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Math is...

» hard
» tedious

» rigid



Math is...

> hard » challenging

or...

» tedious > elegant

> rigid » Creative



The plot
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Undergraduate Research

Undergraduate research is



Undergraduate Research

Undergraduate research is an inquiry or investigation conducted by
an undergraduate student that makes an original intellectual or
creative contribution to the discipline. [http://www.cur.org]




Undergraduate Research

Undergraduate research is an inquiry or investigation conducted by
an undergraduate student that makes an original intellectual or
creative contribution to the discipline. [http://www.cur.org]

Themed session (Saturday, 8:30-11:25am, 1-3:55pm, Galleria I1):
Undergraduate Research in Mathematics: How, When, Why
Leitzel lecture (Saturday 8:30am, Grand Ballroom): Research in
Mathematics by Undergraduates: Past, Present, and Future
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Once upon a time in precalculus...

Do | have a vertical asymptote?



Once upon a time in precalculus...
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Once upon a time in precalculus...
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The mystery graph revealed




The mystery graph revealed

Dirichlet's function?



Lessons learned

» example that breaks the mold
» one activity, many levels

» creative discovery with a “rote” topic



Experimental Math is...

“Experimental math is the
use of a computer

to run computations

to look for patterns,

to identify particular
numbers and sequences,
to gather evidence in
support of specific
mathematical assertions that
may themselves arise by
computational means.”



Experimental Math is...
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Experimental Math is...

Opinion 72: The Next Term in the Sequence: [Dog, Human, Mathematiian, .] is

“Computer-P for C 1t

By Doron Zeilberger
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A< math grows ever more complex, will comput:

> evalb(seq(coeff(taylor(q"3/(1-a"2)/
(1-g*3 *4),9=0,37),q,1) ,i=0..36)
seq( round(n2/12)~trunc(n/4)*trune((
n+2)/4),0=0..36));
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[Contemporary Pure]
Math Is Far Less Than
In Computers We Trust? the Sum of Its [Too

Numerous] Parts

Joe Galfian and Doron Zeilberser
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Experimental Math




Experimental Math (Valpo style...)

» Throughout the course:
» Mini-essays on philosophy of doing math
» Individualized project

> Intro: (1.5 weeks)

» What is experimental math?
» Making friends with the computer

» Guided exploration: (11.5 weeks)
> Introduce a new problem
» Program together
» List of “experiments” in groups

» Wrap up (2 weeks):
» Landmarks of computers in proofs
(Four color theorem, Kepler conjecture)
» Student showcase



Reaction

From a math major:

I'm learning math isn't just about memorizing formulas and
plugging in numbers, but building on what you know,
asking your own questions, and realizing not everything has

a known answer just yet.



Reaction

From a math major:

I'm learning math isn't just about memorizing formulas and
plugging in numbers, but building on what you know,
asking your own questions, and realizing not everything has

a known answer just yet.
From an engineering major:

| was always taught: here is a concept, here is what it does, here is
how to do it. | figured stuff that | need to learn would always just

be given to me. This class has given me an appreciation for
actually getting to explore concepts and learn on my own, which is

something | would previously never thought would have worked.



Tedious and rigid, or... elegant and creative?

How (do you/will you) help shift the dialogue?


Lara.Pudwell@valpo.edu
faculty.valpo.edu/lpudwell

Tedious and rigid, or... elegant and creative?

How (do you/will you) help shift the dialogue?
» undergraduate research

» experimental math

» student brainstorming and class activities
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Tedious and rigid, or... elegant and creative?

How (do you/will you) help shift the dialogue?
» undergraduate research

» experimental math

» student brainstorming and class activities

Email: Lara.Pudwell@valpo.edu
Slides at: faculty.valpo.edu/lpudwell
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