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Abstract

This paper discusses this and that. Leave the abstract blank for
now.

Contents

1 Introduction 2

2 Tentative Title about the Harmonic Series 2
2.1 Harmonic Series . . . . . . . . . . . . . . . . . . . . . 2
2.2 One-sided bridge . . . . . . . . . . . . . . . . . . . . . 2

3 Another Tentative Title about binomial coefficients 2
3.1 binomial coefficients . . . . . . . . . . . . . . . . . . . 2
3.2 q-binomial coefficients . . . . . . . . . . . . . . . . . . 2

4 A Third Tentative Title about Catalan numbers 3
4.1 Catalan numbers . . . . . . . . . . . . . . . . . . . . . 3
4.2 Complete binary trees . . . . . . . . . . . . . . . . . . 3
4.3 Binary trees and Applications . . . . . . . . . . . . . . 3
Under each section and subsection, write what you think you may

want to research and write about. Cite the references you plan to
use in that section/ subsection. Write down what specific facts and
concepts you think you may take from each reference.

For example, if you plan to have a section about the Harmonic
series and a one-sided bridge, you may want to write what I have
written for Section 2. I have included other example sections, Section
3 and Section 4.
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1 Introduction

Leave the introduction section blank for now.

2 Tentative Title about the Harmonic

Series

2.1 Harmonic Series

In this section, we will discuss the definition of the harmonic series
and the fact that the harmonic series is divergent. The source we plan
to use is [Ste16, Section 11.2].

2.2 One-sided bridge

We will use the harmonic series to build a one-sided bridge that is as
long as we like. We plan to explain the problem of building a one-
sided bridge (source: the textbook [Ste16, Problems Plus, Question
12, page 789]) and a solution using the Harmonic Series (source: video
[Fow13]).

3 Another Tentative Title about bino-

mial coefficients

In this section, we will study binomial coefficients and q-binomial co-
efficients.

3.1 binomial coefficients

We will define binomial coefficients and study some of its applications.
We plan to include a definition, a few examples, one theorem, and
one application. We will reference [Bon17, Chapters 3-4] and [Sta11,
Chapter 1].

3.2 q-binomial coefficients

We will study the theory of q-binomial coefficients, which generalize
the binomial coefficients. We plan to include a definition, a few ex-
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amples, and two theorems. Our sources are [Sta18, Chapter 6] and
[Sta11, Chapter 1].

4 A Third Tentative Title about Cata-

lan numbers

4.1 Catalan numbers

In this section, we will introduce the Catalan numbers and a few ob-
jects counted by the Catalan numbers. We will give an example (the
first ten Catalan numbers), a few formulas for counting the Catalan
numbers, and define several objects that are counted by the Catalan
numbers: triangulations of a polygon, complete binary trees, and pla-
nar binary trees. We will use the books [Sta15], [Sta11], and [Bon17,
Section 8.1.2.1]. We will also use the slides [Sta].

4.2 Complete binary trees

This section discusses the complete binary tree, one of the many ob-
jects which are counted by the Catalan number. We will give a defini-
tion of the complete binary trees, write down the number of complete
binary trees with 2n+1 vertices, and display all complete binary trees
with 2n + 1 vertices (for small n).

Theorem 4.1 ([Sta15, Chapter 2 question 5]). The number of com-
plete binary trees with 2n+1 vertices (or, equivalently, n+1 endpoints)
is 1

n+1

(
2n
n

)
.

4.3 Binary trees and Applications

We will study the applications of binary trees in computing. Our
sources will be the wikipedia page [Wik20], the books [Sta15, Sta11],
and the slides [Sta].
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