
Glossary of mathematical symbols
A mathematical symbol is a figure or a combination of figures that is used to represent a mathematical object,
an action on mathematical objects, a relation between mathematical objects, or for structuring the other
symbols that occur in a formula. As formulas are entirely constituted with symbols of various types, many
symbols are needed for expressing all mathematics.

The most basic symbols are the decimal digits (0, 1, 2, 3, 4, 5, 6, 7, 8, 9), and the letters of the Latin alphabet.
The decimal digits are used for representing numbers through the Hindu–Arabic numeral system. Historically,
upper-case letters were used for representing points in geometry, and lower-case letters were used for variables
and constants. Letters are used for representing many other sort of mathematical objects. As the number of
these sorts has dramatically increased in modern mathematics, the Greek alphabet and some Hebrew letters are
also used. In mathematical formulas, the standard typeface is italic type for Latin letters and lower-case Greek
letters, and upright type for upper case Greek letters. For having more symbols, other typefaces are also used,
mainly boldface , script typeface  (the lower-case script face is rarely used because of
the possible confusion with the standard face), German fraktur , and blackboard bold 

 (the other letters are rarely used in this face, or their use is unconventional).

The use of Latin and Greek letters as symbols for denoting mathematical objects is not described in this article.
For such uses, see Variable (mathematics) and List of mathematical constants. However, some symbols that are
described here have the same shape as the letter from which they are derived, such as  and .

Letters are not sufficient for the needs of mathematicians, and many other symbols are used. Some take their
origin in punctuation marks and diacritics traditionally used in typography. Other, such as + and =, have been
specially designed for mathematics, often by deforming some letters, as in the cases of  and .
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Normally, entries of a glossary are structured by topics and sorted alphabetically. This is not possible here, as
there is no natural order on symbols, and many symbols are used in different parts of mathematics with
different meanings, often completely unrelated. Therefore some arbitrary choices had to be made, which are
summarized below.

The article is split into sections that are sorted by an increasing level of technicality. That is, the first sections
contain the symbols that are encountered in most mathematical texts, and that are supposed to be known even
by beginners. On the other hand, the last sections contain symbols that are specific to some area of
mathematics and are ignored outside these areas. However, the long section on brackets has been placed near
to the end, although most of its entries are elementary: this makes it easier to search for a symbol entry by
scrolling.

Most symbols have multiple meanings that are generally distinguished either by the area of mathematics where
they are used or by their �V�\�Q�W�D�[, that is, by their position inside a formula and the nature of the other parts of
the formula that are close to them.

As readers may be not aware of the area of mathematics to which is related the symbol that they are looking
for, the different meanings of a symbol are grouped in the section corresponding to their most common
meaning.

When the meaning depends on the syntax, a symbol may have different entries depending on the syntax. For
summarizing the syntax in the entry name, the symbol  is used for representing the neighboring parts of a
formula that contains the symbol. See § Brackets for examples of use.

Most symbols have two printed versions. They can be displayed as Unicode characters, or in LaTeX format.
With the Unicode version, using search engines and copy-pasting are easier. On the other hand, the LaTeX
rendering is often much better (more aesthetic), and is generally considered a standard in mathematics.
Therefore, in this article, the Unicode version of the symbols is used (when possible) for labelling their entry,
and the LaTeX version is used in their description. So, for finding how to type a symbol in LaTeX, it suffices
to look at the source of the article.

For most symbols, the entry name is the corresponding Unicode symbol. So, for searching the entry of a
symbol, it suffices to type or copy the Unicode symbol into the search textbox. Similarly, when possible, the
entry name of a symbol is also an anchor, which allows linking easily from another Wikipedia article. When an
entry name contains special characters such as [, ], and |, there is also an anchor, but one has to look at the
article source to know it.

Finally, when there is an article on the symbol itself (not its mathematical meaning), it is linked to in the entry
name.
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Several logical symbols are widely used in all mathematics, and are listed here. For symbols that are used only
in mathematical logic, or are rarely used, see List of logic symbols.
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The blackboard bold typeface is widely used for denoting the basic number systems. These systems are often
also denoted by the corresponding uppercase bold letter. A clear advantage of blackboard bold is that these
symbols cannot be confused with anything else. This allows using them in any area of mathematics, without
having to recall their definition. For example, if one encounters  in combinatorics, one should immediately
know that this denotes the real numbers, although combinatorics does not study the real numbers (but it uses
them for many proofs).
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Linear and multilinear algebra

https://en.wikipedia.org/wiki/Function_(mathematics)
https://en.wikipedia.org/wiki/Square_function
https://en.wikipedia.org/wiki/Function_composition
https://en.wikipedia.org/wiki/Hadamard_product_(matrices)
https://en.wikipedia.org/wiki/Hadamard_product_(series)
https://en.wikipedia.org/wiki/%E2%88%82
https://en.wikipedia.org/wiki/Boundary_(topology)
https://en.wikipedia.org/wiki/Topological_subspace
https://en.wikipedia.org/wiki/Set_difference
https://en.wikipedia.org/wiki/Closure_(topology)
https://en.wikipedia.org/wiki/Interior_(topology)
https://en.wikipedia.org/wiki/Partial_derivative
https://en.wikipedia.org/wiki/Integral_symbol
https://en.wikipedia.org/wiki/Antiderivative
https://en.wikipedia.org/wiki/Definite_integral
https://en.wikipedia.org/wiki/Line_integral
https://en.wikipedia.org/wiki/Line_integral
https://en.wikipedia.org/wiki/Line_integral
https://en.wikipedia.org/wiki/Closed_curve
https://en.wikipedia.org/wiki/Surface_integral
https://en.wikipedia.org/wiki/Surface_integral
https://en.wikipedia.org/wiki/Nabla_symbol
https://en.wikipedia.org/wiki/Del
https://en.wikipedia.org/wiki/%CE%94
https://en.wikipedia.org/wiki/Laplace_operator
https://en.wikipedia.org/wiki/Dot_product
https://en.wikipedia.org/wiki/Symmetric_difference
https://en.wikipedia.org/wiki/Finite_difference
https://en.wikipedia.org/wiki/D%27Alembertian
https://en.wikipedia.org/wiki/Laplacian
https://en.wikipedia.org/wiki/Non-Euclidean_space
https://en.wikipedia.org/wiki/Sigma_notation
https://en.wikipedia.org/wiki/Summation


���������' �H�Q�R�W�H�V���D���V�H�U�L�H�V���D�Q�G�����L�I���W�K�H���V�H�U�L�H�V���L�V���F�R�Q�Y�H�U�J�H�Q�W�����W�K�H���V�X�P���R�I���W�K�H���V�H�U�L�H�V�����)�R�U���H�[�D�P�S�O�H����

��

∏
���������' �H�Q�R�W�H�V���W�K�H���S�U�R�G�X�F�W���R�I���D���I�L�Q�L�W�H���Q�X�P�E�H�U���R�I���W�H�U�P�V�����Z�K�L�F�K���D�U�H���G�H�W�H�U�P�L�Q�H�G���E�\���V�X�E�V�F�U�L�S�W�V���D�Q�G
�V�X�S�H�U�V�F�U�L�S�W�V�����Z�K�L�F�K���F�D�Q���D�O�V�R���E�H���S�O�D�F�H�G���E�H�O�R�Z���D�Q�G���D�E�R�Y�H�������V�X�F�K���D�V���L�Q�� ���R�U��

��

���������' �H�Q�R�W�H�V���D�Q���L�Q�I�L�Q�L�W�H���S�U�R�G�X�F�W�����)�R�U���H�[�D�P�S�O�H�����W�K�H���( �X�O�H�U���S�U�R�G�X�F�W���I�R�U�P�X�O�D���I�R�U���W�K�H���5�L�H�P�D�Q�Q���]�H�W�D
�I�X�Q�F�W�L�R�Q���L�V�� ��

���������$�O�V�R���X�V�H�G���I�R�U���W�K�H���&�D�U�W�H�V�L�D�Q���S�U�R�G�X�F�W���R�I���D�Q�\���Q�X�P�E�H�U���R�I���V�H�W�V���D�Q�G���W�K�H���G�L�U�H�F�W���S�U�R�G�X�F�W���R�I���D�Q�\
�Q�X�P�E�H�U���R�I���P�D�W�K�H�P�D�W�L�F�D�O���V�W�U�X�F�W�X�U�H�V��


 
���������,�Q�W�H�U�Q�D�O���G�L�U�H�F�W���V�X�P�����L�I���(���D�Q�G���)���D�U�H���D�E�H�O�L�D�Q���V�X�E�J�U�R�X�S�V���R�I���D�Q���D�E�H�O�L�D�Q���J�U�R�X�S���9�����Q�R�W�D�W�L�R�Q��

���P�H�D�Q�V���W�K�D�W���9���L�V���W�K�H���G�L�U�H�F�W���V�X�P���R�I���(���D�Q�G���)�����W�K�D�W���L�V�����H�Y�H�U�\���H�O�H�P�H�Q�W���R�I���9���F�D�Q���E�H
�Z�U�L�W�W�H�Q���L�Q���D���X�Q�L�T�X�H���Z�D�\���D�V���W�K�H���V�X�P���R�I���D�Q���H�O�H�P�H�Q�W���R�I���(���D�Q�G���D�Q���H�O�H�P�H�Q�W���R�I���)�����7�K�L�V���D�S�S�O�L�H�V���D�O�V�R
�Z�K�H�Q���(���D�Q�G���)���D�U�H���O�L�Q�H�D�U���V�X�E�V�S�D�F�H�V���R�U���V�X�E�P�R�G�X�O�H�V���R�I���W�K�H���Y�H�F�W�R�U���V�S�D�F�H���R�U���P�R�G�X�O�H���9��
���������' �L�U�H�F�W���V�X�P�����L�I���(���D�Q�G���)���D�U�H���W�Z�R���D�E�H�O�L�D�Q���J�U�R�X�S�V�����Y�H�F�W�R�U���V�S�D�F�H�V�����R�U���P�R�G�X�O�H�V�����W�K�H�Q���W�K�H�L�U���G�L�U�H�F�W
�V�X�P�����G�H�Q�R�W�H�G�� ���L�V���D�Q���D�E�H�O�L�D�Q���J�U�R�X�S�����Y�H�F�W�R�U���V�S�D�F�H�����R�U���P�R�G�X�O�H�����U�H�V�S�H�F�W�L�Y�H�O�\�����H�T�X�L�S�S�H�G
�Z�L�W�K���W�Z�R���P�R�Q�R�P�R�U�S�K�L�V�P�V�� ���D�Q�G�� ���V�X�F�K���W�K�D�W�� ���L�V���W�K�H���L�Q�W�H�U�Q�D�O
�G�L�U�H�F�W���V�X�P���R�I�� ���D�Q�G�� �����7�K�L�V���G�H�I�L�Q�L�W�L�R�Q���P�D�N�H�V���V�H�Q�V�H���E�H�F�D�X�V�H���W�K�L�V���G�L�U�H�F�W���V�X�P���L�V���X�Q�L�T�X�H
�X�S���W�R���D���X�Q�L�T�X�H���L�V�R�P�R�U�S�K�L�V�P��
���������( �[�F�O�X�V�L�Y�H���R�U�����L�I���(���D�Q�G���)���D�U�H���W�Z�R���%�R�R�O�H�D�Q���Y�D�U�L�D�E�O�H�V���R�U���S�U�H�G�L�F�D�W�H�V���� ���P�D�\���G�H�Q�R�W�H���W�K�H
�H�[�F�O�X�V�L�Y�H���R�U�����1�R�W�D�W�L�R�Q�V���( XOR �)���D�Q�G�� ���D�U�H���D�O�V�R���F�R�P�P�R�Q�O�\���X�V�H�G�����V�H�H��
F��


"
�' �H�Q�R�W�H�V���W�K�H���W�H�Q�V�R�U���S�U�R�G�X�F�W�����,�I���(���D�Q�G���)���D�U�H���D�E�H�O�L�D�Q���J�U�R�X�S�V�����Y�H�F�W�R�U���V�S�D�F�H�V�����R�U���P�R�G�X�O�H�V���R�Y�H�U���D
�F�R�P�P�X�W�D�W�L�Y�H���U�L�Q�J�����W�K�H�Q���W�K�H���W�H�Q�V�R�U���S�U�R�G�X�F�W���R�I���(���D�Q�G���)�����G�H�Q�R�W�H�G�� ���L�V���D�Q���D�E�H�O�L�D�Q���J�U�R�X�S�����D
�Y�H�F�W�R�U���V�S�D�F�H���R�U���D���P�R�G�X�O�H�����U�H�V�S�H�F�W�L�Y�H�O�\�������H�T�X�L�S�S�H�G���Z�L�W�K���D���E�L�O�L�Q�H�D�U���P�D�S�� ���I�U�R�P��

���W�R�� �����V�X�F�K���W�K�D�W���W�K�H���E�L�O�L�Q�H�D�U���P�D�S�V���I�U�R�P�� ���W�R���D�Q�\���D�E�H�O�L�D�Q���J�U�R�X�S�����Y�H�F�W�R�U���V�S�D�F�H
�R�U���P�R�G�X�O�H���* ���F�D�Q���E�H���L�G�H�Q�W�L�I�L�H�G���Z�L�W�K���W�K�H���O�L�Q�H�D�U���P�D�S�V���I�U�R�P�� ���W�R���* �����,�I���(���D�Q�G���)���D�U�H���Y�H�F�W�R�U
�V�S�D�F�H�V���R�Y�H�U���D���I�L�H�O�G���5�����R�U���P�R�G�X�O�H�V���R�Y�H�U���D���U�L�Q�J���5�����W�K�H���W�H�Q�V�R�U���S�U�R�G�X�F�W���L�V���R�I�W�H�Q���G�H�Q�R�W�H�G��
�W�R���D�Y�R�L�G���D�P�E�L�J�X�L�W�\��


/ □
���������7�U�D�Q�V�S�R�V�H�����L�I���$���L�V���D���P�D�W�U�L�[���� ���G�H�Q�R�W�H�V���W�K�H���W�U�D�Q�V�S�R�V�H���R�I���$�����W�K�D�W���L�V�����W�K�H���P�D�W�U�L�[���R�E�W�D�L�Q�H�G���E�\
�H�[�F�K�D�Q�J�L�Q�J���U�R�Z�V���D�Q�G���F�R�O�X�P�Q�V���R�I���$�����1�R�W�D�W�L�R�Q�� ���L�V���D�O�V�R���X�V�H�G�����7�K�H���V�\�P�E�R�O�� ���L�V���R�I�W�H�Q
�U�H�S�O�D�F�H�G���E�\���W�K�H���O�H�W�W�H�U��T���R�U���W��
���������)�R�U���L�Q�O�L�Q�H���X�V�H�V���R�I���W�K�H���V�\�P�E�R�O�����V�H�H��
/ ��

□
0

���������2�U�W�K�R�J�R�Q�D�O���F�R�P�S�O�H�P�H�Q�W�����,�I���: ���L�V���D���O�L�Q�H�D�U���V�X�E�V�S�D�F�H���R�I���D�Q���L�Q�Q�H�U���S�U�R�G�X�F�W���V�S�D�F�H���9�����W�K�H�Q��
�G�H�Q�R�W�H�V���L�W�V���R�U�W�K�R�J�R�Q�D�O���F�R�P�S�O�H�P�H�Q�W�����W�K�D�W���L�V�����W�K�H���O�L�Q�H�D�U���V�S�D�F�H���R�I���W�K�H���H�O�H�P�H�Q�W�V���R�I���9���Z�K�R�V�H���L�Q�Q�H�U
�S�U�R�G�X�F�W�V���Z�L�W�K���W�K�H���H�O�H�P�H�Q�W�V���R�I���: ���D�U�H���D�O�O���]�H�U�R��
���������2�U�W�K�R�J�R�Q�D�O���V�X�E�V�S�D�F�H���L�Q���W�K�H���G�X�D�O���V�S�D�F�H�����,�I���: ���L�V���D���O�L�Q�H�D�U���V�X�E�V�S�D�F�H�����R�U���D���V�X�E�P�R�G�X�O�H�����R�I���D
�Y�H�F�W�R�U���V�S�D�F�H�����R�U���R�I���D���P�R�G�X�O�H�����9�����W�K�H�Q�� ���P�D�\���G�H�Q�R�W�H���W�K�H���R�U�W�K�R�J�R�Q�D�O���V�X�E�V�S�D�F�H���R�I���: �����W�K�D�W���L�V��
�W�K�H���V�H�W���R�I���D�O�O���O�L�Q�H�D�U���I�R�U�P�V���W�K�D�W���P�D�S���: ���W�R���]�H�U�R��
���������)�R�U���L�Q�O�L�Q�H���X�V�H�V���R�I���W�K�H���V�\�P�E�R�O�����V�H�H��
0��


T

U

Advanced group theory

https://en.wikipedia.org/wiki/Series_(mathematics)
https://en.wikipedia.org/wiki/Convergent_series
https://en.wikipedia.org/wiki/Sum_of_series
https://en.wikipedia.org/wiki/Product_(mathematics)#Product_of_sequences
https://en.wikipedia.org/wiki/Infinite_product
https://en.wikipedia.org/wiki/Riemann_zeta_function#Euler_product_formula
https://en.wikipedia.org/wiki/Cartesian_product
https://en.wikipedia.org/wiki/Direct_product
https://en.wikipedia.org/wiki/Mathematical_structure
https://en.wikipedia.org/wiki/%E2%8A%95_(disambiguation)
https://en.wikipedia.org/wiki/Direct_sum
https://en.wikipedia.org/wiki/Abelian_subgroup
https://en.wikipedia.org/wiki/Abelian_group
https://en.wikipedia.org/wiki/Linear_subspace
https://en.wikipedia.org/wiki/Submodule
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Module_(mathematics)
https://en.wikipedia.org/wiki/Direct_sum
https://en.wikipedia.org/wiki/Abelian_group
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Module_(mathematics)
https://en.wikipedia.org/wiki/Monomorphism
https://en.wikipedia.org/wiki/Isomorphism
https://en.wikipedia.org/wiki/Exclusive_or
https://en.wikipedia.org/wiki/Boolean_variable
https://en.wikipedia.org/wiki/Predicate_(mathematical_logic)#Simplified_overview
https://en.wikipedia.org/wiki/Tensor_product
https://en.wikipedia.org/wiki/Abelian_group
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Module_(mathematics)
https://en.wikipedia.org/wiki/Commutative_ring
https://en.wikipedia.org/wiki/Bilinear_map
https://en.wikipedia.org/wiki/Linear_map
https://en.wikipedia.org/wiki/Field_(mathematics)
https://en.wikipedia.org/wiki/Transpose
https://en.wikipedia.org/wiki/Orthogonal_complement
https://en.wikipedia.org/wiki/Linear_subspace
https://en.wikipedia.org/wiki/Inner_product_space
https://en.wikipedia.org/wiki/Orthogonal_subspace
https://en.wikipedia.org/wiki/Dual_space
https://en.wikipedia.org/wiki/Linear_subspace
https://en.wikipedia.org/wiki/Submodule
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Module_(mathematics)
https://en.wikipedia.org/wiki/Linear_forms


���������,�Q�Q�H�U���V�H�P�L�G�L�U�H�F�W���S�U�R�G�X�F�W�����L�I���1���D�Q�G���+���D�U�H���V�X�E�J�U�R�X�S�V���R�I���D���J�U�R�X�S���* �����V�X�F�K���W�K�D�W���1���L�V���D���Q�R�U�P�D�O
�V�X�E�J�U�R�X�S���R�I���* �����W�K�H�Q�� ���D�Q�G�� ���P�H�D�Q���W�K�D�W���* ���L�V���W�K�H���V�H�P�L�G�L�U�H�F�W���S�U�R�G�X�F�W���R�I���1
�D�Q�G���+�����W�K�D�W���L�V�����W�K�D�W���H�Y�H�U�\���H�O�H�P�H�Q�W���R�I���* ���F�D�Q���E�H���X�Q�L�T�X�H�O�\���G�H�F�R�P�S�R�V�H�G���D�V���W�K�H���S�U�R�G�X�F�W���R�I���D�Q
�H�O�H�P�H�Q�W���R�I���1���D�Q�G���D�Q���H�O�H�P�H�Q�W���R�I���+�����X�Q�O�L�N�H���I�R�U���W�K�H���G�L�U�H�F�W���S�U�R�G�X�F�W���R�I���J�U�R�X�S�V�����W�K�H���H�O�H�P�H�Q�W���R�I���+
�P�D�\���F�K�D�Q�J�H���L�I���W�K�H���R�U�G�H�U���R�I���W�K�H���I�D�F�W�R�U�V���L�V���F�K�D�Q�J�H�G����
���������2�X�W�H�U���V�H�P�L�G�L�U�H�F�W���S�U�R�G�X�F�W�����L�I���1���D�Q�G���+���D�U�H���W�Z�R���J�U�R�X�S�V�����D�Q�G�� ���L�V���D���J�U�R�X�S���K�R�P�R�P�R�U�S�K�L�V�P
�I�U�R�P���1���W�R���W�K�H���D�X�W�R�P�R�U�S�K�L�V�P���J�U�R�X�S���R�I���+�����W�K�H�Q�� ���G�H�Q�R�W�H�V���D���J�U�R�X�S���* �����X�Q�L�T�X�H
�X�S���W�R���D���J�U�R�X�S���L�V�R�P�R�U�S�K�L�V�P�����Z�K�L�F�K���L�V���D���V�H�P�L�G�L�U�H�F�W���S�U�R�G�X�F�W���R�I���1���D�Q�G���+�����Z�L�W�K���W�K�H���F�R�P�P�X�W�D�W�L�R�Q
�R�I���H�O�H�P�H�Q�W�V���R�I���1���D�Q�G���+���G�H�I�L�Q�H�G���E�\�� ��

�Ë
�,�Q���J�U�R�X�S���W�K�H�R�U�\���� ���G�H�Q�R�W�H�V���W�K�H���Z�U�H�D�W�K���S�U�R�G�X�F�W���R�I���W�K�H���J�U�R�X�S�V��G���D�Q�G��H�����,�W���L�V���D�O�V�R���G�H�Q�R�W�H�G
�D�V�� ���R�U�� �����V�H�H���: �U�H�D�W�K���S�U�R�G�X�F�W���h���1�R�W�D�W�L�R�Q���D�Q�G���F�R�Q�Y�H�Q�W�L�R�Q�V���I�R�U���V�H�Y�H�U�D�O���Q�R�W�D�W�L�R�Q
�Y�D�U�L�D�Q�W�V��

∞
���������7�K�H���V�\�P�E�R�O���L�V���U�H�D�G���D�V���L�Q�I�L�Q�L�W�\�����$�V���D�Q���X�S�S�H�U���E�R�X�Q�G���R�I���D���V�X�P�P�D�W�L�R�Q�����D�Q���L�Q�I�L�Q�L�W�H���S�U�R�G�X�F�W�����D�Q
�L�Q�W�H�J�U�D�O�����H�W�F�������P�H�D�Q�V���W�K�D�W���W�K�H���F�R�P�S�X�W�D�W�L�R�Q���L�V���X�Q�O�L�P�L�W�H�G�����6�L�P�L�O�D�U�O�\���� ���L�Q���D���O�R�Z�H�U���E�R�X�Q�G���P�H�D�Q�V
�W�K�D�W���W�K�H���F�R�P�S�X�W�D�W�L�R�Q���L�V���Q�R�W���O�L�P�L�W�H�G���W�R�Z�D�U�G���Q�H�J�D�W�L�Y�H���Y�D�O�X�H�V��
�������� ���D�Q�G�� ���D�U�H���W�K�H���J�H�Q�H�U�D�O�L�]�H�G���Q�X�P�E�H�U�V���W�K�D�W���D�U�H���D�G�G�H�G���W�R���W�K�H���U�H�D�O���O�L�Q�H���W�R���I�R�U�P���W�K�H
�H�[�W�H�Q�G�H�G���U�H�D�O���O�L�Q�H��
�������� ���L�V���W�K�H���J�H�Q�H�U�D�O�L�]�H�G���Q�X�P�E�H�U���W�K�D�W���L�V���D�G�G�H�G���W�R���W�K�H���U�H�D�O���O�L�Q�H���W�R���I�R�U�P���W�K�H���S�U�R�M�H�F�W�L�Y�H�O�\
�H�[�W�H�Q�G�H�G���U�H�D�O���O�L�Q�H��


Ø
���G�H�Q�R�W�H�V���W�K�H���F�D�U�G�L�Q�D�O�L�W�\���R�I���W�K�H���F�R�Q�W�L�Q�X�X�P�����Z�K�L�F�K���L�V���W�K�H���F�D�U�G�L�Q�D�O�L�W�\���R�I���W�K�H���V�H�W���R�I���U�H�D�O���Q�X�P�E�H�U�V��

�Í
�: �L�W�K���D�Q���R�U�G�L�Q�D�O���L���D�V���D���V�X�E�V�F�U�L�S�W�����G�H�Q�R�W�H�V���W�K�H���L�W�K���D�O�H�S�K���Q�X�P�E�H�U�����W�K�D�W���L�V���W�K�H���L�W�K���L�Q�I�L�Q�L�W�H���F�D�U�G�L�Q�D�O��
�)�R�U���H�[�D�P�S�O�H���� ���L�V���W�K�H���V�P�D�O�O�H�V�W���L�Q�I�L�Q�L�W�H���F�D�U�G�L�Q�D�O�����W�K�D�W���L�V�����W�K�H���F�D�U�G�L�Q�D�O���R�I���W�K�H���Q�D�W�X�U�D�O���Q�X�P�E�H�U�V��

�Î
�: �L�W�K���D�Q���R�U�G�L�Q�D�O���L���D�V���D���V�X�E�V�F�U�L�S�W�����G�H�Q�R�W�H�V���W�K�H���L�W�K���E�H�W�K���Q�X�P�E�H�U�����)�R�U���H�[�D�P�S�O�H���� ���L�V���W�K�H���F�D�U�G�L�Q�D�O
�R�I���W�K�H���Q�D�W�X�U�D�O���Q�X�P�E�H�U�V�����D�Q�G�� ���L�V���W�K�H���F�D�U�G�L�Q�D�O���R�I���W�K�H���F�R�Q�W�L�Q�X�X�P��

�–
���������' �H�Q�R�W�H�V���W�K�H���I�L�U�V�W���O�L�P�L�W���R�U�G�L�Q�D�O�����,�W���L�V���D�O�V�R���G�H�Q�R�W�H�G�� ���D�Q�G���F�D�Q���E�H���L�G�H�Q�W�L�I�L�H�G���Z�L�W�K���W�K�H���R�U�G�H�U�H�G
�V�H�W���R�I���W�K�H���Q�D�W�X�U�D�O���Q�X�P�E�H�U�V��
���������: �L�W�K���D�Q���R�U�G�L�Q�D�O���L���D�V���D���V�X�E�V�F�U�L�S�W�����G�H�Q�R�W�H�V���W�K�H���L�W�K���O�L�P�L�W���R�U�G�L�Q�D�O���W�K�D�W���K�D�V���D���F�D�U�G�L�Q�D�O�L�W�\���J�U�H�D�W�H�U
�W�K�D�Q���W�K�D�W���R�I���D�O�O���S�U�H�F�H�G�L�Q�J���R�U�G�L�Q�D�O�V��
���������,�Q���F�R�P�S�X�W�H�U���V�F�L�H�Q�F�H�����G�H�Q�R�W�H�V���W�K�H�����X�Q�N�Q�R�Z�Q�����J�U�H�D�W�H�V�W���O�R�Z�H�U���E�R�X�Q�G���I�R�U���W�K�H���H�[�S�R�Q�H�Q�W���R�I���W�K�H
�F�R�P�S�X�W�D�W�L�R�Q�D�O���F�R�P�S�O�H�[�L�W�\���R�I���P�D�W�U�L�[���P�X�O�W�L�S�O�L�F�D�W�L�R�Q��
���������: �U�L�W�W�H�Q���D�V���D���I�X�Q�F�W�L�R�Q���R�I���D�Q�R�W�K�H�U���I�X�Q�F�W�L�R�Q�����L�W���L�V���X�V�H�G���I�R�U���F�R�P�S�D�U�L�Q�J���W�K�H���D�V�\�P�S�W�R�W�L�F���J�U�R�Z�W�K���R�I
�W�Z�R���I�X�Q�F�W�L�R�Q�V�����6�H�H���%�L�J���2���Q�R�W�D�W�L�R�Q���h���5�H�O�D�W�H�G���D�V�\�P�S�W�R�W�L�F���Q�R�W�D�W�L�R�Q�V��
���������,�Q���Q�X�P�E�H�U���W�K�H�R�U�\�����P�D�\���G�H�Q�R�W�H���W�K�H���S�U�L�P�H���R�P�H�J�D���I�X�Q�F�W�L�R�Q�����7�K�D�W���L�V���� ���L�V���W�K�H���Q�X�P�E�H�U���R�I
�G�L�V�W�L�Q�F�W���S�U�L�P�H���I�D�F�W�R�U�V���R�I���W�K�H���L�Q�W�H�J�H�U���Q��
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□(□)
□(□, □)
□(□, ..., □)

���������)�X�Q�F�W�L�R�Q�D�O���Q�R�W�D�W�L�R�Q�����L�I���W�K�H���I�L�U�V�W�� ���L�V���W�K�H���Q�D�P�H�����V�\�P�E�R�O�����R�I���D���I�X�Q�F�W�L�R�Q�����G�H�Q�R�W�H�V���W�K�H���Y�D�O�X�H���R�I
�W�K�H���I�X�Q�F�W�L�R�Q���D�S�S�O�L�H�G���W�R���W�K�H���H�[�S�U�H�V�V�L�R�Q���E�H�W�Z�H�H�Q���W�K�H���S�D�U�H�Q�W�K�H�V�H�V�����I�R�U���H�[�D�P�S�O�H���� ����

�����,�Q���W�K�H���F�D�V�H���R�I���D���P�X�O�W�L�Y�D�U�L�D�W�H���I�X�Q�F�W�L�R�Q�����W�K�H���S�D�U�H�Q�W�K�H�V�H�V���F�R�Q�W�D�L�Q���V�H�Y�H�U�D�O
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���L�V���R�I�W�H�Q���X�V�H�G���L�Q�V�W�H�D�G��

(□, □, □)
�,�I���[, �\, �]���D�U�H���Y�H�F�W�R�U�V���L�Q�� �����W�K�H�Q�� ���P�D�\���G�H�Q�R�W�H���W�K�H���V�F�D�O�D�U���W�U�L�S�O�H���S�U�R�G�X�F�W�����6�H�H���D�O�V�R���>�{���{���{�@
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�' �H�Q�R�W�H�V���D���E�L�Q�R�P�L�D�O���F�R�H�I�I�L�F�L�H�Q�W�����* �L�Y�H�Q���W�Z�R���Q�R�Q�Q�H�J�D�W�L�Y�H���L�Q�W�H�J�H�U�V���� ���L�V���U�H�D�G���D�V�����Q���F�K�R�R�V�H
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□ )
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�L�Q���* �����7�K�H���Q�R�W�D�W�L�R�Q��|G:H|���L�V���D�O�V�R���X�V�H�G

[□, □, □]
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Other brackets

https://en.wikipedia.org/wiki/Set-builder_notation
https://en.wikipedia.org/wiki/Singleton_set
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Set-builder_notation
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Set-builder_notation
https://en.wikipedia.org/wiki/Predicate_(mathematical_logic)
https://en.wikipedia.org/wiki/Variable_(mathematics)
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Equation_(mathematics)
https://en.wikipedia.org/wiki/Simultaneous_equations
https://en.wikipedia.org/wiki/Piecewise
https://en.wikipedia.org/wiki/Absolute_value
https://en.wikipedia.org/wiki/Real_number
https://en.wikipedia.org/wiki/Complex_number
https://en.wikipedia.org/wiki/Set_(mathematics)
https://en.wikipedia.org/wiki/Cardinality
https://en.wikipedia.org/wiki/Line_segment
https://en.wikipedia.org/wiki/Euclidean_space
https://en.wikipedia.org/wiki/Euclidean_norm
https://en.wikipedia.org/wiki/Index_of_a_subgroup
https://en.wikipedia.org/wiki/Subgroup
https://en.wikipedia.org/wiki/Group_(mathematics)
https://en.wikipedia.org/wiki/Determinant
https://en.wikipedia.org/wiki/Square_matrix
https://en.wikipedia.org/wiki/Norm_(mathematics)
https://en.wikipedia.org/wiki/Normed_vector_space
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In this section, the symbols that are listed are used as some sorts of punctuation marks in mathematical
reasoning, or as abbreviations of English phrases. They are generally not used inside a formula. Some were
used in classical logic for indicating the logical dependence between sentences written in plain English. Except
for the first two, they are normally not used in printed mathematical texts since, for readability, it is generally
recommended to have at least one word between two formulas. However, they are still used on a black board
for indicating relationships between formulas.
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Symbols that do not belong to formulas

https://en.wikipedia.org/wiki/Floor_function
https://en.wikipedia.org/wiki/Integer
https://en.wikipedia.org/wiki/Ceil_function
https://en.wikipedia.org/wiki/Integer
https://en.wikipedia.org/wiki/Nearest_integer_function
https://en.wikipedia.org/wiki/Integer
https://en.wikipedia.org/wiki/Open_interval
https://en.wikipedia.org/wiki/Half-open_interval
https://en.wikipedia.org/wiki/Half-open_interval
https://en.wikipedia.org/wiki/Generating_set
https://en.wikipedia.org/wiki/Linear_span
https://en.wikipedia.org/wiki/Vector_space
https://en.wikipedia.org/wiki/Subgroup
https://en.wikipedia.org/wiki/Group_(mathematics)
https://en.wikipedia.org/wiki/Ideal_(ring_theory)
https://en.wikipedia.org/wiki/Ring_(mathematics)
https://en.wikipedia.org/wiki/Submodule
https://en.wikipedia.org/wiki/Module_(mathematics)
https://en.wikipedia.org/wiki/Expected_value
https://en.wikipedia.org/wiki/Probability_theory
https://en.wikipedia.org/wiki/Inner_product
https://en.wikipedia.org/wiki/Inner_product_space
https://en.wikipedia.org/wiki/Bra%E2%80%93ket_notation
https://en.wikipedia.org/wiki/Bra%E2%80%93ket_notation
https://en.wikipedia.org/wiki/Inner_product_space
https://en.wikipedia.org/wiki/Covector
https://en.wikipedia.org/wiki/Classical_logic
https://en.wikipedia.org/wiki/Black_board
https://en.wikipedia.org/wiki/Tombstone_(typography)
https://en.wikipedia.org/wiki/Initialism
https://en.wikipedia.org/wiki/Q.E.D.
https://en.wikipedia.org/wiki/Latin_language
https://en.wikipedia.org/wiki/Bourbaki_dangerous_bend_symbol
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