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Goal of Today’s Lecture

1. non-text components of scientific texts
2. what they should look like
3. how to achieve this using BIgX
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Goal of Today’s Lecture

1. non-text components of scientific texts
2. what they should look like
3. how to achieve this using BIgX

4. Please do course evaluation.
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Outline

1. Figures and Page Layout
Graphics
Tables
Table-Like Mathematics

2. Bibliographies
3. Short Break
4. Programming in KIEX

5. Useful Packages and Outlook
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1. Figures and Page Layout

Figure Examples
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1. Figures and Page Layout

Figure

Examples
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1.

Figures are non-text material (but of course may contain text)

Figures and Page Layout

Introduction to Figures |

tables
sketches
plots
images
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1.

Figures and Page Layout

Introduction to Figures |

Figures are non-text material (but of course may contain text)

tables
sketches
plots
images

Properties

not placed inside text

number that can (should) be referenced in the main text
caption (should be self-contained)

many readers just browse through figures and captions

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



1.

Figures and Page Layout

Introduction to Figures |

Figures are non-text material (but of course may contain text)

tables
sketches
plots
images

Properties

not placed inside text

number that can (should) be referenced in the main text
caption (should be self-contained)

many readers just browse through figures and captions

LaTeX has two main environments for floating objects

figure

table
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1. Figures and Page Layout
Figures in KIEX

Example:

\begin{figure}[t]
\centering
[place image here]

\caption{Write an (ideally self-contained) caption here.}
\label{fig:exampleFigure}
\end{figure}

B [t] determines placement (t: top, b: bottom, p: page, h: here) and preference
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1. Figures and Page Layout
Figures in KIEX

Example:

\begin{figure}[t]
\centering
[place image here]

\caption{Write an (ideally self-contained) caption here.}
\label{fig:exampleFigure}
\end{figure}

B [t] determines placement (t: top, b: bottom, p: page, h: here) and preference
® ysually, figures are centered
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1. Figures and Page Layout
Figures in KIEX

Example:

\begin{figure}[t]
\centering
[place image here]

\caption{Write an (ideally self-contained) caption here.}
\label{fig:exampleFigure}
\end{figure}

B [t] determines placement (t: top, b: bottom, p: page, h: here) and preference
® ysually, figures are centered

B caption usually goes below images and above tables
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1. Figures and Page Layout
Figures in KIEX

Example:

\begin{figure}[t]
\centering
[place image here]

\caption{Write an (ideally self-contained) caption here.}
\label{fig:exampleFigure}
\end{figure}

B [t] determines placement (t: top, b: bottom, p: page, h: here) and preference
® ysually, figures are centered

B caption usually goes below images and above tables

B you already know labels (do this after the caption!)
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1. Figures and Page Layout
Figures in KIEX

Example:

\begin{figure}[t]
\centering
[place image here]

\caption{Write an (ideally self-contained) caption here.}
\label{fig:exampleFigure}
\end{figure}

[t] determines placement (t: top, b: bottom, p: page, h: here) and preference
usually, figures are centered

caption usually goes below images and above tables

you already know labels (do this after the caption!)

< some WIEX commands are “fragile” and require \protect in captions
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1. Figures and Page Layout
Page Breaks

You sometimes need to manually do page breaks
B during drafting a document to have sections start on new page

® when finalizing the layout and no longer modifying contents
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1. Figures and Page Layout
Page Breaks

You sometimes need to manually do page breaks
B during drafting a document to have sections start on new page
® when finalizing the layout and no longer modifying contents

\clearpage
® prints all floating objects not output yet
B starts a new page
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1. Figures and Page Layout
Page Breaks

You sometimes need to manually do page breaks
B during drafting a document to have sections start on new page
® when finalizing the layout and no longer modifying contents

\clearpage
® prints all floating objects not output yet
B starts a new page

\cleardoublepage

B starts on a new odd (right) page in double-sided layout
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1. Figures and Page Layout
Footnotes

Footnotes' are annotations to the text that show up on the bottom of the page.

additional information that would interrupt the flow of the text

|

B sometimes (usually not in the natural sciences) used for literature references
B use with care?
[

don't use footnotes in presentations (as | did here)

Tsuch as this one
2|f it is important, include it in the text. If it is not important, skip it. Only if it is neither, use a footnote.
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1. Figures and Page Layout
Contents

1. Figures and Page Layout
Graphics
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1. Figures and Page Layout
Background on Graphic File Formats

pdfifTEX can deal with three image formats:

.pdf for vector graphics

B consists of geometric objects, smooth representation
® useful for sketches and plots
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1. Figures and Page Layout
Background on Graphic File Formats

pdfifTEX can deal with three image formats:
.pdf for vector graphics
B consists of geometric objects, smooth representation

® useful for sketches and plots

.png for pixel graphics (small squares of constant color)
B |ossless compression

® useful e.g. for scanned “line art”
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1. Figures and Page Layout
Background on Graphic File Formats

pdfIfTEX can deal with three image formats:

.pdf for vector graphics

B consists of geometric objects, smooth representation

® useful for sketches and plots

.png for pixel graphics (small squares of constant color)

B |ossless compression

® useful e.g. for scanned “line art”

.jpg for pixel graphics (lossy compression)

® useful for photos (jpeg stands for “Joint Photographic Experts Group”)
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1. Figures and Page Layout
JPEG Artifacts
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1. Figures and Page Layout
JPEG Artifacts
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1. Figures and Page Layout
JPEG Artifacts
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. Figures and Page Layout
JPEG Artifacts




1. Figures and Page Layout
JPEG Artifacts

< use appropriate file formats




1. Figures and Page Layout
Including Graphics in KIgX

B in preamble
\usepackage{graphicx}
® in document

\includegraphics[width=0.6\1linewidth]{images/example-picture. jpg}
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1. Figures and Page Layout
Including Graphics in KIgX

® in preamble
\usepackage{graphicx}
B in document
\includegraphics[width=0.6\1inewidth] {images/example-picture. jpg}
Useful options when including graphics
B specfy width (width=8cm) or height (height=6cm)
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1. Figures and Page Layout
Including Graphics in KIgX

® in preamble
\usepackage{graphicx}
B in document
\includegraphics[width=0.6\1inewidth] {images/example-picture. jpg}
Useful options when including graphics
B specfy width (width=8cm) or height (height=6cm)

B specifying both may change aspect ratio
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1. Figures and Page Layout
Including Graphics in KIgX

® in preamble
\usepackage{graphicx}
B in document
\includegraphics[width=0.6\1inewidth] {images/example-picture. jpg}
Useful options when including graphics
B specfy width (width=8cm) or height (height=6cm)
B specifying both may change aspect ratio

B crop image when including (trim= Omm 5mm 5mm Omm, clip=true)
trim: left bottom right top (counter-clockwise)
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1. Figures and Page Layout
Including Graphics in KIgX

® in preamble
\usepackage{graphicx}
B in document
\includegraphics[width=0.6\1inewidth] {images/example-picture. jpg}
Useful options when including graphics
B specfy width (width=8cm) or height (height=6cm)
B specifying both may change aspect ratio

B crop image when including (trim= Omm 5mm 5mm Omm, clip=true)
trim: left bottom right top (counter-clockwise)

B rotate image (angle=45)
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1. Figures and Page Layout
Contents

1. Figures and Page Layout

Tables
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1. Figures and Page Layout

Example With Poor Layout

l Country H Capital City \ Area \ Continent
Afghanistan || Kabul 652,230 km? Asia
Albania Tirana 28,748 km? Europe
Algeria Algiers 2,381,741km? | Africa
Andorra Andorra La Vella | 468 km? Europe
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1. Figures and Page Layout

Example With Poor Layout

l Country H Capital City \ Area \ Continent
Afghanistan || Kabul 652,230 km? Asia
Albania Tirana 28,748 km? Europe
Algeria Algiers 2,381,741km? | Africa
Andorra Andorra La Vella | 468 km? Europe

consists of rows and columns

first row and column may be of “headline”-type

column alignment

lines
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1. Figures and Page Layout

Example With Good Layout

Country Capital City Areain km?*  Continent
Afghanistan  Kabul 652,230 Asia
Albania Tirana 28,748  Europe
Algeria Algiers 2,381,741  Africa
Andorra Andorra La Vella 468  Europe
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1.

Figures and Page Layout
Example With Good Layout

Country Capital City Areain km?*  Continent
Afghanistan  Kabul 652,230 Asia
Albania Tirana 28,748  Europe
Algeria Algiers 2,381,741  Africa
Andorra Andorra La Vella 468  Europe

Recommendations

use appropriate alignment (left/right, centered is rarely useful)

use no vertical lines
use few horizontal lines

units can go in table heading
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1. Figures and Page Layout
Tables in KIEX

\begin{tabular}{11lrl}

Country & Capital City & Area in km$"{2}$ & Continent \\
Afghanistan & Kabul & 652,230 & Asia AR
Andorra & Andorra La Vella & 468 & Europe A\
[...]

\end{tabular}

B tabular environment with column alignment
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1. Figures and Page Layout
Tables in KIEX

\begin{tabular}{11lrl}

Country & Capital City & Area in km$"{2}$ & Continent \\
Afghanistan & Kabul & 652,230 & Asia AR
Andorra & Andorra La Vella & 468 & Europe A\
[...]

\end{tabular}

B tabular environment with column alignment
1 left, r right
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1. Figures and Page Layout
Tables in KIEX

\begin{tabular}{11lrl}

Country & Capital City & Area in km$"{2}$ & Continent \\
Afghanistan & Kabul & 652,230 & Asia AR
Andorra & Andorra La Vella & 468 & Europe A\
[...]

\end{tabular}

B tabular environment with column alignment

1 left, r right
c centered, | vertical line (use with care)
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1. Figures and Page Layout
Tables in KIEX

\begin{tabular}{11lrl}

Country & Capital City & Area in km$"{2}$ & Continent \\
Afghanistan & Kabul & 652,230 & Asia AR
Andorra & Andorra La Vella & 468 & Europe A\
[...]

\end{tabular}

B tabular environment with column alignment
1 left, r right
c centered, | vertical line (use with care)

B g separates columns in one row
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1. Figures and Page Layout
Tables in KIEX

\begin{tabular}{11lrl}

Country & Capital City & Area in km$"{2}$ & Continent \\
Afghanistan & Kabul & 652,230 & Asia AR
Andorra & Andorra La Vella & 468 & Europe A\
[...]

\end{tabular}

B tabular environment with column alignment
1 left, r right
c centered, | vertical line (use with care)

B g separates columns in one row

B \\ separates rows

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



1. Figures and Page Layout
Tables in KIEX

\begin{tabular}{11lrl}

Country & Capital City & Area in km$"{2}$ & Continent \\
Afghanistan & Kabul & 652,230 & Asia AR
Andorra & Andorra La Vella & 468 & Europe A\
[...]

\end{tabular}

B tabular environment with column alignment
1 left, r right
c centered, | vertical line (use with care)

B g separates columns in one row

\\ separates rows

you can, but don’t need to align the & and \\ in your input
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1. Figures and Page Layout
Nice Tables in KIgX

\begin{tabular}{11lrl}
\toprule
Country & Capital City & Area in km$"{2}$ & Continent \\
\midrule
Afghanistan & Kabul & 652,230 & Asia ARN
Andorra & Andorra La Vella & 468 & Europe ARN
\bottomrule

\end{tabular}

B this requires \usepackage{booktabs} in the preamble

B three types of rules available
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1. Figures and Page Layout
Contents

1. Figures and Page Layout

Table-Like Mathematics
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1. Figures and Page Layout
Vectors and Matrices IKIgX

a b
( c d ) M
B structure-wise, matrices are “mathematical tables”
\left(
\begin{array}{cc}
a & b \\
c&d
\end{array}
\right)
B gand \\ work as before
B they are usually put in brackets

X could use \left(, \right)
v there is a more convenient possibility
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1. Figures and Page Layout
AMS Vectors and Matrices

\usepackage{amsmath}

provides the pmatrix and bmatrix environments

a b\ (x a bl [x
€90 b
\begin{pmatrix}
a & b \\
c&d
\end{pmatrix}
\begin{pmatrix}
x\\y
\end{pmatrix}

B no alignment specification necessary
B again, & and \\ are used

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2



1. Figures and Page Layout
Alignment in Equations

Instead of the equation environment, use align
(also provided by the amsmath package)

Atotal =2 Acap + Aside
=27+ 2mrl
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1. Figures and Page Layout

Alignment in Equations

Instead of the equation environment, use align
(also provided by the amsmath package)

Atotal =2 Acap + Aside (3)
=27 +2mrl (4)
\begin{align}

A_{\text{total}} & = 2 \cdot A_{\text{cap}} + A_{\text{sidel}} \\
& = 2 \cdot \pi r’ {2} + 2 \pi r 1
\end{align}
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1. Figures and Page Layout

Alignment in Equations

Instead of the equation environment, use align
(also provided by the amsmath package)

Atotal =2 Acap + Aside (3)
=27 +2mrl (4)
\begin{align}

A_{\text{total}} & = 2 \cdot A_{\text{cap}} + A_{\text{sidel}} \\
& = 2 \cdot \pi r’ {2} + 2 \pi r 1
\end{align}

B again, & and \\ are used
B see amsmath documentation for other environments
B don’t use eqnarray
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1. Figures and Page Layout
Cases in Equations

The Heaviside function® is defined as

0 x<O0
H(X):{1 x>0 )

3named after the British mathematician and physicist Oliver Heaviside, 1850-1925
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1. Figures and Page Layout

Cases in Equations

The Heaviside function® is defined as

0 x<O0
H(X)_{1 x>0 )

This uses the cases environment

H (x) =

\begin{cases}
0 & x < 0\\
1 & x \ge O

\end{cases}

B once more, & and \\ are used

3named after the British mathematician and physicist Oliver Heaviside, 1850-1925

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



2. Bibliographies
Contents

2. Bibliographies
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2. Bibliographies
Introduction

What is a bibliography?

® |ist of other peoples’ work your article/thesis/. .. is based on
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2. Bibliographies

Introduction

What is a bibliography?

® |ist of other peoples’ work your article/thesis/. .. is based on
B cited in the text: Fermat’s Last Theorem [42] states . ..

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNWensiry



2. Bibliographies

Introduction

What is a bibliography?

® |ist of other peoples’ work your article/thesis/. .. is based on
B cited in the text: Fermat’s Last Theorem [42] states . ..
B printed usually at the end of the document

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



2. Bibliographies

Introduction

What is a bibliography?
® [ist of other peoples’ work your article/thesis/. .. is based on
B cited in the text: Fermat’s Last Theorem [42] states . ..

B printed usually at the end of the document

Example

Fermat’s Last Theorem [1] states that no three positive integers can satisfy the

equation a" + b" = ¢" for integer n greater than two.

[1] Andrew Wiles. Modular elliptic curves and Fermat’s last theorem. The
Annals of Mathematics, 141(3):443-551, 1995.
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2. Bibliographies
Formatting

Things that need to be consistent
® format of citations in the text
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2. Bibliographies
Formatting
Things that need to be consistent

® format of citations in the text, examples
Fermat’s Last Theorem [42] states ...

the experimental procedure described in [Mi86] and [DCT"05] ...

an overview is given in (Miller et al. 2003)
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2. Bibliographies
Formatting
Things that need to be consistent

® format of citations in the text, examples
Fermat’s Last Theorem [42] states ...

the experimental procedure described in [Mi86] and [DCT"05] ...

an overview is given in (Miller et al. 2003)

® format of bibliography listing (authors, titles, journals, pages, vyear, ...
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2. Bibliographies
Formatting
Things that need to be consistent

® format of citations in the text, examples
Fermat’s Last Theorem [42] states ...

the experimental procedure described in [Mi86] and [DCT"05] ...

an overview is given in (Miller et al. 2003)

® format of bibliography listing (authors, titles, journals, pages, vyear, ...

B order of numbering (alphabetical, chronological, order of citation, ...
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2. Bibliographies
Formatting
Things that need to be consistent

® format of citations in the text, examples
Fermat’s Last Theorem [42] states ...

the experimental procedure described in [Mi86] and [DCT"05] ...

an overview is given in (Miller et al. 2003)

® format of bibliography listing (authors, titles, journals, pages, vyear, ...

B order of numbering (alphabetical, chronological, order of citation, ...

B correspondence between number and number in bibliography listing
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2. Bibliographies
Formatting
Things that need to be consistent

® format of citations in the text, examples
Fermat’s Last Theorem [42] states ...

the experimental procedure described in [Mi86] and [DCT"05] ...

an overview is given in (Miller et al. 2003)

® format of bibliography listing (authors, titles, journals, pages, vyear, ...

B order of numbering (alphabetical, chronological, order of citation, ...

B correspondence between number and number in bibliography listing

and you don’t want to do that manually for 100 + references
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2. Bibliographies
BibTEX and KTEX

Separate files
B the .tex file

your document
\cite{name} literature
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2. Bibliographies
BibTEX and KTEX

Separate files
B the .tex file
your document
\cite{name} literature
B a .bibfile
database of literature
contains entries identified by name
can be reused for other documents
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2. Bibliographies
BibTEX and KTEX

Separate files
B the .tex file

your document
\cite{name} literature

B a .bibfile
database of literature
contains entries identified by name
can be reused for other documents
B a bibliography style
different ones provided by your BIEX distribution
defines how citations should look and be sorted
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2. Bibliographies
BibTeX and KIEX Usage

B in the text, write things like
Fermat’s Last Theorem™\cite{Wil1995} states that
® at the end of the document, write

\bibliographystyle{plain}
\bibliography{literature}

B the file literature.bib needs to contain an entry Wwil1995
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2. Bibliographies
BibTeX and KIEX Usage

B in the text, write things like
Fermat’s Last Theorem™\cite{Wil1995} states that
® at the end of the document, write
\bibliographystyle{plain}
\bibliography{literature}

B the file 1iterature.bib needs to contain an entry Wi11995

Fermat’s Last Theorem [1] states that no three positive integers can satisfy the
equation a" + b" = ¢" for integer n greater than two.

[1] Andrew Wiles. Modular elliptic curves and Fermat’s last theorem. The
Annals of Mathematics, 141(3):443-551, 1995.

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



2. Bibliographies
BibTeX and KIgX Work Flow

Need a two-step procedure (usually done by your editor)
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2. Bibliographies
BibTeX and KIgX Work Flow

Need a two-step procedure (usually done by your editor)

B run pdfTEX to write out which citations are needed

B run bibTgX to extract, format and sort entries of bibliography
B run pdfATEX again to input citations and print bibliography
B [??] and bibTEX error messages indicate missing entries
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2.

Different types of literature represented by different bibTgX entry types

Bibliographies
BibTgX Literature Databases

article

book
inproceedings
phdthesis

etc.
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2. Bibliographies
BibTgX Literature Databases

Different types of literature represented by different bibTgX entry types
article

book

inproceedings

phdthesis

etc.

Use a systematic way to name the entries, e.g. FirSecThiYYYY
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2. Bibliographies
BibTgX Literature Databases

Different types of literature represented by different bibTgX entry types
article

book

inproceedings

phdthesis

etc.

Use a systematic way to name the entries, e.g. FirSecThiYYYY

© Pay attention to your bibliography, even if that is a boring task!

“If this author did not even manage to copy bibliographic information, what can |
expect from the rest?”
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2. Bibliographies

BibTeX Entry: Article Example

Q@ARTICLE{AdaBreHu2003,

N

author = {Adams, Mark and Brezina, Marian and Hu, Jonathan
and Tuminaro, Rayl,

title = {Parallel Multigrid Smoothing: Polynomial versus
{GYauss-{S}eidel},

journal = {Journal of Computational Physics},

year = {2003},

volume = {188},

pages = {593--6103%,

number = {2},

author format is {LastName, FirstName and OtherLastName, OtherFirstName}
bibstyle may abbreviate first names, database should contain complete names
title may be converted to lower case (unless enclosed in {G})
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2. Bibliographies
BibTeX Entry: Book Example

©@BO0K{A112002,
title = {Shape Optimization by the Homogenization Method},
publisher = {Springer-Verlag},
year = {2002},
author = {Allaire, Gr{\’{e}}goire},
volume = {146},
series = {Applied Mathematical Sciences},
address = {New York},
isbn = {0-387-95298-5}

B accents etc. should be entered in KTEX syntax and/or carefully checked

imagine the cited person reads your thesis and you got the name wrong . ..

ISBN ignored by many bibstyles, but useful nonetheless
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2. Bibliographies
BibTgX Entry: Inproceedings Example

Q@INPROCEEDINGS{BerEppGil1990,

author = {Bern, Marshall and Eppstein, David and
Gilbert, John},

title = {Provably Good Mesh Generation},

booktitle = {Proceedings of 31st Annual Symposium
on Foundations of Computer Sciencel,

year = {1990},

pages = {231--2413},

doi = {10.1109/FSCS.1990.89542}

B DOl can create clickable hyperlink if supported by bibstyle
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2. Bibliographies
BibTeX Entry: PhDThesis Example

Q@PHDTHESIS{Dual996,
author = {Duarte, Carlos Armandol},
title = {The $hp$ cloud method},
school = {University of Texas at Austin},
year = {1996}

® formulas in titles etc. can be used
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2. Bibliographies
BibTeX Entry: Misc Example

@MISC{AruBroTit2012,
title={Best Practices for Scientific Computing},
author={Aruliah, D. A. and Brown, C. Titus and
Hong, Neil P. Chue and others},
note={arXiv preprint 1210.0530v2},
year={2012}
}

B misc can be used for “not officially published” material

B “and others” may appear as et al.
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2. Bibliographies
Bibliography Entries and Files

B some publishers provide bib entries for their journals (of variable quality)
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2. Bibliographies
Bibliography Entries and Files

B some publishers provide bib entries for their journals (of variable quality)
B google scholar (cite, import into BibTeX) provides bib entries

check capitalization
add DOl if available
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. Bibliographies
Bibliography Entries and Files

some publishers provide bib entries for their journals (of variable quality)

google scholar (cite, import into BibTeX) provides bib entries

check capitalization
add DOl if available

rather than editing bib files manually, try jabref (after this course)
table-view and graphical user interface

allows linking to pdf files and calling websites
allows you to keep track of literature you found at some point
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. Bibliographies
Bibliography Entries and Files

some publishers provide bib entries for their journals (of variable quality)

google scholar (cite, import into BibTeX) provides bib entries
check capitalization
add DOl if available

rather than editing bib files manually, try jabref (after this course)

table-view and graphical user interface
allows linking to pdf files and calling websites
allows you to keep track of literature you found at some point

when finding something useful, immediately write down where it came from
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2. Bibliographies
Jabref

. d ==l
Flle Edit Wiew BibTex Tools Websearch Plugins Options
DB (50w e + M EE s %
# | | | Bibtexkey | Author & [ Title [ vear | Journal [ Entrytype
[ oarch Al Flolds 0 | EckK2006  Eckardt and K{\'{o}}nke Adaptive Simulation of the Damage Behavior of... 2006 inprocee...
331 A Eck2000  Eckel Thinking in C++ 2000 Book
332 ) Eckl999 Eckel Thinking in C++ 1999 Book
O Incremental 333 | [3 EdgWil2008 Edginton and Willmann Physiclogy-Based Simulations of a Pathological ... 2008 Clinical Ph... Article
@ Float EdmEmd2... Edmonson and van Emden Interval Semantics for Standard Floating-Point ... 2008 Misc
O Fiiter * MlRequired fieids | [ Optional felds | [ General | [ Abstract | [l Review | = BibTeX source |
O show results in dialog )
) Global search & "Uther  [Eipel, Christian and Abshagen. Kerstin and Volmr. Erigitte] [ -
Settings & S [ Manage |
Title Regulation of hepatic blood flow: The hepatic arterial buffer response revisited
Journal  world Journal of Gastroenterology -
X Manage
“ Toggle abbreviation
@ | Toggle abbreviation |
}j Year 2010
O Voiume 16
&
Pages 5046--6057
4

@ Bbterkey [Eipabsvol2010

rded.

’ 1ACOBS
UNIVERSITY
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3. Short Break

Contents

3. Short Break
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3. Short Break
Pictures ...

i 7

1

TTENTION, PLEASE PelD 745 15 1y (AR AS T THE. WHITE BALANCE, FoR ONE. | THIE CAR /5 OV FIRE!

A m,’ ’ FOUND T THIS MORNING. FOCUS 15 A BIT T00 CLOSE.-
THIS 15 A PHOTO OF I (PR Al POYONE TELL ME WHATS MAYBE YoU SHOULD
15 OF TW0 WEEKS AGO. WRONG \JTH T POORE? ;’qu"ﬁ“m‘ o | || s HEnaugence
] CAVERR, BECAUSE IT HAD. MONEY T GET A

*THE MOST MEGAPHELS

8

[http://xked.com/1014/, CC-NC-BY-2.5]

N o
i
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4. Programming in BIgX
Contents

4. Programming in KIEX
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4. Programming in KIgX

Defining Commands

B TEX is (to some extent) a programming language
® defining your own commands is sometimes useful

for flexible notation
for repeated things
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4. Programming in KIgX
Defining Commands
\newcommand{\measTC}{\psi}

B allows you to write \measTC throughout your document and change the notation
at a single position
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4. Programming in KIgX
Defining Commands
\newcommand{\measTC}{\psi}

B allows you to write \measTC throughout your document and change the notation
at a single position

\newcommand{\fPRef} [1]{Figure™\ref{#1} on page™\pageref{#1}}

B see \fPRef{fig:testPlot} resultsin “see Figure 2.3 on page 42"
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4. Programming in BIgX
Redefining Commands

\renewcommand{\thepage}{-- \roman{page} --}

B \renewcommand changes existing command
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4. Programming in KIgX

Redefining Commands
\renewcommand{\thepage}{-- \roman{page} --}
B \renewcommand changes existing command

B \thepage prints the page number on each page
more commands starting with \the exist
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4. Programming in KIgX

Redefining Commands

\renewcommand{\thepage}{-- \roman{page} --}

B \renewcommand changes existing command

B \thepage prints the page number on each page
more commands starting with \the exist

B page (note the missing backslash) is a counter
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4. Programming in KIgX

Redefining Commands

\renewcommand{\thepage}{-- \roman{page} --}

B \renewcommand changes existing command

B \thepage prints the page number on each page
more commands starting with \the exist

B page (note the missing backslash) is a counter

B \roman prints a counter in roman numerals
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4. Programming in BIgX
Defining Commands

Another example: including all of your (many) plots with the same size.
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4. Programming in KIgX

Defining Commands

Another example: including all of your (many) plots with the same size.

\newcommand{\includePlot}[3]{%
\begin{figure}
\centering
\includegraphics[width=0.4\textwidth] {plots/#1}

\caption{#2}\label{#3}
\end{figure}
}
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4. Programming in KIgX

Defining Commands

Another example: including all of your (many) plots with the same size.

\newcommand{\includePlot}[3]{%
\begin{figure}
\centering
\includegraphics[width=0.4\textwidth] {plots/#1}

\caption{#2}\label{#3}
\end{figure}
}

Use Command

® \includePlot{inputPlot.pdf}{Measured inflow concentration
to aquarium}{fig:inputPlot}

® \includePlot{outputPlot.pdf}{Measured outflow concentration
from aquarium}{fig:outputPlot}

B \includePlot{weightPlot.pdf}{Estimated weight of
fish }{fig:weightPlot}
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4. Programming in KIgX
Working with Big Documents

B ysually no problem to work on documents with 100s of pages

B you can put separate parts (sections, chapters, ...) in separate files

\documentclass{article}
\begin{document}
\input{introduction.tex}
\input{materialAndMethods.tex}
\input{results.tex}
\end{document}
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5. Useful Packages and Outlook
Contents

5. Useful Packages and Outlook
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5. Useful Packages and Outlook
Color

Technical Background

B monitors and projectors (additively) mix red, green, and blue (RGB)

® printers (subtractively) mix cyan, magenta, yellow, black (CMYK)

Y

images from http://en.wikipedia.org/wiki/File:AdditiveColor.svg and http://en.wikipedia.org/wiki/File:SubtractiveColor.svg, public domain
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5. Useful Packages and Outlook
Use Color With Care!

You don’t know in advance
© if the reader will use a b/w printer

< if the reader is color-blind

2 how color will be printed/displayed/projected
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5. Useful Packages and Outlook
21 Shades of Grey

Can you distinguish all of them on this display?

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2



5. Useful Packages and Outlook
21 Shades of Grey

Can you distinguish all of them on this display?

What about red, green, blue?

- e R
NN EEE
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5. Useful Packages and Outlook
21 Shades of Grey

Can you distinguish all of them on this display?

What about red, green, blue?

- e R
NN EEE
NN EEEEEE

What about cyan, magenta, yellow?
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5. Useful Packages and Outlook
Use Color With Care!

So...

B think twice about using color in presentations

® think three times about using color for printed documents
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5. Useful Packages and Outlook
Use Color With Care!

So...
B think twice about using color in presentations

® think three times about using color for printed documents

Other possibilities (in addition to or instead of color)
B use shading for areas

B solid/dashed/dotted lines, line thickness
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5. Useful Packages and Outlook
Using Color in KIEX

\usepackage{graphicx} provides pre-defined colors

B \textcolor{red}{text to be written in red} uses color

B \definecolor{myDarkRed}{rgb}{0.6,0.0,0.0} defines a new color
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5. Useful Packages and Outlook
Introduction to Packages

B in the preamble, use \usepackage{something}
B in the text, commands provided by the package can then be used

B packages usually have documentation
(or ask your favorite search engine)

< sometimes, multiple packages define the same command (order may matter)
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5. Useful Packages and Outlook
Babel

\usepackage [french] {babel} changes language settings
B hyphenation rules

m texts like “Section”, “Table of Contents”, ...
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5. Useful Packages and Outlook
Microtype

\usepackage{microtype}
uses some micro-typographical tricks to improve justification of text

mnm;khwﬁmmmthmpﬂn’nwmm
Smpilfisd PpIOYMEnE 0f MArHIN karaing i Rengiog pUSCHIaion. Margis kmnisy
mesurnp:{dnlpmmlofmﬂmuymonnypﬁnrm baraus mechankcal
EMEGEOD o the Matpins mEkes Sem Dok MAHEF Tapged. Soma CHARRCKIT S
maks 3 g Appess SOrr (3 the human eye chan cthers Shifdsg such chamries
by an appeoprisss amoen: dneo the mangls woeld gressly impeove the apparance
O 3 (Y0t 1.
Composing with fon: expansion Is e method m um 3 wider of namowar varan:
03 ot 0 make Esserwied SR IO Rve. A fo 6= 2 ooz N can be s
tuted by & witler varsse oo the neswoed spaoss se resched by s smaler amoure.
Simiarty, a fout In & gkt 10 can B replacad by & EATTOWRE YaMAn: o Mduc e
mcent that EAe INsRPWOR SPRoRS G Steunk By Thara is cersainly 2 pownial San.
gar of ot distorsion whas usisg such manipuliEnrs, s thay must b wed wit
Erome care. The pote sy 0 38Us: 2 ne widts by fne GEpamios can 5 tken
Into CoMEideration Wil 2 pRragraps |s beng Drokes I Ungs, 0 mder @ choosa
batter breskpoins.’ [Thans 2000, £. 3231

mhmummmdmmamm@mdnmmL
mpitis b banging Margin kznitg
ummﬁ:op:ummduumnﬂuﬁ:mnm ‘bermse mechanial
Jus<ECRKion OF e MErgns Makes B0 I0ck TG MRgEed. S0 CRaraciers cin
m:mwmwnmmmmmgmm
by an appeogrisss amoens dneo the margire woeld groasly impeove th appearanoy
Of 3 VPSSt e,
Composing wkh fons expandon b tha mashod v use 2 witler oF nesrower vaekane ofa
FOERt #0 (kS inteTword SpaCing More pven. A& fore 02 1ooss BN G be saistssd by
& widlar vaslane 50 the Inserword spaces e 2reeched by & smaller amoun:. Slmdarty,
B &0k In & Eghe Bsp can 0 seplaced by @ SETROWGr VANSN: i FEIUCE e RmOun:
that ihi IrerWres spases s Strank . Thara & conssaly @ potensial et o e
dizsortios waen wsing uch S IRy Ut Be used Wit Eremd
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comskiezasinn whiSh & parapraps s ok brokes Ko Eaes, In ordes 10 Chioss betier
brekpoines’ [Thinh 2000, p. Z23)

Compare the right margins.
(Two screenshots from R. Schlicht: The microtype package, v2.5a.)
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5. Useful Packages and Outlook

Hyperref
\usepackage{hyperref} enables clickable hyperlinks and other pdf features
Extended example usage:

\usepackage [colorlinks=true,
linkcolor=black,citecolor=black,urlcolor=black,
pdfstartview={Fit},pdfpagelayout={TwoPageRight}]{hyperref}
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5. Useful Packages and Outlook
TikZ and PGFPlots

Drawings and plots should ideally have same font (math capabilites etc.) as the text.

B EX has built-in picture environment (neither convenient nor flexible)
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5. Useful Packages and Outlook
TikZ and PGFPlots

Drawings and plots should ideally have same font (math capabilites etc.) as the text.

B EX has built-in picture environment (neither convenient nor flexible)
B some tools (gnuplot, xfig, inkscape?) have KIEX export

plot/drawing as pdf file

KTEX code fragment (picture environment) that places text on top
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5. Useful Packages and Outlook
TikZ and PGFPlots

Drawings and plots should ideally have same font (math capabilites etc.) as the text.

B EX has built-in picture environment (neither convenient nor flexible)
B some tools (gnuplot, xfig, inkscape?) have KIEX export

plot/drawing as pdf file

KTEX code fragment (picture environment) that places text on top

B better drawing and plotting from within your document via TikZ and PGFPlots
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5. Useful Packages and Outlook
Other Fonts

Changing fonts inside your document is not simple (because usually you shouldn’t).
B \usepackage{mathptmx} changes serif font to Times plus matching math font
2 Do this only if you're writing a newspaper or if you really have to.

B \usepackage{helvet} changes sans-serif font to Helvetica (Arial equivalent)
2 Do this only if you have to.

B \usepackage{courier} changes typewriter font to Courier

B \usepackage{mathpazo} is what | usually use (Palatino equivalent with
matching math font)
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5.

Useful Packages and Outlook
Further Useful Packages

for common symbols: textcomp, wasysym
for units and prefixes: siunitx
to print labels (during drafting): showlabels

to print program source code listings: 1istings

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



5. Useful Packages and Outlook
Further Useful Packages

for common symbols: textcomp, wasysym
for units and prefixes: siunitx

to print labels (during drafting): showlabels

to print program source code listings: 1istings

For other applications, ask your favorite search engine, one of the more than
3300+ packages currently available might provide a solution.

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2
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5. Useful Packages and Outlook

Presentations: Beamer
\documentclass{beamer} can be used for presentations (such as this one).

Basic format of Slides

\begin{frame}
\frametitle{Goal of Today’s Lecture}
\begin{itemize}
\item non-text components of scientific texts
[...1

\end{itemize}

\end{frame}
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5. Useful Packages and Outlook

Presentations: Beamer

\documentclass{beamer} can be used for presentations (such as this one).

Basic format of Slides

\begin{frame}
\frametitle{Goal of Today’s Lecture}
\begin{itemize}
\item non-text components of scientific texts
[...1

\end{itemize}
\end{frame}

® format of slides very flexible

B detailed user guide available
(contains general tips and tricks for good presentations)

Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



5. Useful Packages and Outlook

Uncovering Slides

\begin{frame}
\frametitle{Background on Graphic File Formats}
\begin{center}
\visible<1->{\includegraphics{example-pdf-picturel}}
\visible<2->{\includegraphics{example-png-picture}}
\end{center}

\begin{itemize}

\item .pdf for vector graphics\pause
\item .png for pixel graphics
\end{itemize}

\end{frame}
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. Useful Packages and Outlook
Further Reading

Tobias Oetiker, Hubert Partl, Irene Hyna and Elisabeth Schlegl: The not so short
introduction to XTEX 2¢ (search for 12short.pdf)

A general introduction to using KTgX

Markus Kohm, Jens-Uwe-Morawski: KOMA-Script, a versatile KTEX 2gbundle
(search for scrguien.pdf)

A detailed manual of different document classes with quite some typographical
background

Till Tantau, Joseph Wright, Vedran Mileti¢: The beamer class (search for
beameruserguide.pdf)

A detailed manual how to create presentations using KWIEX with tips and tricks
for good presentations

Till Tantau: The TikZ and PGF Packages (search for pgfmanual.pdf)

A detailed manual on generating drawings in KIgX

Christian Feuersanger: Manual for Package pgfplots (search for pgfplots.pdf)

A detailed manual on creating plots

Scott Pakin: The Comprehensive LATEX Symbol List (search for symbols-a4.pdf)
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5. Useful Packages and Outlook

Info about In-Class Final (Tomorrow)

120 minutes: from 14:15 to 16:15 (be on time!)

no late submission

you may use your own laptop or a CLAMV computer

N

when using your own computer, you are responsible for having working
Mathematica and KTgX

B you may bring and use any printed or electronic document

B you may use the internet and any search results you find, but no electronic or
personal communication
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5. Useful Packages and Outlook
Info about In-Class Final (Tomorrow)

Mathematica (50 %)
B two problems using mathematica, 5 points each

con
Ole Schwen: Symbolic Software Lab 2014: LaTeX 2 ‘7 UNIVERSITY



5. Useful Packages and Outlook

Info about In-Class Final (Tomorrow)

Mathematica (50 %)

B two problems using mathematica, 5 points each

LaTeX (50 %)
® one document (9 points)
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5. Useful Packages and Outlook

Info about In-Class Final (Tomorrow)

Mathematica (50 %)

B two problems using mathematica, 5 points each

LaTeX (50 %)
® one document (9 points)

B one general question

Today’s remaining lab time
B Mathematica questions: ask Zekun
B try to reproduce examples from today’s lecture (Sections 1 and 2)

B Sections 3 to 5 from today’s lecture not relevant for final
B Please do course evaluation.
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