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“All philosophy is like a tree, whose roots are 
metaphysics, the trunk is physics, and the 
branches which come out of this trunk are all the 
other sciences which can be reduced to three 
main ones, namely medicine, mechanics. and 
morality; I mean the highest and most perfect 
morality, which, presupposing full knowledge of 
other sciences, is the last degree of wisdom”[1]

[1] Descartes, Les principes de la philosophie, « Lettre-préface », in Œuvres de 
Descartes, IX-2, Paris, CNRS-Vrin, 1989, p. 14 (abréviation : AT, suivi des 
numéros du volume et de la page) 


























































































EE

AagfEiEEFs

Is

I

PHYSICS

MECHANICS

MORALITY

MEDICINE

METAPHYSICS Descartes’ tree of 
Knowledge










































































































THEORYMODIFY 
OR REJECT 
THE THEORY

OBSERVATION PREDICTION 

USE THEORY 
TO MAKE A 
PREDICTION

BIULD AN 
EXPERIMENT 
TO ASSESS THE 
PREDICTION

EXPERIMENT

MAKE 
THE 
EXPERIMENT

Critical thinking             Solving-problem  skills 

Problem to Solve and Hypotheses

Understanding Concepts               Modeling

Mathematical 
background                     Computer Skills



Biomechanics

Contractile/tensile stresses 

E-coli  
“pushers
” 

Most swimming bacteria push 

fluid out at the head and tail  
tensile or pushers 

The algae chlamydomonas pull fluid in at 

the head and tail  contractile or puller 
(but see Guasto et al, PRL 2010 indicating more 

complex flow field  Tom Powers’ lecture ) 

Actin filaments crosslinked by 

myosins are contractile 
(see F. MacKintosh’s lectures) 

α > 0

α > 0

α < 0
Dynamics and 
self-organization 
of active particles

Fluid-structure 
interaction in a 
network of blood 
vessels

Dynamics of DNA 
Replication and 
Transcription

Solid Mechanics

Understanding 
of forces and 
moments on 
3D objects

Vibrational 
Analysis of 
solids

Micro- and nano-
structures dynamics

Mechatronics
Dynamical Systems
(Mechanical and electrical)

Computer 
Modeling

Moving 
micro-robots

Magnetic 
targeting 
for site-
specific 
drug 
delivery



WORK STRATEGY

WP1: Identify the working groups in Africa and African scientists in the field all over the world.

WP2: Send out Invitations and keep advertising to embark more people

WP3: Form workgroups, assign tasks and come out with an activity timetable 

THEORETICAL AND APPLIED MECHANICS WORKGROUP

COMPLEX SYSTEMS WORKGROUP


