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Some aspects of thinking of Jakub Kresa for development of 

school mathematics  

This article makes an excursion into the history of mathematics, which is 

used in school mathematics. We would like to describe some components 

of mathematical notions developed by Jakub Kresa (1648-1715). We would 

like to compare his work with another two big mathematicians Isaac 

Newton (1643 -1727) and René Descartes (1596-1650), because it is pos-

sible to see some similarities in topics of their works. Isaac Newton wrote 

separately arithmetic and algebra in Arithmetica universalis, but in his 

work Philosophiae naturalis principia mathematica he used only geometry. 

René Descartes integrates the knowledge from algebra, arithmetic and ge-

ometry in his work La Geometrie and in a similar way, Jakub Kresa descri-

bed the mathematical theory in his work Analysis speciose trigonometriae 

sphaericae. 

1. Introduction  

Jakub Kresa lived in the time in which arithmetic has geometrical represen-

tations. René Descartes wrote in his book La Geometrie that “any problem 

in geometry can easily be reduced to such terms that a knowledge of the 

lengths of certain straight lines is sufficient for its construction. Just as 

arithmetic consisting of only four or five operations, namely, addition, sub-

traction, multiplication, division and the extraction of roots.” 

Now let AB taken as unity (see Figure 1), and let be required to multiply 

BD by BC. Descartes argues that “I only have to join the points A and C, 

and draw DE parallel to CA, then BE is the product of BD and BC. If it be 

required to divide BE by BD, I join E and D, and draw AC parallel to DE, 

then BC is the result of the division (see Descartes (1954)).  

 
Figure 1 

Isaac Newton wrote separately arithmetic and algebra in Arithmetica uni-

versalis, but in his work Philosophiae naturalis principia mathematica he 

used only geometry. He didn’t use in Philosophiae naturalis principia 

mathematica arithmetical and algebraic approach, because this book was 
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written in style of Euclidean Elements and Italian algebra by Cardano 

(words cub., quad.). We can see in the next figure modern transcription of 

Principia mathematica from Isaac Newton (see Newton (2009)): 

 
Figure 2 

We cannot find in this book algebraic notation used by Descartes, however 

it could bring many advantages and he used in his other book Arithmetica 

universalis this notation. He wrote this book later than Principia and it is 

possible to see development of notation and style. We can see in the next    

figure fragment of Newton Arithmetica universalis (published in 1761 after 

death of Newton, see Newton (1761)): 

 
Figure 3 

2. Jakub Kresa and his work Analysis speciose trigonometriae sphaeri-

cae 

Jakub Kresa in his work Analysis speciose trigonometriae sphaericae used 

at that time very modern notation similar to Descartes and Newton from 

Arithmetica universalis. We can see in the next figure fragment of Jakub 

Kresas´ book Analysis speciose trigonometriae sphaericae (published in 

1720 after death of Jakub Kresa, see Kresa (1720)): 
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Figure 4 

We can see in this figure, that the publisher of Kresa’s work has problems 

with mathematical signs. Newton’s Arithmetica universalis was published 

in bigger quality, but the publisher of Kresa’s book needed to find instead 

of mathematical sign some similar other signs. For example, instead of + 

the cross was used, which signifies the date of death.  

We can compare also style of writing of the sign = “equal” by these authors 

Newton and Kresa used the style from nowadays and Descartes had special 

signs. We can see in the next figure fragment of Descartes’ book La Geom-

etrie as an appendix to Discovery about method (see Descartes (1954)):  

 

Figure 5 

First author, who used the sign =, was Robert Record in the book the Whet-

stone of Witte in the year 1557. We can see in the next figure fragment of 

this book (see Record (1557)): 

 
Figure 6 
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3. Conclusions 

Jakub Kresa lived in the 17th century in which was created the language of 

modern algebra, so the signs in mathematics were not stable at that time. 

Many books used style of old ancient Euclidean geometry combine with 

style of Italian cosits group from 15th or 16th century (Cardano, Tartaglia). 

Descartes brings the new style of writing of mathematical texts, which was 

used also by Jakub Kresa.  

It is very important for mathematical education in schools nowadays and 

also in math teacher training programs, that students develop their ability to 

explain every problem in more ways, they also need to find other solutions 

than their teacher. Jakub Kresa solved in his work mostly practical prob-

lems and he would like to explain his findings for people, who didn’t have 

any study of mathematics.  

In future it will be possible that parts of mathematics by Jakub Kresa and 

other authors will be presented in modern form through ICT tools and edu-

cational software, because a lot of original historical mathematical works is 

possible to find in electronic form in internet. These activities can help in 

popularisation of mathematics in every kind of school. 
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