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Announcements and so forth 

 You are not responsible for new 
concepts from this week. 

 Nor for the HW said to be due today 
 Final exam next Tuesday middle period 
 Extra help sessions 
 CIOS forms (Again...  sigh!) 



Cédric Villani, Institut Henri Poincaré, CNRS/UPMC

STELSON LECTURE SERIES:                                                                                                  

Riemann, Boltzmann and Kantorovich go to a party

General Audience Lecture 

April 22, 2013 
Monday at          
4:00 p.m.                
in KLAUS 1116
Reception to follow in 
Klaus Atrium

This talk is the story of an encounter of three distinct fields: non-Euclidean geometry, gas dynamics and 
economics. Some of the most fundamental mathematical tools behind these theories appear to have a close 
connection, which was revealed around the turn of the 21st century, and has developed strikingly since then.

cut along lines for mathematicians party hat

cut along lines for mathematicians party hat





You are not responsible! 



Where are we going this week? 

 Review.  Suggestions have included 
 Types of integrals,  
 Jacobians 
 T3 2000 #2, F 2000 #2 

 Fun stuff 
 Forms 
 Newton’s method? 
 non-smooth geometry? 













My office three years ago 



Differential forms 
(div, grad, and curl for grown-up mathematicians) 
 A systematic way of looking at 

integration on an open set K.  Given 
any subset of K of a definite 
dimensionality p (plus some technical 
conditions), a differential p-form is a 
way of assigning a value to the subset 
that acts like an integral. 



Differential forms 

 A 0-form is another name for a scalar 
function f.  We can add and multiply 0-
forms in the usual way and get other 0-
forms.  How does that assign a 
value to subsets of 0 dimensions? 

 A 1-form is an expression like  
        P dx + Q dy + R dz, 
   where P,Q,R are functions. 



Differential forms 

 A 2-form is an expression like  
 F dx dy + G dy dz + H dz dx.  

 A 3-form is an expression like 
        J dxdydz.   









The exterior derivative 





It looks the same!!



How about a culture break? 







u=r+x,v=r-x 



u=r+x,v=r-x 



The End	



