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Abstract

Write the English abstract here. Replace this paragraph with the problem, the method,

the results, and the conclusion.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-
lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla
ultrices. Phasellus eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis
in, pretium quis, viverra ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean
faucibus. Morbi dolor nulla, malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor
semper nulla. Donec varius orci eget risus. Duis nibh mi, congue eu, accumsan eleifend,

sagittis quis, diam. Duis eget orci sit amet orci dignissim rutrum.

Keywords: Keyword One, Keyword Two, Keyword Three
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Chapter 1 Introduction

1.1 Background

Open with the problem your field cares about, in language a first-year graduate stu-

dent in a neighbouring department could follow. Replace this paragraph.

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero,
nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pel-

lentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.

1.2 Motivation

State the gap: what is unknown, unmeasured, or unresolved, and why it matters that
somebody close it. A committee reads this section to decide whether the rest of the thesis

was worth writing.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus. Donec
aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae ornare odio metus
a mi. Morbi ac orci et nisl hendrerit mollis.
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1.3 Contributions

List what this thesis adds. Keep the claims narrow enough that Chapter 4 can actually

support them.

* The first contribution.
* The second contribution.

* The third contribution.

1.4 Thesis Organization

Chapter 2 shows what this template can typeset and how to drive it. Chapter 3 de-
scribes the methods. Chapter 4 reports the results, and Chapter 5 discusses what they

mean, where they fall short, and what should come next.
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Chapter 2 Using This Template

This chapter is a working example of everything the template can typeset. Delete it

once you have copied out the pieces you need — nothing else depends on it.

2.1 Sections and Cross-References

Chapters, sections, and subsections are numbered automatically. Give anything you
want to point at a \1label, then refer to it with \ref, and the number stays correct however

much you reorder the document later.

2.1.1 A Subsection

Subsections nest one level deeper and still appear in the table of contents. Going

deeper than \subsubsection is possible but rarely reads well.

Footnotes work as usual.’

'Keep them short. A footnote that runs longer than the paragraph anchoring it usually belongs in the
body or an appendix.
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2.2 Mathematics

Inline mathematics such as E = mc? sits in the run of text. Displayed equations are

numbered and can be referenced like anything else:

=i
Il
S|

> x; 2.1)
i=1

Equation (2.1) defines the sample mean.

The custom wherelist environment explains the symbols directly beneath an equa-

tion, in the style most engineering and science journals expect:

1 < 2
2 _ — %
§2 = n_lizgl(xl x), (2.2)

where

is the sample variance;

n is the number of observations;
x; is the i-th observation;

X is the sample mean defined in Equation (2.1).

2.3 Figures

A single figure floats to a convenient place on the page. The optional argument
of \caption is the short form that appears in the List of Figures, which keeps a long

explanatory caption from swamping the front matter.

Figure 2.1 is referenced by label, so its number survives being moved to another

chapter.

Several related panels belong in one float, each with its own sub-caption and label:
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Figure 2.1: Distribution of a measured quantity, with the fitted normal density drawn on
top. Give the reader everything needed to interpret the figure without hunting through the
body text: what was measured, how many observations, and what the curve is.

Vector PDFs keep their quality at any zoom level and are what plotting libraries
should be asked to emit. Bitmap formats are a last resort, and photos belong in PNG

or JPEG at a resolution high enough to survive printing.

2.4 Tables

booktabs gives tables the horizontal rules journals expect. Vertical rules and double
rules are deliberately hard to draw with it, because they make tables harder to read.

Table 2.1: Summary statistics by treatment group

Group n Mean Std. dev.

Control 90 19.8 4.1
Low 90 232 5.0
Medium 90  26.9 4.4
High 90 31.6 5.9

Table 2.1 sits above its data by convention: table captions go on top, figure captions
underneath. Note that the caption comes before the tabular material in the source, and that
a table wider than the text block should be rotated or moved to an appendix rather than
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Figure 2.2: Three common ways of presenting a comparison. Sub-figures are referenced
individually, as in Figure 2.2a, or as a group, as in Figure 2.2.
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shrunk until it is illegible.

2.5 Source Code

minted colours code through Pygments, which needs the compiler to run with
-shell-escape. Overleaf enables this by default, and the local build in this repository

passes the flag for you.

def sample_variance(values):
"""Return the unbiased sample wvariance of a sequence of numbers.”"""
n = len(values)
if n < 2:
raise ValueError("variance needs at least two observations")
mean = sum(values) / n
return sum((value - mean) ** 2 for value in values) / (n - 1)

Short fragments read better inline: sum(values) / n.

2.6 Citations

biblatex manages citations, and biber processes the bibliography. In main.tex,

the configured numeric-comp style compresses consecutive numbers into a range.

A plain citation looks like this [1]. Several at once collapse automatically [2—4].
biblatex also offers \parencite for a parenthesised form [5] and \textcite for one

that reads as part of the sentence: Geertz [6] makes this point directly.

The bibliography in back/references.bib carries one real, published example of
every entry type biblatex supports, so you can copy the closest match rather than guess-

ing which fields a type requires.
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Chapter 3 Methods

3.1 First Section

Describe what you did in enough detail that somebody else could repeat it.

Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt
tristique, libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque ante.

Phasellus adipiscing semper elit.
3.2 Second Section

Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt
ultrices. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse platea

dictumst.

9 doi1:DOI Number


http://dx.doi.org/DOI Number

doi:DOI Number



http://dx.doi.org/DOI Number

Chapter 4 Results

4.1 First Section

Report what you found, and only what you found. Save the interpretation for Chap-

ter 5.

Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus
semper, leo velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam. Aliquam
pellentesque, augue quis sagittis posuere, turpis lacus congue quam, in hendrerit risus eros

eget felis.
4.2 Second Section

Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vitae,
arcu. Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie non, nonummy

vel, nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales cursus, magna.
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Chapter 5 Discussion

5.1 Interpretation

Say what the results in Chapter 4 mean, and how far the claims in Chapter 1 now

stand.

Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed vehicula

hendrerit sem.

5.2 Limitations

State plainly what the work does not show. A committee trusts a thesis that marks its

own boundaries more than one that claims none.

Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis
egestas. Donec odio elit, dictum in, hendrerit sit amet, egestas sed, leo. Praesent feugiat

sapien aliquet odio. Integer vitae justo.

5.3 Future Work

Morbi luctus, wisi viverra faucibus pretium, nibh est placerat odio, nec commodo
wisi enim eget quam. Quisque libero justo, consectetuer a, feugiat vitae, porttitor eu,
libero. Suspendisse sed mauris vitae elit sollicitudin malesuada. Maecenas ultricies eros
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Appendix A — Supplementary
Derivations

A.1 A Longer Derivation

Material that would interrupt the argument in the body but that a careful reader will

want: full derivations, questionnaire text, or long parameter tables.

Suspendisse vitae elit. Aliquam arcu neque, ornare in, ullamcorper quis, commodo
eu, libero. Fusce sagittis erat at erat tristique mollis. Maecenas sapien libero, molestie et,

lobortis in, sodales eget, dui.
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Appendix B — Supplementary Data

B.1 Additional Tables

Sed feugiat. Cum sociis natoque penatibus et magnis dis parturient montes, nasce-
tur ridiculus mus. Ut pellentesque augue sed urna. Vestibulum diam eros, fringilla et,

consectetuer eu, nonummy id, sapien.
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