

Lecturer: Keith Stroyan, The University of Iowa
Lecture 1: Some Intuitive Proofs with "Small" quantities This 

lecture gives intuitive arguments to "prove" some basic theorems 

like the Extreme Value Theorem, the Fundamental Theorem of Integral 

Calculus, and the Inverse Function Theorem.  We discuss why more 

precise foundations are needed - at least in the teacher's mind.

Modern infinitesimals can help make fundamental theoretical reasoning 

more accessible to students.

Lecture 2: Keisler's Foundations for Infinitesimal Analysis 

Keisler's Axioms as a solution to doing calculus with infinitesimal 

numbers.  Completion of the proofs of lecture 1 (that teachers 

should know to confidently encourage beginning students.)

Lecture 3:
Local Linearity and Infinitesimal Microscopes Everyone 

knows the main idea of differential calculus is that "smooth 

functions are locally linear."  This lecture uses infinitesimals to 

make this more precise in various concrete cases up to an 

infinitesimal view of Stokes' theorem.

Lecture 4: 
Higher Level Analysis

Modern analysis can use infinitesimals in infinite dimensional 

spaces

by using foundations for "more" of mathematics than Keisler's Axioms.  

This talk briefly describes suitable settings, Nelson's Idealization 

Principle, and saturation with the example of differential calculus in 

locally convex topological vector spaces where there is no topology 

for the derivative maps.
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