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Understanding “Is” and “Of” in Mathematics: A Comprehensive Guide

When we read a mathematics textbook, a research paper, or even a casual discussion about numbers, we 

frequently encounter the words “is” and “of”. At first glance these words may seem trivial, but in mathematical 

writing they carry precise meanings that shape how we describe relationships, properties, and structures. This 

article explores the roles of is and ofin math, clarifies common misunderstandings, and provides practical tips for

using them correctly in both formal proofs and everyday explanations.

The Role of “Is” in Mathematical Language

In everyday English, “is” functions as a linking verb that connects a subject to a predicate. In mathematics, however, 

is is most often used as an equality signor a statement of identity. It tells us that two expressions represent the

same mathematical object or that a property holds for a particular entity.

Equality and Identity

Equality is the backbone of algebraic manipulation. When we write x = y, we are literally saying that x is y. The word 

isunderlines that there is no difference between the two sides of the equation in the context of the problem. This

usage extends beyond numbers to include functions, matrices, sets, and even abstract objects in category theory.

•  Numbers: 7 is 7.

•  Functions: f(x) = 2x + 3 is a linear function.

•  Sets: {1, 2, 3} is a subset of {1, 2, 3, 4, 5}.

•  Vectors: v is the zero vector if its magnitude is zero.

In proofs, the word is often appears in statements such as “Let A be a matrix. Then A is invertible if and only if its 

determinant is non �zero.” Here, is signals that the property follows directly from the definition or a prior theorem.

Describing Properties and Relationships

Beyond equality, is also introduces properties. For instance, “A triangle is equilateral if all its sides are equal.” In 

this context, is acts as a predicate that links the subject to its defining attribute.

When writing a theorem, you might say, “A function is continuous at a point a if for every ;P > 0 there exists an ;@ > 0 

such that….” The word is here introduces the formal definition of continuity.

Logical Implications

In formal logic, is can appear in implications: “If P is true, then Q istrue.” While the word “is” is sometimes omitted

in symbolic notation, its presence in prose helps clarify that we are making a claim about truth values.

Common Misuses of “Is”

Mathematicians sometimes mistakenly use is where a different verb would be more precise, such as saying “The 

function is a mapping” instead of “The function definesa mapping.” Though the sentence is technically correct, the

choice of verb can affect clarity, especially for non �native speakers or students new to the subject.

The Role of “Of” in Mathematical Language



While is signals identity or property, of functions as a preposition that indicates membership, composition, or a 

relationshipbetween two mathematical entities. It helps us describe how one object relates to another in a way that

is often more nuanced than a simple equality.

Describing Set Membership

In set theory, the phrase “x of A” is shorthand for “x belongs to A.” For example, “Let n be a natural number of !�.” 

This usage is common in textbooks: “Consider the set of real numbers of!�.” It emphasizes that the element is part

of the specified set.

Expressing Composition and Structure

When we talk about functions, we often use of to describe domain and codomain: “Let f be a function of !� to !�.” 

Similarly, in group theory, we say “Let G be a group ofpermutations.” The preposition signals that the group is built

from permutations.

Denoting Derivatives, Integrals, and Operations

In calculus, we write “the derivative of f” and “the integral of g.” Here, of indicates the operation being applied to a 

function. Likewise, in linear algebra, we refer to “the determinant of a matrix” or “the trace of a linear operator.”

Specifying Types and Categories

Mathematics is full of classifications. We might say, “Consider the set of prime numbers of the form 4k + 1.” Or, “Let 

V be a vector space of dimension 3.” The preposition clarifies the type or property the object possesses.

Common Misuses of “Of”

A frequent error is overusing of in contexts where a different preposition would be more natural. For instance, “Let 

a be a real number of !�” is acceptable, but saying “Let a be a real number in !�” is often preferred for clarity. 

Additionally, some authors might incorrectly write “the sum of 1, 2, and 3” instead of “the sum of1, 2, and 3.” The

latter is correct, but the former can be ambiguous if not punctuated properly.

Common Confusions and Clarifications

Because both is and ofappear frequently in math writing, readers sometimes confuse their roles. Below are

common scenarios that illustrate the distinctions.

Equality vs. Membership

Consider the statements:

•  “5 is 5.” – This is an equality statement.

•  “5 is an element of !�.” – This expresses membership, not equality.

Notice that the first uses is alone, whereas the second pairs is with of to clarify the relationship.

Defining Functions

“Let f be a function from !� to !�” is preferred over “Let f is a function of!� to !�.” The first clearly states the domain and

codomain, while the second could be misread as a property rather than a definition.

Using “Is” in Proofs

In a proof, we might write: “Assume n is even. Then n = 2k for some integer k.” Here, is introduces an assumption. 

Conversely, “Assume n is an element of !$” would be redundant; we would simply say “Assume n is an integer.”

Describing Operations



We say “the integral of f(x) dx” but not “the integral is f(x) dx.” The first correctly uses of to indicate the function 

being integrated. The second misuses is where of is needed.

Practical Examples of “Is” and “Of” in Mathematics

Below are a series of illustrative sentences that demonstrate how is and ofare employed across different areas of

mathematics. Pay close attention to how the two words shape meaning.

Algebra

1.  “Let a be a real number of !�.”

2.  “The polynomial p(x) = x^2 + 2x + 1 is a perfect square.”

3.  “If n is a multiple of 3, then n^2 is also a multiple of 3.”

4.  “The matrix A is symmetric if A = A^T.”

Calculus

1.  “The derivative of sin x is cos x.”

2.  “The integral of e^x dx is e^x + C.”

3.  “A function is differentiable of a point a if its derivative exists at that point.”

4.  “Consider the function of the form f(x) = x^3 + 3x + 1.”

Linear Algebra

1.  “The vector v is a linear combination of the basis vectors.”

2.  “The matrix M is invertible if its determinant is non �zero.”

3.  “Let L be a linear operator of a vector space V.”
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