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Name: ____________________________
Area of Knowledge #3: Mathematics
Essential Questions:
· What is mathematics?  What do mathematicians do?

· Does math lead to certainty?  To truth?

· Is mathematics discovered or invented?  Is mathematical knowledge innate?

· Is mathematics a language?

· What is the role of imagination and creativity in mathematics?

· What are the implications of Godel’s theorems on our view of mathematics and knowledge?  
Quotations:

· “The useful combinations [in mathematics] are precisely the most beautiful.” (Henri Poincare)

· “Mathematics is the abstract key which turns the lock of the physical universe.” (John Polkinghorne)

· “Everything that can be counted does not count.  Everything that counts cannot be counted.” (Albert Einstein)

· “As far as the laws of mathematics refer to reality, they are not certain, and as far as they are certain, they no not refer to reality.” (Albert Einstein)

· “You cannot apply mathematics as long as words still becloud reality.”  (Hermann Weyl)

· “Mathematics is the subject where we never know what we are talking about, nor whether what we are saying is true.”  (Bertrand Russell)

The documentary Fermat’s Last Theorem 

1. What surprised you (or what did you find notable) about Andrew Wiles’ method of proving Fermat’s last theorem?  (Is it significant the Wiles’ method was probably not Fermat’s method?)

2. What, if anything, was notable about Wiles’ use of (a) collaboration and (b) imagination or creativity or inspiration in his path to proving Fermat’s last theorem?

“The Nature of Mathematics.”
3. “The Nature of Mathematics” begins with the statement “Mathematics is the science of patterns and relationships.”  To what degree can the same thing be said about the other areas of knowledge?

4. The article states, “Theoretical mathematics, unlike the other sciences, is not constrained by the real world.”  Is that a significant distinction between math and the other areas of knowledge?

5. The article states, “Because of its abstractness, mathematics is universal in a sense that other fields of human thought are not.”  Is that true – especially the “because” clause in the sentence?  (What is meant by “universal” in this statement?)
6. “Science and mathematics are both trying to discover general patterns and relationships, and in this sense they are part of the same endeavor.”  Do you agree with that statement?

7. Look at the list of three phrases that begins the section entitled “Mathematical Inquiry.”  Do those phrases apply to any other areas of knowledge?
8. In the next paragraph, note the definition of “the process of abstraction.”  Is abstraction also used in other areas of knowledge?  Is this definition sufficient?

9. “Mathematical insights into abstract relationships have grown over thousands of years . . .”  These abstract relationships might be labeled axioms, theorems, or rules.  

a. Think about an example of such an “abstract relationship that you have learned.

b. If math “depends more on internal logic than on mechanical demonstration” (or on real world correspondence), can math start with any set of rules or axioms?  (For example, what happens if you start with this relationship: The sum of the internal angles of a triangle = 3.14?)

