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LATEX and Boxes

A box is a piece of text that LATEX treats as a unit, like a single character.

A box (and its text) can be moved around: left, right, up, or down.

LATEX formats a page using a series of boxes:

I Individual characters are packed into character boxes.

I Character boxes are put together into line boxes horizontally with rubber
lengths inserted betweeen words.

I Line boxes are stacked vertically into paragraph boxes, again with rubber
lengths separating them.

I These go into a page body box, which together with the head and foot
boxes constitutes the page box.
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LATEX and Boxes

LATEX offers three types of boxes:

1. LR (left-right) boxes: that contain material ordered horizontally from left
to right in a single line.

2. Paragraph boxes: a stack of lines with a given width

3. Rule boxes: a rectangle with a black border, usually for drawing
horizontal and vertical lines.
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mbox and fbox

Several words can be kept together on one line with the command

\mbox{text}

It causes its argument to be kept together under all circumstances.

Example

My phone number will change soon.

It will be \mbox{0116 291 2319}.

My phone number will change soon. It will be 0116 291 2319.

fbox is similar to mbox, but in addition there will be a visible box drawn around
the content.

Example

The parameter \fbox{\emph{filename}} should

contain the name of the file.

The parameter filename should contain the name of the file.
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makebox and framebox

These horizontal box packers give you lots of flexibility.

\makebox[width][position]{text}

\framebox[width][position]{text}

width defines the width of the resulting box. Besides the length expressions,
e.g., 10mm, you can also use:

I \width: the natural width of the box
I \height: the distance from baseline to top
I \depth: the distance from baseline to bottom
I \totalheight: height + depth

in the width parameter. They are set from values obtained by measuring the
typeset text. The position parameter takes a one letter value:

I c: center,
I l: flushleft,
I r: flushright, or
I s: spread the text to fill the box.

The command \framebox works exactly the same as \makebox, but it draws a
box around the text.
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makebox and framebox (Continued)

The following example shows you some things you could do with the makebox

and framebox commands.

Example

\fbox{ \makebox[\textwidth]{c e n t r a l} } \\

c e n t r a l

\makebox[\textwidth][s]{s p r e a d} \\

s p r e a d

\framebox[0.8\width][r]{Bummer, I am too wide.} \\

Bummer, I am too wide.

\framebox[1cm][l]{never mind, so am I} Can you read this?

never mind, so am ICan you read this?
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raisebox

The next step is to control the vertical spacing The command:

\raisebox{lift}[extend-above-baseline][extend-below-baseline]{text}

lets you define the vertical properties of a box. You can use \width, \height,
\depth, and \totalheight in the first three parameters, in order to act upon
the size of the box inside the text argument.

Example

Baseline \raisebox{1ex}{high} and \raisebox{-1ex}{low} and back

again (x).

Baseline high and low and back again (x).

ex is a font-realted size. It’s the height of the letter ‘x’.
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raisebox (Continued)

Here’s a more complex example.

Example

\raisebox{0pt}[0pt][0pt]{

\Large \textbf{

Aaaa

\raisebox{-0.3ex}{a}

\raisebox{-0.7ex}{a}

\raisebox{-1.2ex}{r}

\raisebox{-2.2ex}{g}

\raisebox{-4.5ex}{h}

}

}

he shouted but not even the next one in line noticed that something

terrible had happened to him.

Aaaaa a r g
h

he shouted but not even the next one in line noticed that
something terrible had happened to him.
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newsavebox, sbox and savebox

If a set piece of text is to appear in several places within the document, it can
be stored by first giving the command:

\newsavebox{\boxname}

The above creates a box with the name \boxname. \boxname, must be a
command name that is not already defined for saving boxes.

\sbox{\boxname}{text}

\savebox{\boxname}[width][pos]{text}

These commands typeset text in a box just as for \mbox or \makebox.
However, instead of printing the resulting box, they save it in the LATEX
command \boxname, which must have been declared with \newsavebox. The
saved text is accessed by a \usebox command.
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newsavebox, sbox and savebox (Continued)

Example

\newsavebox{\hellobox}

\savebox{\hellobox}[10mm][c]{Hello Box!}

\usebox{\hellobox}

Hello Box!

Example

\newsavebox{\helloFrameBox}

\savebox{\helloFramebox}[30mm][c]{

\framebox[30mm][c]{

Hello Framed Box!

}

}

\usebox{\helloFrameBox}

Hello Framed Box!
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parbox and minipage

You can also pack a paragraph of your choice into a box with either the

\parbox[position]{width}{text}

command or the

\begin{minipage}[position]{width}

text

\end{minipage}

environment. The position parameter can take one of the letters c, t or b
(center, top, bottom) to control the vertical alignment of the box, relative to
the baseline of the surrounding text.

width takes a length argument specifying the width of the box. The main
difference between a minipage and a parbox is that you cannot use all
commands and environments inside a parbox, while almost anything is possible
in a minipage.
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parbox and minipage (Continued)

Example

\parbox{3.0cm}{

\sloppy This is a 3.0cm wide paragraph box.

It is vertically centered on the:

}

\hfill current (center) line \hfill

\parbox{4.0cm}{

Narrow pages are difficult to format. They may produce many warning

messages. The command $\backslash$sloppy can stop this.

}

This is a 3.0cm wide
paragraph box. It is
vertically centered on
the:

current (center) line

Narrow pages are difficult to
format. They usually produce
many warning messages. The
command \sloppy can stop
this.

(13) Robert S. Laramee CS 189 LATEX and Linux: Text in Boxes



LATEX and Boxes
Rules and Struts

Footnotes

mbox and fbox
makebox and framebox
raisebox
newsavebox, sbox and savebox
parbox and minipage

parbox and minipage (Continued)

A minipage example:

Example

\begin{minipage}[b]{3.5cm}

The minipage environment creates a vertical box like the parbox

command. The bottom line of this minipage is aligned with the:

\end{minipage}

\hfill

\parbox{3.0cm}{

middle of this narrow parbox, which in turn is aligned with:

}

\hfill

\begin{minipage}[t]{3.5cm}

the top line of the right-hand minipage. It is recommended that the

user experiment with the positioning arguments to get used to their

effects.

\end{minipage}

(14) Robert S. Laramee CS 189 LATEX and Linux: Text in Boxes



LATEX and Boxes
Rules and Struts

Footnotes

mbox and fbox
makebox and framebox
raisebox
newsavebox, sbox and savebox
parbox and minipage

parbox and minipage Example

Produces:

Example

The minipage environ-
ment creates a vertical
box like the parbox com-
mand. The bottom line
of this minipage is aligned
with the:

middle of this narrow
parbox, which in turn
is aligned with:

the top line of the right-
hand minipage. It is rec-
ommended that the user
experiment with the posi-
tioning arguments to get
used to their effects.
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parbox and minipage Example (Continued)

Problems with vertical placement:

\begin{minipage}[b]{...}

\parbox[t]{...}{...} \hfill \parbox[t]{...}{...}

\end{minipage}

Example

Line: The boxes are
made visible by
framing them.

Simply put a
\parbox inside of
an \fbox. e.g.,
\fbox{
sample text}.

of text.

The bottom line is the same as the top line, i.e., The bottom line is the top
line simultaneously.
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parbox and minipage (Continued)

Solution: Create a second line using an empty \mbox{}:

\begin{minipage}[b]{...}

\parbox[t]{...}{...} \hfill \parbox[t]{...}{...} \\

\mbox{}

\end{minipage}

Example

Line:

The boxes are
made visible by
framing them.

Simply put a
\parbox inside of
an \fbox. e.g.,
\fbox{
sample text}.

of text.

Did you see what happened?
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parbox and minipage Advanced

The complete parbox and minimage commands include two more optional
arguments:

\parbox[position][height][inner_position]{width}{text}

\begin{minipage}[position][height][inner_position]{width}

text

\end{minipage}

In both cases:

I recall: position can take one of the letters c, t or b (center, top,
bottom) to control the vertical alignment of the box, relative to the
baseline of the surrounding text.

I height is a length specifying the height of the box.

I recall: width takes a length argument specifying the width of the box.

I inner position states how the text is to be positioned internally,
something only meaningful if height has been given.
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parbox and minipage Advanced (Continued)

\parbox[position][height][inner_position]{width}{text}

\begin{minipage}[position][height][inner_position]{width}

text

\end{minipage}

The value of inner position can be:

I t: to push the test to the top of the box

I b: to push the test to the bottom

I c: to center it vertically

I s: to stretch it to fill up the whole box
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parbox and minipage Advanced Example

Example

\begin{minipage}[t][2cm][t]{3cm}

This is a minipage of height 2~cm with the text at the top.

\end{minipage}

\hrulefill

\parbox[t][2cm][c]{3.0cm}{

In this parbox, the text is centered on the same height.

}

\hrulefill

\begin{minipage}[t][2cm][b]{3cm}

In this third paragraph box, the text is at the bottom.

\end{minipage}

(20) Robert S. Laramee CS 189 LATEX and Linux: Text in Boxes



LATEX and Boxes
Rules and Struts

Footnotes

mbox and fbox
makebox and framebox
raisebox
newsavebox, sbox and savebox
parbox and minipage

parbox and minipage Advanced Example

Example

This is a minipage of
height 2 cm with the
text at the top. In this parbox, the

text is centered on the
same height.

In this third paragraph
box, the text is at the
bottom.

The \hrulefill commands between the boxes show where the baseline is.

(21) Robert S. Laramee CS 189 LATEX and Linux: Text in Boxes



LATEX and Boxes
Rules and Struts

Footnotes

Rules and Struts

The command:

\rule[lift]{width}{height}

produces a simple black box.

Example

\rule{3mm}{.1pt}

\rule[-1mm]{5mm}{1cm}

\rule{3mm}{.1pt}

\rule[1mm]{1cm}{5mm}

\rule{3mm}{.1pt}

This is useful for drawing vertical and horizontal lines.
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\rule[lift]{width}{height}

A special case is a rule with no width but a certain height: called a strut. It is
used to guarantee that an element on a page has a certain minimal height. You
could use it in a tabular environment to make sure a row has a certain
minimum height.

Example

\begin{tabular}{|c|}

\hline

\rule{1pt}{4ex}1st row showing rule \\

\hline

\rule{0pt}{4ex}Strut\\

\hline

\end{tabular}

1st row showing rule

Strut
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Recall:

\fbox{text}

\framebox[width][position]{text}

I width defines the width of the resulting box.

I position takes a one letter value: c: center, l: flushleft, r: flushright, or
s: to spread the text to fill the box.

The command \framebox works exactly the same as \makebox, but it draws a
box around the text.

There are two style parameters for the frame boxes:

I \fboxrule: determines the thickness of the frame lines

I \fboxsep: sets the amount of spacing between the frame and enclosed
text
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New values for \fboxrule and \fboxsep can be set using the command:
\setlength, e.g.,

\setlength{\fboxrule}{1mm}

Note the scope of this command is either global: in the preamble, or local, in
an environment, e.g., \begin{minipage} . . . \end{minipage}.
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With the command:

\footnote{footnote text...}

a footnote is printed at the foot of the current page. Footnotes should always
be put1 after the word or sentence they refer to.

Footnotes referring to a sentence or part of it should therefore be put after the
comma or period.2

1“put” is one of the most common English words.
2Note that footnotes distract the reader from the main body of your document. After all,

everybody reads the footnotes—we are a curious species, so why not just integrate everything you
want to say into the body of the document?3

3A guidepost doesn’t necessarily go where it’s pointing to.
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\footnotemark[number]

\footnotetext[number}{footnote text ...}

may be used to place footnotes where they are not normally allowed, i.e., in
boxes, tables, math mode, and in footnotes themselves. The number parameter
is optional. It may be used to specify a footnote number other than what the
current footnote counter is set to.

The previous slide was made with the following commands:

Example

...after the comma or period.\footnote{Note that footnotes

distract the reader from the main body of your document. After

all, everybody reads the footnotes---we are a curious species,

so why not just integrate everything you want to say into the

body of the document?\footnotemark}

\footnotetext{A guidepost doesn’t necessarily go where it’s

pointing to.}
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Example

\begin{minipage}{6cm}

\fbox{

% \parbox[position][height][inner_position]{width}{text}

\parbox[t][1cm][t]{5.5cm}{

Footnotes\footnote{This is a footnote attached to a minipage.}

may be used with a minipage.

This is also an example of a box nested inside a minipage

(another box).

}

}

\end{minipage}

Footnotesa may be used with a minipage.
This is also an example of a box nested
inside a minipage (another box).

aThis is a footnote attached to a minipage.
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Footnote Styles and Counter

There is a counter named footnote and normally it outputs Arabic numbers.
A different style of footnote can be output using the command:

\renewcommand{\thefootnote}{\number_style{footnote}}

The \number_style— value is one of the following

I \arabic for Arabic numerals (1,2,3,. . . )

I \roman for Lowercase Roman numerals (i,ii,iii,. . . )

I \Roman for Uppercase Roman numerals (I,II,III,. . . )

I \alph for Lowercase letters (a,b,c,. . . )

I \Alph for Uppercase letters (A,B,C, . . . )

as we’ve seen previously.
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\renewcommand{\thefootnote}{\number_style{footnote}}

However, for the counter footnote has an additional style called: fnsymbol

which prints out the counter values 1–9 as:

∗ † ‡ § ¶ ‖ ∗∗ †† ‡‡

This is how this example was printed:

Example

\renewcommand{\thefootnote}{\fnsymbol{footnote}}

\setcounter{footnote}{0} % resets footnote counter back to 0

\Huge

\footnotemark ~~ \footnotemark ~~ \footnotemark ~~ \footnotemark~~

\footnotemark ~~ \footnotemark ~~ \footnotemark ~~ \footnotemark~~

\footnotemark

\normalsize
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