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Some time ago, I examined several

textbooks for the undergraduate num-

ber theory course. I was struck by

how few illustrations were in many

of those books. A number, specif-

ically a positive integer, can repre-

sent many things: the cardinality of

a set; the length of a line segment;

or the area of a plane region. Such

representations lead to a variety of

visual arguments for topics in ele-

mentary number theory. Since the

undergraduate course usually begins

with properties of the positive inte-

gers, the texts should have more pic-

tures. In this talk I will present a

sampler of some visualization ideas

useful in the undergraduate course.

No prior experience with number the-

ory is required.

A(P ) ⇢ C

X = P/ ⇠
q = dz2

A in SL(2,R)

Y = A(P )/ ⇠ dz2

cotangent bundle carries action of

SL(2,R)

Complex geodesics in Mg are pro-

jections of orbits

QMg

#
Mg

Theorem. (Eskin-Mirzakhani-Mohammadi)

V = F (H) is always an algebraic

subvariety of Mg
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Theorem. (Eskin-Mirzakhani-Mohammadi)

V = F (H) is always an algebraic subvariety of Mg

What can we say about F (H)?

Complex geodesic: holomorphic isometry F : H ! Mg

Real geodesic: (local) isometry f : R ! Mg

usually f(R) is dense in Mg

but sometimes f(R) is a fractal cobweb

no classification possible

Dual of k · k gives Teichmüller metric

= Kobayashi metric
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