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Mathematical Signs and Symbols for Use
. in the Physical Sciences and Technology

Introduction

This documgnt, containing a selection of mathematical signs and symbols recommended for use in thie phy-
sical scienced and technology, is part of a more comprehensive publication dealing with ‘quantities and units
On various fi¢lds of science and technology.
This publicafion is issued as ISO Recommendation R 31/Part I, Part I, ete.
Where several signs or symbols with the same meaning are given, they arc op-an equal footing.
Norecommepdation is made or implied about the fount of uprighttype in which certain mathematical symbols
are printed. [n this document the same fount is used as in the colomms*Meaning’ and “Remarks’,

Some princigles for printing symbols and numbers are given in ISO:Recommendation R 31/Part XI1 %)

1. Arithmetic, algebra and analysis of real scalar quantities

l;::;n Sign or Symbol Meaning Remarks

11 = equal to

12 F % not equal to

1.3 = identically equal to It is recommended not to use this sign with
the meaning “defined as equal to".

1.4 oy corresponds to Examples:

: On the basis of the equation E = m|c?,
O 1g 29X 10 erg

When 1 cm on a map corresponds to allength
of 10 km one may write 1 cm 2 10 km

1.5 ~ approximately equal to

1.6 — approaches

1.7 o~ asymptotically equal to ~ is also used

1.8 ~ proportional to oz is also used

1.9 o] infinity

1.10 << smaller than

1.1 > larger than

112 | = < =< smaller than or equal to

113 |=> = =2 larger than or equal to

114 | < much smaller than

1.45 > much larger than

1.16 - plus

*}) Draft ISO Recommendatioﬁ No. 345
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Item .
No. Sign or Symbol Meaning Remarks
117 | — minus '
See also ISO/R 31 Xip¥
1.18 X multiplied by ] 2lso ISO/R 31 Pare 1)
a m -
1.19 y a/b a divided by b a:b is also used
120 | [a| magnitude of a
121 | a® a raised to the power n
1.22 12 o} Vo s/a square root of ¢ When—the-sign—y—or—y—is—to—qgperate on a
composite expression, brackety should be
used.
1
123 | o/ gt Va 4/a n'th root of a
124 | d {a) mean value of a The meaning of *“mean value'’ is|not comple-
tely defined until ‘the averaging procedure is
specified.
125 | ! factorial p, 1X2X3X ...Xp p is a positive integer (D
1.26 " binomial coefficient, nn—-1...n-p+hH
P IX2X...XPp
127 | ) sum
1.28 [ 1T product
129 | fil=) f(x) function f (or f) of the variable x
130 | (@ f@)" f®) — fta)
131 | ffm f(x) lim, f(x) the limit to which f(x) tends as x approaches a
Pyra
132 | 4z delta x = finite incrementof a
1.33 g delta x = variation. of'x
df ’ : . . . e . .
134 | 4= dfidx [ (x) differential coefficient of f(x) with respect to « Differentiation of a quantity with respect to
§ time is also indicated by placinga dot above
n the symbol for the quantity: ds{df = s
1.35 f [ (x) differential coefficient of order n of f(x)
: q

o | L) () O ierental coiien f (a0 00| g, and [l fareabouss
137 | df the total differential of Example: df (z,y) ~ (g.?fc) o +{ g_zf;) d
¥ x
1.38 {f(x) dx indefinite integral of f(x) with respect to x
4 ) .
1.39 rf(:r) dx fbf(.r) dr definite integral of f(x) fromz = atox = b ff(af) dx = <~/‘f(.‘l:)d.’n:>“t - <ff(x)d.r>r
* a . =10 a o=
‘ aFor integration over a closed curve, § is used
140 | e base of natural logarithms l
141 |e® expx e raised to the power x j e is also used
142 | log, x logarithm to the base a of x
143 [Inx log, x natural logarithm (Napierian logarithm) of x
144 |lgx logx logso ® common (Briggsian) logarithm of x
145 | lbxr logax binary logarithm of x

*) Some Principles for Printing Symbols and Numbers (Draft ISO Recommendation No. 345)

—f—
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Item .
No. Sign or Symbol Meaning Remarks
é

1.46 | sinx sine of &

1.47 | cosx cosine of &

148 |tanax, tgao tangent of x

149 | cotx, ctgx cotangent of x, - cotg x is also used

1
1.50 | secx secant-ofx;
cos x

1.51 cosec cosecant of x, P The functions 1.46 to 1.51 are <called fircular
functions. See also remark.which folloys 1.57

1.52 | arcsinfx arc sine of x Sometimes sin~1 & is,used

1.53 | arccogx arc cosine of x Sometimes cos! x is used

1.54 | arctan|x, arctg x arc tangent of x Sometimestan—! x is used

1.55 [ arccot]a, arcetg x arc cotangent of x Sometimes arccotg x or cot™! x is us¢d

1.56 | arcsec|x arc secant of x Sometimes sec™! x is used

1.57 | arccospc x arc cosecant of x Sometimes cosec™! x is used
The notation sin~!x etc. is derived friom the
fact that these functions are the inyerse of
the circular functions. Nevertheless, ggnerally

sin® 1 = {sin 1)*, etc.

1.58 | sinhax hyperbolic sine of x Sometimes sh x is used

1.59 | cosh o hyperbolic cosine of «¢ Sometimes ch x is used

1.60 | tanha hyperbolic tangent-of « Sometimes th x is used

1

1.61 | coth 4 hyperbolic cotangent of x

1.62 | sech xf hyperbolic secant of x

1.63 | cosechr hyperbolic cosecant of x The functions 1.58 to 1.63 are called | hyper-
bolic functions. See also remark which [follows
1.69

1.64 | arsinhfx inverse hyperbolic sine of x Sometimes sinh~1 x or arg sh x is used

1.65 | arcoshlr inverse hyperbolic cosine of Sometimes cosh~! x or arg ch x is used

1.66 | artanh x inverse hyperbolic tangent of x Sometimes tanh~! a or arg th x is used

1.67 | arcothx inverse hyperbolic cotangent of x Sometimes coth—! x or arg coth «x is used

1.68 | arsechx inverse hyperbolic secant of Sometimes sech~! x is used

1.69 | arcosech x inverse hyperbolic cosecant of Sometimes cosech~1 x is used
The notation sinh~* x etc. is derived from the
fact that these functions are the inverse of
the hyperbolic functions. Nevertheless, gene-
rally sinh® x=(sinh )", etc.
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2. Arithmetic, algebra and analysis of complex scalar quantities
(in addition to the signs and symbols listed in 1.)

Item . .
No. Sign or Symbol Meaning Remarks
21 i, j imaginary unity, i* = —1 In electrical technology j is generally used
2.2 Re z real part of z

) z=Rezilm z
23 Im z imaginary part of z
24 |z] modulus of z zs|z| el AEF
2.5 arg z argument of z arc z is also used argi= /2
2.6 z conjugate-of-z; comptex—conjugateof T = iZi Sometmes z % Useq instead

of z¥; but see jtem [1.24

3. Matriges

I't\le;n Sign or Symbol Meaning Remarks
34 A transpose of matrix A Ais obtained from A by interchapging rows

with columns

3.2 A complex conjugate matrix of matrix A Each element of A* is the complex conjugate
of the corresponding element of {

33 Al Hermitian conjugate matrix of matrix 4 At = A

4. Algebra and analysis of vectors and other tensors

':::‘ Sign or Symbol Meaning Remarks
—
4.1 A a vector A and 9 are also used J 3
4.2 A |, A magnitude of vector Also called absolute value
4.3 -B scalar product
4.4 AxB AAB vector product
. J

45 |y differential vector operator 1 This sign is called nabla; “is[also used
4.6 Vip, grady gradient of ¢ grad ¢ is also used
47 v A\ div A divergence of A

VXA VAN ,

| d ret ; | ed

4.8 curl A, rot A curl of A curl A and rot A are also us
4.9 Vg, Ag Laplacian of ¢
410 | When second order tensors

are represented by single let-

ters, sans serif type may be

reserved for that purpose:

e.g. A B
411 | Tensors of any order may be

represented by letter symbols

having indices, e.g.

gik: g:C, g‘.k
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