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UNLOCKING THE LANGUAGE OF MATHEMATICS: THE SYMBOL FOR “SUCH THAT”
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Mathematics is a language all its own. Like any language, it relies on precise symbols to convey complex ideas succinctly. Among the most useful and
frequently encountered notations is the concept of “such that.” This phrase acts as a bridge, linking a variable to a condition it must satisfy.
Whether you are defining a set, writing a proof, or programming an algorithm, knowing the mathematical symbol for such that is essential for
clear and efficient communication. This article explores the primary symbols used, their origins, their applications, and how to use them correctly in
various mathematical contexts.

WHAT DOES “SUCH THAT” MEAN IN MATHEMATICS?

{ variable | condition }
Here are several examples to illustrate the versatility of this notation:

 Integers greaterthan5: {n|n€Zandn>5}

e Real numbers betweenOand 1: { x [ xERand0<x<1}

e Prime numbers: { p | p is a positive integer with exactly two divisors }
e Points on a circle: { (x,y) | x?+y?2=1}

In each case, the symbol (vertical bar or colon) replaces the English phrase “such that,” making the notation compact and precise. Notice that the
condition can be a simple inequality, a logical statement, or a combination of properties.

Before diving into the symbols themselves, it is important to understand the role of “such that” in mathematical statements. In everyday language,
we might say, “I want all apples such that they are red.” The phrase imposes a condition: we are not interested in all apples, only those that meet
the specific criterion of being red. In mathematics, this conditional filtering is essential for defining sets, expressing properties, and constructing
logical statements.

The English phrase “such that” appears frequently in textbooks and spoken mathematics, but in written notation, it is almost always replaced by a
compact symbol. Recognizing and using the mathematical symbol for such that will make your work look more professional and make complex
expressions easier to read.

THE PRIMARY SYMBOLS: THE VERTICAL BAR (|) AND THE COLON (:)

The two most widely used symbols for “such that” are the vertical bar ( | ) and the colon ( : ). Both are accepted notation, though their usage can
vary depending on the branch of mathematics and regional conventions.

The Vertical Bar ( | )

In set builder notation, the vertical bar is the standard symbol for “such that” in many English-language textbooks. For example, the set of all even
numbers can be written as:

{ x| xis an integerand xmod 2 =0 }

You would read this as: “The set of all x such that x is an integer and x is even.” The vertical bar sits between the variable and the condition, acting
as a logical filter. This symbol is also common in probability and statistics, where it denotes conditional probability. For instance, P( A | B ) means “the
probability of A given B,” which can be interpreted as “the probability of A such that B has occurred.”

The Colon ( ;)

In many European and older mathematical texts, the colon is used in place of the vertical bar. The same set of even numbers would be written as:
{x:xisanintegerandxmod2 =0}

Both notations mean exactly the same thing. The colon is also widely used in logic and computer science, particularly in type theory and formal
specification languages. Some mathematicians argue that the colon is less likely to be confused with other uses of the vertical bar, such as absolute
value or division. However, the vertical bar remains more common in contemporary American mathematics textbooks.

HISTORICAL CONTEXT AND EVOLUTION OF THE SYMBOL

The mathematical symbol for such that has evolved over centuries. Early mathematicians like Gottlob Frege and Giuseppe Peano used various
notations to express conditions and properties of variables. The modern set builder notation, using either the vertical bar or the colon, became
standardized in the early 20th century with the rise of set theory as the foundation of mathematics.

The vertical bar likely gained popularity because of its simplicity and its availability on typewriters. The colon, on the other hand, traces its roots to
logical notation, where it was used to separate a quantifier from its scope. Today, both symbols are considered standard, and you are free to use
either, as long as you are consistent within a single document.

USAGE IN SET BUILDER NOTATION

The most common place to encounter the mathematical symbol for such that is in set builder notation. This notation is used to define a set by
specifying a property that its members must satisfy. The general form is:

USAGE IN LOGIC AND PROOFS

Beyond set theory, the mathematical symbol for such that appears frequently in logical statements and proofs. When writing formal logic, you
might see expressions like:

Ix|x2=4

This is read as: “There exists an x such that x squared equals 4.” In this context, the vertical bar acts as a separator between the quantifier (3) and
the predicate. Some logicians prefer the colon in this role, writing 3 x : X2 = 4. Both are perfectly acceptable.

In proofs, the phrase “such that” is often used in definitions and lemmas. For example, a typical proof might begin: “Let € > 0 be given. Then there
exists & > 0 such that whenever |x - ¢| < §, we have [f(x) - L| < €.” While the English phrase is used in the prose, the symbol appears in the formal
definitions and equations.

ALTERNATIVE NOTATIONS AND VARIATIONS

While the vertical bar and colon are the most common symbols, there are other notations you may encounter, especially in advanced or specialized
contexts.

The Backwards Epsilon (3)

In some older logic texts, the symbol > (a backwards epsilon or “such that” symbol) is used. For instance, you might see: 3 x 3 x2 = 4. This symbol is
less common today but still appears in certain areas of mathematical logic and philosophy. It is worth recognizing if you encounter it in historical
literature.

The Semicolon (:)

In some programming languages and formal grammars, the semicolon is used to separate a variable from its condition. For example, in the language
of set theory as implemented in Python or MATLAB, you might write something like: [x for x in range(10) if x % 2 == 0]. The “if” keyword serves the
same role as the “such that” symbol. In mathematics, however, the semicolon is rarely used in this way.

Plain English

Of course, you can always write out “such that” in full. This is common in proofs and expository writing where clarity is more important than brevity.
However, for equations, set definitions, and formal statements, using the symbol is standard and expected.

COMMON MISTAKES AND HOW TO AVOID THEM

Even experienced mathematicians can sometimes misuse or misinterpret the mathematical symbol for such that. Here are some common pitfalls
to watch out for:

1. Confusing the vertical bar with absolute value. When reading an expression like { |x| | x € R }, the first vertical bars denote absolute
value, while the second bar means “such that.” This can be confusing for beginners. Using the colon instead can help: { |x| : x € R }.

2. Using the wrong symbol in a logical statement. In logic, the vertical bar is sometimes used to denote the Sheffer stroke (NAND operator).
To avoid confusion, use the colon for “such that” in logical contexts.

3. Overcomplicating conditions. Keep the condition as simple as possible. For example, instead of { x | x € R and x is not equal to 0 }, you can
write {x€R|x=0}.
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4. Inconsistent notation. If you use the vertical bar in one part of a document and the colon in another, your readers may become confused. that directly mirrors mathematical set builder notation.
Choose one convention and stick with it. » Statistics and Probability: The conditional probability notation P( A | B ) uses the vertical bar to denote “given that,” which is closely related
to “such that.”
¢ Physics and Engineering: When defining systems or constraints, engineers use the same notation to specify conditions on variables. For
example, the set of possible states of a system might be defined as { s | s satisfies certain equations }.
e Economics and Social Sciences: Mathematical models in these fields often rely on set builder notation to define feasible sets, preference

PRACTICAL TIPS FOR USING THE SYMBOL EFFECTIVELY

Here are some actionable tips for using the mathematical symbol for such that in your own writing:

e Know your audience. If you are writing for an international audience, the colon may be more widely understood. If you are following a specific relations, and equilibrium conditions.
textbook or style guide, use the symbol recommended by that source.
« Use spacing to improve readability. Adding a small space before and after the symbol can make the expression easier to parse. For THE SYMBOL IN DIGITAL TYPESETTING

example, write { x | x > 0 } rather than { x|x>0 }.

* Combine with quantifiers correctly. When using existential or universal quantifiers, place the symbol after the quantifier variable. For
example, 36 > 0 | for all x, |x - c| < & implies |f(x) - L| < &.

» Be explicit when necessary. If there is any chance of ambiguity, use the English phrase “such that” instead of the symbol. Clarity always
trumps brevity.

If you are writing mathematical content for the web or using a typesetting system like LaTeX, knowing how to produce the mathematical symbol
for such that is essential. In LaTeX, the vertical bar is produced with the command \mid for proper spacing, or simply with the pipe character |. The
colon is just typed as :. For the backwards epsilon, use \ni or \owns. In HTML, you can use the pipe character directly or use the entity | for the
vertical bar.

Most mathematical editors and word processors have built-in support for these symbols, so you can insert them from a palette or by typing a
APPLICATIONS ACROSS DISCIPLINES shortcut. Familiarity with these tools will make your workflow smoother and your output more professional.

The mathematical symbol for such that is not limited to pure mathematics. It appears in many related fields: TEACHING AND LEARNING THE SYMBOL

« Computer Science: In algorithm design, formal specifications, and database queries, the concept of “such that” is fundamental. SQL uses the  If you are a teacher or a student of mathematics, mastering the mathematical symbol for such that is an early milestone. It opens the door to
WHERE clause to filter rows, which is the computational equivalent of “such that.” In Haskell, list comprehensions use the vertical bar ina way ~ Mmore advanced concepts like set theory, logic, and proof writing. Here are some strategies for teaching and learning this notation:
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