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Feb7 THINKING IN AND OUT OF CONTEXT.   ERIC HSU, SAN FRANCISCO STATE UNIVERSITY

The speaker will  discuss different ways that context affects student thinking and behavior,  and consider some implications for 
teaching practice. Problems that are mathematically equivalent, but which are very different in difficulty due to details of their setting, 
will be examined. How does the strange context of school influence thinking in unexpected ways? [ Pizza after talk ]  

Feb 
14

SOME HOT BUTTON ISSUES IN MATH EDUCATION. DIANE RESEK, SAN FRANCISCO STATE UNIVERSITY

It may seem that there could be nothing very controversial about math education. You just put it out and people learn.  However, what 
‘it’ should be, how you ‘put it out’, and how to test what may have been learned are all very hot issues in the California Math War.

Feb 
21

EXPANDERS AND SUPERCONCENTRATORS AND UBIQUITY. PROF. GEORGE LEDIN, COMPUTER SCIENCE, SONOMA STATE UNIVERSITY

Graph theory has much to offer to wireless sensor networks. Pervasive computing or smart dust can be modeled as very large 
random, strongly regular, near perfect, graphs, connected independent dominating sets, and other interesting structures. This talk is 
an introductory survey of the status of sensor network technology and a quick guided tour to potentially promising graph models 
which can help understand and formalize the inherent computational security issues.

Feb 
28

THE ALGEBRA TEXTBOOK OF ABU JA'FAR MOHAMMED IBN MUSA AL-KHWARIZMI. DEAN GOOCH, SANTA ROSA JUNIOR COLLEGE

Who was Mohammed ibn Musa? His text,  Hisab al-jabr w'al-muqabala, is considered to be the original algebra text. It is in fact the 
origin of the English word algebra. When, where, and why did he write this book? Did he write other works? Which mathematical 
traditions affected his ideas? How did his work influence modern mathematics? Some of the answers to these questions will  be 
presented, many of which are surprising. 

[ Pizza after talk ]  

March 
7

GEOMETRIC DECOMPOSITIONS—TAKING FIGURES APART AND PUTTING OTHER ONES TOGETHER. TOM SALLEE, UNIVERSITY OF CALIFORNIA, DAVIS

Some geometric decompositions are easy converting a unit square into a 2 x ½ rectangle—and some are not at all obvious. The 
speaker will look at both real-world decompositions and some of the paradoxical ones like breaking a solid ball up and rearranging the 
pieces to get two solid balls the same size.  

March 
14

TOPOLOGICAL ANALYSIS OF ENZYMATIC ACTIONS. MARIEL VAZQUEZ, SAN FRANCISCO STATE UNIVERSITY 

DNA topology is the study of geometrical (supercoiling) and topological (knotting) properties of DNA loops and circular DNA molecules. 
Certain enzymes such as DNA topoisomerases change the topology of circular DNA. The speaker will discuss the analysis of such 
enzymatic actions using knot theory and computational methods 

March 
21

COMPLEXITY REVEALED. NED KAHN, SEBASTOPOL 

An artist who draws his inspiration from physics, fluid mechanics, atmospheric science and mathematics, will present a series of 
videos of his kinetic artworks.  “Kahn combines science, art and technology to integrate natural, human, and artificial systems, and his 
specific works emphasize natural elements, such as  water,  fire,  wind and  sand; how these behave independently, and how they 
interact.”  (From “An Aesthetic of Turbulence: The Works of Ned Kahn” by David Mather in SARAI Reader 2006 Turbulence.)  

March 
28

SAFE SETS AND THE ALGEBRA OF FOUR-COLORINGS. SEAN LLOYD, COLLEGE OF MARIN

Mathematicians can be kept amused for hours trying to color the pictures in a coloring book with only four crayons. One approach to 
showing that this is always possible is to build four-colorable pictures from simpler ones by two operations: splitting a boundary edge 
in two with a new vertex and splitting a region in two with a new edge which joins pre-existing vertices. Of these two operations, it is 
only obvious that four-colorability is preserved by the first. The speaker will give two large classes of four-colorable maps preserved by 
the second operation but not necessarily the first. [ Pizza after talk ]

April 
4

ALGEBRA IS REQUIRED FOR HIGH SCHOOL GRADUATION—BUT WHAT ALGEBRA?  WHAT IS ALGEBRA? JUDY KYSH, SAN FRANCISCO STATE UNIVERSITY

The speaker will consider examples from school algebra and how it has changed (or not) over the past century, what are the big ideas 
of algebra, what from school algebra is necessary and useful, what might be more useful, and even of interest to more students? 
Algebra is often taught using a tell-and-practice approach.  An example to illustrate how algebra is most often taught and how it might 
be taught more effectively will be demonstrated.

April 
11

Spring Break 

April 
18

THE PLANE HAS MORE POINTS THAN YOU MIGHT THINK.  DAVID EISENBUD, MATHEMATICAL SCIENCES RESEARCH INSTITUTE (MSRI)

From the right point of view the circle, ellipse, parabola and hyperbola are not just related—they are the same! The speaker will 
explain some of their relations as sections of a cone, and then talk about how modern geometers have learned to understand them 
better by adding points of various kinds to the plane. [Math Festival dinner follows.] 

April 
25

SOME UNSOLVED PROBLEMS FOR LATIN SQUARES. SHERMAN STEIN, UNIVERSITY OF CALIFORNIA, DAVIS

A Latin square of order n is an n by n square consisting of n2 cells. In each cell is one of the integers from 1 to n.  Each row and each 
column has no duplications. (A Sudoku puzzle is an example of order 9, with extra conditions.) In 1779 Euler asked when you can find 
n cells, one from each column and from each row, that have different entries.  We generalize this question, describe a few results, and 
invite mathematicians and computer programmers to explore this new area.  . 

May 2 FUNCTION, DESIGN, AND EVOLUTION OF GENE CIRCUITRY.  MICHAEL SAVAGEAU, UNIVERSITY OF CALIFORNIA, DAVIS

The physical basis for complex phenotypes is the context-dependent expression of the organism’s genome. The regulation of many 
gene systems has been studied in detail, and the results have revealed an enormous diversity of molecular elements and circuits. The 
relationship of these variations in design to the phenotype of the organism requires a quantitative systems approach to elucidate 
these relationships. The first part of the talk treats the mathematical methods for characterizing and comparing the function of gene 
circuits. 

May 9 IS IT KNOTTED? ABIGAIL THOMPSON, UNIVERSITY OF CALIFORNIA, DAVIS

The speaker will describe some coloring problems and their relation to the problem of deciding whether a particular knot is really 
knotted. The idea of a probabilistic proof of knottedness will also be introduced. (“In mathematics, a knot is defined as a closed, non-
self-intersecting curve that is embedded in three dimensions and cannot be untangled to produce a simple loop (i.e., the unknot ).” 
MathWorld 

May 
16

A DIFFERENT TYPE OF APPROXIMATION. BIN LU, CALIFORNIA STATE UNIVERSITY, SACRAMENTO 

In calculus,  it  is  known that the main idea of Taylor  polynomials is to approximate a given function at a particular  point by a 
polynomial. As polynomials are very nice functions, it is not too hard to imagine they cannot approximate "nasty" functions very well. 
In this talk, a different kind of approximation, which often works better and efficiently, will be discussed. [ Pizza after talk ]

MATHEMATICS DEPARTMENT
(707) 664-2368 (707) 664-3535 FAX www.sonoma.edu/math

 

Talks may change:  Please confirm with the Mathematics Office before a specific talk

http://mathworld.wolfram.com/Intersection.html
http://nedkahn.com/sand.html
http://nedkahn.com/wind.html
http://nedkahn.com/fire.html
http://nedkahn.com/water.html
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