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Zero Forcing and Electric
Power Systems Presented
on Capitol Hill

“Zero forcing can be used to determine where to place
phasor measurement units (PMUs) in an electric grid. These
units measure voltage and current locally in a power grid
and can be placed strategically to obtain measurements for
the entire grid. More specifically, given the data that a PMU
measures locally in a grid, Kirchhoff’s law and Ohm’s law
allow for the entire grid to be measured if the PMUs form a
power dominating set (meaning that these locations and their
neighbors in the graph form a zero forcing set). According
to the Department of Energy, the average overall cost per
PMU in 2014 (cost for procurement, installation, and
commissioning) ranged from $40,000 to $180,000. Thus,
minimizing the number of PMUs installed is desirable.”
The Coalition for National Science Funding is an alliance of over 130 organizations united by a concern for the
future vitality of the national science, mathematics, and
engineering enterprise. CNSF supports the goal of increased
national support for the National Science Foundation's
(NSF) research and education programs.
—AMS Office of Government Relations

The AMS sponsored an exhibit on zero forcing and electric
power systems at the twenty-fifth annual Coalition for National Science Funding (CNSF) Exhibition and Reception
on Capitol Hill held April 30, 2019. Professor Michael
Young, Iowa State University, presented “Power Domination: How Zero Forcing Is Used to Monitor an Electric
Power Grid.”
Dr. Young presented his work to Congressional representatives and other interested attendees by explaining: “In
our work to enhance efficiencies in our nation’s power grid,
we employ tools from theoretical graph theory. To see how
this works, we consider a graph with each vertex colored
either blue or white. If a white vertex is adjacent to a blue
vertex, and it is the only white vertex adjacent to that blue
vertex, then the white vertex switches to blue. This process
is referred to as the zero forcing. If the white vertices of a
graph all turn blue under this process, then the beginning
set of blue vertices is a zero forcing set of the graph.
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AMS Sponsors Students
for CASE Workshop

From the AMS Public
Awareness Office

The AMS sponsored
two students to par ticipate in the Catalyzing Advocacy in Sci ence and Engineering
(CASE) workshop, organized by the American Association for the
Advancement of Science. Sumun Iyer from
Cornell University and
Sangsan Warakkagun
from Boston College,
both mathematics PhD
students, participated
in the workshop and
made visits to their respective congressional
Left to right: Sumun Iyer, Sangsan
representatives’ offices
Warakkagun
on Capitol Hill.
This annual event
introduces STEM students to the federal policymaking
process and empowers them to become advocates for basic
research throughout their careers. Fellows spend three and
one-half days in a workshop in Washington, DC, learning
about the structure and organization of Congress, the
federal budget and appropriations processes, and tools for
effective science communication and civic engagement.
More information about the workshop and the application process can be found at http://bit.ly/2AWV4EJ.

*New Art Works on Mathematical Imagery. See Art Inspired
by Mathematics and Nature, by Robert Fathauer (https://
www.ams.org/fathauer ); Origami, by Robert J. Lang
(https://www.ams.org/lang); Hyperbolic Crochet, by
Daina Taimina (https://www.ams.org/taimina); and
Mathematically-Inspired Images, by Kerry Mitchell (https://
www.ams.org/mitchell).
*Feature Column. Enjoy this series of essays on a wide
range of topics, including “Understanding Kepler III—Predecessors,” by Bill Casselman, on how Kepler's predecessors
understood the apparent motion of the sun; “Topology and
Elementary Electric Circuit Theory, II: Duality,” by Tony
Phillips, on duality in electrical circuits; “Pretty as a Picture
(Part I),” by Joe Malkevitch, on how pictures of equations
of algebraic expressions inspired and continue to inspire;
and “Non-negative Matrix Factorizations,” by David Austin,
on two applications of non-negative matrix factorizations:
image analysis and textual analysis (https://www.ams
.org/featurecolumn).

—AMS Office of Government Relations

—Annette Emerson and Mike Breen
AMS Public Awareness Officers
paoffice@ams.org
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Math Teacher Donates
Matching Funds,
Inspires Many to Give

In her final term of a 50-year career teaching mathematics,
Susan Wildstrom made a gift that inspired even more people to help young mathematicians. She pledged $10,000 in
matching funds to The Next Generation Fund. With an existing match already in place, Susan’s gift meant that people
who gave would have their gifts quadrupled. Thanks to her
vision we received gifts from many first-time donors, past
donors, and several of her students and colleagues from
Walt Whitman High School in Bethesda, MD.
A former student wrote: Dear Ms. Wildstrom, Many congratulations on your retirement! Thanks so much for teaching
me not only math but how to tackle challenges.
Thank you everyone who helped meet Susan’s matching
gift challenge. Your donations will help doctoral students
and early career mathematicians for many years to come.

Thank-You Notes to
Math Mentors Now Online

To celebrate The Next Generation Fund, our new AMS
funding resource for doctoral students and early career
mathematicians, we wanted to recognize ways in which
each generation helps the next. At the 2019 Joint Mathematics Meetings we invited people to write thank-you notes
to their math mentors and others who have supported
them. Their notes filled eight poster boards in all. Read
all the wonderful messages at https://www.ams.org
/thankamentor.
—AMS Development Office

—AMS Development Office
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Prime Factors Stories
from Glass, McNamee,
Washington, Whitney,
and Yang Now Online

At the 2019 Joint Mathematics Meetings, the
AMS partnered with The
Story Collider to present
five true personal stories
about people and events
that primed the story tellers' lifelong curiosity
in math. An audience
of 150 people heard stories from Darren Glass
of Gettysburg College,
Hollee McNamee of Sunset High School and Embry-Riddle
Aeronautical University, Talitha Washington of Howard
University, Glen Whitney of Harvard University, and Kitty
Yang of Northwestern University.
Prime Factors helped celebrate the creation of The Next
Generation Fund, a new funding resource at the AMS to
support early career mathematicians. Listen to their stories
at https://www.ams.org/storycollider.
—AMS Development Office
Credits

Capitol Hill photo and photo of Sumun Iyer and Sangsan
Warakkagun are by Anita Benjamin.
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