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Table of mathematical symbols

From Wikipedia, the free encyclopedia

For the HTML codes of mathematical symbols see enadltical HTML.
Note: This article contains special characters.

The following table lists many specialized symbmsnmonly used in mathematics.

Basic mathematical symbols

Name
Symbol Read as Explanation Examples

Category

equality

is equal to: X =y mean andy
— equals " |representthe same |1+1=2
9 thing or value.
everywhere
3 inequation x 3y means that andy

do not represent the
same thing or value.
is not equal to;
<> does not equal (The symbols= and<> 1 32
are primarily from
computer science. They
are avoided in

|= everywheremathematical texts.
< strict inequality
X <y means is less
thany.
> is less than. is| X > Y meansis greater
greater than, is hany: g : j

much less than, _
is much greaterX = Y means<is much

than less thary. 0.003 = 1000000

X >y means is much

greater thay.
> order theory
inequality X 0 y meansis less
O than or equal tg.
— X 1 ymeanxis
< y

is less than or |greater than or equal to
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equal to
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Table of mathematical symbc- Wikipedia, the free encyclopet

0 4and 50 5
1

3
9 4and 51 5

Pégina2 del3

proportionality

is proportional
to; varies as

y 0x means thay = kx
for some constark

everywhere

if y=2x, theny ox

addition

plus

4 + 6 means the sum ¢
4 and 6.

arithmetic

b 729

disjoint union

A1 + A2 means the

the disjoint |71 7 72 7F A =1{1,2,3,40A,={2,4,5, 7}
union of ... disjoint union of setd | A, +A, = {(1,), (2,2), 3,2), (4.1), (2.2
and...  andA, (4,2), (5,2), (7,2)}
set theory
subtraction
minus 9 4 means the g8 3-5
subtraction of 4 from 9. B
arithmetic

negative sign

negative ; minug

. 3 means the negative
’of the number 3.

arithmetic

(5 =5

set-theoretic
complement

A B means the set
that contains all the

minus; without

elements ofA that are

set theory

not inB.

{1,2,4} {1,3,4} = {2}

multiplication

3 x 4 means the

times multiplication of 3 by |7 x 8 =56
arithmetic +-
Cartesian
product XxY means the set of

the Cartesian

product of ...

and ...; the direc

product of ...
and ...

set theory

all ordered pairs with
the first element of eac
pair selected from X
and the second eleme
selected from Y.

nt

{1,2} x {3,4} = {(1,3),(1,4).(2,3),(2:4)}

cross product

Cross

vector algebr

u x v means the cross
product of vectors
aandv

(1,2,5) x (3,4, 1) =
(22,16, 2)
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multiplication 3.4 means the
times multiplication of 3 by |7 -8 =56
4.

arithmetic
dot product

u -v means the dot

dot product of vectorsi (1,25 -(3,4,1)=6
vector algebrsANdV
- division
2+4=.5
- 6+30r6 3 meansthé
divided by division of 6 by 3. 12 4=3
arithmetic
plus-minus
: 6 + 3 means both 6 + 3The equatiorx = 5 + i4, has two
lus or minus ’
P _ —and 6 - 3. solutionsx = 7 andx = 3.
+ arithmetic
- plus-minus :
. 10 2 or eqivalently 1qf a=100 £ 1 mm, theais 1 99 mm
plus or minus |+ 20% means the rang &
nd 0 101 mm.
measuremen{rom 10 2to 10+ 2.
minus-plus 6+ (3 5) means both
b5 o) minus or plus |6 + (3 -5) and 6 - (3 +|cosfk +y) = cosk) cosfy) sin(x) sinfy).
arithmetic 5).

square root

the principal | ix means the positive

square root of; number whose square
square root |x.

M=2

real numbers

complex square
root

—\

if z=rexpf )is
represented in polar
‘coordinates with - < | {(-1) =j
0 ,theniz=irexp
(i 12).

the complex
square root of ..

square root

complex
numbers

absolute value © _ 13| =3
modulus [x| means the distance
along the real line (or ||-5| = [5|

absolute value across the complex

-

(modulus) of |plane) betweerand ||i|=1
zero.
|| numbers |3+4]|=5
Euclidean
distance
Euclidean
distance [x —y| means the For=(1,1), andy = (4,5),
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between;

Euclidean distance

Euclidean norm betweerx andy.

of

Geometry

Pégina4 de13

X —y| = {([1-4]> + [1-5F) = 5

Determinant

2% .. XN,

combinatorics

|A| means the 1 2
determinant of | determinant of the =10
: matrix A 2 4
Matrix theory
divides A single vertical bar is
divides used to denote Since 15 = 3x5, it is true that 3|15 and
divisibility. 5|15.
Number Theoryalb meansa dividesb.
factorial _
! factorial n!is the product 1 x 4 =1x2x3x4=24

random variable has

has distribution

the probability

statistics

distributionD.

transpose
T transpose Swap rows for columngh; = (AT)ji
matrix
operations
probability X ~ D, means the
distribution ’

X ~N(0,1), the standard normal
distribution

Row equivalenc

“A~B means thaB can

IS row equivalen

be generated by using

2=l d

http://en.wikipedia.org/wiki/Table of mathematicgymbol:

if and only if; iff

if Bis true andA is
false ifB is false.

to series of elementary
Matrix theory row operations oA
A °Bmeans ifAis
material true therB is also true;
o implication if Ais false then
nothing is said abo.
implies: if ... | ZMay mean the same
7 then as °, or it may have thex=2 o x2=4istrue, bux’=4 o x=
meaning for functions |2 is in general false (sineecould be 2).
given below.
prppositio_na Vmay mean the same
V logic, Heytlng as °, or it may have the
algebra )
meaning for superset
given below.
material
]/4 equivalence A Y4B meansAis true

X+5=y+2 Yax+ 3=y
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(e

o

propositiona
logic

The statementAis

logical negation |true if and only ifA is
false.

A slash placed through
hot another operator is the ) 1,7
same as "-" placed in
front. X 3y Ya-(x=y)
propositiona (The symbot has
logic/ many other uses, so
or the slash notation is
preferred)

logical The statemerA UB is

conjunction or |true if A andB are both

meetin a lattice |true; else it is false.
and: min _ n<4 uan>2 Y4n=3whemisa
! For fUI’]CtIOﬂSA(X) and natural number.
propositiona B(x), A(x) UB(x) is
logic, lattice ysed to mean min(A(x),
theory B(x)).

logical The statemem 0B is

join in a lattice |are true; if both are
false, the statement is
false. nl4 0nO 2 ¥%n 33 whennisa

or; max
natural number.

i For functionsA(x) and
propositiona - .
logic, lattice B(x), Alx) 0B(x) is
theory used to mean max(A
(), B(x))-

exclusive or | The statement p Biis

xor true when either A or
propositiona B, but not both, are

logic, Booleantr“e'A B means the

algebraSame.

The direct sum is a

direct sum special way of Most commonly, for vector spacks V,

combining several one andw, the following consequence is
modules into one used:

general module (the _ Ut = -
symbol p is used, is U=V p W72%U=V+W) GV aw

Abstract algebrgPnly for logic).

(-A) p Ais always trueA p Ais
always false.

direct sum of

universal
quantification nhU:nln

for all; for any: | O P(x) meangP(x) is
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for each

true for atk.

predicate logi

\J

exactly one

is exactly onexsuch
thatP(x) is true.

predicate logi

\J

existential ) _
x guantification Ox: P(x) means thereis .
@) there exists | at least one such that| On U :nis even.
- -1 P(X) is true.
predicate logic
uniqueness
. quantification | ¢ y. p(x) means there o
(D there exists OnU :n+5="2.

X:=yorx 4y meanx

is congruent to

triangle ABC is
congruent to (has the

definition is defined to be another
name fory
coshx := (1/2)(expx + exp ( X
4 . . (Some writers uséto (112)(exp P (%)
is defined as
mean congruenge | Axor B: ¥(A (B) U-(A UB)
P :%Q meand is
. ]/4 everywheredefined to be logically
' equivalent taQ.
congruence ABC ©DEF means

same measurements as)

geometrytriangle DEF.
congruence
relation
4 ... Is congruent a 4b (mod n) means a 5 411 (mod 3)
to ... modulo ...| p s divisible by n
modular
arithmetic

set brackets

{a,b,c} means the set

http://en.wikipedia.org/wiki/Table of mathematicgymbol:

the empty set

@means the set with
no elements. { } mean
the same.

{ . } the set of ... |consisting ofg, b, and ={1,23, ..}
set theory™
. set builder
{ . } notation {x:P(X)} means the set
of all x for whichP(x) ~ .2 _
thseuiﬁtt?l;:[“ is true. & | P()} is the {n 0 :n°<20}={1,2, 3,4}
same asX: P(xX)}.
{ | } set theory
empty set

{nQ 1<n’<4}=0
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set theory
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set membership

is an element of

is not an elemengjement of the s&& a U

a USmeansa is an

w2)t @

is a subset of

set theory

of Smeans is not an 51l
U everywhereset €lement ofS
theory
(subsetA YB means
subset every element oA is
also element oB. )
Y (A UB) YA

(proper subse? UB
meansA YB butA 3B.

(Some writers use the
symbol Uas if it were

the same asY)

superset

is a superset of

set theory

A ZB means every

element oB is also
element ofA.

A VB meansA ZB but (AyB) ZB

A 3B.

(Some writers use the
symbol Vas if it were

the same ag?)

set-theoretic
union

the union of ...
and

union

set theory

(exclusive)A yB

means the set that
contains all the
elements fronA, or all
the elements frorB,
but not both.

"A or B, but not both."

(inclusive)A yB means
the set that contains all
the elements from, or
all the elements frorB,
or all the elements from
both A andB.

"A or B or both".

A YB ¥ (A yB) =B (inclusive)
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set-theoretic
intersection

intersected with

A UB means the set

that contains all those
elements thaf andB

=1 g ={1
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. intersect have in common.
u set theory
symmetric
difference A B means the set of
symmetric | elements in exactly ong1,5,6,8} {2,5,8} ={1,2,6}
difference | of AorB.
set theory
igﬁgl‘i}%‘zﬁﬁ A B means the set
that contains all those _
minus; without |elements oA that are {1.234} {3,456} ={1.2}
set theory"Ot INB.
function
application f(X) means the value of
of the functionf at the I f(x) :=x2, thenf(3) = ¥ = 9.
elementx.
set theory
( ) precedence
grouping Perform the operations
parentheses :‘inrzltde the parentheses(8/4)/2 = 2/2 = 1, but 8/(4/2) = 8/2 = 4.
everywhere

function arrow

f: X zY means the

. from ... to [

fX zY functionf maps the setLetf:  z  be defined by(x) := X2,

set theorytype| x into the set.
theory

function

composition fog is the function, suchf f(x) := 2x, andg(x) := x + 3, then fog)
composed with|that fog)(x) =f(g(x)). |(X) =2 + 3).

set theory

natural numbers
N means{1, 2,3, ..},

but see the article on
natural numbers for a

different convention.
N numbers

N ={laj:a U ,a 30}

integers means {..., 3, 2,

1,0,1,2,3,..}and
* means {1, 2, 3,

Z numbers;"'} -

rational numbers

z ={p.p:p U } y{0}

9 means piq:p O , |3.14000..0
qU }

Q numbers
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U
R means the set of real
numbers. (1)
R numbers
complex
numbers means §+bi : o -
C ab U }. i=1i(1) U
numbers
arbitrary C can be any number,
constant most likely unknown; |.
C ' if f(x) = ©¢ + 4x, thenF(x) = 2@ + 22 +
c usually occurs when C, whereF'(x) = f(x)
calculating
integral calculusantiderivatives.
r* eCVr €K
real or complex
numbers because
K means the statement
holds substituting< for 22eCVvrelR
K R and also focC.
K and
linear algebra
r° €CVreC
infinity fiis an element of the
~ o extended number line | . s
N infinity that is greater than all |1Mx ,0 /K = f
real numbers; it often
numbersoccurs in limits.
norm
norm of [| X || is the norm of the
”” elementx of a normed |||x +y|[ O [|x]|| + V]|
length of | vector space.
linear algebra
summation 4
= 2_ .2 2
A sum over ... a RPN S O 2P R
a from ... to ... of E kmeansy +a,* 3
arithmetic =~ * & =1+4+9+16=30
product 4
n
product over ... T ax means [ (k+ 2)= a+2)2+2)3+2)(4+2)
from ... to ... of e k=1
arithmetig 3192 @n- =3x4x%x5x6=2360
Cartesian
product
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[1

Y

set theory

=)
all (n+1)-tuples

NERYAY

means the set c
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=+

3
J[[R=RxRxR=R’

n=1

coproduct

coproduct over
... from ... to ...
of

category theor

y

derivative

... prime

derivative of

calculus

the functionf at the
pointx, i.e., the slopef
the tangent td atx.

The dot notation
indicates a time
derivative. That is

#(t) = %:ﬁ(t}

f ) is the derivative o

=

If f(x) :=x2, thenf (x) = 2

indefinite
integral or
antiderivative

indefinite
integral of

the antiderivativt
of

calculus

bf(x) dx means a

function whose
derivative isf.

e dx=x33+C

definite integral

integral from ...
to ... of ... with

pab f(x) dx means the

signed area between t
x-axis and the graph o

P%b X2 dX = b3/3,

respectto  |the functionf between
calculusx =aandx = b.
gradient g (xl, xn) is the
del, nabla, | vector of partial If f(xy,2) := 3y + 2, then U = (3y, 3,
gradient of |derivatives (& &, ..., 27)
calculus o &)
partial With f (Xl' ey Xn)’
differential (0] @i is the derivative
partial,d | Of f with respect to If f(x,y) := x%, then @ & = 2xy
with all other variables
calculuskept constant.
boundary
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boundary of

topology

M means the bounda
of M

Péginall del3

~

O [IXI0 2} = {x: [IX]| = 2}

perpendicular

is perpendiculal
to

geometry

X Xy meansis
perpendicular tg; or
more generallyx is
orthogonal toy.

If I xmandm xn thenl ||n.

bottom element

the bottom
element

lattice theory

X = xmean< is the
smallest element.

parallel

is parallel to

geometry

X ||y meansis parallel
toy.

If I |Jmandm xn thenl xn.

entailment

entails

model theory

A B means the
sentence entails the
sentencd, that is
every model in whicli
is true,B is also true.

A AG-A

inference

infers or is
derived from

propositiona
logic, predicate
logic

X ymeansg/is
derived fromx.

v

A zB -B z-A

normal subgrouy

is a normal
subgroup of

group theory

A=

N G means tha is
a normal subgroup of
groupG.

2G) G

guotient group

mod

G/H means the quotiel
of groupG modulo its

group theory

/subgrourH.

Yo, a, 2a, b, b+a, b+2a} / {0, b} = {0,

b}, { a, b+a}, {2 a, b+2a}}

guotient set

A/~ means the set of a

it we define ~ by x~y¥x-y &, then

mod ~ equivalence class@s - .
a R/~ = {{x+n:n&}: x H0.1]}
set theoryA'
isomorphism |5 4 means that V,

is isomorphic to

groupG is isomorphic

group theory

to groupH

Q/{1, 1} ,
whereQ is the quaternion group antis
the Klein four-group.

approximately
equal

X , ymeanis

is approximately
equal to

approximately equal tc
y

everywhere

nY

)

3.14159
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same order of
magnitude

roughly similar

m ~n, means the
guantitiesm andn have

Péginal2 del3

inner product

the general size. 2=5
— poorly _
approximategNote that~is used for 8x9~100
... _lan approximation that >
Approxwtrr\]ztcl)c;; is poor, otherwise use Pt 10
;)
0,0

0xy 0 means the

inner product ok andy
as defined in an inner
product space.

The standard inner product between two
vectorsx = (2, 3) and/= (1, 5) is:
0Xx,y6 =2x1+3x5=13

< > | nnet product of For spatial vectors, the| .o _|| 3/ A.B.
1 ) AB=|| a|AiB
dot product notation, )
X-y is common. i
For matricies, the colon ’
’ notation may be used.
vector algebra
tensor product
V U means the tensofd, 2, 3,4} {1,1,2} =
tensor product &l et ofv andU.  |{{1, 2, 3, 4}, {1, 2. 3, 4}, {2, 4, 6, 8}}
linear algebra
* convolution f* g means the B B
convolution convolution off andg. (f * g)(t) o f(T)g(t T) dT
mean % ic th (
_ I is the mean (average _
T overbar |\ aue ofx). I = {1,2,3,4,5},z =3
statistics
£ means equal by
delta equal to definition. Wher£. is
used, equality is not n
A equal by  |true generally, but -y l
= definition | rather equality is true P(21, T2, -y Tn) Hp(iv‘lx“*)'
under certain =1
h assumptions that are
CVeryWner€iaken in context.
See also
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Table of logic symbols

Physical constants

Variables commonly used in physics
ISO 31-11

External links

Jeff Miller: Earliest Uses of Various Mathematical Symbols
(http://members.aol.com/jeff570/mathsym.html)

TCAEP - Institute of Physics (http://www.tcaep.ddscience/symbols/maths.htm)

GIF and PNG Images for Math Symbols (http://us.mmetidn.org/symbols/symbols.html)
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