Sign | Designation | Example Wording
+ Plus sign a+b aplusb
The sum from & equals) one t;m
2 Capital  sigma, of x suba; the sum of all terms o

summation sign

x suba from (a equals) one tog

f

y

. equalsin
Subtraction sign ,
- minus sign a—b aminusb
+ Plus-minus sign athb a plus or minush
¥ Minus-plus sign afrhb aminus or plush
Zg:lphcaﬂon aba-b ab; atimesb; a multiplied byb
Scalar product o L "
((jot produ ab, db Scalar product of vecto@andb
" (Skew) cross 20 % 1.73 Twenty times one point seven!
three
Vector  product > Vector (cross, skew, outer) produ
X . 5 X b —
sign of vectorsd andb

Capital pi; prod-
uct sign

The product from & equals) one ta
n of x suba. The product of all the
terms froma equals one ta equals

. n of all x subscripia
! Exclamation al Factorial a
mark
Division sign a:b adivided byb
+ Division sign a+-b adivided byb

ct




Fraction bar

Tlo

aoverb; adivided byb

a solidusb; a divided by b with

/ Solidus; slant a/b solidus; a over b with solidus; a
slantb
(;:ﬂsing to) pow- a" ato thenth power;ato the powemn

N Root sign va Square root oa

va Root sign va nth root ofa
adash time® double dasha prime

! dash, prime ab’ timesb double primea prime times

b second prime
ain parentheses; parenthesis (open)

() Parentheses (a) a parenthesis (close); (initial)

parenthesisa (final) parenthesis

Two-line paren-
theses

Binomial (codticient)movern

T A1 A2 A3 Lo .
Multi-line  (ma- B By A Matrix with the diagonah sub one
; 21 22 23
trix) parentheses one toa sub three three
dz1 Az as3
a1 a2 A3 L .
. Matrix with the diagonah sub one
Matrix bars Q1 Ay a3
one toa sub three three
dz1 Az as3

(Square) bracket

UJ

ain brackets




Brackets

<a>

ain brackets

Brackets

<alb>

Vector braa < a| times vector ket
|b >, scalar product of vector bia
and vector keb

{

Braces, curly,
brackets

3 {alb+kc—d)}

One half times brace (curly bracke
(open) a bracket (open) plus k
parenthesis (operf) plus ¢ minus

d parenthesis bracket brace (cur
brace) (close). One half times (ini

tial) brace (curly bracketh (ini-
tial) bracketb plusk (initial) paren-

thesisc minusd (final) parenthesis

bracket brace (curly brace)

—*

)

y

N Modulus  bars; 2 Modulus [pl moduli] (absolute
modulus sign value) ofz
Determinant with the first rona
suffix one one ta suftix one three,
dijp A A1z

Determinant bars

dp1 o2 A3
dz; dz2 ds3

last rowa sufix three one ta suf-
fix three three. Determinant wit
the diagonah sub one one ta sub
three three

Subscript a a subb; a subscript; a sufix b
Pre-subscript pa a pre-sub(scriptp

Superscript ab a super(scriptp
Pre-superscript ba a pre-superscripb




det Determinant sign deta,y, defa,| Determinant subxy
= Equality sign a=>b aequaldb; ais equal tab
+ Non-equality a#b ais not equal td
sign q
= Identity sign a=b ais identical withb
=+ Non-identity sign a#£b ais not identical withb
< Less than sign a<bhb ais less tharb
Not less
(greater or| ais not less thab; a is greater than
> £ a=ba+¢b
equal to, greater or equal tdb
tharfequal) sign
> Greater than sign a>b ais greater thatm
Not greater (Iess? ais not greater thab; ais less than
< P or equal to, less a<ba#b
. or equal tdb
tharfequal) sign
« Much less sign a<b ais much less thah
> MUCh greater a»b ais much greater thab
sign
I Parallel sign allb ais parallel tob
)'e Nonparallel sign afb ais not parallel tdo




Equal-parallel

(D

# sign a#b ais equal and parallel tb
(UK) Ne, (US) #| Number sign Nel, #1 Number one
1 P_erpendlcular alb ais perpendicular t
sign
" Parallel  arrows anb a is parallel (and equdirectional) to
(two arrows up) b
Antiparallel ar-
Tl rows (arrows one atlb ais antiparallel tdo
up one down)
N Approximation a~b ais nearly (approximately) equal t
- sign - b
~ Tilde a~Db ais asymptotic td
~ Tilde a tilde a; a with tilde
N Cprrespondence 15h = 25Kk 15 hours correspond to 25 kilom
sign ters
= Coincidence sign ABC = DEF All capital abc coincides withdef
o P_roportlonallty axch ais proportional td
sign
o~ Rroportlonallty ar1/b ais myersely proportlonal td; a
sign varies inversely withb
o0 Infinity sign y — o0 y tends to infinity
Leader 7, ...,17 seven to seventeen




Therefore sign c=Dhb Thereforec equalsh
Because sign c=Dhb Because (since) equalsh
/ Angle la Angle alpha
A Triangle AABC Triangle capitahbc
v Equal angle sign /B=/C.BxC &I;ri:talb has the same angle as cap-
lim Limit sian lim £ () Limit of the function f of x for x
g X—Xo tending tox (sub) zero
2u(x.y) Dif u to dif x; partial derivative of
0 Curly d p ‘ the functionu with two arguments
X x andy with respect tox
X Integral between the limits z(|
Int I'si f equalsy andb of the functionf of z
J iegrat sign L (2)dz dz; function f of zintegrated within
limits a andb
Double integral Double integral of the functiorf
i sign ffo f(x y)dxdy over the area capital
Triple integral fff Triple integral of the functioih over
) h
3 sign 0 (x.y. Z)dx dy dz the volume bold
Circuital integral; integral round a
. : losed circuitK; integral of the
Circled integral f(y)d ¢lose !
$ reled integra § (y)dy function f taken along a closed con-
K tour K
Integral over the closed surface cap-

Surface integral

ital bold a (A) of the function capi-
tal f




\% Del, nabla Vo Del (nabla)y
V2, A Laplacian VZp, A Laplacian ofy; del squaren
grad Gradient grad ¢ Gradient (of)p
div Divergence divb Divergence (of) bold vectds
curl, rot Curl curl & rot & Curl (of) bold vectora
- Hat a a squared with hat
- Hat a hata squareda with hat squared
A /B,C Ic_:lggttcletter AB, A, B, C, etc. Light letter capitak, b, c, etc.
A B,C Calligraphic let- A B, C, efc. Calligraphic letter capitahk, b, c,
ter A, B, C, etc. etc.
W, a, B, b Ghotic letters W a, B, b etc. Ghotic letter capitah, lower char-
actera etc.
N Aleph N? second power of aleph
R Real part of com- R(a+b) —a Re_al pqrt of complex numbarplus
plex number b timesi equalsa
3 Imaginary part of I(a+ br) b Imaginary part of complex numbe

complex number

aplusb timesi equalsh

Complex conju-
gation sign

Complex number conjugate of
equals real part oz minus imagi-
nary part ofz times:

Imaginary unit

1 squared equals minus one




N

ot)

Sets union sign AuB Union of (sets) all capitah andb
The union of (sets) fromn(equals)
N one to (capitaln of (capital)b sub
Sets union sign U Bn n; the union of all (sets) (capita
n=1 b subn from (n equals) one ton
equals) (capitalip
Sets intersection A Intersection of (sets) all capita
. n B
sign andb
The intersection of (sets) froom
. . N equals) one to (capitah of (cap-
Zetns Intersection (M Bn ital) b sub n; the intersection of
9 n=1 all (sets) (capitalp subn from (n
equals) one tonequals) (capitalip
Sets difer- Difference of (sets) all capite
ence sign (sett A\B andb; (set), (capitala minus (set),
theoretic minus) (capital)b
. _ Difference of an empty set and (s
Empty set sign A= (capital)a equals empty set
Cartesian product Cartesian product of (sets) all cay
: AxB
of sets sign talaandb
The Cartesian product of (set
from (n equals) one to (capitak)
Cartesian product >N< X of (capital) x subn; the Cartesian
of sets sign LR product of all (sets) (capitaly sub
n from (n equals) one tor( equals)
(capital)n
(set) (capitalpis included into (set
Inclusion sign AcB (capital)b; (set) (capitalp includes
(set) (capitalpa
(set) (capitalpisincluded into (set
Inclusion sign A>B (capital)a; (set) (capitalp includes
(set) (capitalp
(element)a is in the (set) (calli-
Set membership ac A graphic)a; (element)a belongs to

sign

the (set) (calligraphicy; (set) (cal-

ligraphic)a contains an elemerat




Set membershiy

=4

(element)a is in the (set) (calli-
graphic)a; (element)a belongs to

> sign A>a the (set) (calligraphicy; (set) (cal-
ligraphic)a contains an elemerat
!IDJ ag?:r, trgﬁg: (matrix) Hermitian conjugate (cor
Jug " jugate transposed, transjugated)
T pose, Hermitian AT : ) N .
conjugate on (matr|?<) (calllgraphlc) a; (calli-
fransjugate sign graphic)a super(script) dagger
t Double dagaer Newtort Newton double dagger; Newton s
99 per(script) double dagger
i f_\bbreviation" for «— Oiff 2% — O X equals zero if and only if two
if and only if timesx equals zero
Material imolica- x equals two implies that minus
=, (=) tion sian P X=2= —X=-2 equals minus twox equal two en-
9 tails minusx equal minus two
Material equiva- X equals if and only if minusx
lence sign, fF, if Y2 x_ 2 equgls minus twox equal two is
and only if equivalent to minux equal minus
two
Logical negation (—A) < A not not (capital)a is equivalent to
sign, not (capital)a
(initial) parenthesisx greater ther
two or x greater then five (fi;
y L_oglc_al disjunc- (x>2v x> 5) “ = 2 nal) parenthesis is equivalent to
tion sign, or greater then twox greater then twa
or x greater then five in parenthes
is equivalent tox greater then two
(initial) parenthesisx greater ther
Logical conjunc- two and x greater then five (fi
tion sign, wedge nal) parenthesis is equivalent to
A ' (x> 2 A x> 5) <= x> 5| greater then fivex greater then twa

(exterior) product
sign

andx greater then five in parenth¢
ses is equivalent tx greater then
five

D
1




Universal quan-

for all x in the (set) light (capitaly

- 2
. (AN tification sign VXER; X7 > X X squared is not less then
Existential quan ) It existsx in the (set) light (capital
1.(V) tification sign XER XD r such thatx is not less then five
Uniqueness It exists exactly onex in the (set)
EINGV2) guantification dIxeR; —x =34 light (capital) r such that minus
sign equals three point four
tensor product of vectors bosdand
bold b; bold a with an arrow, ten-
® Tensor product 308 sor product sign bold with an ar-
sign row; tensorial multiplication of vect
tors (bold)a and (bold)b; tensor
product of vectors andb, all bold
Tensor product of (all) vectors fron
(j equals three) toj(equals)k plus
® Tensor  product &)'\7 | of vectors (bold)v sub j; tensor
sign = product sign with limits { equals)

three and | equals)k plusl, boldv
with an arrow sulb

>




Greek Alphabet Typical notation for various sets of
numbers

alpha set of natural numbers

beta integers

gamma set of rational numbers

delta set of real numbers

Q| A O|N|Z

epsilon set of complex number

()

zeta

qwﬂ%%h@

eta

8,9 theta

iota

kappa

lambda

mu

nu

Xi

oM=< ||~ x|~

omikron

n,w pi

ps 0 rho

o, sigma

T tau

v | upsilon, ypsilon

¢, ¢ phi

chi

psi

DIE Xl e =AM o EonZZ >R —O ITINmi>| - wm >

€&

omega




Trigonometric and hyperbolic functions

Sign Designation \ Example Wording
sin Sine sinx Sinex
cos Cosine COSX Cosinex
tan; tg Tangent tanx, tg x Tangentx; tan x
cot, ctg, ctn Cotangent cot X, ctg x, ctn x Cotangenk
cosec Cosecant cosecx Cosecank
sec Secant secx Secantx
a_rciW Arc sine; inverse arcsinx: sin 1 x Arc sinex; t.he .an.gle Whose sine is
sin sine X; inverse sine; sine minus one
. : Ar inex; the angle wh -
arccos, Arc cosine; In- , 1 e C.OS_ &%, the a g'e . 0S€ co
1 . arccosx; cos - x sine isx; inverse cosinex; cosine
cos verse cosine :
minus onex
arctan; Arc tangent; in- arctanc tan-1 x Arc.tgn % thet anglt:lx\./vthose ta;ng_ent
tan-t verse tangent , is X; inverse tangenx; tangent mi-
nus onex
) Arc cotangentx; the angle whose
arccot; Arc  cotangent; _ 1 S _
A ; arccotx; cot * x cotangent is¢; inverse cotangerx;
cot” inverse cotangent )
cotangent minus one
sinh Hyperbolic sine sinhx Shinex; hyperbolic sinex
cosh Hyperbolic cosine coshx Koshx; hyperbolic cosine
tanh Hyperbolic tangent tanhx Thanx; hyperbolic tangenk
coth Hyperbolic cotangent cothx Koth x; hyperbolic cotangent




coseh Hyperbolic cosecant cosehx Kosetchx; hyperbolic cosecant
sech Hyperbolic secant sechx Setchx; hyperbolic secart
inh: Arc (inver hy- . . . .
arcslnh, C ( Ve _se) y sinhrt x Inverse shine; shine minus on&
sinh ! perbolic sine
arccosh; | Arc (inverse) hy- coshr! x Inverse kosh; kosh minus one
coshrt perbolic cosine
arctanh; Are (myerse) ny- tam? x Inverse tharx; than minus on&
tanhr! perbolic tangent
Arc (inverse)
arccoth; h : 4 . :
o yperbolic cotan- coth™ x Inverse kothx; koth minus onex
coth
gent
Arc (inverse) hy- .
arccoselch ( : ) hy cosech! x Inverse kosetch; kosetch minus ong
cosech perbolic cosecant
: Arc (inverse) hy- .
arcsech; ( : ) hy sechr! x Inverse setclx; setch minus on&
secht?! perbolic secant




Wor ding of more complicated formulas

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

b(c + d)
1) aoverb timesc plusd in parentheses
2) aover the product ob times (initial) parenthesis plusd parenthesis

2

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

=)

1) aoverb timesc plusd in parentheses
2) aover the produchc this fraction followed by plusl, all in parentheses

2w

cosh—
A= Lp _ sinh2—W
cothz—W Lp

Lp

1) Capitala equals hyperbolic cosine twa over capitall small p divided by hyperbolic tangent
two w over capital small p equals hyperbolic sine tww over capital smallp

2) Capitala equals fraction bar; over the fraction bar hyperbolic cesihthe fraction twav over
capitall small p; below the fraction bar hyperbolic cotangent of the fractiowo w over capitall
small p; behind the fraction bar equals hyperbolic sine of twover capital smallp

J P 3dx
p+In
Xa

1) Integral between the limitssuba andx subb of | subp cubed ovep plusl subnto the minus
three timesix

2) Integral between the limits subscripta andx subscriptn of the fraction capital subp cubed
over the sum op plus capital subn to the power minus three, this fraction multiplied by the



i% {Bi [(3+ &) (%>_ ~(3+ 8)23“]}

1) Plus or minus one over twbtimes the square root & plus or minus three plussquared times
E sub zero oveE to the power two ovem minus three plugs squared times three to the power
minus two

2) Plus or minus one over two capitathe whole multiplied by the square root of initial brace
capitalb plus or minus initial bracket, the sum of three piug parentheses squared multiplied by
the fraction capitaé subscript zero over capitalin parentheses to the power fraction two oxer
minus the sum of three plusin parentheses squared multiplied by three to the powksrdncex

minus two bracket brace
Af Q: Q.
2Q— [ 4 [ =+ 4/ =
% (Vo T\ a
- Af\2
(e+1) — <2Q—)
fo

1) ¢ equalsm times inverse tangent of minus tv@timesAf, over f sub zero times the square
root of Q sub one ove® sub two plus the square root @sub two overQ sub one in parentheses
overe plus one minus tw@ timesAf over f sub zero in parentheses squared in brackets.

2) ¢ equalsmtimes tangent to the power minus one of initial four-linediket minus long fraction
bar above the fraction bar two capittimes the fraction capital delth over f subscript zero
multiplied by initial two-line parenthesis square root bétfraction capitat] subscript one over
capital g subscript two this fraction plus the square root of the foactapitalq sub two over
capitalg sub one final parentheses below the fraction bar the suphfs one times the fraction
capital deltaf over f sub zero final parenthesis squared final four-line bracket

¢ = mtan*




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

triangle with vertices (all capital, b,

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

Geometry

a
Xy

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

B

once the angles (all capitad) b, x and
(all capital) x, b, c are equal, the line

is called anangle bisector (bisector of
the angle, all capitad, b, ¢); all bisec-
tors intersect in a point calladcenter;
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 calledentroid (or
geometric barycenter)



C
b
a b a
a
b
C C

equilateral triangle (lengths of isosceles triangle (lengths of scalene triangle (Ilengths of all
all edges equal) two edges equal) edges dierent)

. >90°
9
| \
right triangle (with one right obtuse triangle acute triangle

angle)

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

®

m

sector
circumference

perimeter

about circles



2)

[

6)

guadrilaterals (quadrangles, quads):

1) trapezoid (UK) trapezium (US)
2) trapezium (UK) trapezoid (US)
3) parallelogram or rhomboid

4) rhomb or rhombus

5) rectangle

6) square

5)




