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Abstract: This paper has as main objective to present the Infinite Series with Multiple Ratios (SMRs), from a 
direct application in biological computation areas. For centuries mankind has been working on formulas in 

physics and mathematics that admit a single ratio, such as the basic concepts of geometric and arithmetic 

progressions that are applied with a single ratio, and the same is true of newtonian kinematics (average 

velocity, for example), that by conceptual definition adopt a single ratio. In this paper comes the concepts and 

formulas acronymous named as SMRs, that amplify the conceptualizations of these greatness of the areas of 

Nature Sciences, allowing a greater horizon of applicabilities, without invalidating the centennial concepts that 

humanity uses. A practical example will be presented and discussed, where the answers would not be obtained 

from the conventional formulas and mathematical concepts, as well as those that are known and used by 

computational biology. The Infinite Series with Multiple Ratios come from what can be called cyclic 

progressions, and what we have in biology and life are phenomena that repeat themselves in cycles of days, 

months, years, without human control or explanation. Nature is cyclical and what this paper will present comes 

from these observations and the formulas with incommensurable applications. 

Keywords: News concept, Nature Sciences, algorithm, SMRs Infinite Series With Multiple Ratios, 

Computational Biology. 

 

I. INTRODUCTION 
Sir Isaac Newton initiated the research involving Infinite Series with Multiple Ratios (SMRs), but he 

didn't conclude or published. Some citations in documentaries about the incomplete work of the brilliant 

physicist were the source of inspiration for two Brazilian researchers, and what served as an auxiliary at the 

time, beginning of the 90s, followed the search for practical applications to the set of 16 (sixteen) formulas. By 

insisting and dedicating SMRs for more than 20 years, it has been successful with strong cryptography that has 

been attracting interest from several universities, research centers, governments and large companies. There are 

two new applications that are mathematically ready. One that breaks several parameters related to the search of 
data on the web and in the database, and the other one applied to the calculation of the permance of autonomous 

cars, or race of formulas 1, as well as for any other type of land, air, and water or space vehicle. In this paper a 

practical example of the biological area will be presented, solved and discussed. 

SMRs complement and extend centennial physical / mathematical concepts such as those involving 

arithmetic and geometric progressions, Newtonian kinematics, Torricelli's equation, and others. They are all 

formulas that are based on singular events with a single ratio, or a speed or acceleration stipulated as a starting 

point to solve problems of the universes of physics and mathematics. The Infinite Series with Multiple Ratios 

(SMRs) works with a finite set of size (n) ratios, n being any number belonging to the set Z+ (positive integers). 

Below are some concepts of the 16 SMRs formulas: 

According to the author and creator of the Infinite Series with Multiple Ratios, Professor Edgar 

Oliveira Rodrigues [1] the following basic concepts are essential for understanding these new mathematical 
elements. The concepts of the new Arithmetic Series formulas that extend and encompass every foundation of 

                                                
1 Mathematician, Master in computing from the Federal University of Rio de Janeiro, PhD student in Scientific 

and Technological Education, Federal University of Santa Catarina. 

Federal public servant, professor of Statistics and educational technologies of Federal University of Fronteira 

Sul. 

Author and holder of the Heru Technologies algorithms (cryptography, data search and others) 
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Geometrical Progressions (G.P) and Arithmetic Progressions (A.P), as well as Newtonian kinematics, require 

detailed discussions of their formation law. I would like to point out once more, that new mathematical elements 

have been introduced never published, in printed or electronic form. The conceptual exposition begins below 

from the general term of this new approach. They are concepts that identify the elements that make up the basic 

law of formation of the same, and that do not invalidate the traditional formulas of the fields mentioned above, 

because in fact, it is a conceptual extension and the conventional formulas become subset of the SMRs. 

Justification 

This work has as objective and relevance, the presentation of new mathematical formulas, capable of 

assisting significantly in the fields of biology research. The mathematics adopted worldwide has not undergone 

considerable changes for decades. The creation and applicability of SMRs, presented in this work, will open a 

range of perspectives with great potentials of use in the isolation of cancer cells for example. 

The researches that involve computational mathematics applied to health consider and are based on 

advances in the comprehension of the algorithms, in the longing to be able to faithfully reproduce the cellular 

proliferations and consequently isolate cells with anomalies of the others, but the mathematical traces of the 

thousands of variables that these fields demand little or nothing. The greatest relevance of this work is the 

presentation of the set of 16 formulas that apply in several areas, presenting these possibilities of control or 

mapping of cellular reproduction. Even at an incipient stage, it is possible to observe the potential of SMRs and 

their various developments in the field of health and other scientific areas. 

Arithmetic series in the conceptual approach of SMRs – General Terms 

1ª) x = 0 

 X is the remainder of the division made by the number of terms in the series (n), and the amplitude of the 

interval (K). 

For a better understanding, it is necessary to understand some concepts: 

1ª) Homologous term (th) is defined by the module between the terms. If it is a multiple of K, they will be 

homologous; 

Ex. We will take K = 5, arbitrarily, to facilitate the 𝑎7  𝑡 𝑎22 because | 7 - 22 | = 15 which is a multiple of 5, 

arbitrated value for k 

Another important concept is the imagine or suppose a series with 23 terms (𝑎23  ) and K=5 
23/5 = 4 and with remainder 3 

4 is the integer quotient of the division (n / k) and represents the number of periods (y) 

 y =  4 periods [𝑎2 , 𝑎6],  𝑎7,𝑎11 ,  𝑎12,𝑎16 , 

 [𝑎17 , 𝑎21 ] 
The rest of the division (n / k), represented by (x), locates the term in the series. 

Examples: 
If x = 1 we have the following relations in the 4 periods above, dividing the last term by k (1st period the last 

term is 𝑎6), in the second it is 𝑎11 , in the third it is 𝑎16 , and in the fourth period 𝑎21 . 

Then for x = 1 we have: 6/5 = 1 remainder 1, 11/5 = 2 remainder 1, 16/5 = 3 remainder 1 and 21/5 = 4 

remainder 1 

This fact indicates that the term homologous is always the last of each period and homologous to (𝑎1). Thus, 𝑎1 

th 𝑎6, 𝑎1 th 𝑎11 , 𝑎1 th 𝑎16 , and 𝑎1 th 𝑎21  

If x = 0, we have the following relations in the 4 periods above. 

5/5 = 1 rest 0, 10/5 = 2 rest 0, 15/5 = 3 rest 0 and 20/5 = 4 rest 0 

We can observe that all terms homologous to the 1st are the penultimate terms of each period. Since there is no 

(𝑎0) in the series, the 1st th is the penultimate of the period, causing the number of periods to be subtracted from 

a unit:  (y - 1). 

Let us see another important finding. 

𝑎5  𝑡 𝑎20 , therefore 20/5 = 4 remainder 0 

Note that between 𝑎5and 𝑎20 there are only three complete periods, which are: 

 𝑎20 , 𝑎16 ,  𝑎15 ,𝑎11 ,  𝑎10 , 𝑎6  
Then if x = 0 there will be (y-1) periods 
 𝑎𝑥  𝑡 𝑎𝑛   for x> = 1, for example 23/5 = 4 remainder 3, then x = 3 which is the remainder and 𝑎3  𝑡 𝑎23since | 
3 - 23 | = 20 which is a multiple of 5. 

If x> = 2, the term will be found in the incomplete period (x-1) positions above the full period. Example: 23/5 = 

4 remainder 3, as x is the remainder of the division n / k we have (3 -1) = 2 and really is two positions above the 

last period. 

Generalizing: th for x> = 1 

R = That is, R is the sum of the multiple ratios of the set r that will have an amplitude (quantity of elements) 

represented by K. 
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From the explanations from the 1st formula, it is possible to deduce and use the others that make up the scope of 

the arithmetic series. 

Below are some of the 16 SMRs formulas 

The variables below are the result of the concepts of the Infinite Series with Multiple Ratios and have 

the following meanings: 

(X) is the remainder of the division of n/k, where n is the quantity of elements that compose the series 
and(k) is the quantity of elements of the set of ratios. We have (y) that is the integer quotient of n / k, (p1) which 

symbolizes the first period of the series, (R) which is the sum of the elements of the set k, and variable (a) 

represents the homologous terms, going from  𝑎1  𝑡𝑜 𝑎𝑥  

Where x is a number of terms that form the periods seen in the above concepts. 

It is worth mentioning that SMRs were never published in books, and were approved and presented at 

meetings of the Brazilian Society for the Advancement of Science - (SBPC in portuguese) [2], [3], [4] and 

validated by renowned Brazilian and Canadian mathematicians. This paper is not intended to discuss the SMRs, 

but to present the some computational application originated by them. 

Some SMRs formulas: 

𝑥 = 𝑜 → 𝑠𝑛   = 𝑦( 𝑝1 − 𝑅 ) +
𝐾𝑅𝑦 (𝑦−1)

2
(1) 

𝑥 = 1 → 𝑠𝑛 = 𝑎1 +  𝑝1 +
𝐾𝑅𝑦 (𝑦−1)

2
(2) 

𝑥 ≥ 2 → 𝑠𝑛 =  𝑎 + 𝑦[ 𝑝1 +  𝑥 − 1 𝑅] +
𝐾𝑅𝑦 (𝑦−1

2
𝑥
1 (3) 

Multiple Ratios for Applying Instantaneous Motion Velocity-Space traveled 

𝑥 = 0 → 𝑠𝑛 = 𝑦( 𝑝1 − 𝑅) +
𝐾𝑅𝑦  𝑦−1 −(𝑣0 +𝑣𝑓 )

2
(4) 

𝑥 = 1 → 𝑠𝑛 = 𝑎1 + 𝑦 𝑝1 +
𝐾𝑅𝑦  𝑦−1 −(𝑣0+𝑣𝑓)

2
(5) 

𝑥 ≥ 2 → 𝑠𝑛 =  𝑎 + 𝑦[ 𝑝1 +  𝑥 − 1 𝑅] +
𝐾𝑅𝑦  𝑦−1 −(𝑣0 +𝑣𝑓 )

2
𝑥
1 (6) 

 

SMRs are a Series or Numerical Successions, composed by a finite set of ratios. Different from known A.P and 

G.P ( Arithmetic Progression and Geometric Progression) witch admit one single ratio, SMRs solve any type of 

progression that allow multiple ratios, even progressions solved by the traditional A.P, G.P. Beyond that, SMRs 

apply to kinematics, Torricelli's equation and all those Physics/Mathematical belonging are sub-cases or subsets 

of them. 
Note [1]: Professor Hermann Hankel (Notorious German researcher from XIX century) in his thesis on 

the creation of rational numbers, introduced the principle of extension, divided into two parts: 

a) The new numbers should be self-sufficient, completely solve his own creation; 

b) New numbers should not be inconsistent with existing ones, on the contrary, it must hold as 

special cases. 

At this context SMRs resolve and treat as special cases the Series quoted, well as linear motion and 

Torricelli's equations. We believe that the principle of Hermann Hangel applies to the Infinite Series with 

Multiple Ratios. Therefore, Uniform Rectilinear Movement (U.R.M), Varied Uniform Rectilinear Movement 

(V.U.R.M), Varied Rectilinear Movement (V.R.M), Geometrical Progressions (G.P) and Arithmetic 

Progressions (A.P), are subsets of SRMs. 

 
Figure1: Infinite Series with Multiple Ratios (SMRs):Source: own creation 
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II. INFINITE SERIES WITH MULTIPLE RATIOS APPLIED TO THE COMPUTACIONAL 

BIOLOGY AND THE CALCULATION OF BACTERIAL PROLIFERATION 
Sir Isaac Newton discovered and the world uses today the formulas of kinematics to velocities, 

accelerations, movements, and trajectories, all with a single constant acceleration.  

I work, since 1996, with formulas that include the findings and made by Sir Isaac Newton, but can use a finite 

set of accelerations. The formulas conceptual of the Geometric Progressions Arithmetic and, using only one 

ratio. It´s possible to use a extended formulas and apply a finite set ratios {r1, ..., rn} where N is a Real number 

positive.  

In my research I've been working with new formula to encrypt data of any type of files, without 

dependence of computational platform or hardware. I have worked with the creation of algorithms that use 

SMRs and apply the searches in database, as well as in performance of motor vehicles, with control of 

trajectories, oil and fuel burn and mechanical wear. Another field of algorithmic applications that stimulate me 

are the ones that are looking for technological solutions to control and eradicate diseases that are fatal as cancer. 
Humanity has accompanied several projects and movements of researchers, partnerships between the largest 

companies in the world and the new conceptions of Artificial Intelligence with the emergence of what has come 

to be known as cognitive computing. 

At the time I worked with the adjustments of the SMRs formulas, together with their creator, Professor 

Edgar Rodrigues, we created an example based on the proliferation of bacteria and how much the colony was 

influenced by external factors. The question will be presented and discussed below and I leave it to the reader 

whether these formulas may or may not aid in research and major projects that seek technology to improve their 

treatment results and even cure of fatal diseases. 

Let's look at the example: 

Example 1:  

A biologist initiates a culture of microorganisms with 50 million individuals. Sensitive to temperature 
variance, the colony when exposed to the open environment expands with heat and contracts with the cold. In 24 

hours of observations, the biologist selected 11 significant schedules related to the fact that the colony expanded 

or contracted under the conditions described above, obtaining the following growth rates: 

Table1: Data collected 

schedules 10 20 30 40 50 60 70 80 90 100 110 

growth 

rates 

1,4 1,1 1,0 0,8 0,7 0,5 0,2 0,4 1,7 1,9 1,3 

 

Dipped in nutrient solution, it is verified that the culture grows 20% at each observed time. 

Knowing that the critical point of mass expansion is 3,540518127 ∗ 1010  individual, we ask: What day and 
time will the critical point be reached? 

Note: The nutrient solution guarantees microorganisms 20% growth. Multiplying this factor by the hourly rates 

that cause oscillations in the population as a function of the temperatures will have: 

 
 1,68 ,  1,32 ,  1,2 ,  0,96 ,  0,84 ,  0,6 ,  0,24 ,  0,48 ,  2,04 ,

 2,28 ,  1,56 
  

Following the initial development of the culture we will have the table below: 

Table2: data of development with SMRs 

n 𝑎𝑛  The table shows that the 

development allows the application 

of the formulas of the multiple 

geometric ratios (7) or (8) below. 

𝑥 ≥ 1 → 𝑎𝑛 = 𝑎𝑥𝑄
𝑦 7   𝑜𝑟  

𝑥 = 0 → 𝑎𝑛 = 𝑎𝑥𝑄
(𝑦−1)  (8) 

elements 

K=11 ( 𝑛0  𝑜𝑓 𝑟𝑎𝑡𝑖𝑜𝑠 ) 
Q=1,076237996 ( product of the 

ratios) 

n= ?  ( schedules) 

𝑎𝑛 = 3,540518127 ∗ 104 (This is 

the critical point divided by 106 and 
the same simplification was made 

with the number of individuals (50 

1 50 

2 50*1,68=84 

3 84*1,32=110,88 

4 133,056 

5 127,73376 

6 107,2963584 

7 64,3771504 

8 15,45067561 

9 7,416324293 

10 15,12930156 

11 34,49480755 

12 53,81189978 

⋮ ⋮ 
⋮ ⋮ 
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⋯ 

 

 

3,540518127 ∗ 104 

million). We divided both by 106 
for better operational 

understanding) 

y= ? ( 𝑛0  𝑜𝑓 𝑝𝑒𝑟𝑖𝑜𝑑𝑠 ) 

x= ? ( rest of division 𝑛 𝑘  indicator 

of 10 th to ( 𝑎𝑛 ) 

Looking at the expressions 

𝑥 ≥ 1 → 𝑎𝑛 = 𝑎𝑥𝑄
𝑦  7   𝑜𝑟  

𝑥 = 0 → 𝑎𝑛 = 𝑎𝑥𝑄
(𝑦−1)  (8) 

it is noted that (y) is the only missing element, since (x) will arise naturally as we shall see. 

Isolating (y) in the formulas above we will have: 

𝑥 = 0 → 𝑎𝑛 = 𝑎𝑥𝑄
(𝑦−1) = 𝑎𝑛  

 

𝑥 = 0 → 𝑄(𝑦−1) =
𝑎𝑛

𝑎𝑘

             𝑥 ≥ 1 → 𝑎𝑥𝑄
𝑦 = 𝑎𝑛𝑄𝑦 =

𝑎𝑛

𝑎𝑥

 

 𝑦 − 1 𝑙𝑜𝑔𝑄 = log  
𝑎𝑛

𝑎𝑘

                              𝑦𝑙𝑜𝑔𝑄 = log[
𝑎𝑛

𝑎𝑘

] 

Expression   A                        Expression   B 

𝑦 =
log  

𝑎𝑛   

𝑎𝑘
 

𝑙𝑜𝑔𝑄
+ 1                                          𝑦 =

log[
𝑎𝑛   

𝑎𝑘
]

𝑙𝑜𝑔𝑄
 

Replacing the known elements in A will have: 

𝑦 = 𝑙𝑜𝑔
[
3,540518127 ∗ 104

34,49480755 ]

𝑙𝑜𝑔1,076237996
+ 1 = 95,37391357 

Replacing the known elements in B will have: 

𝑦 = 𝑙𝑜𝑔
[
3,540518127 ∗ 104

𝑎𝑥
]

𝑙𝑜𝑔1,076237996
 

(𝑎𝑥) is the first therm th to (𝑎𝑛 ) and is in the 10 period whose interval is 𝑎2 ≤ 𝑎𝑥 ≤ 𝑎11  (see table). 

We see that (y) is an integer by definition and substitution (𝑎𝑥 ) in B, it is verified that the only value satisfying 

the condition is for𝑎𝑛 = 𝑎4 = 133,056 

𝑦 = 𝑙𝑜𝑔
[
3,540518127 ∗ 104

133,056 ]

𝑙𝑜𝑔1,076237996
=

2,425032359

0,03190832
= 76 

The column (n) table 2 above represents the schedules 10 , 20 , 30 , ⋯ 
(K) represents the amplitude, that is, in 24 hours there are 11 times that the biologist selected. 

(Y) is the integer quotient of n / k, then y = 76 and 𝑎𝑥  = 4 

Concluding the challenge: critical mass will be achieved at 40𝑜𝑢𝑟 on the 76th day 

 

III. SMRs AND THE FIRST ALGORITHMIC APPLICATIONS AND THE FIRST RESULTS 
During these 21 years of working with the Infinite Series with Multiple Ratios(SMRs), the great 

intention in addition to testing and adjusting the formulas in aid of the Researcher who created them, Professor 

Edgar Rodrigues, was always to create applications that would aid in the recognition and adoption of the same 

by the courses of the exact areas. If it is possible to prove that there are formulas that extend the scope of 

concepts adopted by mankind for decades, what would be the reason for not using and reformulating the 

conceptual bases regarding the geometric and arithmetic progressions, Newtonian kinematics and torricelli 

equation? I believe that the main reason is the lack of knowledge on the part of humanity, especially since they 

have never been published in printed or electronic books. 
In mid-1998, I noted the potential of SMRs for data compression. I did some rehearsals, but because I 

do not have partnerships and investments, advances will not happen. In 2012/2013, the idea was submitted to a 

contest of innovations and entrepreneurship (Synapse of Innovation - Foundation for Research and Innovation in 

the State of Santa Catarina/Brazil–SINAPSE/FAPESC in Portuguese) and was one of the winners in a set of 

1224 ideas presented. This achievement resulted in a prize of R$ 50k (approximate U$ 20k at the time) and thus 

it was possible to implement the algorithm of data compress, with added encryption. The success has been so 

great by using unprecedented mathematical formulas, as well as by encrypting any file format and any 

computational platform. The ZK Cryptograph became the first successful application and had a paper accepted 

for submission to Infosec 2017 (The Third International Conference on Information Security and Cyber 

Forensics). At the same time it was strongly recommended and accepted by TAMM 2017 (International 



Carlos Roberto Franca, International Journal of Research in Engineering, IT and Social Sciences,                 

ISSN 2250-0588, Impact Factor: 6.452, Volume 07 Issue 06, June 2017, Page 65-70 

http://indusedu.org Page 70 

 

This work is licensed under a Creative Commons Attribution 4.0 International License 

Conference on Test, Measurement and Applied Mathematics) and IEEE ICASI 2017 (International 

Conference on Applied System Innovation). Another important paper that refere a Heru Method Search that 

replace binary tree ( B-tree), and breaking several paradigms like 0(log n), was accepeted at Applied Science 17 

– DAKAM ( International Conference on Applied Science ). 

This paper seeks to draw humanity's attention, especially from the great Universities and Research 

Centers of the great powers (Canada, the United States,United Kingdom, China, Japan, Germany, Israel and 
others), to the fact that we have formulas, still unpublished, but which have been Recognized by pairs around 

the world. Just as we are in the era of cognitive computing and applications in several areas, especially in the 

search for cancer cure, it becomes interesting and important to note the incommensurability of applications of 

Infinite Series with Multiple Ratios (SMRs). 

I believe that mathematics does not have to be conservative and the world must open up to break 

paradigms like the multiple ratios presented here. Formulas seem complex, but understanding comes with 

knowledge and practice. As said above, I tasted and was already defendant by the greatest experts in 

Cryptography of Brazil and the world, I left the Cryptograph online for two months and no break of code or 

security was presented. There are already papers submitted and approved in international conferences on 

information security and this applicability has been gaining notoriety in several countries. Soon the other 

applicabilities (powerful search algorithm that replaces any binary tree), and the algorithm that measures the 

performance of motor vehicles and calculates trajectories in a precise and unprecedented way, will also be on 
the world stage. In this simple paper, in addition to presenting the SMRs to the world scientific community, I 

point out to the area of Computational Biology in particular and the other areas that work with mathematics, that 

there are emerging researches with the potential to accelerate various discoveries and improve humanity. I hope 

to raise awareness of the great Universities and Research Centers of the great world powers, especially Canada, 

the first country to have contact with SMRs through the Polytechnic Institute of the University of Montreal. 

At the time, in mid-1996, we had only a few formulas in our hands, and we could not even imagine the 

applications emerging from them. One can not underestimate the scope of the same thing today, nor can I be the 

only inhabitant of the planet to dominate them. In this way, I close this paper and look forward to opportunities 

and partnerships with major Canadian Universities and Research Centers and other countries. 
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