476513557568 
173 
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391 
9659324089787341581934193798176506102169288657502808990326604172389919336167966277458281163971112011288706176710

8871174851331257148083547867250137579382526605598169489852059 
173 

392 
2363540496974837315798309324652646912011052608865975871735603835513062214819919665324155936596500503048475355959

86484192429905472770289267158543420881999595376876035607014445 
174 

393 
7445050137742664398684855685918303417358138545182496005849611287878926548061933364378706740129831284840054612568

09880344569493382275938753552401613770551207941420005209490409 
174 

394 
1760816557704065494881171179006007438968056180203288372477003527321731395969178540131211793285484529589676718064

690273819225210532748641391566965869545942462057469893195480761 
175 

395 
5462480025412152672932127223147436993775606932115347658390062074835902396513692777996484034825437446540304476206

936874400114729484463763218678051586079486518980769066075731924 
175 

396 
1821607426121962991541076027152833512952174952238322273491756804444583758344375967242816592634586671002680723439

6460230177839446511213841204260040349639032119513090207572209499 
176 

397 
4474463975136327321585303300910049051011001055192668188802633771602674834067765158248206350474988257256725310142

9874884774060966851084625460205666723730320177357868767375557394 
176 

398 
1412954046385564186566061132773524481718000893862298355019652998557351811784142479457931058418204513602271531402

90665935714270303817676655767350878896342365498866394121720566742 
177 

399 
3350457684598604989656798150051543968487844841436203234142464733822888333198743155295589905117444174748587093355

30514151561090910208375306251462048852369458964755877944800826339 
177 

400 
1041206052374376832130438571790504205076514103409337378085014039142569287052831212837850812110990510637937046981

639865432006754079622658225574025575805922486206819833391888897970 
178 

401 
2435531201630332794349215343215975067453796630923956759546257915526714597924311604398965608697096924326975105160

947976996526476880634139740524494492426501023045884413133849264422 
178 

402 
7511341198988539247006289338421375618954782812951164780615336587802057473138930282244867841768986333839234130680

814255040262429628219857722229174329538457835398202020732821580968 
178 

403 
2495359395068203663267867184911117401334421049937352693794288235103036812664683359933900147515762567857840723210

3312556187732928384329801785964561033398032088836985046181846712703 
179 

404 
6106198840331491205505105742484736912442500850131110781641211256696280822676902320148608567971573720345459058617

8956371635911245011726162530583444151370011341974809660595849888655 
179 

405 
1923510079780011025935360825606499283644222502335901043816865869068068592866467176360493346446457982694600445460

35394222647054081653751524602187341695634498371231511128504217336414 
180 

406 
4549525026051528991985140082706715802027907024600040556696487586156666681755507438358742494329995716102262239710

47188024469262231408258797944801556717561138334293637017019442474927 
180 

407 
1411443105012860319898349079782813642518067909195989504070322813146974917310435068433640736376601522508660251329

930196099030987027397385894419850128776530502992045628768254548287190 
181 

408 
4707042039120432562778782983585092552556918308981019480056649847504220797880355374871587262869282737761341924797

339804669078477182626475227535897596932569118298453943786568580534799 
181 

409 
1156272845122193502679906757845349279925984904340639454481569043951006867613612131230438677372521985555370021740

7763937902137238210495118753053634991293970266016357647567738357544258 
182 

410 
3651486540426500061753820729471931903347585093970052743777349829168050486575942068750380397715750504028833041821

9585011931736968390974643059677467890033957864862561716833622114572667 
182 

411 
8659142274316271555751052562120457160051163792342299911178239558454681056444018355511905090284515451315149326430

3940933322146195911175203849753771297041712654003635087623121192052063 
182 

412 
2691113109359182031922512554928830571708978380391918878315078262452666694993371940963173297048332713480152140838

58986279550379218895791655035404437883499400024854304250197535718063520 
183 

413 
8986473984186159641477246929936683258775922868488178351498786285936753254605792929630505599220552924963992644900

42715515362603199347408617657091063241109230242386128965738506199531718 
183 

414 
2210760978128343095433903700323199140424148625191803820873660830394792977322816850606913951853949936555713886616

003871098126795250241130907998258022825469512268415919847564702945752868 
184 

415 
6988972875458943545955642851585972871971549899011442823977196393942827380904088921765748761945231505015882093365

670849669580086061732870792510689913813430467558087283817342589795335164 
184 

416 
1659357834302656166023952531599769692382435014967089963075093478022574196293368628352344024416884377486477794448

0671093912161142465751724418003026351971773269327010495826216762869470905 
185 

417 
5161490920724339977223152367994753495821159368185554893498650335155540947836885187970222738613925644547750744259

5738957754710751127432630696496799822285334084561997136126956420238764882 
185 

418 
1208634488096290660799915712471648531675761518850699402140501086261644301902317508786893918537711004928493910234

37361255149024407199434616784112239825283255366612637645363466093966446889 
186 

419 
3730443518932634800988178617790315106574486990929432539335241858386948021132720297807180159672607224640468740534

32818501298863777452864899591351966109309093800092992805170609374556518598 
186 

420 
1240091206010874956055844901891026453682191105047329461715521556674686301258082129628834842961410354982486292796

340210377319269139953319481446175627805041979050140688824731061511367972470 
187 

421 
3036838721086509463037418015727296912261555217172416309285770860281823303041301693984246527232314510627221196202

782349401648180879752832816337389691373963408463372591417695126399795249051 
187 

422 
9571935664218635022603105937590149516256817753423542541409941370256656504907026414509759700766373771823121439934

514842866544963578469028814398035011118573160305919275997092540670775081092 
187 

423 
2265553216658274132043911818429519044940929245180616134111295150846500155275839977012972569798674383236187360067

7240426902728510108785194316186515859457843880487336751066783589545371927792 
188 

424 
7032404836632057054952465100781870221484497373366010736194501370176967146470397700806698204370269648135590689183

5191479140520170360404763739503911632949264000604078969312856382340643735142 
188 

425 
2346295877280491866541098689836610553803481269113477891317061348553895174729332164050603320639097200867183868333

87862029444211711148619345780839476761956660402863241762759031066781302286613 
189 

426 
5766752886686063170819949424480755396904475987960595470602555470221965266858980958391648177263528260347853389727

44203705731743075041819075992244906706400797288821662092106566439278670331548 
189 

427 
1821911673242204689307747274768669501397842840803728201870933721346317113521449126981388462050051748294528638696

671218250756231249969748674654746061234971455229712171138983797765159627628483 
190 

428 
4322736426803384476826025473322198559814786168838394648419705777896491549000668041296513449167237516487049981666

348857012572546211612944409745552281370504774923735826643260471201495720864974 
190 

429 
1343980314416362461710929460126586091449867169685637446965436090479743879801834642052437077265832652034887968012

2779995742593607838744532818279882607310496122136643083571034160447196064552580 
191 

430 
3145548577392473634146557140079226462315873601879162061264681501862759817899344411364208989113387205878061098902

5128831952983490905935119173420517036740730441217543543696734413462045390486123 
191 

431 
9705422489425912262072596619704871395422747636436870888434003230728602128975763065173488334673658375993621636590

6143360499735660003262617300906266638307961757177017522018738491326536910618500 
191 

432 
3225494735481999451076551979955081815228260436912787320840119396579009083070929182618556099724865712744393687446

26041683442128912015716477243472114094840697525322398000170803622944105820535586 
192 

433 
7896615279609267715744069950554037094572802250181922133859078554324694077920445849925533457113161228152924657540

04041099542845819393102963712298624105783051395143090150276432996263381948063041 
192 

434 
2488465695411330837420939417354945817565837927757879760128777024325830269415250176350716584651194687317841616090

413243154655421381297386221489516548813387158419917938073576138909321471945113272 
193 

435 
5888573954567649663689241640569438782318287243742887026749848250183290682237884701452666057751794238221943262276

075541524141220923221351060316953284445287563544125984296152030473631650358673771 
193 
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436 
1827565459539320082029635211072475169418327582528485183925491348711500164445948982507184787882508368725880758591

9313065133126897583468619007106467009768742233784645988343206151090135662891045752 
194 

437 
6096785051448350544090735881341909236013483175539297346648060122891857257782716223394184846095054974697527686242

7589595794418047468437566780259746017996007459118540659000789836698528458394240421 
194 

438 
1498278949395203424568347717103679840864394280444661745950244742455137146563910051981114933924666718975671521866

82324748200504495589592007692993938458355331117180671007375322597211329522635137967 
195 

439 
4733130618228177013125156770159932071100390679317630796098835349253697974260165686995293300644670253371565942071

60287245041402585550283275903699394204755884609152430867326008562230358976896613975 
195 

440 
1122887070900462382040139856749685089699974957676137096125333828962156056283877338457356714911594456033009665556

069638140763818880682999364563823187379615340836763026228461122336683096769863473095 
196 

441 
3490922229403957907836903863105889619983172438686002134991122176810679025811051874554898539939993727827525035672

607468361516259964241506781485000806758427446563396736161001332599405411578408918258 
196 

442 
8169803248132822590760799087274601373229714032630097184860590503070268465348230552089928830277669002353511696822

061352125599027034763975464347094558721586981643383543709225474417937669665378689377 
196 

443 
2520626121050004449390361567664255984499258658829364110182645614676361100710726497246463296972350790054097337812

8271097456459321604895192991026171807891109047403676933992669792767875041412545252996 
197 

444 
8376740653099183350093731955347448972253412018171685869504820060732738983916392386479184153636436470153676793580

9879701012487866517881139721187507589408027923070737803641724236894298068047252263277 
197 

445 
2050708305742588288755666060770864629218946483764235138954766600095844968697388490132870983999255308560391512225

17916474821411169043481503433254327714014791756899758490701524628018015271995252574947 
198 

446 
6462262509782289778973462223837766915403322020193532524999620848773649201194995261867076421708992610754842527959

58150567410467949448534710323277756061820700761260552716051676164084242276224539012432 
198 

447 
1529162639460377620939987632513084803969131513777992030189118376886162951767626041104857271799845998715291111576

903243227849658687170617579538192777249297694256570385743952723523669316851576427389159 
199 

448 
4745823380824151005570092904466170480699197855656877080666786653135911564641475967744924464041938397398365583514

990837672312167069947643633750004622879297772055110236696971807147160490654352274620421 
199 

449 
1583204990858296966593311278931155798930134197035701631427372834792916060248051336435330429728834682707609348330

3170373956188218628824333330955202818843090431050240160809252559129049629530793567760866 
200 

450 
3890702799033685114075807847947900395584482702448112448081351870451899721623827269953561176158231921095710567309

1647448426570398972094657820667443446771219027441145697630578768962661452038852301260441 
200 

451 
1229093783255721696445199045629736683637617960048693051529568407989451824448395676932544985907866767110690237084

79533530071327252219896886898837086133488307962810597622540333295532975519821731009136802 
201 

452 
2915922896328318786604170462063236232952807114122712520190806960739350470000163482619355841842973301224149917011

08478835500454213723549269415269815770428526326654089036939420201831924912047549368809478 
201 

453 
9065351612604150169335262910017702717783368770265568985326258732566690648481809058396163360207521333686260328855

00192063236242293762137480240810278696547721680280270465652106021536358717905664960950390 
201 

454 
2121600237155267813615499293962977181694282387784648751383866910940271915777492142484618014005452911402972255522

569294038248841748705828475838291594485775507116487481809461103001838622037486602374755190 
202 

455 
6545879796749685708159759385515966641428764159324367676716782959530001258760850250240512623311966300837220664653

704881431757183494969841412313531627749910142065306965576803859052272512909599742539693588 
202 

456 
2175416855417304965640991023439594823902373707907316888403722008613457242086474199298062002493185502587072270405

7193859976009956077588142679169662148345614883027891925816404677914438794850366173012401615 
203 

457 
5325770919454566606410508187673304986344797964575064924878178149167502026711903925062887476999899507839059749315

6319074173244877729776828556893887657851022595727102613705855952307672431779961097291038066 
203 

458 
1678315232627500245203813892003327208851051048703679454619655147561490118836404377250103358920683218914506195246

53899614058498557954677309208168849664651011547990372260426065745235672442716350626511186540 
204 

459 
3971520831082624226663166886598753400029339809249823800316208130410905667495645301559426015211650470844807248766

45119843149009757304731453581203471196309773351350973492236919902272261870496045861693794868 
204 

460 
1232614845229411993717504037130915879251830501655025235075505405789422782601535394243627286315030828486635620359

878705807689303703707222458805877994373544335396125092455984654316159680801340704169521827692 
205 

461 
4112111466908162601701729941334627764891215488520282059261116516989115629343569859456386643147669246278324781622

810262416806451430337799107953241435037832459739683782704232407516391311927034417698800412040 
205 

462 
1010582500953226695007302629530221873114991526356968282624848807538650207828874943545270698437067859376612663031

3677755209976912554808552407228740315829373843212446799014946139320421045006657901437181965705 
206 

463 
3192587127091475907333183398883972050980259060983058323923816021158539414742435366347144087066902926379125967552

8887981372481862165247866706760944827586221617359830257974609170567386347672547079292554485024 
206 

464 
7574470766665446416205946694432101930224932789941290273436354710378073642196438027013242413983108927335659172229

4913905651906706174422719043536305008665079068150199880219260557323676492824406737940145555053 
206 

465 
2354923448180864841367303983181729811587014036850412637056212456730928034193748730242480063691123566107868633062

76024921284181737278161684636346712294893659604939738068360134049552402456746828183569780532580 
207 

466 
7866507790492348808749507308445231977126767554527655990343454848622031734398373130938945650800244352535108087783

17760232770731333501532219509016020769909698836350836860714389012384887196815760158758630996459 
207 

467 
1936077947126606610167118479087872456864865268912639939699942416722837982400767542550673938759297283173338236210

446246004806408566070705008355597920329720544970216866624171303333288934109621290114270673133362 
208 

468 
6122812150669679792486972503088711952746250958176772446282017233548616322961374727063623867989827217168768866219

307751391401513887090663417705410105851615180224540989579979932684512547549172883147997224693126 
208 

469 
1454372443900716651249219171789796157019967736863895264335994221662722921074898438315088213548469924385052958724

4632350157213342514300614038022439222306492074615898441280508521474141659228855059958499719078902 
209 

470 
4525567706459632004930884465784694143688062070736806545037155774189758936294873641130274126925392765935287782742

8152775592937704678085432754202528310003360403521707423639865031129470114922511763682808337291032 
209 

471 
1060223612723575364953600414650496121172833844220613203117715776359082918158887847018308694957448590333560600717

47054299306771616944534102606567435630703834524985468181843262553088239621305493816466189702199688 
210 

472 
3273630298068570407915862473010291405709454702461413417007243006546526777276128261667740245046474494267756079677

23006990817622435701778990138351390292365325512124608957994825347614908567625800734325210712795708 
210 

473 
1088602660433694156578392044993169749537184272135195548858414639680189638031953307745909017569423843301400990627

542320368794434052305630882801612680315699940956243850839241349021544207854567906669276105400332142 
211 

474 
2667006622628831219950739954765585115420948081692136647373698014420451564799595923582336226921381373708775853412

656359720950755392441036054910658972874918643801827156953664950001369284750718360860297291688692558 
211 

475 
8409241742087497919754439359134393690926499525673725000316414762388184094686297003555342930451214934370764438407

602746198046223127436034991048272133053949499078203670563439612405121157990960488868617406246645654 
211 

476 
1991254947876339425874077259891890294513137267199723645571582606074933269298267450952524229419207018537581456369

9898758956619193238627678090225445181778166476982926426009085681966547444211506112622154041940992876 
212 

477 
6183245743821309031243716652561797564369644289932418740755738306438962882361415048312692447106758065523227964196

2528431307972754423094115422129442959394552682136532948562271481391672090238764037763381755826469712 
212 

478 
2063652744953414907116139097402123070598719684760396161999334135110217595361409603628845320206056953820513195566

25226969557408874171868968493975355974352463933442120524017563832407393923819831015657582786103645045 
213 

479 
5074170981236296864092486640591341575636673883793880700036037763712865031494707246910424052050336368396469179563

91233185933735764395882778143049594573368637843804949584063087048241595160062323182328471116694471761 
213 

480 
1603653338650160497926648437214942306689820708928157473462359829238449566329189905345311143452606365794771550085

312679051172369072535594630470481402923635941233587906150628479289271234609566766948911234880125914273 
214 
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481 
3806544462080486202093588979616598161571863053286215781791696630273363546399419844937702156743130547479160409884

314574644733761357314152522047152666947129706370310977114034264418906541972616424021327079376219597956 
214 

482 
1183913351380617150470752092540139896433795075920785729112866141585738767741810637301835066924935369854547359371

8168683322400956075966930203512454590963059709558473919895045277978871076860238860886352446492199316855 
215 

483 
2772161851558010665322661320586254513956923759500777101271613600819945060701540535017708831166934462898317483998

9211973841176232028923698078731574218332907200808704979322951720919162451514135411784154764497350163827 
215 

484 
8556489026546853280460677110600800180063382183516615250779713995452377826933997032465179055521142493319013310708

4360251346055576979855463021187155879249313769136494013800042224303529966717351916497388201475140717066 
215 

485 
2844574318957263663694720292037163424304434421369658321758363570692915358618657077058214494814527145815172447772

69357799794841676874795760079191549618642530825756635509678723518492336292855287196645109621644968425022 
216 

486 
6966904452712070244391263421282576377920014841531603836226707235137238078565670504638173314279824320335782709511

30798434724056431251328472075204621853355888942219477054219142879448902311681223375886911396819118389703 
216 

487 
2196231022259789627405217415883188706571903401221588522092963436766167867239932135604917583964778181382665246780

414499713674740915893780985287453492554783589635530283512486083700695962028930838895409643822019980692425 
217 

488 
5199276428819566364247145561080314782447078322407855664832464831927454555904825794321554631380094544935757051380

744333361830211812198525460213234300110345631410383958365775876581357277230056217670355168600567835266723 
217 

489 
1614203476199134640782436632523246603643169872824898914212507917770877016814482222332459864877719768412119128712

4267174367142366016940544986168472208146406417096473046074630522637885732056300339001854649189112756220990 
218 

490 
5386675440420926877239013396639785582681538450629664389814170971417252011967353323776575492892864438204060033357

4703267137330091563598686523270917776912848512575214715956317401754699946086213890286640332679282089846415 
218 

491 
1324293022322758130716347322408148433881439377912016865683672641761169159062918577158869393648578402516526450560

67526217489624290550840804723344342625938264587483982204504372234303412450120585818839195881751316734184974 
219 

492 
4184873329775631276242830449888388115262018179965661067596925527368605198760483823618479008529389347920919698864

84549234474149063089174689352865701662160277443512645378989007683077364150679887251472179980057302862261689 
219 

493 
9932304515790461034767703239370187776251292751982417274942919017564612717096939479438557057886102028223147382135

19295636611795540377876972148741616333839968000960101116412875352005307506482138785918367314794957755278474 
219 

494 
3088884822320514623703241864065753819741100745005490756514445770106203672884072182229959500347761759400648661753

700715178891307518364187313749663102892405036824547770163966523697260772105727859315420053592302504234070320 
220 

495 
7232012384052689685001499338635380945038913787912884166426998693339120085626030362792095727717206101321277511157

880769970709362335112220817606171192202499566807161774914891236767263101126850092407354466419748569808717037 
220 

496 
2232068434703761420532861305005665074289862936063633554629929179023208411147410826655699955658926503147770052862

7801228564085245847571005439592386289275395813767499953931978274950887321622237157741397368700293835221993869 
221 

497 
7420059384462401609258960849584996231826477729548351546197391071315058175782770704559135682765787910136618550715

5593199210030566462162044580540525891299414770169456528888577190579022572793188947989906556710966501405890712 
221 

498 
1817212793084129506992758513955169322130436980687520466249985206036530418890078859855626152691713174692051060887

22293113326065162203664192585457640278155907794423721490567373544708953347195293808069920857562010794080912229 
222 

499 
5728317293882983250725070099879775635166116866210503714384725398472179634367033238438358805639011163094509530448

77127293510360275668754222887090394401897167751653765716083876528700496734286416094736137957816587002724116969 
222 

500 
1356044134511855743026277353193665128752787041811463821141432787316817557430040564590192476009568451812148884592

560491329139468020643910133971825492881092351116946771274683662257687817187108622076749559458281611751807829690 
223 

501 
4209951904373498930695014895212803363320859947493991672978991987516940518325829360082890520512335357116877705849

358240334820914958066287731280076236949574898276295901744960370664891055540491893515977624757283852545295234146 
223 

… … … 

1450 

1214257263449727682933958434915449160230236694686500469957938484820491645917835426378807057620674885846988722503

7658231619218581873391247904296589036014482878605266808964431905400491163655935120966997917800470734384776191553

1835216829989423075147795002227762885851351072332770900889574399235625487165176615505628570076611695440861569901

4431458284371567868046890088187074399460360110820645731606046302720097842319051105078716084647110491910753239917

2488848058112246435756681703838860382372102344346081943944346389123503507983467166248652357593955946573556809148
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APPENDIX 11 
 

Ratio #(v)/#(v-1) as a function of Δwprec i 
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