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Abstract

This document provides information on how to write your thesis using the IXTEX
document preparation system. You can use these files as a template for your own
thesis, just replace the content, as necessary. You should put your real abstract here,

of course.

“The purpose of the abstract, which should not exceed 150 words for a Masters’
thesis or 350 words for a Doctoral thesis, is to provide sufficient information to allow
potential readers to decide on relevance of the thesis. Abstracts listed in Dissertation
Abstracts International or Masters’ Abstracts International should contain appropri-

ate key words and phrases designed to assist electronic searches.”
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Chapter 1

Introduction

1.1 Introduction

KTEX is a document preparation system widely used for writing scientific, technical,
and academic documents. It is particularly useful for theses, dissertations, research
papers, books, and other documents containing mathematical expressions, figures,
tables, references, and cross-references.

Unlike a conventional word processor, KITEX separates the content of a docu-
ment from much of its formatting. The author writes the document using commands
and environments, and IXTEX processes these instructions to produce a professionally
typeset document.

For example, the command
\textbf{important}

produces:

important



Similarly, a mathematical expression can be written as

\[
a"2+b"2=c"2

\]

and is automatically typeset in an appropriate mathematical style.
The basic philosophy of KTEX is therefore to allow the author to concentrate on

the content while the system takes care of much of the typesetting.

1.2 Getting Started with BTEX

A BETEX document normally consists of a root file and a number of commands, en-
vironments, and possibly additional files. A minimal document has the following

structure:

\documentclass{article}

\begin{document}

This is my first \LaTeX{} document.

\end{document}
The command

\documentclass{article}



specifies the basic type of document. Other commonly used document classes
include report and book.

The command

\begin{document}

marks the beginning of the actual document content, while

\end{document}

marks its end.
Commands placed before \begin{document} form the preamble. Packages are

normally loaded in the preamble, and additional formatting commands can also be
defined there.

For example:

\documentclass[12pt]{report}

\usepackage{graphicx}

\usepackage{subcaption}

\begin{document?}

The thesis begins here.

\end{document}



In a large thesis, the root file can also include separate files for individual chapters.

This approach is discussed in detail in Chapter 4.

1.3 Basic Text Formatting

ETEX provides commands for changing the appearance of text. Some commonly used

commands are shown below.

Command Result
\textbf{bold text} bold text
\textit{italic text} italic text

\texttt{typewriter text} typewriter text
\textsc{small caps} SMALL CAPS
\textsl{slanted text} slanted text

\emph{emphasized text} emphasized text

The \emph command is particularly useful because it emphasizes text according
to the current document style.

For example:

The word \emph{important} is emphasized.

produces:
The word important is emphasized.
It is generally preferable to use semantic commands such as \emph rather than

manually changing fonts throughout a thesis.



1.4 Font Sizes

Different font sizes can be obtained using commands such as:

{\small Small text}
{\large Large text}
{\Large Larger text}

{\LARGE Very large text}

For example:

Small text

Large text

Large text

Very large text

Font-size commands should be used sparingly in a thesis. The document class and

the thesis style file should normally control the overall font sizes.

1.5 Special Characters

Some characters have a special meaning in I¥TEX. For example, \, {, }, %, $, &, _,
# , and " are used as part of the BTEX syntax.
If these characters need to be printed literally, they generally have to be escaped.

For example:



\% N8 N \_  \# \{ \}

produce:

“o$ & - # { }

The percent sign is particularly important. Everything following % on a line is
treated as a comment and is ignored by IXTEX.

For example:
This is text. % This is a comment.

Only “This is text.” appears in the resulting document.

1.6 Accents and Special Letters
ETEX provides commands for producing accented characters. For example:

\’{e}
\“{e}
\"{o}
\"{u}
\c{c}
\"{n}
\v{a}
\u{a}
\={a}

produce:



Modern KTEX documents can also use Unicode characters directly when the appro-
priate engine and font setup are used. Nevertheless, the traditional accent commands

remain useful when working with older documents or when portability is important.

1.7 Lists

Lists are frequently used in academic writing. KTEX provides several standard envi-

ronments for creating them.

1.7.1 Unordered Lists

An unordered list is created using the itemize environment:

\begin{itemize}
\item First item
\item Second item
\item Third item

\end{itemize}

which produces:

e First item
e Second item

e Third item



1.7.2 Numbered Lists

A numbered list can be produced using the enumerate environment:

\begin{enumerate}
\item First item
\item Second item
\item Third item

\end{enumerate}

which produces:

1. First item

2. Second item

3. Third item

1.7.3 Nested Lists

Lists can be nested when information needs to be organized hierarchically:

\begin{enumerate}
\item Main topic
\begin{enumerate}
\item First subtopic
\item Second subtopic

\end{enumerate}



\item Another main topic

\end{enumerate}
For example:
1. Main topic
(a) First subtopic
(b) Second subtopic
2. Another main topic

Nested lists should be used only when the hierarchy of the information is mean-

ingful.

1.8 Mathematical Expressions

One of the major advantages of INTEX is its ability to typeset mathematical expres-
sions.

Inline mathematics can be written between dollar signs:
The equation $a”"2+b"2=c"2$ is well known.

The result is:

2

The equation a? + b* = ¢? is well known.

For a displayed equation, the equation environment can be used:

\begin{equation}
\sum_{i=0}"{n} i~2

\end{equation}



For example:

Zﬁ (1.1)

Equation 1.1 demonstrates an important feature of IXTEX: mathematical equations
can be numbered and referenced automatically.

A more complicated expression can be written as follows:

2

ihaatkll(a:,t) = —znv%p(x,t) + V(z)¥(x,t) (1.2)

Equation 1.2 illustrates how IXTEX can typeset complex mathematical expressions
involving fractions, Greek letters, subscripts, superscripts, and mathematical opera-
tors.

Mathematical expressions and equations are discussed in greater detail in a later

part of this guide if required.

1.9 Cross-References

Cross-referencing is one of the most useful features of KTEX. Instead of manually
entering the number of a chapter, section, figure, table, or equation, an author can
assign a label and refer to it using \ref.

For example, this chapter has the label:
\label{chap:intro}
and this section has the label:

\label{sec:xrefs}

10



The references can then be written as:

Chapter~\ref{chap:intro}

Section™\ref{sec:xrefs}

Thus, this is Chapter 1, and this is Section 77.
The \ref command can also be used for equations, figures, tables, and other
numbered objects.

For example:
Equation~\ref{eqn:sum}

refers to Equation 1.1.

For page numbers, the \pageref command can be used:
Chapter~\ref{chap:tab} starts on page~\pageref{chap:tab}.

This produces a reference to the page on which Chapter 3 starts.
Cross-references are particularly important in a thesis because chapters, sections,
figures, tables, and equations are frequently rearranged during the writing process.

Automatic references eliminate the need to renumber them manually.

1.10 Quotations

Long quotations can be separated from the surrounding text using a quotation envi-
ronment.

For example:

11



\begin{quote}
\LaTeX{} is a system for typesetting documents.

\end{quote}

produces:

KTEX is a system for typesetting documents. It is widely used for scientific
and technical writing because it provides powerful tools for mathematics,

references, figures, tables, and structured documents

If the thesis style defines a specialized quotation environment such as juquote, it

can be used in the same manner:

\begin{juquote}
This is an example of a quotation.

\end{juquote}

The exact appearance of such an environment is controlled by the thesis style file.

1.11 Footnotes

Additional information can be provided using footnotes.

For example:

\LaTeX{} is widely used in academic writing.
\footnote{It is particularly popular in scientific and

technical disciplines.}

12



The \footnote command automatically generates a footnote number and places
the corresponding text at the bottom of the page.
Footnotes should generally contain supplementary information rather than essen-

tial material. Important arguments and explanations should remain in the main text.

1.12 Some Practical Suggestions

When beginning to work with BTEX, the following practices are helpful:

e Concentrate first on the content of the document and use I¥TEX to handle most

of the typesetting.

e Keep the source file organized and use meaningful names for chapters, figures,

tables, and bibliography entries.

e Use \label and \ref instead of manually entering numbers for chapters, sec-

tions, equations, figures, and tables.
e Compile the document frequently so that errors can be detected early.

e Read error messages carefully. They often indicate approximately where the

problem occurred.
e Keep backup copies of important source files.

e For a large thesis, divide the document into separate chapter files rather than

keeping everything in one source file.

e Keep figures and bibliography files in separate directories or files when appro-

priate.

13



e When encountering an unfamiliar error, search the exact error message together

with a few relevant keywords.

Warnings such as overfull or underfull boxes do not always indicate fatal errors.
However, they should be examined before the final version of a thesis is submitted,
particularly if they result in visibly poor typesetting.

Error handling is discussed in more detail in Chapter 5.

1.13 Organization of a Large ETEX Document

A small document can be maintained in a single source file. A thesis, however, may
contain hundreds of pages and many figures, tables, and references. It is therefore
useful to divide the project into multiple files.

For example, a thesis project may contain:

thesis.tex
thesis.sty
abstract.tex
ack.tex
chapl.tex
chap2.tex
chap3.tex
chap4.tex
chapb.tex

chap6.tex

14



ref.bib

figures/

The root file, such as thesis.tex, controls the overall document. Individual

chapters can be stored in separate files and included using commands such as:

\include{chap1l}
\include{chap2}

\include{chap3}

This approach makes a large thesis easier to edit, compile, and maintain.
The organization of the files and the compilation process are discussed in Chap-

ter 4.

1.14 Summary

This chapter introduced the fundamental concepts required to begin writing a docu-
ment with KTEX.

The main concepts introduced were:

the structure of a ITEX document;

the root file and the preamble;

basic text formatting;

font-size commands;

special characters and accents;

15



e unordered, numbered, and nested lists;

e mathematical expressions and equations;

e labels and cross-references;

e quotations and footnotes;

e practical guidelines for working with IXTEX; and

e organization of a large thesis into multiple files.

The following chapters build on these basic concepts. Chapter 2 introduces figures,
Chapter 3 discusses tables, and Chapter 4 explains how the files and compilation

process can be organized for a complete thesis.

16



Chapter 2

Figures

Figures are important components of scientific and technical documents. They can
be used to present diagrams, photographs, graphs, charts, screenshots, experimental
results, and other visual information. IXTEX provides several facilities for including
and organizing figures and for referring to them automatically from the text.

This chapter introduces the basic techniques for including figures, controlling their

size and position, adding captions and labels, rotating figures, and creating subfigures.

2.1 Including a Figure

The graphicx package provides the \includegraphics command for including im-

ages in a KTEX document. The package can be loaded in the preamble using:
\usepackage{graphicx}
A simple figure can be included as follows:

\begin{figure} [htbp]

17



\centering
\includegraphics{logo}
\caption{MBM Logo}
\label{fig:logo}

\end{figure}

The image file may be named, for example, logo.png, logo. jpg, or logo.pdf,
depending on the image format and the KTEX engine being used.

The command

\includegraphics{logo}

instructs I{TEX to include the image. The file extension is usually omitted.

The figure can then be referred to in the text using:

Figure™\ref{fig:logo}

For example, MBM’s logo is shown in Figure 2.1.

Figure 2.1: MBM Logo

18



2.2 Controlling the Size of a Figure

The size of an image can be controlled using options of the \includegraphics com-
mand.

For example:
\includegraphics[scale=0.7]{logo}

reduces the image to 70% of its original size.

A more flexible method is to specify the width:
\includegraphics[width=0.7\textwidth]{logo}

This makes the figure 70% of the width of the text area.

Similarly:
\includegraphics [width=\textwidth]{logo}

makes the figure as wide as the available text area.

The height can also be specified:
\includegraphics [height=5cm]{logo}

In most thesis documents, specifying the width relative to \textwidth is prefer-
able to using a fixed scale because it provides more predictable results when the

document layout changes.

19



2.3 Captions and Labels

Scientific documents normally provide a caption for every important figure. A caption
briefly describes what the figure represents.

For example:

\begin{figure} [htbp]
\centering
\includegraphics[width=0.7\textwidth] {normal}
\caption{Normal distribution}
\label{fig:normal}

\end{figure}
The command
\caption{Normal distribution}

generates the figure number and caption automatically.

The command
\label{fig:normal}

assigns a unique identifier to the figure.

The figure can then be referenced in the text using:
Figure™\ref{fig:normal}

For example, Figure 2.2 illustrates a normal distribution.®

LA normal distribution is a commonly used statistical probability distribution.

20
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Figure 2.2: Normal Distribution

Using \label and \ref is preferable to manually writing figure numbers because
KETEX automatically updates the numbering when figures are added, removed, or

rearranged.

2.4 Positioning Figures
Figures are normally placed inside the figure environment:

\begin{figure} [htbp]

\end{figure}

The optional argument [htbp] provides suggestions to KITEX about where the

figure may be placed:
e h — approximately at the current location;

e t — at the top of a page;

21



e b — at the bottom of a page;

e p — on a separate page containing floating objects.

Figures are treated as floating objects. Consequently, a figure does not necessarily
appear exactly where it occurs in the source file. KTEX attempts to place figures
where they produce a good page layout.

For this reason, a figure mentioned near the beginning of a paragraph may appear
at the top or bottom of the same page or on a subsequent page.

It is therefore better to write:

Figure™\ref{fig:normal} shows the distribution of the data.
rather than writing:

The figure below shows the distribution of the data.

The latter wording becomes inappropriate if IXTEX moves the figure to another

location.

2.5 Rotating a Figure

Sometimes a figure is too wide to fit comfortably within the normal text area. The
angle option can be used to rotate the image.

For example:

\begin{figure} [htbp]

\centering

22



\includegraphics[
width=0.8\textwidth,
angle=90

J{uniform}

\caption{Uniform Distribution}

\label{fig:uniform}

\end{figure}

The resulting figure is rotated while the page itself remains in its normal orienta-
tion.

Uniform Distribution

0.10 1

o o o
=3 =3 o
IS -3 ©

Probability Density

o
o
R

0.00

Figure 2.3: Uniform Distribution

For very large figures, a landscape page may be more appropriate. Packages such

as pdflscape can be used when an entire page needs to be rotated.

23



2.6 Large Figures

Large figures should be used carefully because they can interfere with the surrounding
text and page layout.

For example:

\begin{figure} [htbp]
\centering
\includegraphics [width=\textwidth]{gamma}
\caption{Relationship between languages}
\label{fig:gamma}

\end{figure}
A figure can be reduced or enlarged by changing the width:

width=0.5\textwidth

width=0.9\textwidth

For a large figure, it is usually better to reduce the image appropriately than to

allow it to extend beyond the margins.

2.7 Referencing Figures
Figures should normally be referenced from the surrounding text. For example:

Figure™\ref{fig:gamma} shows the relationship between

the different language classes.
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Figure 2.4: Relationship between language classes

A corresponding figure might be:
The use of \ref has an important advantage. If another figure is inserted before
this figure, IXTEX automatically changes the figure number.

The tilde in
Figure™\ref{fig:gamma}

prevents KTEX from placing a line break between the word “Figure” and its num-

ber.

2.8 Subfigures

Sometimes two or more related images need to be displayed as parts of one figure.
Such images are called subfigures.

The subcaption package provides a convenient way of creating subfigures:

\usepackage{subcaption}

25



For example:

\begin{figure} [htbp]

\centering

\begin{subfigure} [b]{0.45\textwidth}
\centering
\includegraphics[width=\textwidth] {normal}
\caption{Normal distribution}
\label{fig:subnormal}

\end{subfigure}

\hfill

\begin{subfigure} [b]{0.45\textwidth}
\centering
\includegraphics [width=\textwidth]{uniform}
\caption{Uniform distribution}
\label{fig:subuniform}

\end{subfigure}

\caption{Comparison of probability distributions}
\label{fig:distributions}

\end{figure}

The two images are treated as parts of one figure. Each subfigure has its own

caption and label, while the complete figure also has a main caption.

26



The subfigures can be referenced independently:

Figure™\ref{fig:subnormal}

Figure™\ref{fig:subuniform}
The complete figure can be referenced using;:
Figure™\ref{fig:distributions}

This is particularly useful when comparing two related graphs, diagrams, pho-

tographs, or experimental results.

2.9 Figures Containing Text or Code

Figures do not necessarily have to contain images. A block of text, program code, or
other material can also be presented visually.

For example, the 1istings package can be used to display program code:
\usepackage{listings}
A simple example is:

\begin{figure} [htbp]
\centering
\begin{tabular}{c}
\begin{lstlisting}

#include <stdio.h>

27



int main()

{
printf("Hello world!\n");
return O;
}
\end{1lstlisting}
\end{tabular}
\caption{A simple C program}
\label{fig:code}

\end{figure}

It produces:

#include <stdio.h>

int main ()

{
printf ("Hello world!\n");

return O;

Figure 2.5: A simple C program

Such a construction can be useful when a code fragment needs to be treated as a

numbered figure and referenced from the text.

28



However, if the purpose is primarily to present source code rather than to treat it

as a figure, a normal 1stlisting environment is usually more appropriate.

2.10 Organizing Figure Files

For a large thesis, it is useful to keep figure files in a separate directory rather than
placing all images in the main thesis directory.

For example:

thesis/

|

|-- thesis.tex

| -— chapl.tex

| -- chap2.tex

|

|-- figures/
|-- logo.png
| -- normal.pdf
| -— uniform.pdf

| -- gamma.pdf
The figure directory can be specified in the root file using:
\graphicspath{{./figures/}}
The image can then be included simply by writing:

29



\includegraphics[width=0.7\textwidth] {gamma}

without specifying the complete directory path.
Keeping figures in a separate directory makes the thesis project easier to organize

and maintain.

2.11 Good Practices for Figures

The following practices are useful when preparing figures for a thesis or research

document:

e Give every important figure a meaningful caption.

e Assign a unique \label to figures that are referenced in the text.

e Refer to figures using \ref rather than manually writing figure numbers.
e Use consistent figure sizes throughout the document.

e Use high-quality images, particularly for diagrams and graphs.

e Avoid figures that are unnecessarily large.

e Place related images together using subfigures when appropriate.

e Store image files in a separate directory for large documents.

Explain the important features of a figure in the surrounding text.

A figure should contribute useful information to the document rather than simply

decorate the page.

30



2.12 Summary

Figures are an essential part of scientific and technical writing. The \includegraphics
command is used to insert external images, while the figure environment provides
captions, labels, and floating behavior.

The size of a figure can be controlled using options such as width, height, and
scale. Figures can be referenced automatically using \label and \ref, and related
images can be grouped using the subcaption package.

For a large thesis, organizing image files in a separate figures directory makes
the project easier to maintain. Following consistent practices for captions, labels,

sizing, and references produces a professional and readable document.
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Chapter 3

Tables

Tables are widely used in scientific and technical documents to present data in a
structured and easily readable form. IXTEX provides the tabular environment for
creating tables and the table environment for adding captions, labels, and controlling
table placement.

This chapter introduces the basic structure of tables, column alignment, horizontal
and vertical lines, captions and labels, and more complex tables involving multiple

columns.

3.1 Introduction

The simplest method of creating a table in KTEX is to use the tabular environment.
The following example creates a table with three columns:

celll cell2 cell3

celld cells cell6

cell7 cell8 cell9

32



The corresponding source code is:

\begin{tabular}{ccc}
celll & cell2 & cell3d \\
celld & cellb & cell6 \\
cell7? & cell8 & cell9

\end{tabular}

The argument ccc specifies that the table contains three columns and that the
contents of all three columns are centred.

The following column specifiers are commonly used:

1 Left-aligned column
¢ Centred column

r Right-aligned column

Thus, the declaration
{lcr}

creates three columns: the first left aligned, the second centred, and the third

right aligned.

3.2 Creating a Simple Table

A more conventional table may include horizontal and vertical lines. For example:

celll | cell2 | cell3
celld | cellb | cell6

cell7 | cell® | cell9

33



The source code is:

\begin{tabular}{|clclcl|}
\hline
celll & cell2 & cell3 \\
celld & cellb5 & cell6 \\
cell7 & cell8 & cell9 \\
\hline

\end{tabular}
The column specification
lclclcl

indicates that three centred columns are to be used. The vertical bars produce
vertical lines between the columns.

The command
\hline

produces a horizontal line. It can be used at the top or bottom of a table and

between rows when required.

3.3 Rows and Columns

Within the tabular environment, the ampersand character \& separates the entries
in different columns. The command \\ indicates the end of a row.

For example:
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Name & Age & City \\
John & 25 & Toronto \\

Mary & 28 & Ottawa

creates a table with three columns and three rows.

The first row may be used as a heading:

Name | Age | City

John 25 | Toronto

Mary | 28 | Ottawa

Care must be taken to ensure that every row contains the correct number of column
separators. For a table with three columns, each complete row normally contains two

\& characters.

3.4 Adding Lines and Spacing
Horizontal lines can be used to separate rows. For example:

\begin{tabular}{|lclclcl|}
\hline

Coll & Col2 & Col3 \\
\hline

1 & 25 & 100 \\

\hline

2 & 30 & 200 \\

\hline
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\end{tabular}

Additional vertical space can be inserted after a row by specifying a length in

square brackets after the row-ending command. For example:

Headingl & Heading2 & Heading3 \\[0.5ex]

adds a small amount of vertical space after the row.

Similarly,

Datal & Data2 & Data3 \\[lex]

adds more vertical space.

The following example illustrates a table with several rows:

Coll | Col2 | Col3 | Col4

1 6 | 87837 | 787

2 7 78 | 5415

3 545 | 778 | 7507

4 545 | 18744 | 7560

) 38 788 | 6344

3.5 The Table Environment

The tabular environment creates the actual table, but it does not automatically
provide a caption, label, or floating behavior.

For scientific documents, tables are often placed inside the table environment:
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\begin{table} [htbp]
\centering
\caption{An example table}

\label{tab:example}

\begin{tabular}{ccc}

\end{tabular}

\end{table}

The table environment allows IXTEX to determine an appropriate location for the

table. The optional argument

[htbp]

suggests possible locations:

e h: approximately at the current position;

e t: at the top of a page;

e b: at the bottom of a page;

e p: on a separate page containing floats.

KETEX treats tables and figures as floats. Consequently, a table may not always
appear exactly at the position where it occurs in the source file. This behavior allows

KTEX to produce a better page layout.
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3.6 Captions and Labels

A caption describes the contents of a table. In most thesis and scientific document
styles, the caption for a table is placed above the table.

For example:

\begin{table} [htbp]
\centering
\caption{Student Enrollment}

\label{tab:enrollment}

\begin{tabular}t{cc}
Year & Students \\
2024 & 120 \\

2025 & 145

\end{tabular}

\end{table}

The \1label command assigns an identifier to the table. The table can then be

referenced anywhere in the document using;:
Table™\ref{tab:enrollment}

Using labels and references is preferable to manually writing a table number be-
cause ITEX automatically updates the numbering if tables are added, removed, or

rearranged.
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3.7 Combining Columns with \multicolumn

Sometimes a heading must extend across more than one column. This can be done
using the \multicolumn command.

The general form is:
\multicolumn{number}{alignment}{text}

For example:
\multicolumn{3}{c}{Undergraduate}

creates a heading that spans three columns, centres the heading, and displays the
text Undergraduate.

The following example demonstrates the use of multiple column headings:

Table 3.1: PTU Fall Semester Enrollment (Fictitious Data)

Undergraduate Graduate

Year | F/T | P/T | Total | F/T | P/T | Total

2004 || 13,191 | 2,223 | 15,414 | 1,308 | 879 | 2,187
2005 || 13,184 | 2,143 | 15,327 || 1,375 | 920 | 2,295
2006 || 12,809 | 2,224 | 15,033 || 1,373 | 899 | 2,272
2007 || 12,634 | 2,155 | 14,789 | 1,403 | 899 | 2,302

2008 || 12,269 | 2,208 | 14,477 || 1,410 | 1,005 | 2,415

2009 || 12,382 | 2,323 | 14,705 || 1,567 | 1,106 | 2,673
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3.8 Partial Horizontal Lines

The command \cline{i-j} produces a horizontal line extending from column i to
column j.

For example:
\cline{2-7}

draws a horizontal line beginning at column 2 and ending at column 7.
This command is particularly useful in tables containing grouped column headings,

as shown in Table 3.1.

3.9 Good Practices for Tables

Tables should be designed to present information clearly. A few useful guidelines are:

e Use meaningful column headings.

Align numerical data consistently.

Avoid unnecessarily complex tables.

Use captions to explain the purpose of the table.

Assign a \label to tables that will be referenced.

Refer to important tables in the surrounding text.

Avoid manually specifying table numbers.

Large or complex tables may require special formatting or may be more appropri-

ately placed in an appendix.
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3.10 Summary

Tables in KTEX are normally created using the tabular environment. Column align-
ment is controlled using 1, ¢, and r, while the ampersand character separates columns
and \\ terminates a row.

For scientific and technical documents, the table environment is commonly used
to add captions, labels, and floating behavior. Commands such as \hline, \cline,
and \multicolumn provide additional control over the appearance and structure of a
table.

The next chapter describes the organization of the files used in a larger IXTEX
project and explains how the root file, chapter files, style files, bibliography files, and

figures work together.
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Chapter 4

All Files and Processes

A IXTEX thesis is usually composed of several files rather than a single large source
file. This modular organization makes the document easier to read, edit, maintain,
and compile. The main or root file controls the overall structure of the thesis, while
individual files contain chapters, the abstract, acknowledgements, appendices, and
bibliographic information.

This chapter describes the main files used in the thesis template and explains how

they work together to produce the final PDF document.

4.1 List of Files

The thesis template contains a collection of source files, supporting files, and output

files. The main files are listed below.

1. thesis.tex: Root file of the thesis. This file controls the overall structure of

the document and includes the individual chapters and other components.
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10.

11.

12.

13.

14.

15.

. thesis.sty: Custom style file containing formatting commands, definitions,

and other settings required by the thesis template.

abstract.tex: Contains the abstract of the thesis.

ack.tex: Contains the acknowledgement section.

apdxa.tex: Contains an appendix to the thesis.

chapl.tex: Contains the first chapter.

chap2.tex: Contains the second chapter.

chap3.tex: Contains the third chapter.

chap4.tex: Contains the fourth chapter.

chap5.tex: Contains the fifth chapter.

chap6.tex: Contains the sixth chapter.

chap7.tex: Contains the seventh chapter.

ref .bib: Bibliography database containing the references used in the thesis.

figures/: Directory containing figures and images used in the document.

thesis.pdf: Final PDF document generated after successful compilation.

Depending on the editor and IXTEX distribution being used, additional temporary

files may also be generated during compilation. Examples include files with extensions

such as .aux, .log, .toc, .1lof, .1lot, .bbl, and .blg. These files contain information

required during the compilation process.
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4.2 Organization of the Thesis
A typical organization of the files is illustrated below:

thesis/

|-- thesis.tex
|-- thesis.sty
|-- abstract.tex
|-- ack.tex

| -— chapl.tex
| -— chap2.tex
| -- chap3.tex
| -— chap4.tex
| -— chapb.tex
| -— chap6.tex
| -— chap7.tex
| -— apdxa.tex

| -— ref.bib

|-- figures/
| |-- figurel.pdf
| |-- figure2.png

| |-- figure3. jpg
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| -- thesis.pdf

This structure separates the main document from its individual chapters and
supporting resources. As a result, the author does not need to work with one very

large source file.

4.3 The Root File

The root file is the central file of the thesis. In this template, the root file is:

thesis.tex

The root file normally contains the document class, required packages, global
settings, the title information, and commands for including the individual chapters.

For example, the document begins with:

\documentclass[letterpaper, 12pt]{report}

This command specifies the type and general formatting of the document.

The required packages and style files are then loaded in the preamble. For example

\usepackage{thesis}
\usepackage{cite}

\usepackage{makeidx}

The command

\begin{document}
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marks the beginning of the actual document content, while
\end{document}

marks its end.

The individual chapters are included using the \include command:

\include{chapl}
\include{chap2}

\include{chap3}

The .tex extension is omitted because I¥TEX automatically recognizes the file

type.

Thus, the root file acts as the controller of the entire thesis.

4.4 Editing Chapter Files

Each chapter is stored in a separate file. For example, the first chapter may be stored

in:
chapl.tex
A typical chapter begins with a command such as:

\chapter{Introduction}

\label{chap:introduction}

Sections and subsections can then be added within the chapter file:
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\section{Background}

\subsection{Previous Work}
The individual chapter file should normally not contain commands such as

\documentclass
\begin{document}

\end{document}

These commands belong only in the root file.

Similarly, packages should normally be loaded in the root file so that they are
available throughout the document.

Dividing a thesis into separate chapter files provides several advantages. Individual
chapters are easier to edit, errors can be located more easily, and different parts of

the thesis can be managed independently.

4.5 The Style File

The file
thesis.sty

is a custom style file used to define formatting and other features of the thesis
template.

It is loaded in the root file using:

\usepackage{thesis}
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A style file may contain definitions of custom commands, formatting parameters,
page layout settings, title-page definitions, and other instructions required by the
document.

For example, a command such as
\thesistitle

may be defined in the style file and then used in the root file.
The style file should normally be modified only when changes to the general ap-

pearance or behavior of the template are required.

4.6 Creating the Bibliography File

Bibliographic references are stored in a separate file with the extension .bib. In this

template, the bibliography file is:
ref.bib

Each reference is assigned a unique citation key. For example, a book can be

entered as:
@book{lamport1994,
author = {Leslie Lamport},
title = {LaTeX: A Document Preparation System},
edition = {2},
publisher = {Addison-Wesley},
year = {1994}
}
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The citation key in this example is:
lamport1994

The reference can then be cited anywhere in the thesis using:
\cite{lamport1994}

The bibliography is generated in the root file using commands such as:

\bibliographystyle{alpha}

\bibliography{ref}

The name ref refers to the file ref.bib. The .bib extension is not included in

the command.

4.7 Figure Files

Figures and images can be stored in a separate directory. In this template, the figure

directory is specified by:
\graphicspath{{./figures/}}

Therefore, figures can be placed inside the directory:
figures/

A figure can then be included using the \includegraphics command. For exam-

ple:
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\begin{figure} [htbp]

\centering
\includegraphics[width=0.7\textwidth]{figurel}
\caption{An example figure}
\label{fig:example}

\end{figure}

If the file figurel.pdf or another supported image format is present in the
figures directory, KTEX can locate it using the specified graphics path.
Organizing figures in a separate directory prevents the main thesis folder from

becoming cluttered and makes the project easier to manage.

4.8 The Compilation Process

The source files cannot normally be read directly as the final thesis. They must first
be processed by a IXTEX compiler.

The basic compilation process is:

1. The compiler reads the root file thesis.tex.

2. The root file loads the required packages and style files.

3. The abstract, acknowledgement, and chapter files are included.

4. Figures, tables, references, and other external resources are processed.
5. The bibliography database is processed by BibTEX when required.

6. A final PDF document is generated.
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For a document that uses BibTEX, the traditional compilation sequence is:

LaTeX
BibTeX
LaTeX

LaTeX

The first IXTEX run identifies citations and cross-references. BibTEX then creates
the bibliography. The remaining I¥TEX runs resolve citations, references, and other
information.

Many modern editors perform these steps automatically.

4.9 Configuring the ETEX Environment

Before compiling the thesis, a working IXTEX environment must be installed and
configured. Common KTEX distributions include TeX Live and MiKTeX. Several
editors are available for creating and compiling XTEX documents.

The basic requirements are:

1. A ITEX distribution.
2. A BTEX editor or integrated development environment.
3. All required packages and custom style files.

4. The source files of the thesis.
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The root file should normally be selected as the main document for compilation.
Individual chapter files are included through the root file and should not normally be
compiled independently.

If an error occurs, the compilation log can help identify the file and line at which
the problem was detected. The next chapter discusses common errors and provides

guidance for locating and correcting them.

4.10 Summary

A IXTEX thesis is usually composed of several files that work together to produce the
final document. The root file controls the overall structure, individual files contain
chapters and other sections, the style file defines formatting, the bibliography file
stores references, and the figures directory contains graphical material.

This modular structure makes a large document easier to organize, maintain, and
debug. Understanding the role of each file is therefore an important step in preparing

a thesis or any other large document using ETEX.
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Chapter 5

Dealing with Errors

KETEX may occasionally produce error messages that appear cryptic, especially to
beginners. However, most errors result from simple mistakes such as missing braces,
incorrectly spelled commands, or unmatched environments. With some experience,

error messages become easier to understand and correct.

5.1 Reading Error Messages

When an error occurs, BTEX usually displays a message together with the line near

which the problem was detected. For example:

! Undefined control sequence.

1.25 \somecommand

This indicates that BTEX does not recognize the command \somecommand. The
command may have been misspelled, may not have been defined, or may require a

package that has not been loaded.
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The reported line is not always the exact location of the mistake. Therefore, it is

useful to examine the indicated line and a few preceding lines.

5.2 Missing Braces
A common source of errors is a missing closing brace. For example,
\textbf{Important Text}
is correct, whereas
\textbf{Important Text

has a missing closing brace. Such an error may cause IXTEX to report a problem

several lines later.

5.3 Unmatched Environments

Every environment opened using \begin{. . .} must be closed with the corresponding

\end{. ..} command. For example,

\begin{itemize}
\item First item
\item Second item

\end{itemize}

If \end{itemize} is omitted, an error will occur. The same principle applies to

environments such as figure, table, and enumerate.
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5.4 Missing Packages or Files

Some commands are provided by additional packages. For example, if a command

requires a particular package, it must be loaded in the preamble:
\usepackage{package—-name}

Similarly, a command such as
\include{chapi}

requires the file chapl.tex to be available.

5.5 A Systematic Approach
When an error occurs, the following approach is useful:

1. Read the first error message carefully.

2. Check the indicated line and the preceding lines.

3. Look for missing braces or unmatched environments.

4. Check the spelling of commands.

5. Verify that the required packages and files are available.

6. Correct one error at a time and compile again.

A single error can sometimes produce many additional error messages. Therefore,

correcting the first reported error often resolves several subsequent problems.
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5.6 Using Online Resources

If an error message is unfamiliar, searching for the exact message can be very helpful.

For example, searching for
LaTeX Undefined control sequence

often provides explanations and possible solutions. Including the name of the
command or package in the search usually gives more useful results.
With practice, dealing with errors becomes a normal part of working with IXTEX,

and most problems can be solved systematically.
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Chapter 6

Bibliography Management with

BibTEX

6.1 Introduction

Academic and technical writing requires proper acknowledgement of the books, re-
search articles, conference papers, reports, web resources, and other sources on which
a document is based. A bibliography provides the details of these sources and enables
readers to identify and consult the original material. As the number of references in a
document increases, however, maintaining citations and formatting the bibliography
manually can become time-consuming and error-prone.

BibTEX is a bibliography management system designed for use with BTEX. It
separates bibliographic information from the main document by storing references
in an external file, usually with the extension .bib. Each reference is assigned a

unique citation key, which can then be used anywhere in the KTEX document through
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commands such as \cite{key}.

This separation offers several important advantages. References can be reused
in multiple documents, changes to bibliographic information need to be made only
once, and the bibliography can be formatted automatically according to a selected
bibliography style. Thus, BibTEX allows the author to concentrate on the content of
the document rather than on the manual formatting and renumbering of references.

For example, this document cites The BTEX Companion book [2], a journal article
by Einstein [1], and a web resource associated with Donald Knuth [3]. Multiple
references can also be cited together, as in [2,3].

A book, journal article, conference paper, technical report, or web resource can
be cited in essentially the same way. The author only needs to specify the citation
key associated with the corresponding entry in the bibliography database.

The bibliography is generated by selecting an appropriate bibliography style and

specifying the bibliography database. For example,

\bibliographystyle{siam}

\bibliography{sample}

Here, the command

\bibliographystyle{siam}

specifies the style used to format the bibliography, while

\bibliography{sample}

instructs TEX to use the bibliography database stored in the file sample.bib.
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A bibliography database may contain many references, although normally only
the entries that are cited in the document are included in the generated bibliography.
Each entry contains bibliographic fields appropriate to its type, such as author, title,
year, publisher, journal, volume, pages, DOI, URL, or ISBN.

The following sections describe the structure of a bibliography database, the use

of citation keys, and the generation of a bibliography using BibTEX.

6.2 The Bibliography File

Bibliographic information is usually stored in a separate file with the extension .bib.
This file is commonly called a bibliography database. Tt consists of a collection of
bibliographic records, where each record describes a single source.

A bibliography database can contain entries for books, journal articles, conference
papers, reports, theses, web resources, and many other types of publications. Each
entry has a particular type and contains a set of fields that describe the corresponding
publication.

For example, a journal article can be represented as follows:

@article{einstein,
author = {Albert Einstein},
title = {Zur Elektrodynamik bewegter Korper},
journal = {Annalen der Physik},
volume = {17},
number = {10},
pages = {891--921},
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year = {1905}

The first line of the entry is

@article{einstein,

The symbol @ introduces a bibliography entry, while article specifies the entry
type. The word einstein is the citation key. It uniquely identifies this reference and
is used to cite the article within the I¥XTEX document.

Thus, the article can be cited using:

\cite{einstein}

The remaining lines contain bibliographic fields. For example,

author = {Albert Einstein},

specifies the author of the article. Other commonly used fields include title,
journal, booktitle, publisher, volume, number, pages, and year.

Depending on the type of publication, additional information such as a DOI, URL,
ISBN, edition number, or editor may also be included. The fields required for an entry
depend on both the entry type and the bibliography style being used.

The order of fields within an entry is generally unimportant. BibTEX uses the
bibliographic information together with the selected bibliography style to construct

and format the final list of references.
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6.3 Common Entry Types

A BibTEX bibliography database supports several types of entries. Some of the most

commonly used entry types are listed below.

6.3.1 Journal Article

A journal article is represented using the @article entry type.

Qarticle{someguy2002,
author = {John Smith},
title = {An Example Journal Article},
journal = {Journal of Computing},
volume = {10},
number = {2},
pages = {100--110%},
year = {2002}
}
It can be cited in the document using:
\cite{someguy2002}
6.3.2 Book

Books are represented using the @book entry type.

@book{latexcompanion,
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author = {Frank Mittelbach and Michel Goossens},
title = {The LaTeX Companion},

publisher = {Addison-Wesley},

year = {2004}

The book can be cited using:

\cite{latexcompanion}

6.3.3 Conference Paper

A paper published in a conference proceedings is commonly represented using the

O@inproceedings entry type.

@inproceedings{LastName1996,

author = {FirstName LastNamel},
title = {An Example Conference Paper},
booktitle = {Proceedings of an International Conference},
pages = {25--30},
year = {1996}
}
The entry can be cited as:
\cite{LastName1996}
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6.3.4 Miscellaneous and Web Resources

For information that does not fit conveniently into one of the standard entry types,
the @misc entry type may be used.

For example,

Omisc{knuthwebsite,

author = {Donald E. Knuth},

title = {The Art of Computer Programming},

year = {2025},

url = {https://www-cs-faculty.stanford.edu/ knuth/}
}

The reference can then be cited using:
\cite{knuthwebsite}

6.4 Citing References

Once references have been defined in the .bib file, they can be cited anywhere in the
main document using the \cite command.

For example,
Einstein’s work is cited in \cite{einstein}.
Multiple references can be cited together:

Several sources discuss this topic

\cite{latexcompanion,knuthwebsite}.
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Different bibliography styles may display citations in different forms. For example,
a numerical style may produce citations such as [1] and [2], whereas an author—year
style may display citations in another format. The appearance of both citations and

bibliography entries depends on the bibliography style selected by the author.

6.5 Generating the Bibliography

The bibliography is generated by specifying a bibliography style and the name of the
bibliography database.

The following commands are normally placed near the end of the document:

\bibliographystyle{siam}

\bibliography{sample}

The command
\bibliographystyle{siam}

selects the bibliography style. The command
\bibliography{sample}

specifies the bibliography database file sample.bib. Notice that the .bib exten-
sion is not included in the command.

Different bibliography styles may arrange and format references in different ways.
For example, one style may produce numbered references, whereas another may ar-

range references alphabetically according to the authors’ names.
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6.6 Compiling a Document with BibTEX

A document that uses BibTEX usually requires multiple compilation steps. The typ-

ical sequence is:

1. Compile the KTEX document.
2. Run BibTEX on the document.
3. Compile the KTEX document again.

4. Compile the KTEX document once more.

The first IXTEX compilation identifies the citations used in the document. BibTEX
then reads the bibliography database and generates the bibliography. The subsequent
KETEX compilations incorporate the generated bibliography and resolve the citation
references.

In many modern ETEX editors and online systems, these steps can be performed

automatically.

6.7 Adding the Bibliography to the Table of Con-

tents

In books and reports, it is often desirable to include the bibliography or references
section in the table of contents.

One method is to add the entry manually using the command

\addcontentsline{toc}{chapter}{Bibliography}
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For example, the command can be placed immediately before the bibliography

commands:

\addcontentsline{toc}{chapter}{Bibliography}
\bibliographystyle{siam}

\bibliography{sample}

For an article document, where the bibliography is treated as a section, the cor-

responding command is:
\addcontentsline{toc}{section}{References?}

Another convenient approach is to use the tocbibind package. This package can
automatically include the bibliography in the table of contents.

It can be loaded in the document preamble as follows:
\usepackage{tocbibind}

For most book and report documents, this is often the simpler and more convenient

method.

6.8 Summary

BibTEX provides a convenient and systematic method for managing bibliographic
references in BTEX documents. Bibliographic information is stored separately in a
.bib file, while references are cited in the main document using citation keys.

The main advantages of this approach are:
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e Bibliographic information is separated from the main document.

e References can be reused in multiple documents.

e Citation keys provide a simple mechanism for referring to sources.

e The bibliography can be generated automatically.

e Different bibliography styles can be used without changing the bibliography

database.

e Adding, modifying, and maintaining a large number of references becomes easier

and more systematic.

The basic workflow consists of creating a bibliography database, assigning cita-
tion keys to references, citing the required entries in the main document, selecting a
bibliography style, and generating the final bibliography using BibTEX.

Thus, BibTEX is an important tool for preparing academic, scientific, and techni-
cal documents that contain a significant number of references. For large documents
such as theses, dissertations, research papers, books, and technical reports, the use of
a bibliography management system can greatly simplify the preparation and mainte-

nance of references.
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Appendix A

Appendix title

This is Appendix A.
You can have additional appendices too (e.g., apdxb.tex, apdxc.tex, etc.).

If you do not need any appendices, delete the appendix related lines from thesis. tex.
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