February 22, 2008

Department of Mathematics

UNDERGRADUATE MATHEMATICS SEMINAR

The next meeting of the seminar will be this coming Monday, February 25"‘, with refreshments
beginning at 4:00 in the Math Common Room, Bailey 204, and the lecture following at 4:15 in
Bailey 207.

In this seminar, Union College’s own Professor Julius Barbanel will be presenting the talk below.

TITLE: Doubling the Cube: How It Was Done by the Ancient Greeks

ABSTRACT: According to legend, the people in the Greek city of Delos were suffering from a
terrible plague. Relief was sought from the oracle at Delphi.

Delos had a cubical altar that was used in religious ceremonies. The oracle told the people of
Delos that they could rid themselves of the plague if they constructed a new cubical altar having
double the volume.

How would one do this? ("Double the length of a side" is certainly the wrong answer!) Some of
the most brilliant ancient Greek mathematicians worked on this problem. We present two

solutions. One is a mechanical procedure by Eratosthenes (276-194BC) involving moving
triangles. The other is by Archytas (428-350BC) and involves a three-dimensional construction in
which a certain point is determined as the intersection of three surfaces of revolution.

Interesting New Math Articles Available in Math Common Room:
Union College Math Department Author Featured!

In the Math Common Room, Bailey 204, scattered
atop the various tables are the latest issues of
several current nonspecialized mathematical
journals: The American Mathematical Monthly, The
Mathematical Intelligencer, Mathematics Magazine,
MAA Focus, and Notices of the American
Mathematical Society are usually available.

The articles in these magazines are usually quite
fascinating. (In fact, either at the suggestion of a
faculty member or of a student, some past articles
from these sources have been used as the basis for
a senior thesis.) Some highlights from this month’s
journals:

* The current (Feb 2008) issue of “The Monthly”
contains a paper co-authored by Professor
Alan Taylor, entitled “A Peculiar Connection
Between the Axiom of Choice and Predicting the
Future.” After reading this article, not only will

you gain insight into some of the interesting
work being done by Prof. Taylor, you might gain
a new appreciation for this week’s Fishy Math
comic strip (written by students inspired by
topics from Prof. Taylor's Math 480).

The cover article in this month’s “Mathematics
Magazine,” entitled “Infinitely Nested Radicals”
takes as its starting point a well-known result
(and one-time Problem of the Newsletter)

\/2+\/2+\/2+\/2+\/2+... =2, and then

studies natural generalizations of this, such as

\' at -‘;l_-“ a i !'J\,"If.' = byvaF ...
. This article
ends with a number of open questions, all of

which should be accessible by undergraduate
math students!
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Present Your Work: Deadlines Approaching!

«  HRUMC XV: April 19" The 15" annual Hudson . Stelnmetz Approachetz As you probably know, the

River Undergraduate Mathematics Conference will 18" annual Charles P. Steinmetz Symposium will be

be hosted by ST. Lawrence College on Saturday, held May 3°-4". Traditionally, most senior math
April 19" If you wrote or are writing your thesis majors present a talk at this in-house conference, but

this year, the HRUMC is a wonderful place to share certainly underclassmen are welcome to do so as
your results with math majors from scores of other well. ~ HURRY! The deadline for submitting an
colleges. You should strongly consider presenting abstract is Thursday, March 6th.

a 10-minute talk. HURRY! The deadline for

submitting an abstract is Sunday, March 2", o bl bt el
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Problem of the Newsletter: February 22, 2008

Unfortunately, no one submitted a correct solution to last week’s problem, although a couple people correctly
mentioned that a solution to the problem (an old Putnam Exam problem) is available online. You can view last week’s
question with a solution on the first floor bulletin board in Bailey Hall.

This week’s problem was suggested to the column by this week’s seminar speaker, Professor Barbanel, who heard it
while listening to “Car Talk” on NPR a few weeks ago.

Here is this week’s problem: “l was driving on the highway the other day recently and | happened to notice my
odometer. Like most odometers nowadays, it shows six digits, in whole miles only -- no tenths of a mile. So, if my car
had 300,000 miles, for example, I'd see 3-0-0-0-0-0. And that's all. Until | drove another mile, at which point it would
read 3-0-0-0-0-1.

‘Now, what | saw that day was very interesting. | noticed that the last 4 digits were palindromic, that is they read the
same forwards as backwards. For example, '5-4-4-5' is a palindrome. So, my odometer could have read 3-1-5-4-4-5,
with those last four digits, starting with the units, then the tens, then the hundreds, and finally the thousands, being the
palindrome.

‘One mile later, the last 5 numbers were palindromic. For example, it could have read 3-6-5-4-5-6.

‘One mile after that, the middle 4 out of 6 numbers were palindromic. So, the first and last numbers weren't involved in
the palindrome, but the middle 4 were palindromic.

‘And you ready for this? One mile later, all 6 were palindromic! For example, 2-1-3-3-1-2.’

Pretty good, huh? .... So, here again are the conditions ... ‘| noticed that the last 4 digits were palindromic. | drove a
mile, and the last 5 were palindromic. | drove another mile and the middle 4 were palindromic, and the ends were not
involved. And then one mile later, all 6 digits were palindromic.” The question is, what was the original reading on the
odometer?

Email (friedmap@union.edu) or deliver a solution to Prof. Friedman in Bailey 107D, by noon on Thursday, Feb. 28"




