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1 Introduction

A continued fraction is an expression of the form

b1
ap + ——— —
ai + 2b3

GQ+W
In a regular continued fraction, the a; are positive integers and the b; are
all 1, but other forms are also commonly used. Continued fractions are a
historically rich subject with applications and connections to many other
subjects including diophantine equations, infinite series, and rational ap-
proximations [1, 2]. Combinatorial interpretations of continued fractions
are known as well [3].

2 Proposed Research

According to the mathematician Richard Guy, the theory of continued frac-
tions can be developed equally well or better by using b; = —1 or equiva-
lently, reversing the + signs to —. This modification is not completely trivial
and approximates a given number with different convergents than the reg-
ular version. However, references on using continued fractions this way are
scarce, and the first part of the project will be to review what is known
about this kind of continued fraction and to decipher Richard Guy’s con-
versational remarks. This will lead to an exposition of known results from
a new angle, and hopefully new results as well. Since regular continued
fractions have a known combinatorial explanation, the negative continued
fractions should have one as well, perhaps relating to alternating sign iden-
tites. I plan to research the combinatorial implications of using continued
fractions this way.



3 Prior Research

Although there is a wide variety of theorems concerning continued fractions,
the particular selection of b; = —1 appears to be a fairly unresearched area.
I am currently still searching for published results.

For me, the area of continued fractions is new. Luckily it does not
require more than high school algebra to learn the basics, but there are
many connections to more advanced branches of mathematics. Learning
more about this subject will be a rewarding experience.
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