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In mathematics, special graphs, notation and symboleguarly used to represent con-
cepts that are often quite abstract. Students are frequently confused by smmiantions, especially
when their meaning changes from oaee| of education to theaxt, from one teacher to another or from

one year to theext.

In order to standardize the teaching and ensure a more uniform understanding of the
graphs, notation and symbols used in secondary school mathematics courses, the ministére de I'Educa-
tion has povided teachers, schools, publishers, and authors of tesézandations with a document
which specifies the meaning of each of thesweuations This publication, which is avisedversion of
the document bearing the same title (code 16-3306A, 1982), is designed to makertresgeons as

universal as possible.

This document lists only thosers@ntions that are most commonly used or that are ne-
cessary for the sake of consistgeachers are therefore encouraged to use the graphs, notation and sym-

bols found in this publication.

Mihran Djiknavorian
Mathematics Coordinator

Ministére de 'Education



GRAPHS

NOTATION EXAMPLE COMMENTS
SYMBOLS
- -P » Symbol for a logical negation;

* - Preads “not P” or “the negation of P.”

[ POQ » Symbol for a logical conjunction;
« POQ reads “P and Q” or “the conjunction of P and Q.”

O POQ * Symbol for a logical disjunction;
e POQ reads “P or Q" or “the disjunction of P and Q.”
v PvQ * Symbol for an exclusive logical disjunction;
« P Y Qreads “P or Q" or “the exclusive disjunction of
Pand Q.
— P—Q e Symbol for a conditional;
e P— Qreads “if P, then Q”;
* In this expression, P is called the antecedent and Q, the conse-
quent.
- PoQ « Symbol for a biconditional;
e P o Qreads “Pifand only if Q.
] PO Q » Symbol for a logical implication;
« PO Qreads “P implies Q.
= P=Q » Symbol for a logical equivalence;

* P = Qreads “P is logically equivalent to Q.”




GRAPHS

NOTATION EXAMPLE COMMENTS
SYMBOLS

U Symbol for a universe or universal set.

(] bOE Symbol for a member of a set;
b [0 E reads b belongs to E” orb is an element of E.”

O bOE Symbol indicating that an element is not a member of a set;
b [0 E reads b does not belong to E” ob‘is not an element
of E”

[ UxOE Symbol for the universal quantifier;
Ox O E reads “for every elementbelonging to set E.”

3 dxXOE Symbol for the existential quantifier;
dx O E reads for at least one elemexbelonging to set E” or
“there exists at least one elemeitelonging to set E.”

= dxOE Symbol for the unique existential quantifier;

1 1 .
IxOE reads “there exists one and only one element
belonging to set E.”

%) Symbol for the empty set;
{ } can also represent the empty set.

{ } {a, b, c} Notation for listing the elements of a set (roster method);

{4, b, ¢} reads “the set of elemendsb andc.”



GRAPHS

NOTATION EXAMPLE COMMENTS
SYMBOLS
{ | } {xON |xis adivisor < Setdescribed with set-builder notation;
of 12} « {x0ON|xis adivisor of 12} readsx‘is a natural number such

thatx is a divisor of 12
* the vertical line reads “such that.”

C ACE * Symbol for a subset;
* A C Ereads“Ais asubsetof E.” or “Ais included in or equal
to E”
Z AZE * Symbol indicating that a set is not a subset of another set;

» A ¢ Ereads “Ais not a subset of E.” or “A is neither included
in nor equal to E.”

C ACE » Symbol for a proper subset;
« A C Ereads “Ais a proper subset of E.”

Z AZE * Symbol indicating that a set is not a proper subset of another
set;
* A ¢ Ereads “Ais not a proper subset of E.”

n() n(E) * Notation for cardinality;
* n(E) reads “the number of elements in set E” or “the cardi-
nality of set E.”

P() P(E) * Notation for a power set;
* notation for the set of subsets of a set;
*  P(E) reads “the power set of E” or “P of E.”




GRAPHS

NOTATION EXAMPLE COMMENTS
SYMBOLS
N AnB Symbol for the intersection of sets;
A n B reads “A intersection B” or “A intersect B.”
O AUOB Symbol for the union of sets;
A 0 B reads “A union B.”
\ A\B Symbol for the difference of sets;
A\ B reads “A minus B.”
' E' Notation for the complement of a set in the universe U;
E’ reads “the complement of E in the universe U” or
“E prime.”
X AXB Symbol for the Cartesian product;
A X B reads “A cross B” or “the Cartesian product of A and B”;
Refer to page 11 for another use of this symbol.
(w1, m) (a, b) Notation for an ordered pair;
(a, b) reads “the ordered parb”
(w) f(x) Notation for the image of an element under a relation or a

function;
f(x) reads f of x.”



GRAPHS

dom

ran

fx)

domR

ran R

gof

NOTATION EXAMPLE COMMENTS
SYMBOLS
() f(A) Notation for the image of a set under a function whose
domain is A;
f(A) reads ‘f of A
— f:A—B Notation for a function;
f : A— B reads “the function f from the source set A to the
target set B.”
— X+ f(X) Symbol for the rule of correspondence of a function;
x+— f(X) reads X hasf(x) as its image.”
— — (=) f:A—=B:iX—>y= Notation for a function;

f:A—B:x—y=f(X) reads f from A to B such that every element
x of A is associated with an elemsnn B such thay = f ().

Notation for the domain of a relation;
dom R reads “the domain of R.”

Notation for the range of a relation;
ran R reads “the range of R.”

Notation for the composition of relations;
go freads § of f.

Notation for the inverse;

f~1 reads “the inverse gt or “f to the minus one”;
Refer to page 10 for another use of this notation.



GRAPHS
NOTATION
SYMBOLS

EXAMPLE

COMMENTS

A

logy

Ay

@]

23
Q]

logy, X

In x

Notation for change;
Ay reads “deltgy” or “change iny”;
Refer to page 19 for another use of this notation.

Notation for a power;
a" reads “thenth power ofa” or “a to then.”

Notation for a radical,
~/a reads “the positive square rootadfor “the radical ofa.”

Notation for thenth root;

Va reads “thenth root ofa’;

if nis an odd number, there exists atteroot ofa;

if nis an even number ards a positive number or zero,
there are twaith roots ofa and these roots are additive
inverses;

if nis an even number ards a negative number, there is no
nth root ofa.

Notation for a logarithm to base
logy, X reads “logarithm ok to baseb.”

Notation for a logarithm to base e;
In x reads “logarithm ok to base e” or “natural logarithm of
X" or “Napierian logarithm ok.”



GRAPHS

NOTATION EXAMPLE COMMENTS
SYMBOLS
log log x Notation for a logarithm to base 10;
log x reads “logarithm ok to base 10” or “common logarithm xf
sin sinx Notation for sine;
sinX reads “sinx” or “sine X’ or “sine ofx.”
cos COSX Notation for cosine;
cosx reads “cox” or “cosinex” or “cosine ofx.”
tan tanx Notation for tangent;
tanx reads “tarx’ or “tangentx” or “tangent ofx.”
cot cotx Notation for cotangent;
cotx reads “coi” or “cotangentx” or “cotangent of.”
sec secx Notation for secant;
secx reads “sex” or “secantx” or “secant ofx.”
coSseaq cosecx Notation for cosecant;
cosecx reads “coser” or “cosecanix’or “cosecant ok.”
arc sin arc sinx Notation for the arc sine function;
arc sinx reads “arc six” or “arc sinex” or “arc sine ofx.”
arc cos arc cosx Notation for the arc cosine function;

arc cosx reads “arc cog’ or “arc cosinex” or “arc cosine ok.”
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NOTATION EXAMPLE COMMENTS
SYMBOLS
arc tan arc tanx Notation for the arc tangent function;

arc tanx reads “arc taw” or “arc tangenk” or “arc tangent ok.”

N Symbol for the set of natural numbers;
N={0,1,23, ...}

Z Symbol for the set of integers;
zZ={..-3,-2,-1,0,1,2,3, ... }.

Q Symbol for the set of rational numbers;
Q={x|x= % , Wherea andb are integers arlalis not equal to
zero}.

D Symbol for the set of decimal nhumbers;
D={x|x= % , Wherea is an integer and b = 1@vhere
n [0 IN}.

Q' Symbol for the set of irrational numbers;
the complement ob) in R.

R Symbol for the set of real numbers;
R=QOQ'".

‘ > R Graph of the real number line.
0o 1
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NOTATION EXAMPLE COMMENTS
SYMBOLS

i Symbol for the imaginary number whose square is equaljo —

i2=-1.
C Symbol for the set of complex numbers;

C ={z| z=a + bi, wherea andb are real numbers and
i2=-1}.

* 7" Notation indicating that zero has been removed from the sets
N, Z,Q, D andR,;
Z* reads Z star” or ‘Z starred”;
7" ={..-3,-2,-1,1,2,3, ... }.

. Z, Notation indicating the set of positive numbers belonging to
the setZ, Q, Q’, D andR;
Z., reads “the set of positive integers”;
Z.={0,1,2,3, ...}

| Z_ Notation indicating the set of negative numbers belonging to
the setZ, Q, Q’, D andR,;
Z _reads “the set of negative integers”;
Z_={...,-3,-2,-1, 0}.

* 7% Notation indicating only the positive numbers belonging to

the setZ, Q, D andR;
7% reads “the set consisting only of positive integers”;
77=41,2,3,..}



GRAPHS
NOTATION
SYMBOLS

EXAMPLE

COMMENTS

%

Z*

1.234

(a+b)?

Notation indicating only the negative numbers belonging to

the setZ, Q, D andR;
Z* reads “the set consisting only of negative integers”;
Z*={..,-3,-2,-1}.

Notation for the additive inverse or opposite of a number;
—areads “the opposite @ or “minusa”;
Refer to page 11 for another use of this notation.

Notation for the multiplicative inverse or reciprocal of a num-

ber;

a1= 1 reads “the reciprocal af or “ato the minus 17;

a
Refer to page 5 for another use of this notation.

Notation for the period of an infinite decimal,
1.234 reads “1.234, where 34 is repeating”;

1.234 =1.234 343 434 343 ... and its period is 34;
Refer to pages 16 and 18 for other uses of this symbol.

Symbol for grouping of terms;

(a+ b)2 reads & plusb all squared” or “the square af
plusb.”

-10 -



GRAPHS
NOTATION
SYMBOLS

EXAMPLE

COMMENTS

+

2+3 .
f+g .

olo

Symbol for addition;
2 + 3 reads “2 plus 3” or “add 2 and 3”;
f +g reads “f plug.”

Symbol for subtraction;
3 — 2 reads “3 minus 2" or “subtract 2 from 3”;
f —g reads “f minug.’

Symbol for multiplication;
2 X 3 reads “2 times 3” or “multiply 2 by 3,
Refer to page 4 for another use of this symbol.

Symbol for division;
a + b reads adivided byb” or “divide a by b.”

Notation for a fraction, a division, a ratio or a rational num-

ber™

a
b

overb” or “the fractiona overb” or “the ratio ofatob.”

reads ais divided byb” or “the division ofa by b” or “a

Symbol for a ratio;
a: breads “the ratio oaAtob”

Notation for absolute value;
| a| reads “the absolute value af

-11 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
[7] [a] * Notation for the greatest integer less than or equal to a real num-
ber;

» [a] reads “the greatest integer less than or equal to

= a=b e Symbol for equality;
* a=breads ais equal td" or “a equals.”

Z azb * Symbol for non-equality;
* a#breads ais not equal td.”

< a<b * Symbol for an inequality;
e a<breadsais less tham”

> a>b * Symbol for an inequality;
e a>breads ais greater thab.”

IN
s}
IN
O
°

Symbol for an inequality;
* ac<breads‘ais less than or equal b5

v
Q
\
O
°

Symbol for an inequality;
 a=breads ais greater than or equal b3

= a=b « Symbol for an approximation;
e« a=breads ais approximately equal to b” or‘is roughly
equal tab.”

-12 -



GRAPHS
NOTATION
SYMBOLS

EXAMPLE

COMMENTS

>

X 10

O

Qe

lcm2 1km

ax 10"

la,b]

[a, b]

Symbol for change of scale;
1cmA 1 kmreads “1 cm corresponds to 1 km.”

Scientific notation;

number expressed in the foarx 10" where 1< |a | <10,
aldDandnOZ.

Symbol for infinity;
oo reads “infinity.”

Notation for an open interval;

] &, b[ reads “open interval with end poirdsandb” or “open
intervala b”;

]a, b[is also written K O R | a <x < b}.

Graph of the open intervai] b.

Notation for a closed interval;

[a, b] reads “closed interval with end poirgsandb” or
“closed interval b”;

[a, b]is also written ¢k O R | a< x< b}.

Graph of the closed intervah[b].

-13 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
[, m [ [a, b[ Notation for a bounded interval open on the right and closed

on the left;
[a, b[ reads “interval open on the right with endpoints a and
b";
[a, b[is also written k R | a< x <b}.

® o—> R Graph of the bounded interva,[b[, which is open on the

a b right.

], m ] ]a, b] Notation for a bounded interval open on the left and closed on

the right;
] a, b] reads “interval open on the left with endpoiatand
b”;
]a, b]is also written k O R |a<x < b}.

o B—» R Graph of the bounded intervad,]b], which is open on the

a left.

]—o0,m [ ]—o0, a] Notation for an unbounded interval open on the right;
] -, a[ reads “the set of real numbers less thgn
]—, & is also written ¢ O R | x < a}.
2 > R Graph of the unbounded intervaic, a[, which is open on

the right.

-14 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
]—o0,m ] ]—00, @] * Notation for an unbounded interval closed on the right;
* ]-oo, @ reads “the set of real numbers less than or equal to
a”;

e ]-w,a]is also written K 0 R | x < a}.

s > R e Graph of the unbounded intervald, a], which is closed on
the right.
Jm, +oof ]a, +oof * Notation for an unbounded interval open on the left;
* ]a, +oof reads “the set of real numbers greater @ian
e Ja, +oo[is also written ¢ O R | x > a}.
2 > R * Graph of the unbounded interval, foo [, which is open on the
left.
[m, +oof [a, +oof * Notation for an unbounded interval closed on the left;
* [a, +oo[ reads “the set of real numbers greater than or eqa&] to
e [a +o[is also written ¥ O R | x> a}.
s > R * Graph of the unbounded interval froo[, which is closed on the

left.

-15 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
Q Symbol for the set of all the possible outcomes of a random

experiment;
Q reads “omega.”

P) P(E) * Notation for the probability of an event;
P(E) reads “P of E” or “the probability of event E.”

P(/) P(B/A) Notation for the conditional probability of an event with
respect to another;
P(B/A) reads “the probability of B given A.” or “the probability
that event B will occur after event A has occurred.”
n Notation for the summation of terms;
> ! n . .
=1 > @ reads “the sum dhe numbersy, fromi =1 toi =n.”
i=1
| e Notation for the arithmetic mean of a distribution;

X reads X bar” or “the arithmetic mean of;
Refer to pages 10 and 18 for other uses of this notation.

Med Symbol for the median of a distribution;
Med reads “the median.”

Mod Symbol for the mode of a distribution;

Mod reads “the mode.”

-16 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
Q Q1 Notation for a quartile or a quintile;
Q reads “the first quartile” or “the first quintile” or “Q one.”
Q Symbol for the semi-interquartile range;
Q reads “the semi-interquartile range.”
o Symbol for the standard deviation of a population;
o reads “sigma”;
The symbol s is used for a population sample.
I n! Notation for a factorial;
n! reads h factorial.”
A. Representation of a point;

example point A;
Refer to page 22 for another use of this representation.

Representation of a line;
examplelinel or line AB.

Representation of a half-line (ray);

a half-line (ray) is denoted by a letter representing its origin, fol-
lowed by a second letter representing another point on that half-
line;

example half-line CD.

-17 -



GRAPHS
NOTATION
SYMBOLS

EXAMPLE

COMMENTS

/

d(@, )

V4

L

E

d(A, B)
d(P,I)

AB 7 CD

AB / CD

AB 1 CD
AB L CD

Notation for a segment;

AB reads “segment AB”;
Refer to pages 10 and 16 for other uses of this notation.

Representation of a segment;

a segment is denoted by two letters representing its two end
points;

examplesegment EF.

Notation for distance;
d(A, B) reads “the distance from A to B”;
d(P,!) reads “the distance from point P to liné

Symbol for parallelism;
AB / CD reads “line AB is parallel to line CD” or “AB is paral-
lel to CD”;

AB / CD reads “segment AB is parallel to segment CD” or
“segments AB and CD are parallel.”

Symbol for perpendicularity;
AB 1 CD reads “line AB is perpendicular to line CD” or
“ AB is perpendicular to CD”;

AB 1 CD reads “segment AB is perpendicular to segment CD”
or “segments AB and CD are perpendicular.”

Symbol for a right angle in a geometric plane figure.

-18 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
/ / ABC * Notation for an angle;
Z A  / ABC reads “angle ABC”;
/1  / Areads “angle A",
* / lreads“angle 1.
] AB « Notation for an arc;
ABC * AB reads “arc A B”;
* ABC reads “arc AC passing through B” or “arc ABC.”
m mAB * Notation for a measure;
m / ABC «  mAB reads “the measure of segment AB”;
e m £ ABC reads “the measure of angle ABC.”
A A ABC * Notation for a triangle;

A ABC = A DEF .

A ABC ~ A DEF .

A ABC reads “triangle ABC” or “triangle with vertices A, B
and C”;
Refer to page 6 for another use of this notation.

Symbol for congruency (isometric figures);
A ABC = A DEF reads “triangle ABC is congruent to triangle
DEF” or “triangle ABC and triangle DEF are isometric.”

Symbol for similarity;
A ABC ~ A DEF reads “triangle ABC is similar to triangle
DEF” or “triangle ABC and triangle DEF are similar.”

-19 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
t ty Symbol that usually designates a translation;
t(a, b) t, reads “translatiohone”;
In the Cartesian plangy, 1) designates the translation that
maps the ordered pair (0, 0) onto the ordered paln) (
t Representation of the translation
/
r ry Symbol that usually designates a rotation;
r, reads “rotatiom one.”
r rc, a Representation of the rotation
0 \/\/ ‘ A rotation is also denoted by ), where C represents the
N N P 4 centre of rotation and, the angle of rotation.
A
GC
S S Symbol that usually designates symmetry with respect to a

line;
s, reads “reflectiors one”

Representation of the axis of symmetry
An axis of symmetry is also denoted $ywherel represents

the axis of symmetry.

-20 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
h hy Symbol that usually designates a dilatation;
h, reads “dilatatiorh one.”
h hc, K Representation of the dilatatibn
= /k/ A dilatation is also denoted lhyc ), where C represents its
- centre andk, the scale factor.
~ 1
cl -
-0
= AB Notation for a directed line segment;
AB reads “directed line segment AB”;
Refer to page 22 for another use of this notation.
/B Represents directed line segment AB.
A
— Symbol for equality;
! AB 1 CD l N auaty
AB 1t CD reads “directed segments AB and CD are equal’;
(A,C)1 (B, D) (A, C) 1 (B, D) reads “ordered pairs (A, C) and (B, D) are

equal.”

-21 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
— 7 Notation for a vector;
— 7 i, 1.
AB ;eads vectox”;
AB reads “vector AB”;
Refer to page 21 for another use of this notation.
el 171 Notation for the norm of a vector (vector length);
IV || reads “the norm of vectaf or “the length of vectov.”
Notation for a scalar product;
vV P
U -V reads “the scalar product wfindv’;
Refer to page 17 for another use of this notation.
YA Representation of a system of perpendicular axes.

xyY

xY

Representation of a system of oblique axes.

-22 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
7 » Notation for a vector parallel to tixeaxis.
? * Notation for a vector parallel to tlyeaxis.
YA * Representation of an orthogonal coordinate system.
U
I—»
0 1 X
YA * Representation of an orthonormal coordinate system.
1T
[
T 0 :II- T T X;

-23 -
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NOTATION EXAMPLE COMMENTS
SYMBOLS
YA Representation of an orthonormal (Cartesian) coordinate sys-
1 tem;
1 This Cartesian plane is often called a Cartesian coordinate
_ system;
o] 1 X Two-dimensional space IR X R or R,
(0,0 P(3, 4) * Notation for the Cartesian coordinates of a point in a Carte-

sian plane;

P(3, 4) reads “point P with coordinates 3 and 4”;

the first coordinate is called tlkecoordinate (or abscissa) of P
and the second is called theoordinate (or ordinate) of P.

-24 -
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Abscissa

Absolute value
Addition

Additive inverse (opposite)
And (conjunction)
Angle

Approximately equal to
Arc

Arc cosine

Arc sine

Arc tangent

Arithmetic mean

Belongs to

Biconditional

Cardinality

Cartesian coordinates

Cartesian coordinate system

Cartesian product
Change 4)

Change of scale

24
11
11
10

19

12
19

24
24

13

Closed interval
Complement

Complex numbers
Composition
Conditional
Conditional probability
Conjunction
Corresponds to
Cosecant

Cosine

Cotangent

Decimal numbers
Difference of sets
Dilatation

Directed line segment
Disjunction

Distance

Division

Domain

Element of
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13

16

13

21
21

18
11

Equality

Empty set

Equality

Exclusive disjunction

Existential quantifier (there exists

at least one elemey

Factorial
For every element
Fraction

Function

Greater than

Greater than or equal to

12

21

17

11

12
12

Greatest integer less thanor equal to 12

Half-line (ray)

Image
Imaginary number
Inequalities

Infinity

17

4,5
9
12
13



Integers

Intersection of sets
Interval closed on the left
Interval closed on the right
Interval open on the left
Interval open on the right
Inverse of a function
Irrational numbers

Isometric figures

Less than
Length of a vector
Less than or equal to

Line

14, 15
14, 15
14, 15
14

5

8

19

12
22
12
17

Listing the elements of a set (roster

method)

Logarithm to base 10 (common)

Logarithm to basé

Logarithm to base e (natural)

Logical equivalence
Logical implication

Logical operations

Measure

Median

Member of a set
Minus

Minus (subtraction)
Mode

Multiplication

Multiplicative inverse

nth Root

Natural numbers
Negation
Negative numbers
Non-equality
Norm of a vector

Not (negation)

Open interval
Opposite of a number
Or (disjunction)
Ordered pair
Ordinate
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19
16

4,10
11

16

11
10

9,10
12
22

13
10

24

Orthogonal coordinate system

Orthonormal coordinate system

Parallelism

Parentheses

Period (decimal number)
Perpendicularity

Plus (addition)

Point

Positive numbers

Power

Power set

Probability of an event

Proper subset

Quartile
Quintile

Radical
Ratio
Rational numbers

Real number line

23
23

18
10
10

18

11

17

16

17
17

11



Real numbers
Reciprocal of a number
Right angle

Rotation

Rule of correspondence

Scalar product

Scientific notation
Secant

Segment

Set-builder notation

Set of all possible outcomes
Set of complex numbers
Set of decimal numbers
Set of integers

Set of irrational numbers
Set of natural numbers
Set of negative numbers
Set of positive numbers
Set of rational numbers
Set of real numbers

Set operations

1

10
8

20

22
13

18

©

16

hmoo@'Sooooo"

Similarity

Sine

Square root

Square root of

Standard deviation

Subset

Subtraction

Summation

Symmetry with respect to a line
System of oblique axes

System of perpendicular axes

Tangent

Times (multiplication)
Translation

Triangle

Trigonometric functions

Trigonometric ratios

Union of sets

Unigue existential quantifier (there

exists one and only one elemejt

-31-

19

17

11
16
20
22
22

11
20
19
7,8
7,8

2

Universal quantifier (for every
elementx belonging to set E)
Universal set

Universe

Vector

Vector length

x-coordinate

y-coordinate

Zero (set without)

22
22

24

24

9,10



