Math and Computers, Math 165
Homework one, Due Monday October 9, 2006

1. Read the article “the death of proof” in Scientific American October 1993
(available from this course’s web page). Write an essay, of no more than
two pages of length, expressing your opinion as to why computer-based
proofs are acceptable or not acceptable in modern mathematics. Try to
give some justification of your statements.

2. Carry on the following experiment with MAPLE: Learn how to generate
random univariate polynomials with fixed number of terms using randpoly.
For many such polynomials use the solve command to find its roots and
count the number of real roots you have,tabulate this against the degree
and the number of terms. Make sure your polynomials take on a wide
range of coefficients. Can you extract some kind of rule as to what is the
largest possible number of real roots?

3. Find (by hand) the ged of 22 4+ 3z — 4 and 23 + 222 — 7Tz — 14 Do the same
for 3 — 622+ +4, 2° — 6z + 1.

Write a MAPLE program that implements the classical extended Eu-
clidean algorithm over @Q[z]. Experiment with 100 pairs of random poly-
nomials with coefficients over Z (calculations are done over the rationals).
Do you notice something on the coefficients of ; rem r; 1?7 How often are
the polynomials relatively prime?



