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Georg Friedrich Bernhard Riemann [ˈʁiːman] (  listen) (September 17, 1826 –  July 20, 1866) was an 

influential German mathematician who made lasting contributions to analysis, number theory, 

and differential geometry, some of them enabling the later development of general relativity. 

 

Henri Léon Lebesgue ForMemRS[1] (French: [ɑ̃ʁi leɔ̃ ləbɛɡ]; June 28, 1875 –  July 26, 1941) was 

a French mathematician most famous for his theory of integration, which was a generalization of the 17th 

century concept of integration— summing the area between an axis and the curve of a function defined for 

that axis. His theory was published originally in his dissertation Intégrale, longueur, aire ("Integral, length, 

area") at the University of Nancy during 1902.[3][4] 

 

Oskar Perron (7 May 1880 –  22 February 1975) was a German mathematician. 

He was a professor at the University of Heidelberg from 1914 to 1922 and at the University of Munich from 

1922 to 1951. He made numerous contributions to differential equations and partial differential equations, 

including the Perron method to solve the Dirichlet problem for elliptic partial differential equations. He wrote 

an encyclopedic book on continued fractions Die Lehre von den Kettenbrüchen.  

 

Arnaud Denjoy (French: [dɑ̃ˈʒwa]; 1884– 1974) was a French mathematician. 

Denjoy was born in Auch, Gers. His contributions include work in harmonic analysis and differential 

equations. His integral was the first to be able to integrate allderivatives. Among his students is Gustave 

Choquet. He is also known for the more general broad Denjoy integral, or Khinchin integral. 

Denjoy died in Paris in 1974. 

  

Ralph Henstock (2 June 1923 –  17 January 2007) was an English mathematician and author. As 

an Integration theorist, he is notable for Henstock– Kurzweil integral. Henstock brought the theory to a highly 

developed stage without ever having encountered Jaroslav Kurzweil's 1957 paper on the subject. 

 

Jaroslav Kurzweil (born 1926) (Czech pronunciation: [ˈjarɔslaf ˈkurtsvajl]) is a Czech mathematician. He is a 

specialist in ordinary differential equations and defined the Henstock– Kurzweil integral in terms of Riemann 

sums. Kurzweil has been awarded the highest possible scientific prize of the Czech Republic, the "Czech 

Mind" of the year 2006, as an acknowledgement of his life achievements.[1][2] 

  

Handout 1Handout 1

https://en.wikipedia.org/wiki/Help:IPA_for_German
https://upload.wikimedia.org/wikipedia/en/f/fb/Georgfriedrichbernhardriemann.ogg
https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Mathematics
https://en.wikipedia.org/wiki/Mathematical_analysis
https://en.wikipedia.org/wiki/Number_theory
https://en.wikipedia.org/wiki/Differential_geometry
https://en.wikipedia.org/wiki/General_relativity
https://en.wikipedia.org/wiki/Foreign_Member_of_the_Royal_Society
https://en.wikipedia.org/wiki/Foreign_Member_of_the_Royal_Society
https://en.wikipedia.org/wiki/Help:IPA_for_French
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Lebesgue_integration
https://en.wikipedia.org/wiki/University_of_Nancy
https://en.wikipedia.org/wiki/Henri_Lebesgue%23cite_note-3
https://en.wikipedia.org/wiki/Henri_Lebesgue%23cite_note-3
https://en.wikipedia.org/wiki/Germany
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/University_of_Heidelberg
https://en.wikipedia.org/wiki/University_of_Munich
https://en.wikipedia.org/wiki/Differential_equation
https://en.wikipedia.org/wiki/Partial_differential_equation
https://en.wikipedia.org/wiki/Perron_method
https://en.wikipedia.org/wiki/Dirichlet_problem
https://en.wikipedia.org/wiki/Elliptic_partial_differential_equation
https://en.wikipedia.org/wiki/Continued_fraction
https://en.wikipedia.org/wiki/Help:IPA_for_French
https://en.wikipedia.org/wiki/France
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Auch
https://en.wikipedia.org/wiki/Gers
https://en.wikipedia.org/wiki/Harmonic_analysis
https://en.wikipedia.org/wiki/Differential_equation
https://en.wikipedia.org/wiki/Differential_equation
https://en.wikipedia.org/wiki/Henstock%E2%80%93Kurzweil_integral
https://en.wikipedia.org/wiki/Derivative
https://en.wikipedia.org/wiki/Gustave_Choquet
https://en.wikipedia.org/wiki/Gustave_Choquet
https://en.wikipedia.org/wiki/Khinchin_integral
https://en.wikipedia.org/wiki/England
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Integral%23Other_integrals
https://en.wikipedia.org/wiki/Henstock%E2%80%93Kurzweil_integral
https://en.wikipedia.org/wiki/Jaroslav_Kurzweil
https://en.wikipedia.org/wiki/Help:IPA_for_Czech_and_Slovak
https://en.wikipedia.org/wiki/Czech_Republic
https://en.wikipedia.org/wiki/Mathematician
https://en.wikipedia.org/wiki/Ordinary_differential_equation
https://en.wikipedia.org/wiki/Henstock%E2%80%93Kurzweil_integral
https://en.wikipedia.org/wiki/Riemann_integral
https://en.wikipedia.org/wiki/Riemann_integral
https://en.wikipedia.org/wiki/Jaroslav_Kurzweil%23cite_note-1
https://en.wikipedia.org/wiki/Jaroslav_Kurzweil%23cite_note-1
https://en.wikipedia.org/wiki/File:Georgfriedrichbernhardriemann.ogg


 

 2 Produced by Mathematica 10 

 

 
 
Plot [Sin[t]/t,{t,-15,15] 
 

 
 
 
 
 
 
 
 
Plot [SinIntegral[x],{x,-15,15}] 
 

 
 

 
 
Plot [SinIntegral[1/x^3],{x,0,2}] 
 

 
 
 
 
 
 
 
Plot [-(3/x Sin[1/x3]),{x,0,2] 
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Reference

First, for those who want to see more details of the proofs of the

statements in this talk, I suggest to read the following paper.

Bartle, R. (n.d.). Return to the Riemann Integral. The American

Mathematical Monthly, 625-625.

For an introduction text about Gauge Integral, I recommend a book

by the same author of the paper above. Here is a citation of the book.

Bartle, R. (2001). A modern theory of integration. Providence,

R.I.: American Mathematical Society.

Also, if you are really curious about the original definition of Denjoy

Integral, or if you want to know the proof of equivalence of all those

definitions of denjoy integrals, including the gauge integral we just

see, you might be interested in reading the following book, which is

a self-contained treatment of the theory of integration.

Gordon, R. (1994). The integrals of Lebesgue, Denjoy, Perron,

and Henstock. Providence, R.I.: American Mathematical Society.


