
Sign Designation Example Wording� Plus sign a� b a plusb

Σ Capital sigma,
summation sign

ņ

a�1

xa

The sum from (a equals) one ton
of x suba; the sum of all terms of
x sub a from (a equals) one to (a
equals)n� Subtraction sign,

minus sign
a� b a minusb� Plus-minus sign a� b a plus or minusb	 Minus-plus sign a	 b a minus or plusb� Multiplication

sign
ab a � b ab; a timesb; a multiplied byb� (Scalar product)

dot
~a�~b, ~a~b Scalar product of vectors~a and~b� (Skew) cross 20� 1.73 Twenty times one point seventy

three� Vector product
sign

~a� ~b Vector (cross, skew, outer) product
of vectors~a and~b¹ Capital pi; prod-

uct sign

n¹
a�1

xa

The product from (a equals) one to
n of x suba. The product of all the
terms froma equals one toa equals
n of all x subscripta

! Exclamation
mark

a! Factorial a

: Division sign a : b a divided byb� Division sign a� b a divided byb



� Fraction bar
a
b

a overb; a divided byb{ Solidus; slant a{b a solidus b; a divided by b with
solidus; a over b with solidus; a
slantb

(Raising to) pow-
ers

an a to thenth power;a to the powern? Root sign
?

a Square root ofa

n
?

a Root sign n
?

a nth root ofa1 dash, prime a1b2 a dash timesb double dash;a prime
timesb double prime;a prime times
b second prime

p q Parentheses paq a in parentheses; parenthesis (open)
a parenthesis (close); (initial)
parenthesisa (final) parenthesispq Two-line paren-

theses

�
m
n

�
Binomial (coefficient)m overn�� �
 Multi-line (ma-

trix) parentheses

�� a11 a12 a13

a21 a22 a23

a31 a32 a33

�
 Matrix with the diagonala sub one
one toa sub three three������ ������ Matrix bars

������ a11 a12 a13

a21 a22 a23

a31 a32 a33

������ Matrix with the diagonala sub one
one toa sub three threer s (Square) brackets ras a in brackets



  ¡ Brackets   a ¡ a in brackets  ¡ Brackets   a | b ¡ Vector braa   a| times vector ket|b ¡, scalar product of vector braa
and vector ketb

tu Braces, curly
brackets

1
2 tarb� kpc� dqsu One half times brace (curly bracket)

(open) a bracket (open)b plus k
parenthesis (open)b plus c minus
d parenthesis bracket brace (curly
brace) (close). One half times (ini-
tial) brace (curly bracket)a (ini-
tial) bracketb plusk (initial) paren-
thesisc minusd (final) parenthesis
bracket brace (curly brace)| | Modulus bars;

modulus sign
|z| Modulus [pl moduli] (absolute

value) ofz������ ������ Determinant bars

������ a11 a12 a13

a21 a22 a23

a31 a32 a33

������ Determinant with the first rowa
suffix one one toa suffix one three,
last rowa suffix three one toa suf-
fix three three. Determinant with
the diagonala sub one one toa sub
three three

Subscript ab a subb; a subscriptb; a suffix b

Pre-subscript ba a pre-sub(script)b

Superscript ab a super(script)b

Pre-superscript ba a pre-superscriptb



det Determinant sign detaxy, detraxys Determinanta subxy� Equality sign a � b a equalsb; a is equal tob

,
Non-equality
sign

a , b a is not equal tob� Identity sign a � b a is identical withb� Non-identity sign a � b a is not identical withb  Less than sign a   b a is less thanb

¥ ≮ Not less
(greater or
equal to, greater
than/equal) sign

a ¥ b, a ≮ b
a is not less thanb; a is greater than
or equal tob¡ Greater than sign a ¡ b a is greater thanb¤ ≯ Not greater (less

or equal to, less
than/equal) sign

a ¤ b, a ≯ b
a is not greater thanb; a is less than
or equal tob! Much less sign a ! b a is much less thanb" Much greater

sign
a " b a is much greater thanb

‖ Parallel sign a ‖ b a is parallel tob

∦ Nonparallel sign a ∦ b a is not parallel tob



# Equal-parallel
sign

a#b a is equal and parallel tob

(UK) №, (US) # Number sign №1, # 1 Number oneK Perpendicular
sign

a K b a is perpendicular tob

⇈
Parallel arrows
(two arrows up)

a ⇈ b a is parallel (and equdirectional) to
bÒÓ Antiparallel ar-

rows (arrows one
up one down)

a ÒÓ b a is antiparallel tob� Approximation
sign

a � b a is nearly (approximately) equal to
b� Tilde a � b a is asymptotic tob� Tilde ã tilde a; a with tilde

�
Correspondence
sign

15h � 25km 15 hours correspond to 25 kilome-
ters

� Coincidence sign ABC � DEF All capital abc coincides withde f9 Proportionality
sign

a9b a is proportional tob9 Proportionality
sign

a91{b a is inversely proportional tob; a
varies inversely withb8 Infinity sign y Ñ8 y tends to infinity

. . . Leader 7, . . . , 17 seven to seventeen



∴ Therefore sign ∴ c � b Thereforec equalsb

∵ Because sign ∵ c � b Because (since)c equalsb

∠ Angle ∠α Angle alpha

△ Triangle △ABC Triangle capitalabc[ Equal angle sign ∠B � ∠C, B[ C Capitalb has the same angle as cap-
ital c

lim Limit sign lim
xÑx0

f pxq Limit of the function f of x for x
tending tox (sub) zeroB Curly d

Bupx, yqBx

Dif u to dif x; partial derivative of
the functionu with two arguments
x andy with respect tox³

Integral sign
» b

a
f pzqdz

Integral between the limits (z
equals)a andb of the functionf of z
dz; function f of z integrated within
limits a andb³ ³ Double integral

sign

"
O

f px, yqdx dy
Double integral of the functionf
over the area capitalo³ ³ ³ Triple integral

sign

$
O

hpx, y, zqdx dy dz Triple integral of the functionh over
the volume boldo¶

Circled integral
¾
K

f pyqdy

Circuital integral; integral round a
closed circuit K; integral of the
function f taken along a closed con-
tour K

�
Surface integral

	
A

Fp~rqd~S Integral over the closed surface cap-
ital bold a (A) of the function capi-
tal f



∇ Del, nabla ∇ϕ Del (nabla)ϕ

∇2,∆ Laplacian ∇2ϕ, ∆ϕ Laplacian ofϕ; del squareϕ

grad Gradient grad ϕ Gradient (of)ϕ

div Divergence div ~b Divergence (of) bold vectorb

curl, rot Curl curl ~a, rot ~a Curl (of) bold vectorax Hat pa2 a squared with hatx Hat pa2 hata squared;a with hat squared

A, B, C
Light letter A, B ,
C, etc.

A, B, C, etc. Light letter capitala, b, c, etc.

A, B, C
Calligraphic let-
ter A, B , C, etc.

A,B, C, etc. Calligraphic letter capitala, b, c,
etc.

A, a,B, b Ghotic letters A, a,B, b etc. Ghotic letter capitala, lower char-
actera etc.

ℵ Aleph ℵ2 second power of aleph

ℜ
Real part of com-
plex number

ℜpa� bıq � a
Real part of complex numbera plus
b timesi equalsa

ℑ
Imaginary part of
complex number

ℑpa� bıq � b
Imaginary part of complex number
a plusb timesi equalsb

, � Complex conju-
gation sign

z � z� � ℜz� ıℑz
Complex number conjugate ofz
equals real part ofz minus imagi-
nary part ofz timesı

ı Imaginary unit ı2 � �1 ı squared equals minus one



Y Sets union sign AY B Union of (sets) all capitala andb

�
Sets union sign

N�
n�1

Bn

The union of (sets) from (n equals)
one to (capital)n of (capital)b sub
n; the union of all (sets) (capital)
b sub n from (n equals) one to (n
equals) (capital)nX Sets intersection

sign
AX B Intersection of (sets) all capitala

andb� Sets intersection
sign

N�
n�1

Bn

The intersection of (sets) from (n
equals) one to (capital)n of (cap-
ital) b sub n; the intersection of
all (sets) (capital)b sub n from (n
equals) one to (n equals) (capital)nz Sets differ-

ence sign (set-
theoretic minus)

AzB Difference of (sets) all capitala
andb; (set), (capital)a minus (set),
(capital)bH Empty set sign HzA � H Difference of an empty set and (set)
(capital)a equals empty set� Cartesian product

of sets sign
A� B Cartesian product of (sets) all capi-

tal a andb

� Cartesian product
of sets sign

N�
n�1

Xn

The Cartesian product of (sets)
from (n equals) one to (capital)n
of (capital) x sub n; the Cartesian
product of all (sets) (capital)x sub
n from (n equals) one to (n equals)
(capital)n� Inclusion sign A � B
(set) (capital)a is included into (set)
(capital)b; (set) (capital)b includes
(set) (capital)a� Inclusion sign A � B
(set) (capital)b is included into (set)
(capital)a; (set) (capital)a includes
(set) (capital)bP Set membership

sign
a P A (element)a is in the (set) (calli-

graphic)a; (element)a belongs to
the (set) (calligraphic)a; (set) (cal-
ligraphic)a contains an elementa



Q Set membership
sign

A Q a

(element)a is in the (set) (calli-
graphic)a; (element)a belongs to
the (set) (calligraphic)a; (set) (cal-
ligraphic)a contains an elementa

: Dagger, con-
jugate trans-
pose, Hermitian
conjugate or
transjugate sign

A: (matrix) Hermitian conjugate (con-
jugate transposed, transjugated) to
(matrix) (calligraphic) a; (calli-
graphic)a super(script) dagger; Double dagger Newton; Newton double dagger; Newton su-
per(script) double dagger

iff
Abbreviation for
"if and only if"

x � 0 iff 2x � 0
x equals zero if and only if two
timesx equals zeroùñ, (ðù)

Material implica-
tion sign

x � 2ùñ�x � �2
x equals two implies that minusx
equals minus two;x equal two en-
tails minusx equal minus twoðñ Material equiva-

lence sign, iff, if
and only if

x � 2ðñ�x � �2

x equals if and only if minusx
equals minus two;x equal two is
equivalent to minusx equal minus
two Logical negation

sign, not
 p Aq � A

not not (capital)a is equivalent to
(capital)a

_ Logical disjunc-
tion sign, or

(x ¡ 2_ x ¡ 5)ðñ x ¡ 2

(initial) parenthesisx greater then
two or x greater then five (fi-
nal) parenthesis is equivalent tox
greater then two;x greater then two
or x greater then five in parentheses
is equivalent tox greater then two

^ Logical conjunc-
tion sign, wedge
(exterior) product
sign

(x ¡ 2^ x ¡ 5)ðñ x ¡ 5

(initial) parenthesisx greater then
two and x greater then five (fi-
nal) parenthesis is equivalent tox
greater then five;x greater then two
andx greater then five in parenthe-
ses is equivalent tox greater then
five



�, (
�

)
Universal quan-
tification sign

�x P R; x2 > x
for all x in the (set) light (capital)r
x squared is not less thenxD, (

�
)

Existential quan-
tification sign

Dx P R; x > 5 It existsx in the (set) light (capital)
r such thatx is not less then fiveD!, (

�
!)

Uniqueness
quantification
sign

D!x P R; �x � 3.4
It exists exactly onex in the (set)
light (capital) r such that minusx
equals three point four

b Tensor product
sign

~ab ~b

tensor product of vectors bolda and
bold b; bold a with an arrow, ten-
sor product sign boldb with an ar-
row; tensorial multiplication of vec-
tors (bold) a and (bold)b; tensor
product of vectorsa andb, all bold

Â Tensor product
sign

k�lÂ
j�3
~v j

Tensor product of (all) vectors from
( j equals three) to (j equals)k plus
l of vectors (bold)v sub j; tensor
product sign with limits (j equals)
three and (j equals)k plus l, bold v
with an arrow subj



Greek Alphabet

A α alpha
B β beta
Γ γ gamma
∆ δ delta
E ǫ, ε epsilon
Z ζ zeta
H η eta
Θ θ, ϑ theta
I ι iota
K κ kappa
Λ λ lambda
M µ mu
N ν nu
Ξ ξ xi
O o omikron
Π π, ̟ pi
P ρ, ̺ rho
Σ σ, ς sigma
T τ tau
Υ υ upsilon, ypsilon
Φ φ, ϕ phi
X χ chi
Ψ ψ psi
Ω ω omega

Typical notation for various sets of
numbers

N set of natural numbers
Z integers
Q set of rational numbers
R set of real numbers
C set of complex numbers



Trigonometric and hyperbolic functions

Sign Designation Example Wording

sin Sine sinx Sinex

cos Cosine cosx Cosinex

tan; tg Tangent tanx, tg x Tangentx; tanx

cot, ctg, ctn Cotangent cot x, ctg x, ctn x Cotangentx

cosec Cosecant cosecx Cosecantx

sec Secant secx Secantx

arcsin;
sin�1

Arc sine; inverse
sine

arcsinx; sin�1 x
Arc sinex; the angle whose sine is
x; inverse sinex; sine minus onex

arccos;
cos�1

Arc cosine; in-
verse cosine

arccosx; cos�1 x
Arc cosinex; the angle whose co-
sine is x; inverse cosinex; cosine
minus onex

arctan;
tan�1

Arc tangent; in-
verse tangent

arctanx; tan�1 x
Arc tan x; the angle whose tangent
is x; inverse tangentx; tangent mi-
nus onex

arccot;
cot�1

Arc cotangent;
inverse cotangent

arccotx; cot�1 x
Arc cotangentx; the angle whose
cotangent isx; inverse cotangentx;
cotangent minus onex

sinh Hyperbolic sine sinhx Shinex; hyperbolic sinex

cosh Hyperbolic cosine coshx Koshx; hyperbolic cosinex

tanh Hyperbolic tangent tanhx Thanx; hyperbolic tangentx

coth Hyperbolic cotangent cothx Koth x; hyperbolic cotangentx



coseh Hyperbolic cosecant cosehx Kosetchx; hyperbolic cosecantx

sech Hyperbolic secant sechx Setchx; hyperbolic secantx

arcsinh;
sinh�1

Arc (inverse) hy-
perbolic sine

sinh�1 x Inverse shinex; shine minus onex

arccosh;
cosh�1

Arc (inverse) hy-
perbolic cosine

cosh�1 x Inverse koshx; kosh minus onex

arctanh;
tanh�1

Arc (inverse) hy-
perbolic tangent

tan�1 x Inverse thanx; than minus onex

arccoth;
coth�1

Arc (inverse)
hyperbolic cotan-
gent

coth�1 x Inverse kothx; koth minus onex

arccosech;
cosech�1

Arc (inverse) hy-
perbolic cosecant

cosech�1 x Inverse kosetchx; kosetch minus onex

arcsech;
sech�1

Arc (inverse) hy-
perbolic secant

sech�1 x Inverse setchx; setch minus onex



Wording of more complicated formulas

Each example is given in two versions
1) This version may be used whenever the reading is supportedby visual inspection by the listener.
2) This version is intended to eliminate all ambiguity that may be involved in the version 1).

a
bpc� dq

1) a overb timesc plusd in parentheses
2) a over the product ofb times (initial) parenthesisc plusd parenthesis�

a
b

c� d



1) a overb timesc plusd in parentheses
2) parenthesis,a overb, this fraction multiplied byc plusd, (final) parenthesis�

a
bc� d



1) a overb timesc plusd in parentheses
2) a over the productbc this fraction followed by plusd, all in parentheses

A � cosh
2w
Lp

coth
2w
Lp

� sinh
2w
Lp

1) Capitala equals hyperbolic cosine twow over capitall small p divided by hyperbolic tangent
two w over capitall small p equals hyperbolic sine twow over capitall small p
2) Capitala equals fraction bar; over the fraction bar hyperbolic cosine of the fraction twow over
capitall small p; below the fraction bar hyperbolic cotangent of the fraction two w over capitall
small p; behind the fraction bar equals hyperbolic sine of twow over capitall small p

xb»
xa

I3
p

p � I�3
n

dx

1) Integral between the limitsx suba andx subb of I subp cubed overp plusI subn to the minus
three timesdx
2) Integral between the limitsx subscripta andx subscriptn of the fraction capitali subp cubed
over the sum ofp plus capitali subn to the power minus three, this fraction multiplied by thedx



� 1
2T

gffe#B� �p3� εq2�E0

E


 2
m � p3� εq2 3x�2

�+
1) Plus or minus one over twoT times the square root ofB plus or minus three plusε squared times
E sub zero overE to the power two overm minus three plusε squared times three to the powerx
minus two
2) Plus or minus one over two capitalt the whole multiplied by the square root of initial brace
capitalb plus or minus initial bracket, the sum of three plusε in parentheses squared multiplied by
the fraction capitale subscript zero over capitale in parentheses to the power fraction two overm
minus the sum of three plusε in parentheses squared multiplied by three to the power differencex
minus two bracket brace

ϕ � m tan�1

����������2Q
∆ f
f0

��dQ1

Q2
� d

Q2

Q1

�
pε� 1q � �2Q
∆ f
f0


2

���������
1) ϕ equalsm times inverse tangent of minus twoQ times∆ f , over f sub zero times the square
root of Q sub one overQ sub two plus the square root ofQ sub two overQ sub one in parentheses
overε plus one minus twoQ times∆ f over f sub zero in parentheses squared in brackets.
2) ϕ equalsm times tangent to the power minus one of initial four-line bracket minus long fraction
bar above the fraction bar two capitaq times the fraction capital deltaf over f subscript zero
multiplied by initial two-line parenthesis square root of the fraction capitalq subscript one over
capital q subscript two this fraction plus the square root of the fraction capitalq sub two over
capitalq sub one final parentheses below the fraction bar the sum ofε plus one times the fraction
capital deltaf over f sub zero final parenthesis squared final four-line bracket



Geometry

a

b

X

(straight) linesa andb intersect in the
point (capital) x; the point (capital)
x the the common point for (straight)
lines a and b; (straight) linesa and b
are incident with (the same, common)
point (capital)x

X
Y

a

(straight) line a runs through points
(capital)x and (capital)y; the (straight)
line a is a common line for both points
(capital) x and (capital)y; both points
(all capital) x and y are incident with
(the same, common) straight linea

90

A

B

b
C

c

h
a

H

triangle with vertices (all capital)a, b,
c and edgesa, b, c; the sidea sub-
tends the vertex (capital)a (the angle,
all capitalb, a, c) (similarly for all other
edges); the length of the (straight) seg-
ment (all capital)a h (contained in the
straight lineh) is the altitude of the tri-
angle; all altitudes intersect in a point
calledorthocenter of a triangle

A a

B

C
bx

X

Y

y c

once the angles (all capital)a, b, x and
(all capital)x, b, c are equal, the linex
is called anangle bisector (bisector of
the angle, all capitala, b, c); all bisec-
tors intersect in a point calledincenter;
once the lengths of (straight) segments
(all capital)a, y andy b are equal, the
line y is called amedian; all medians
intersect in a point calledcentroid (or
geometric barycenter)



a b

c

equilateral triangle (lengths of
all edges equal)

a b

c

isosceles triangle (lengths of
two edges equal)

a
b

c

scalene triangle (lengths of all
edges different)

90

right triangle (with one right
angle)

<90

<90

<90

obtuse triangle

>90

acute triangle

Note: obtuse and acute triangles (together) are named
oblique triangles

perimeter

circumference

chord

segment

sector

arc

about circles



1)

2)

3) 4)

5)

6)

quadrilaterals (quadrangles, quads):
1) trapezoid (UK) trapezium (US)
2) trapezium (UK) trapezoid (US)
3) parallelogram or rhomboid
4) rhomb or rhombus
5) rectangle
6) square


