M441 Historical Perspectives in Mathematics  Third Exam (Take Home)  Part 3 of 3 parts.   (Remember that you only have to answer 10 of the 13 presentation questions – circle those to be graded). 
Name ________________________________________

Staple all three parts together before submitting.  

Continuation of Questions on Presentations

6.  Justin Klyzcek:  Fermat’s Last Theorem  
a)  Precisely state Fermat’s Last Theorem.   

b)  In what form (i.e. for what case)  did Euler solve this Theorem?   Outline his method of proof  (see Justin’s paper). 

7.   Karen Miller:   Bayes’ Theorem. 
a)  Part of Bayes’ Theorem is based on the Law of Total Probability represented by the following formula: 

P(A) = P(A | B)P(B) + P(A | Bc)P(Bc)

Explain in words what this formula represents.

b)  Use Bayes’ Theorem to solve the following problem: 

A box contains 10 red and 15 blue balls.  Two balls are selected at random and are discarded without their colors being seen.  If a third ball is drawn randomly and observed to be blue, what is the probability that both of the first two discarded balls were also  blue?

8. Andy Cool:   Linear Algebra

a)  What is the earliest known use indicated of a systematic method of solving systems of linear equations? 

b)   Write down the  matrix representing each of the following linear systems of  equations
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c)  Which of the above two  systems  in part b)   would be considered an ill-conditioned system -- why? 
9.  Tony Braner:  Fuzzy  Logic – The Future of Artificial Intelligence

a)  Suppose we have a membership value function  for the set of YOUNG people,  whose graph was as follows: 
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What value would be assigned to Mary who has age 28?   
b)    Precisely sketch the graph of the membership function for the complement of the set of YOUNG people.    

c)  Explain the concept of hedging for fuzzy set membership.  Give an example in the context of the above membership function.  
10.   Jen Willig:  Graph Theory

a)  Draw a complete graph with 4 vertices.
b)  Discuss the map coloring problem.   Include in your description:  How the map coloring problem can be interpreted as a graph coloring problem,  what a valid coloring for a graph is,  and a brief history of the Four Color Theorem. 

11.   Jeff Deardurff:  The Riemann Hypothesis
a)  Define the Riemann zeta function. 

b)  State the Riemann Hypothesis. 

c)  What is the relationship between the Riemann Hypothesis and the distribution of the prime numbers? 

12.   Mary Balmes:  Chaos Theory

a)   Define the term strange attractor and give an example. 
b)   Discuss the orbit of the iterative function 
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 with a starting seed of x = 0.   Demonstrate by sketching the behavior on the graph of f(x) below: 
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13.   Steve Kraemer:  The Lorentz Transformation

a)   What purpose does the Lorentz transformation serve  -- give an example.  

b)  Give an explanation of the equations used for the Lorentz transformation including an explanation of what each symbol represents. 
14. (For a few bonus points)  Help us out by providing suggestions or comments on this course.  How can we enhance future offerings of this course?  How was the workload? How can we effectively balance the mathematical content and historical content?  How would you organize and teach this course if you were the instructor?   Comments on assignments, electronic journal?     Also what could be done in the earlier mathematics courses to better build a foundation for this course, in terms of developing mathematical oral and written communications skills (specific examples of types of assignments would be helpful.) 
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