underline in latex math

Understanding the Underline in LaTeX Math: A Comprehensive Guide

underline in latex math is a common requirement for mathematicians, scientists, and
anyone typesetting technical documents. While LaTeX is renowned for its precise
mathematical typesetting capabilities, sometimes the simplest formatting options, like
adding an underline, require a bit of specific knowledge. This article will delve deep into
the various methods for achieving underlines in LaTeX math mode, exploring different
packages, their functionalities, and best practices. We will cover basic underlining, double
underlining, wavy underlines, and even more complex scenarios, ensuring you have a
complete toolkit for all your underlining needs. Understanding these techniques will not
only enhance the clarity of your mathematical expressions but also contribute to a more
professional and visually appealing document.
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Introduction to Underlining in LaTeX Math

In the realm of mathematical typesetting, clarity and precision are paramount. Sometimes,
to emphasize a particular variable, denote a specific operation, or highlight a crucial part
of an equation, an underline becomes indispensable. LaTeX, being the de facto standard
for academic and scientific publishing, offers robust ways to achieve this. However,
directly applying a simple underline within math mode isn't as straightforward as in plain
text. This guide aims to demystify the process, providing you with the essential commands
and packages needed to effectively underline in LaTeX math. We'll explore the
fundamental methods and then venture into more sophisticated applications, ensuring you
can confidently add underlines to your mathematical expressions.

The Basic Underline: \underline{} Command

The most fundamental way to introduce an underline beneath a mathematical expression
in LaTeX is by using the built-in \verb|\underline{}| command. This command is readily
available and doesn't require any external packages, making it the go-to for simple
underlining tasks. You can use it to underline single variables, entire terms, or even short
mathematical phrases within your equations.



Underlining Single Variables and Terms

When you need to draw attention to a specific variable or a simple term within a larger
equation, \verb|\underline{ }| is your best friend. For instance, if you want to emphasize a
particular vector, you might write \verb|\underline{\mathbf{v}}|. Similarly, if a specific
coefficient needs highlighting, \verb|\underline{c}| will do the trick. This command is
straightforward to implement and provides a clean, unobtrusive underline.

Consider the following example:
\verb|\[ a + \underline{b} + c = d \]|
This will render as \( a + \underline{b} + c = d\).

Underlining Mathematical Expressions

You are not limited to just single characters. The \verb|\underline{}| command can
encompass entire mathematical expressions. If you have a sub-expression that warrants
emphasis, such as a product or a sum, you can enclose it within the \verb|\underline{ }|
command. For instance, underlining a complex term like \verb|\underline{x"2 + y~2}| is
perfectly achievable. However, it's important to note that excessive use of underlining on
lengthy expressions can sometimes lead to visual clutter. Therefore, judicious application
is key.

Let's look at an example of underlining a more involved expression:
\verb|\[ \sum {i=1}"{n} \underline{a ib i} = \text{something} \]|

This would render as \(\sum {i=1}"{n} \underline{a i b i} = \text{something} \).

Underlining with the soul Package

While \verb|\underline{ }| is useful for basic cases, it has limitations, especially when
dealing with more complex typesetting or when you desire different styles of underlining.
This is where external packages come into play, and the \texttt{soul} package is a
powerful tool for enhancing text and math formatting, including advanced underlining. To
use the \texttt{soul} package, you'll need to include \verb|\usepackage{soul}| in your
LaTeX preamble.

The \verb|\SOUL{}| Command for Underlining

The \texttt{soul} package introduces the \verb|\SOUL{ }| command, which can be used for
underlining in math mode. While it behaves similarly to \verb|\underline{}| for basic
cases, its true strength lies in its flexibility and its ability to handle underlining in a more
sophisticated manner, especially when combined with other \texttt{soul} functionalities.



To use \verb|\SOUL({}| for underlining within math mode, you typically need to ensure it's
properly configured. A common way to enable its full functionality in math mode is by
using \verb|\setuldepth{}|, which defines the depth of the underline. For instance,
\verb|\setuldepth{0.5ex}| sets the underline depth to half the x-height of the font.

Underlining with \verb|\ul{}| from "soul’

A more direct command provided by the \texttt{soul} package for underlining is
\verb|\ul{ }|. This command is often preferred within math mode as it's specifically
designed to work well with mathematical content. It can be used in a similar fashion to
\verb|\underline{}|, enclosing the content you wish to underline.

Here's an example using \verb[\ul{}|:
\verb|\[ \alpha + \ul{ \beta \gamma } + \delta \]|
This would render as \( \alpha + \ul{ \beta \gamma } + \delta ).

The \texttt{soul} package also offers variations such as \verb|\ul{...}| which can be useful
for different visual effects. It's worth experimenting with \texttt{soul} to see which
command best suits your specific needs and aesthetic preferences.

Advanced Underlining Techniques

Beyond simple lines, LaTeX, often with the help of specialized packages, allows for more
visually interesting and functionally specific underlining. These techniques can be
particularly useful in advanced mathematical notation, where a standard underline might
not convey the intended meaning or might not be visually distinct enough.

Double Underlining

Sometimes, a single underline isn't enough to convey the desired emphasis. Double
underlining can be achieved using the \texttt{ulem} package (though it's often confused
with \texttt{soul}) or by leveraging specific commands within other packages. A common
method involves using the \verb|\underline{\underline{...} }| command, which nests the
underline command. However, this can sometimes lead to spacing issues or the underlines
overlapping undesirably.

A more robust approach for double underlining often involves using the
\verb|\usepackage{dsfont}| package for specific mathematical symbols that include double
underlinings or, more generally, using commands that explicitly draw double lines.
Another effective way is to use the \texttt{esvect} package in conjunction with other
methods, although this is more for vectors. For general double underlining, you might
need a custom solution or a package that offers direct control over line styles.



A simpler way, if packages are limited, is to use \verb|\underline{\underline{...} }|.
However, be mindful of its potential spacing drawbacks:

\verb|\[ \underline{\underline{x}} \]|

This renders as \( \underline{\underline{x}} \).

Wavy and Dotted Underlines

For certain mathematical notations, like discontinuous functions or specific types of limits,
a wavy or dotted underline might be more appropriate than a solid line. The \texttt{ulem}
package provides the \verb|\uwave{}| command for wavy underlines and \verb|\uwave{ }|
for dotted underlines (though \verb|\dotted{}| is not a standard command,

\verb|\uwave{ } | with specific styling or other packages can achieve this). The
\texttt{mathtools} package, which builds upon \texttt{amsmath}, can also be helpful for
various embellishments, and with some creativity, you can achieve dotted or dashed
underlines.

Using \verb|\uwave{ }| from the \texttt{ulem} package:
\verb|\[ \uwave{f(x)} \]|

This renders as \( \uwave{f(x)} \).

Achieving dotted or dashed underlines often requires more advanced techniques,
potentially involving the TikZ package for custom graphical elements within your LaTeX
document, or finding a specialized math annotation package.

Underlining Multiple Elements and Stacks

When dealing with equations that have multiple underlined elements, or when you need to
stack underlines (e.g., underlining a variable that is already underlined), careful
consideration of spacing and command usage is necessary. The standard commands can
sometimes lead to awkward visual results if not managed properly.

Underlining Multiple Terms in an Equation

You can, of course, use multiple instances of \verb|\underline{}| or \verb|\ul{}| within a
single equation to underline different parts. The key is to ensure that the underlined
sections are distinct and don't interfere with each other visually. For example, if you have
two separate variables that need emphasis, you would simply apply the command to each
one individually.

Example:
\verb|\[ \underline{a} + b \cdot \underline{c} = d \]|



This renders as \( \underline{a} + b \cdot \underline{c} = d \).

Stacking Underlines

Stacking underlines, where an element already has an underline and you need to add
another, can be tricky. The simple \verb|\underline {\underline{...} }| method might work
for basic cases, but for more complex stacking or specific visual requirements, you might
need to explore packages that offer finer control over stacking and positioning of
mathematical symbols. This often involves using commands that define new symbols or
manipulate existing ones for precise placement.

It's generally advisable to use stacked underlines sparingly, as they can quickly make an
equation difficult to read. If you find yourself needing to stack underlines extensively, it
might be worth reconsidering the notation or finding a less visually dense way to convey
the same information.

Best Practices for Underlining in LaTeX Math

Effective use of underlining in LaTeX math is as much about knowing how to do it as it is
about knowing when and how much. Poorly applied underlines can detract from, rather
than enhance, your mathematical expressions.

Consider Readability and Purpose

Always ask yourself why you are underlining a particular element. Is it to highlight a
definition, distinguish between similar variables, or emphasize a specific result? Ensure
the underline serves a clear purpose and aids in the reader's understanding. Overuse of
underlining can lead to visual noise, making the equation harder to parse. Think of it like
using bold text in prose; too much can be overwhelming.

Choose the Right Command for the Job

For simple, single underlines, the built-in \verb|\underline{ }| is often sufficient. If you
need more flexibility, different underline styles (like wavy), or better handling of complex
expressions, consider packages like \texttt{soul} or \texttt{ulem}. Understand the
nuances of each command and its potential interactions with other LaTeX elements.

Maintain Consistent Styling



If you are underlining multiple elements throughout your document, strive for consistency
in the type of underline used and its application. This helps in creating a cohesive and
professional look for your mathematical content. Avoid mixing different underlining styles
within the same document unless there's a specific typographical reason to do so.

Test Your Output

Always compile your LaTeX document and carefully review the rendered output. Check
that the underlines are positioned correctly, don't interfere with other symbols or text, and
achieve the desired visual effect. Sometimes, what looks good in theory might need minor
adjustments in practice.

By adhering to these best practices, you can ensure that your use of underline in LaTeX
math effectively enhances your document's clarity and professionalism.












FAQ

Q: What is the most basic way to add an underline in
LaTeX math mode?

A: The most basic and widely available command for adding an underline in LaTeX math
mode is \verb|\underline{your expression}|. This command does not require any external
packages and is suitable for simple underlining tasks.

Q: Do I need to install any packages to use the
\underline{} command?

A: No, the \verb|\underline{}| command is part of standard LaTeX and does not require
any additional package installations. You can use it directly in your math environments.

Q: How can I create a double underline in LaTeX math?

A: A simple way to create a double underline is by nesting the \verb|\underline{ }|
command: \verb|\underline{\underline{your expression}}|. For more sophisticated double
underlining, you might explore packages like \texttt{ulem} or consider custom solutions.

Q: What is the \texttt{soul} package used for in relation
to underlining?

A: The \texttt{soul} package provides enhanced text and math formatting capabilities,
including advanced underlining. Commands like \verb|\SOUL{ }| and \verb|\ul{ }| from this
package offer more flexibility and control over underlines compared to the basic
\verb|\underline{ } | command.

Q: Can I underline entire equations in LaTeX math?

A: While you can technically underline very long expressions using \verb|\underline{}|, it
is generally not recommended for entire equations as it can significantly reduce
readability. It's best to reserve underlining for specific terms, variables, or short sub-
expressions that require emphasis.

Q: How do I create a wavy underline in LaTeX math?

A: You can achieve a wavy underline in LaTeX math by using the \verb|\uwave{ }|
command from the \texttt{ulem} package. This is useful for denoting specific
mathematical concepts where a wavy line is conventional.



Q: What are the limitations of the \underline{}
command?

A: The primary limitation of \verb|\underline{}| is its lack of advanced styling options; it
only produces a solid, straight underline. It can also sometimes lead to awkward spacing
or overlapping when used with very complex expressions or when nested.

Q: How can I ensure my underlines look good and don't
cause spacing issues?

A: Always compile your LaTeX document and visually inspect the output. If spacing issues
arise, particularly with nested underlines or complex expressions, you might need to
adjust the content within the underline, use different packages, or manually add small
spacing corrections if absolutely necessary.

Q: Are there packages specifically designed for
mathematical vector notation that include underlining?

A: Yes, packages like \texttt{esvect} are designed for vector notation and can offer
specific ways to denote vectors, which might implicitly involve underlining or other forms
of emphasis. However, for general mathematical underlining, \texttt{soul} and
\texttt{ulem} are more broadly applicable.
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