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Abstract

This is a combined template and guideline for writing your project. This
template should give the structure and a couple of examples, and it should
help you get started on the different chapters of your thesis. You can clone
and use this document template (IXTEX) for your report. You do not need
to follow all the guidelines given here, use your own judgment. The idea
behind this document is rather to give you a reference for how to set up
your document, and what is common to include in the different parts. What
follows in this abstract can serve as an example of what will be presented
in the other parts too. More information on how to write KIEXis given in
Chap. 3, so please go directly to that chapter if you have not written in
ETEXbefore.

The abstract is a short summary of your work. It should give the reader
enough information to grasp the content of your work and decide whether
they want to read it. When you read journal papers, you will see that they
are usually just a single paragraph long. For a thesis, the abstract can be
somewhat longer, but you should make an effort to try to keep it short and
condensed. In general, an abstract should answer most of these questions:

e Why is the motivation for this work? Why is the study useful?
e What is the research question? What has been studied?

e What is(are) the objective(s)?

What methodology was used? (What has been done/how was it done?)

What are the main results?

What are the main conclusions?



Preface

Write the preface of your thesis here.

You may include acknowledgments and thanks as part of your preface on this
page, or you may add it as a new chapter after the preface.
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Chapter 1

Introduction

In your introduction, it is common to start with a broad focus, and then
narrow in. You could narrow in even further in the background section. The
introduction section should give the perspective and background for your
upcoming research question. This is where you can take an expansive and
holistic view.

1.1 Motivation

It is common to have a motivation section in your introduction (it does not
need to be singled out as a separate section though, your motivation could be
just a part of your introduction). In this section, you should motivate your
research question, which will come later. Why is your work interesting? Why
is it important? What is the purpose and aim of this work? This motivation
should lead toward the research question coming later.

1.1.1 Research question

The research question you are trying to answer through your thesis should
be formulated in the introduction section. The purpose of the motivation
should lead to a hypothesis, and the research questions should be formulated
so that it can verify the hypothesis.

You can also formulate a set of objectives for your work to answer your
research question. It should be clear how these objectives together will answer
your research question.
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1.2 Outline

It is common to end the introduction with an outline of the thesis. Here you
could briefly present the different chapters and their content.



Chapter 2

Background

The background section should give sufficient background information to give
the reader an overview of the state-of-the-art research field in which you work.
The background chapter can be a bit similar to the introduction. For
journal articles, it is not that common with a background section, as it is
not kept separate from the introduction. However, for a master thesis, it
is common to have more background and therefore to separate out some
of the background material into a separate chapter. For a specialization
project, the background chapter could be the most important chapter, as the
specialization project is centered around learning a new subject field.

Do not overestimate the background knowledge of the reader. As a rule
of thumb, you could assume (s)he knows as much as you did when you
started on your master thesis/project. So you need to give the reader enough
background to be able to read the rest of your thesis.

All relevant literature should be included, so do a thorough literature
search. When you do, try not to miss out on the classics and defining papers
in your field of work. For a specialization project, your background section
can include references to display the breadth of the field you are working on.
In contrast, for a master thesis, you should be able to argue for all included
references. Do not add references just to get a long reference list. After you
have spent a lot of time reading something, it could be tempting to add those
references to just show off that you have read them, even though it turned
out after reading them that it is not fully related to your work. Do not, all
included references in your master thesis should be relevant to your work.

The background material should also motivate your work. It should make
your research question interesting by showing what others have done, and
showing what is missing, highlighting the void that you try to fill with your
work.
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2.1 Citations

The background needs relevant literature to place your project work into
context. The Google-scholar search (scholar.google.com) is a good start-
ing point for searching for relevant papers. This subsection will show how to
include these references in your latex-document.

There is a long range of different styles and packages in Latex for citations.
During your writing process, it is often beneficial to have an authoryear
style, where you see the author(s) and the year of publication. This will help
you remember what the reference is. In the main.tex file you will find a
command defining the bibliography style:

% Here you can customize the look of your

% citations and bibliography

\usepackage [ backend = biber ,
natbib = true, % Adding the natbib style
% This will enable the use of \citet and \citep
style = authoryear, % This can be changed to
% numerical if you only want numbers
maxcitenames = 2, % max number of
% names to include before et. al.
|{biblatex}

% Declare the bibliography resource

% (which you might want to connect to

% for example Zotero)

\addbibresource{bibliography.bib}

This is where you want to go to change the style of your referencing. In
this setup, we use the natbib style. This allows for using \citep and \citet
references, which are useful if you use authoryear style:

e Whenever the reference is part of the sentence, you should use the tex-
tual citation \citet. The \citet reference types will give a reference
that looks like this: Berg (2014).

e Whenever the reference is not a part of the sentence, but just general
for the sentence or paragraph, you should use the parenthetical citation
\citep. The \citep reference types will give a reference that looks like
this: (Berg, 2014).

e If you do not specify, but use \cite, it will look like this: Berg, 2014.

All the references you use will automatically show up in your reference list.
If you want to shift to numerical citations, you should use the cite command,


scholar.google.com
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as there are no differences between textual and parenthetical citations when
you use the numerical style.



Chapter 3

Theory

The theory section is not as common to include as the other sections included
in this document. Some work is theory-heavy, and it can be beneficial to
split the theory part from the background and methodology parts of the
document. In this document, we will rather use this section to show some
important ITEXcommands that you are likely to use.

When you write in IXTEX, try to just follow the given style. You might
not like the exact way of the given style in your document, but if you try
to change it with small commands everywhere, you will probably end up
with a document that looks worse, and you will spend a lot of time writing
ATEXcode in your document.

3.1 Equations

A simple equation or variable can be written within sentences using the dollar
sign on each side, for example, writing $a$ will show up as a. The usual way
of including an equation on a separate line is either by using double dollar

signs, such as this:
E =mc®

or using the equation environment:
E = mdc (3.1)

Note that the equation environment will enumerate the equation, and allow
you to add a label that you can refer to later. When labeling the equa-
tions, you can refer to them using \eqref{<label>}, which will give you an
equation reference like Eq. (3.1).
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The text below shows an example of how to align equations on the equal
sign, with only one reference for both. This may be useful for when they
are linked and are actually only one equation but splitting them up makes it
more readable.

a = sin?(A¢/2) + asin®(A¢/2)
= (1 +a)sin?(A¢/2)

The whole equation can be referenced as a single equation, Eq. (3.2). One
may also align sub-equations such that they are numbered the same but have
a letter differentiating them as shown below!. This can be used when they
are linked, but you will need to reference both individual parts.

(3.2)

o= %;(x 2 (3.30)
> @ (3.3b)

1
=N

These equations can be referenced by their specific sub-equation as Eq. (3.3a),
or by the whole group as Eqgs. (3.3).

3.2 Including figures

Figure 3.2.1 is an example of how to include figures in your KTEXdocument.
This is also an example of the difference between a vector-based image format
(pdf) and a voxel-based format (png). When possible, always try to use a
vector-based image format, as that gives infinite resolution.

These two figures were created using this simple Python code:

#1/bin/env python

import math

import numpy as np

import matplotlib.pyplot as plt

plt.figure (figsize =(5,5))
afx=np.arange (0.0,1.0,0.01)
afsin=np.sin (afx)

plt.plot (afx ,afsin)

LA footnote explaining something.
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plt.savefig(’sin.pdf’ bbox inches="tight )

plt.clf()

plt . figure (figsize =(5,5))

afx=np.arange (0.0,1.0,0.01)

afsin=np.sin (afx)

plt.plot (afx ,afsin)
plt.savefig(’sin.png’,bbox inches=’"tight )

So when you create figures using Python, try to save them as pdf, as use
the tight boundaries to save some space around the figures.

0.8 0.8 |
0.6 1 0.6
0.4 0.4 1
0.2 4 0.2 1
0.0 0.0 4
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
(a) Sinus figure using pdf. (b) Sinus figures using png.

Figure 3.2.1: Figure (a) shows a pdf figure, while figure (b) shows a png
figure. If you zoom in, you will start noticing the difference in quality.

With Python you could change the size of your figures. This is helpful
for getting the right size of text within figures. In Figure 3.2.2 we compare
two different sizes.
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Sin function Sin function
0.8 0 8 i
0s 0.6 -
- X
Zo4 % 0.4
0.2 1
0.2
0.0 A
0 0.0 0.2 04 0.6 0.8 1.0

0.0 0.2 0.4 0.6 0.8 1.0 X
(a) Sinus figure using size (8,8). (b) Sinus figures using size (4,4).

Figure 3.2.2: This is a comparison between two different figure sizes.

3.3 Chemical notations and units

This document has included a package for chemical symbols, mchem. When
you write \ce{C02} you will get the chemical notation as COs.

For units we wuse the siunitx package. If you write
\SI{10}{\meter\per\second\squared} you get 10m/s>.  The pack-
age can be used within math mode (inside the dollar signs). It automatically
changes to a fixed notation for numbers, such as \SI{1E5}{\meter} gives
1 x 10°m.

3.4 Tables

Here are two examples of regular tables with data and a table with split
headers.

There are online tools to create [¥TEXtables. This might be a faster way
of creating them than writing all the code yourself.



3.4. TABLES 10
Statistic Velocity Altitude 1/Angle Temp.
Mean 122.68 240.98 93.75 13.95
Std 224.51 145.88 60.39 4.44
Q1 28.00 111.60 34.15 10.60
Median 63.00 223.20 99.59 13.30
Q3 137.00 359.10 151.99 16.70
Min 0.00 1.00 0.00 3.30
Max 14519.00 616.70 180.00 32.10

Table 3.4.1: Table of dynamic feature statistics where outliers are included,
for all data points. Velocity is given in m/h, the altitude in mamsl, the inverse
trajectory angle in 1/degrees, and temperature in degrees Celsius.

Area 1 Start date End date
2018 03.06 29.06

2019 03.06 03.07 or 31.082
2020 03.06 05.09

Area 2 Start date (farm 1/2) End date
2012 09.06 07.09

2013 23.06 / 15.06 25.08

2014 05.06 / 25.06 10.09

2015 13.06 / 03.07 06.09

2016 17.06 22.07

Table 3.4.2: Selected time ranges for the data in all areas and all years.



Chapter 4
Methods

In this chapter, you describe the methods used to obtain your results. This
can be new methods for analyzing existing data, or existing methods applied
to new data. Include a complete description of your methods. It is often
helpful with flow charts to explain your methods.

Give enough details for others to be able to reproduce your work. Do not
overdo it, as a rule of thumb you can assume that the reader has the same
background as you had when you started the thesis.

Introduce and describe all parameters that have been tested in your
project, and why these in particular have been varied. What was the reason
for varying these parameters?

Additional details can be given in the appendices. Appendices are useful
to avoid too much information in the thesis itself, which can be detrimental
to the reading experience.

If you are developing or using software, then it is common to include
pseudo-codes for the software. The full code can be added as an appendix,
but it is even better to upload the code to a public repository (e.g., github.
com), and link the repository from the appendix.

11


github.com
github.com

Chapter 5

Results

In this chapter, you describe the output from applying your methodology.
Present your results in a clear manner, using a combination of figures and
tables.

If you are doing lab experiments: What do you observe? Also include
qualitative observations that might not be directly relevant (“we saw more
production at the upper half of the core sample than the lower half, with
most production leaving at the upper side-plane”).

If you are doing computations: What is the output from applying your
code/software? Which part of your software is using the most computational
power? How does it compare to other similar software?

[llustrate the results. Use graphs, images, and tables (see Chapter 3).

A common challenge is to distinguish the results and the discussion sec-
tion. Do not discuss your results in this chapter, that should be done in the
discussion section. If it is hard to separate results and discussion, you might
combine them into one section. You could also split the results and discus-
sion part of your thesis into several results/discussion sections for different
topics (“Magnesium effect on imbibition”, “Sodium effect on imbibition”).

Try to avoid repetition between. In case you have many graphs of the
same process, keep some characteristic graphs and move the rest to an ap-
pendix. Then you describe one graph in detail and refer to the others in the
appendix for changes between the results.

12



Chapter 6

Discussion

In this chapter, you should expand on your results and address your main
research questions (the research questions were stated in Chapter 1). You
should post-process and discuss the results already presented in Chapter 5.

What kind of information can you deduce based on the results you have
compiled and presented in the Result section? How do the different results
you have obtained compare to what you expected or to results reported by
others? Cross-plot your results to extract information. Discuss variation
between re-runs.

What do the results tell us? Try to answer your research questions.
Provide the information you said you wanted to provide by conducting this
study. Can you draw conclusions, and in particular, can you answer your
research question? Can you give a negative answer? If not, is then a positive
answer probable?

13



Chapter 7

Conclusions

Give a concise summary of your research and findings here, and include a
short summary of any future work as well.

You could also discuss the consequences and possible applications of your
results. What does your result have to say for your scientific field? What
are the economic consequences if your results are commercialized? What are
the consequences for the society and environment?

7.1 Future work

Include a section about what should or could be done in future research,
or explain any recommended next steps based on the results you got. This
should be the last section of the conclusion chapter.

14
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A - Github repository

Codes and input files can be uploaded to a repository. Below is a link to a
Github repository for a specialization project:

Github repository link

e https://github.com/Adelved/specialization-project
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