
Mathematical Tools for the Digital Age

Course objective:
Algorithms are so prevalent around us these days that we 

often barely notice them, let alone think about how they 

work. Many of today’s commodities rely on deep and in-

teresting mathematical ideas, yet most people would be 

hard-pressed to explain how the math they learn in school 

relates in any way to the inner workings of today’s tech-

nologies. The goal of this course is to bridge that gap, and 

allow curious students to gain, in the land of Cauchy and 

Fourier, an understanding and appreciation of the compu-

tations that underlie some applications in an interactive 

and hands-on manner.

Prerequisite:
To take this course, the students must have some ability to work as 
a group and for those whose mother tongue is not English, be able 
to communicate easily in English. The course is based on a mix of 
profiles and backgrounds for a more diverse international learning 
experience, which is why we don’t require students to have taken 
such or such specific course before but participating students must 
have a good general university level (from 2nd year of Bachelor / 
Undergraduate).

Workload 
40 hours including Class teaching, Computer Lab 

and Cultural conferences  + 15 hours homework 

+ 2 to 6 hours Fieldtrips (Bruges & Brussels)

= 47 to 51 hours 

Assessment
Continuous assessment (percentage break down 20%)

Final exam (percentage break down 60%)

 > Computer Lab 60%

 > Final Project 20%

Class Participation (percentage break down 20%)

Educational methods

40 hours

3 ECTS credits

1. Course Presentation The course will overview a number of today’s commodities to underline the mathematical rules
that have tem work. Students will review some math notions and apply them to concrete
technological tools.

3. Ressources

2. Content

Teaching language: English

Teacher in charge of the 
course:Gabriel Chênevert, 
PhD, ISEN Engineering 
School, Université 
Catholique de Lille

Special lecturer: Laura Saini,
Benoit Pijcke, Benjamin 
Parent

ACADEMIC CALENDAR: 
25 June to 21 July 2018

- C. Rousseau et Y. Saint-Aubin, Mathématiques 
et Technologie, 
Springer Undergraduate Texts in Mathematics 
and Technology, 579 p., 2008.

Case study

ProjectsPresentations

Group Work

Lab

Problem solving

Interactive class

- GPS geolocalization (solving linear equations)

- Google’s PageRank algorithm (Markov chains, graph theory)

- Audio CDs (Shannon’s theorem, error correction)

- MP3 files and JPEG images (data compression)

- Camera movement in animation (projective geometry, splines)

- Securing an e-commerce site (cryptography)

- Back to summary -


