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Math Faculty Colloquium

Speaker:  Josh Davis

Title: Mathematical Models of Rock Deformation

Date/Location:

Thursday, February 28, 3:30 pm, CMC 206

The talk will begin with background material about the mathematical methods (calculus, linear
algebra, differential equations, statistics, computer simulation) used by structural geologists to
model deformation of rock. We will then discuss a model of rock deformation along a fault in
New Caledonia, unique because the fault is found in a slice of the Earth's mantle that happens to
be on the surface today. The behavior of this fault can be used to understand how active faults,
such as the San Andreas fault, might behave in the mantle. This is joint work with Sarah Titus
(Carleton), Eric Ferre (Southern Illinois U.), and Basil Tikoff (Univ. of Wisconsin).

Graduate School—
It’s Not Too Late to Apply!

Some graduate programs have recently written
to Carleton, asking to be advertised, and
though many seniors have their plans rolling
already, if you have not yet applied to gradu-
ate school and are interested, here are two to
look into.

If you are interested in Finance, a growing
field, look into the University of Tulsa, which
has a Masters program in finance and a double
Masters in finance and applied mathematics.
It would be a much warmer locale than Min-
nesota! If you’re interested now, or for future
years, look at www.cba.utulsa.edu/msfinance
for more info.

Additionally, there is a new Masters program
with a $30,000 stipend at East Tennessee State
University. It will involve K-12 science edu-

cation, working with teachers to improve sci-
ence and mathematics curriculums, as well as
providing research opportunities and advising.
Application deadline is March 31, so you have
all of spring break to apply. As always, the
internet provides the information you need—
log on and check out www.etsu.edu/math/

godbole/gk12/gk12description.htm for details.

Mathematicians Model
Snowflakes

Snowflakes have been a beautiful puzzle for
centuries, and now with computers, mathema-
ticians at the University of California-Davis
and the University of Wisconsin-Madison are
able to model them. In their computer simula-
tion, needles were the most common pattern
while the six-pointed star shape was relatively
rare, as it is in nature. Perhaps we will learn
why no two snowflakes are the same!



Summer Opportunity
in Statistics

Are you interested in analyzing some data
supplied by the Minnesota Pollution Control
Agency? A team of students from Carleton,
St. Olaf and Macalester will analyze water
quality data from 50 Minnesota lakes to de-
termine metal content in surface sediment as
well as concentrations of polybrominated
diphenyl ethers in fish tissue.

There is funding to support two Carleton stu-
dents. Preference is given to a student who
has completed at least two of Math 275, Math
245 or Math 285.

Please contact Laura Chihara if you are inter-
ested.

Problems of the Week

1. Suppose you have an unlimited supply
of each of two kinds of rectangular blocks,
one with dimensions 2 x 5 x 11 and one
with dimensions 3 x 7 x 13. Can you as-
semble such blocks to form a single large
block of size 150 x 200 x 50007 If so,
explain how you know it can be done; if
not, explain why not. (Of course, you are
allowed to put the blocks in any orienta-
tion.)

2. Consider the parabola y = x*. For dif-

ferent points P in the plane, there may be
different numbers of normal lines to the
parabola that pass through P.

a) Show that there is always at least one
normal line, and that there are at most

three normal lines, to y =X’ that pass
through any given point P.

b) Show that there are exactly two normal
lines to y=Xx  that pass through

L7
0 =#4, Eg and find and sketch the set
(

of all points Q with this property.

c) Are there any such points Q for which
both coordinates of Q are integers?

Another arctic outbreak, but not quite as
many solutions. However, Tomoki Isogai
did provide another solution to the second
problem from February 8, as well as a so-
lution for last week's first problem; he
should visit CMC 218 for the usual reason.
Meanwhile, my own solutions to the prob-
lems posed January 25 and February 1
have been posted (in the hallway outside
CMC 218).
- Mark Krusemeyer
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