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Name Small or lower-case Capital or upper case
Alpha α

Béta β

Gamma γ Γ
Delta δ ∆

Epsilon ϵ

Zéta ζ

Éta η

Théta θ Θ
Iota ι

Kappa κ

Lambda λ Λ
Mu µ
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Name Small or lower-case Capital or upper-case
Nu ν

Xi ξ Ξ
Omicron o O

Pi π Π
Rho ρ

Sigma σ Σ
Tau τ

Upsilon υ Υ
Phi ϕ Φ
Chi χ

Psi ψ Ψ
Omega ω Ω
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History of Greek Letters in Mathematics

Greek letters have been used in mathematics for centuries, with a rich history
dating back to ancient Greece. Greek mathematicians such as Pythagoras,
Euclid, and Archimedes made groundbreaking contributions to mathematics,
and the Greek alphabet naturally became integrated into mathematical
notation as a result. Over time, specific Greek symbols became standard for
representing constants, variables, and functions in mathematical texts and
research.
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Early Uses of Greek Symbols

In ancient Greece, mathematicians and philosophers employed Greek letters
primarily to denote geometric points, shapes, and angles. For example,
Euclidâs "Elements," a foundational text in geometry, used Greek letters to
label figures and shapes. Greek letters became a way to organize and
systematically label different aspects of a proof or diagram, a tradition that
has carried on into modern mathematics.
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Greek Letters and Their Modern Uses

Today, Greek letters serve various purposes across multiple fields in
mathematics and science. Here are some of the most widely used Greek
letters and their applications:

• Pi (π): Perhaps the most famous Greek letter in mathematics, π
represents the ratio of a circle’s circumference to its diameter,
approximately equal to 3.14159. Its use as a symbol for this constant
dates back to the 18th century, when Welsh mathematician William
Jones first used it in 1706, and it was later popularized by Euler.

• Delta (∆): The uppercase Delta, ∆, is commonly used to denote
change or difference in calculus and physics, such as in expressions like
∆x , meaning the change in x . The lowercase delta, δ, is often used to
represent very small values or limits.
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• Sigma (Σ) : The uppercase Sigma, Σ, represents summation in
mathematics. It is used to indicate the sum of a sequence of numbers,
as in

∑n
i=1 ai , which denotes the sum of the terms ai from i = 1 to n.

The lowercase sigma, σ, is commonly used in statistics to denote
standard deviation.

• Alpha (α), Beta (β), and Gamma (γ): These letters are widely used in
algebra and calculus to represent angles, coefficients, and constants. For
instance, α, β and γ are frequently used to represent unknown angles in
trigonometry and geometry.
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• Lambda (λ): In various branches of mathematics, λ is used to denote
eigenvalues in linear algebra, as well as to represent wavelength in
physics.

• Theta (θ): Commonly used in trigonometry, θ usually represents an
angle in a geometric figure.

• Omega (Ω): The uppercase Omega, Ω, is used in set theory and
complex analysis to denote sample spaces or as a symbol for limits. The
lowercase omega, ω, is often associated with angular velocity in physics.
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Influence on Mathematical Notation

The use of Greek letters became especially prominent during the Renaissance
when ancient Greek texts were studied, translated, and reinterpreted by
European scholars. Mathematicians of this period sought systematic ways to
represent abstract concepts, and Greek letters provided a logical extension to
existing symbols.
Today, Greek letters remain a critical part of mathematical language, helping
mathematicians and scientists to communicate concepts clearly across various
disciplines. Their use is a tribute to the foundational contributions of ancient
Greek thinkers, whose legacy continues to influence modern mathematics.
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Examples

1. **Pi (π)**: π is used to represent the ratio of a circleâs circumference to
its diameter, approximately equal to 3.14159. For example, the formula for
the circumference of a circle is:

C = 2πr

where r is the radius.
2. **Delta (∆)**: The uppercase Delta, ∆, often represents change or
difference. In calculus, the change in x is represented as ∆x . For instance, in
calculating the slope of a line:

slope = ∆y
∆x
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3. **Sigma (Σ)**: The uppercase Sigma, Σ, represents summation. For
example, to sum a series of values a1, a2, . . . , an:

n∑
i=1

ai

which means adding all values from i = 1 to i = n.
4. **Theta (θ)**: Theta often represents an angle in trigonometry and
geometry. In a right triangle, if θ is one of the angles, we might use:

sin(θ) = opposite
hypotenuse
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5. **Lambda (λ)**: In linear algebra, λ often represents an eigenvalue of a
matrix. If A is a matrix, then λ is an eigenvalue if there exists a non-zero
vector v such that:

Av = λv

6. **Omega (Ω)**: The uppercase Omega, Ω, can denote the sample space
in probability or the limit in calculus. For example, in complex analysis, it
might be used to represent a domain of a function.
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