Math Day 2017

Student Schedule

March 20, 2017

SCHEDULE AT A GLANCE
8:00 am – 8:55 am

Check-in: Meany Hall Lobby

9:00 am – 9:10 am

Welcome Address: Blayne Heckel, Chair of Physics, UW

9:10 am – 9:55 am

PLENARY ADDRESS: Humans and Robots?
Sam Burden, Assistant Professor, Electrical Engineering UW

10:15 am – 10:55 am

Session I: Field Trips leave from outside Meany Hall at George Washington Statue at 10:05 am

11:15 am – 11:55 am

Session II: Field Trips leave from outside Meany Hall at George Washington Statue at 11:05 am

Noon – 1:10 pm

Student Lunch: We recommend students bring lunch. The HUB on campus has a very limited number
of eateries open for purchasing lunch.

Noon – 1:10 pm

Teachers’ Lunch and Activity: Mary Gates Hall
‘Come and Play a Math Game or Two’ with Virginia Warfield, Department of Mathematics, UW.

1:20 pm – 2:00 pm

Session III: Field Trips leave from outside Meany Hall at George Washington Statue at 1:10 pm

Meany Hall Auditorium

Cutting Edge Topics in Mathematical Science Presented by Top Faculty and Professionals
Students do not need a ticket to attend the lectures below. Admission is limited to room capacity.

SESSION I: 10:15 – 10:55 am

SESSION II: 11:15 – 11:55 am

SESSION III: 1:20 – 2:00 pm

Math and Your Love Life
Annie Raymond, Acting Assistant
Professor, Mathematics, UW
Location: Guggenheim 220

On Sharing Cake
Alexandru Chirvasitu, Acting Assistant
Professor, Mathematics, UW
Location: Guggenheim 220

Prime Numbers, a.k.a. Fantastic Beasts
and Where to Find Them
Amos Turchet, Assistant Professor,
Mathematics, UW
Location: Guggenheim 220

Dancing with the Algebras
Wing Mui, Chair, Overlake High School
Math Dept.
Location: Bagley 131

Throwing shade at Pascal’s Triangle
Steve Klee, Assistant Professor,
Mathematics, Seattle University
Location: Bagley 131

Stairway to Heaven: Expressing Real
Numbers by Infinitely Tall Fractions
Monty McGovern, Professor of
Mathematics, UW
Location: Smith 120
RSA Encryption: Can a Number Keep a
Secret?
Shawn Baland, Assistant Professor,
Reed College
Location: Gowen 301
Panel Discussion: Undergraduate Life
Undergraduates will discuss courses,
activities, and will answer questions.
Location: Savery 260

Deciphering Mathematical Predictions
Sara Billey, Professor, Mathematics, UW
Location: Smith 120

Global Ocean-Human Culture:
An Audience-Driven Dialogue about
Past, Present, and Future OceanExploration in our Solar System
John Delaney, Prof., Oceanography, UW
Location: Bagley 131
Mildly Impressive Mathematical Card
Tricks
Jonah Ostroff, Lecturer in Math, UW
Location: Smith 120

To Infinity, and Beyond!
Kristin DeVlemming, Graduate Student,
Mathematics, UW
Location: Gowen 301
Bell Ringing Demonstration
Alexander Holroyd of Microsoft Research
Location: Savery 260

Panel Discussion: UW Admissions
Hear from a UW Admissions
representative about the ins and outs of
the Admission process at the UW.
Location: Savery 260

ACTIVITIES – TICKETS NOT REQUIRED
Students do not need a ticket to attend the activities listed below. Please go directly to the location indicated.
(capacity is unlimited and drop-ins are welcome).
Problem-Solving Strategies with Puzzles Problem-Solving Strategies with Puzzles
Problem-Solving Strategies with Puzzles
Location: Meany Lobby, West
Location: Meany Lobby, West
Location: Meany Lobby, West
Paper Construction of Geometric Models
Location: Meany Lobby, East

Paper Construction of Geometric Models
Location: Meany Lobby, East

Session Lecture Abstracts: Tickets NOT Required to Attend
SESSION I – 10:15 – 10:55 am

Math and Your Love Life - Suppose a school has the same number of heterosexual boys and girls looking to date. If everyone has a clear ranking of
their favorites, can we pair them up so that no couple breaks up? What if there are kids who identify as gay or bisexual in the mix? In this talk, we
will see that math is a powerful matchmaker, and that you should ask your crush out asap.
Dancing with the Algebras - In this talk, we will explore how mathematics tie into folk and social dances from the Scottish Highlands to the
Issaquah Highlands, and even learn how algebra and physics can help you dance---and flirt---better the next time you step on to the dance floor.
RSA Encryption: Can a Number Keep a Secret? - When you were younger, you may have sent secret messages to a friend by replacing each letter
in the Latin alphabet with a certain symbol. Converting your message to a string of symbols is called encryption, and your friend's act of recovering
your message is called decryption.
In real life we all play a version of the above game every time we send information over the internet. The main difference is that the stakes are
much higher. In this talk we will learn about a common cryptosystem called RSA. The way information is encrypted and decrypted in RSA has to do
with the theory of numbers, which in turn relies on more advanced algebra. A surprising fact is that all of the information needed to determine the
key in RSA is publicly available. Part of our goal will be to understand how it is even possible to keep a secret that way.
Stairway to Heaven: Expressing Real Numbers by Infinitely Tall Fractions - We will show how to build infinitely tall fractions (called continued
fractions) and use them to represent real numbers by sequences of integers. This will yield insights into the real numbers not readily apparent
from their decimal expansions.
Panel Discussion – Undergraduate Life – Come hear undergraduates discuss their classes, activities and interests. Ask questions and find out about
life at the UW.
SESSION II – 11:15 – 11:55 am

On Sharing Cake - Here you are, with a bunch of friends and one big cake to share among you, and the problem is splitting it up fairly (meaning
nobody complains they got less than someone else). Luckily for you, mathematicians consider these problems all the time (and sometimes even
solve them). This is a toy example of the kind of resource-sharing problem one tries to solve in fields like economics or game theory, and it only
looks harmless. I will describe one possible solution to your conundrum for the case when your group is not all that large, but one take-home point
will be that the complexity of the solution grows fast as the group of friends increases in size. So better stick to smaller parties.
Deciphering Mathematical Predictions - Mathematical Models are widely used to predict scientific and social events. Weather prediction is much
more accurate than it used to be. Social prediction should be evaluated with care -- witness predictions of recent elections.
Throwing shade at Pascal’s Triangle - Pascal's Triangle is a beautiful triangular array of numbers in which each entry is obtained by adding the
numbers above it to the left and right. If we shade the even entries of the triangle blue, an amazing fractal pattern appears! In this talk, we will
explore this and other patterns that emerge when we make different choices for how to shade Pascal's triangle.
To Infinity, and Beyond! – What is infinity?! Could Buzz Lightyear really go there? Is it a place, a thing, a number? What kinds of infinities are out
there? We'll talk about the mathematical mysteries of infinity: is infinity plus one any bigger than infinity? What about infinity times infinity? We'll
answer these questions as we dive into the world of the infinite.
Bell Ringing Demonstration – A demo and of bell ringing and a discussion of the mathematics of bell ringing and its history.
SESSION III – 1:20 – 2:00 pm

Global Ocean - Human Culture: An Audience-Driven Dialogue about Past, Present, and Future Ocean Exploration in our Solar System - A uniquely
flexible matrix of possible discussion threads will be woven into a tapestry of human-ocean interactions across myriad themes of general interest,
including legends about past explorers, examples of probing the darkest corners of our own ocean, and ideas driving the search for life in oceans
beyond earth.
Mildly Impressive Mathematical Card Tricks - In this talk, we'll look at a bunch of two-person magic tricks, centered on a common theme: how can
you convey a lot of information with a small number of choices? We will see a few examples of these tricks, and then learn a famous theorem that
tells us why they work and when they do not. No sleight of hand required, but you might need to do some arithmetic.
Prime Numbers, a.k.a. Fantastic Beasts and Where to Find Them - Do you know that every time someone uses a credit card online there is a
computer doing computations with prime numbers to ensure that the transaction is secure? And this is only one of the applications of prime
numbers! But what is a prime number? And how much do we know about them? Mathematicians have been intrigued by their properties since the
ancient Greeks, and nevertheless the more we discover the more open problems we are facing. In this talk I will introduce the audience to prime
numbers, some of their properties and discuss modern ways to identify them among all the integers.
Panel Discussion – UW Admissions – Come and hear from a UW Admissions representative about the ins and outs of the admission process.

ACTIVITIES – TICKETS NOT REQUIRED
Problem-Solving Strategies with Puzzles (All Sessions) - Investigate some playful math challenges in tessellating, spatial reasoning, and interactive
problem-solving. Puzzles are provided by Math ‘n’ Stuff (8926 Roosevelt Ave. NE, Seattle, 206-522-8891).
Paper Construction of Geometric Models (Sessions II & III) - UW math students and faculty help participants construct paper geometric models.

ACTIVITIES – STUDENTS MUST HAVE A TICKET TO ATTEND
Students who do not have a ticket should proceed directly to the Activity/Field Trip standby line located right in front
of Meany Hall. If a field trip or activity still has spots for more students before they depart, they will stop at the stand
by line. Students will then be added starting from the front and working to the back. 1-2 staff members will manage
the standby line. Students in line should be prepared to raise their hand and speak up if the activity of interest is
offered. Students waiting in the standby line are not guarantee access to their desired field trip or activity.
If you end up with tickets you know you will not use, please give them to a standby line staff member.
Applied Physics Lab (All Sessions) - The North Polar ice cap has thinned by 30% in the last 20 years. Internal bleeding can be
stopped, tumors can be “cooked,” and kidney stones can be pulverized—all with ultrasound. An underwater glider literally glides
untethered through the ocean without a propeller and can remain underway for up to six months collecting oceanographic data,
traveling from the west coast of the United States mainland to Hawaii. A new project is underway placing fiber optic cables and
oceanographic and geophysical instruments on the small tectonic plate off the coast of Washington and Oregon called the Juan de
Fuca plate enabling anyone to look in on the ocean and seafloor off our coast. The science, engineering, and mathematics behind
these discoveries and devices will be presented and/or demonstrated. The actual topics covered will depend on the availability of
personnel and equipment.
Campus Tours (All Sessions) - Tour the University of Washington campus.
Computer Science and Engineering Tours (All Sessions) - Come learn about how video games are created and can help with math
learning! Students will get to play some of the latest games from the Center for Game Science as honorary play testers, identifying
bugs and offering feedback to developers.
How to Count the Hairs on Your Head (Sessions I & II) – We’ll see how to estimate some very large physical quantities that one may
want to know, such as the number of hairs on your head, fish in the ocean, and aliens in outer space. Then we will consider some
record-setting quantities in nature, like lengths of the world’s longest rivers and heights of the tallest giraffes. Finally, we will use a
similarity between making big estimates and measuring record-setters to get an easy test to tell apart bogus from real data.
Knights and Liars (Sessions II & III) - During the lecture, students will work on the collection of logical problems of increasing
difficulty about liars and knights, princesses and tigers, and so on. We’ll be using these problems to explore certain aspects of
mathematical logics: elements of Boolean algebra, logical operators, truth tables.
Mathematical Card Tricks (Sessions I & II) - Learn how to impress your friends and family with a deck of cards and your brain. No
sleight of hand is necessary, just some clever math. The ideas involved are based on a relatively young field of mathematics called
Combinatorics. Combinatorics is the study of discrete objects, counting arrangements of those objects, and optimizing their
properties.
Mathematician Scavenger Hunt at the Mathematics Research Library (Session II) - Search for mathematicians and their books while
learning great biographical information and how to use a college library. Working in teams, you will search the book stacks and
computers to find the works of selected mathematicians from around the world!
Paper Origami (All Sessions) - The class will introduce students to a process that allows us to fold spherical models from one sheet
of paper. Students will fold two to three models depending on time and skills.
Planetarium (All Sessions) - Come explore astronomy at the UW planetarium! Learn about the night sky, stars, galaxies and the
planets in our solar system. Get an up close look at nebulae and galaxies, or zoom out to the farthest edges of the universe, all on a
30 foot dome with an all-digital system powered by Microsoft's WorldWide Telescope.
Plasma – The Fourth State of Matter (All Sessions) – Plasma is a super-heated gas that has unique electromagnetic and fluid
properties, which make it relevant to fusion energy, and advanced space propulsion, photolithography, and astrophysical jets. The
ZaP Flow Z-pinch experiment at the University of Washington explores an innovative plasma confinement concept that uses the JxB
force to compress and a sheared flow to stabilize an otherwise unstable plasma. Because the plasma temperature easily exceeds 1
million degrees, highly advanced instruments must be used to make measurements without perturbing the plasma.
SAGE Computer Lab (All Sessions) - Sage is built out of nearly 100 open-source packages and features a unified interface. Sage can
be used to study elementary and advanced, pure and applied mathematics. This includes a huge range of mathematics, including
basic algebra, calculus, elementary to very advanced number theory, cryptography, numerical computation, commutative algebra,
group theory, combinatorics, graph theory, exact linear algebra and much more. It combines various software packages and
seamlessly integrates their functionality into a common experience. It is well-suited for education and research. Visit www.sagemath.org
Seismology Lab (All Sessions) –Visit the home of the largest seismic network in the United States outside California. The Pacific
Northwest Seismic Network (PNSN) operates a real time network of 250 seismometers in Washington and Oregon monitoring
earthquake activity and the Cascade Volcanoes as a partner agency of the Cascade Volcano Observatory.

This map shows only buildings where NON Ticketed Lectures occur.
(lecture admission limited to room capacity)
All students with tickets for activities/field trips: Join the activity group which meets at the George Washington Statue
outside Meany Hall. Groups depart from the statue to the activity location at times indicated below.
Session I: 10:05 am * Session II: 11:05 am * Session III: 1:10 pm
Note: If you miss your activity group, drop in activities are available during all sessions in Meany Hall Lobby

