GW - Worksheet

Table of mathematical symbols

This table contains the most commonly used mathematical symbols (in our course). During the

tutorial session devoted to this course, we will work on some of these symbols. This reminder should

be kept, as we will need it for future teaching.

Sym.

N 8 T >

U

LA R INnNs

111

I

|1 S = SR |~ A SRR |

Pronunciation

negation
conjunction
disjunction

for all

there exists
subset of
strictly subset of
superset of
strictly superset of
union
intersection

set difference

empty set
subset (variant)

congruence
similar
strictly  subset  of

(variant)
partial subset

partially contains

not a subset of

not strictly a subset
of

does not contain
does not strictly con-

tain
not partially included

Meaning

Example

Part 1: Set Logic & Trigonometry

Not

And

Or

For each

There is at least one
Set inclusion

Strict inclusion
Superset (inverse of C)
Strict superset (inverse of C)
Set union

Set intersection

Set difference

Empty set
Subset (variant)

Equivalence

Similarity

Strict inclusion (variant)
Partial inclusion
Partially contains
Nan-inclusion
Non-strict inclusion
Non-contains
Non-strictly contains

Non-partial inclusion

=P means "not P”

P A @ means " P and Q7

PV Q means "P or ()"

Yo P(x) means "for all z, P(x)"

Jdz P(x) means “there exists at least one =
such that P(z)”

A C B means "the set A is a subset of the set
B!!

A © B means "the set A is strictly included
in the set B”

A D B means "the set A is a superset of the
set B”

A D B means "the set A is strictly a superset
of the set B”

AU B is the set containing all elements of A
or B

AN B is the set containing elements common
to A and B

A\ B is the set of elements in A that are not
in B

() is the set containing no elements

A € B means "the set A is included in the set
B!!

A = B means "the set A is equivalent to the
set B”

A ~ B means "the set A is similar to the set
B!:

A C B means "the set A is strictly included
in the set B”

A C B means "the set A is partially included
in the set B”

A O B means "the set A partially contains
the set B”

A Z B means "the set A is not a subset of the
set B”

A ¢ B means "the set A is not strictly a sub-
set of the set B”

A 2 B means "the set A does not contain the
set B”

A 7 B means "the set A does not strictly
contain the set B”

A Z B means "the set A is not partially in-
cluded in the set B”
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logy, =

does not partially
contain

not an element of

member of (inverse of
€)
injective arrow

surjective arrow

maps to arrow
function composition

equivalence

implies

is implied by

logical equivalence
provable

satisfies
contradiction
tautology

exclusive or

not

logical and

logical or

set of natural num-
bers

set of integers

set of rational num-
bers

set of real numbers
set of complex num-
bers

set of positive inte-
gers

set of negative inte-
gers

set of non-negative
integers

set of non-positive in-
tegers

set of non-zero natu-
ral numbers

set of positive real
numbers

set of negative real
numbers

set of non-negative
real numbers
set  of non-positive

real numbers

set of non-zero com-
plex numbers

set of prime numbers
finite field of cardinal-
ity p

x to the power of y
logarithm base b of x
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Non-partially contains
Non-membership
Membership

Injective function
Surjective function

Mapping
Function composition

Equivalence
Implication
Implication (reverse)
Logical equivalence
Provable

Satisfies
Contradiction
Tautology

Exclusive or (XOR)
Negation

Logical conjunction
Logical disjunction
Set of natural numbers

Set of integers

Set of rational numbers

Set of real numbers

Set of complex numbers

Set of positive integers

Set of negative integers

Set of non-negative integers

Set of non-positive integers

Set of non-zero natural numbers
Set of positive real numbers

Set of negative real numbers
Set of non-negative real numbers
Set of non-positive real numbers

S[,‘t of non-zero ('.‘OIIlpl[)X numbers

Set of prime numbers

Finite field of cardinality p

Exponentiation
Logarithm

L2 - COMMUNICATION

A A B means "the set A does not partially
contain the set B”

x ¢ A means "the element « is not a member
of the set A”

x 3 A means "the element x is a member of
the set A”

f: A — B means that f is an injection from
Ato B

f: A — B means that f is a surjection from
Ato B

f i@ — f(x) means that f maps @ to f(z)
(go f)(z) = g(f(z)) for functions f : A —+ B
andg: B—=C

o =y means "x is equivalent to y”

A = B means "if A then B”

A < B means "if B then A”

A & B means " A if and only if B”

F A means ” A is provable”

= A means " A is satisfied”

| represents a contradiction

T represents a tautology

A @ B means "A or B, but not both”

—A means "not A”

AN B means " A and B”

AV B means " A or B”

N={0,1,2,...}

Z={...,-2,-1,01,2,..}
Q={%lacZbecZ\{0}}

R is the set of real numbers
C is the set of complex numbers

Zio = 1,23}
Z_={..,-3,-2,-1}
e
Zeo={...,—2,—1,0}
G e P
Rt={zeR|z>0}
R-={zeR|z<0}
Eso={zcR|z >0}
Reg={zeR |z <0}
C* =C\ {0}

P = sl il ol
F, = Z/pZ for a prime number p

W =
log,; 100 = 2
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derivative of f(x) with

respect to x

integral from a to b of

f(x) with respect to x

sum of a; from i=1 to

n
infinitely large

change
difference
grad
encircle

product

total
parallel

perpendicular
angle
triangle

square

n factorial
combination  of
choose k
permutation  of
choose k

Bell number

Stirling number
the second kind

Catalan number

prime number
floor function
ceiling function
harmonic number
Bell number

Fibonacei number
golden ratio

n

n

of

greatest common di-

visor

Derivative
Integral
Summation

Symbol indicating the infinitely
large

Symbol representing a change or
a difference

Symbol representing a partial
difference

Symbol for the gradient operator
Integration around a closed loop
Product of a sequence of num-
bers

Sum of a sequence of numbers

Parallel
Perpendicular
Angle
Triangle

Square
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AB || €D means "segment AB is parallel to
segment CD"

AB 1 CD means "segment AB is perpendic-
ular to segment CD”

Z/ABC represents the angle formed by seg-
ments AB and BC

MNABC represents the triangle formed by
points A, B, and C

OABCD represents the square with vertices
A B, C and D

Part II: Combinatorial Analysis

Product of integers from 1 to n
Number of ways to choose k ob-
jects from n without order
Number of ways to choose k ob-
jects from n with order

Number of partitions of a set of
n clements

Number of ways to partition a set
of n elements into k non-empty
subsets

Number of paths of length 2n
without crossing a given diago-
nal

Number of prime numbers less
than or equal to n

Greatest integer less than or
equal to x

Smallest integer greater than or
equal to x

Sum of the reciprocals of the first
n integers

Number of ways to partition a set
of n elements

n-th Fibonacci number

Ratio of the golden number
Greatest common divisor of a
and b

Bl = sedl s d o 2ooe L= 10
5 5!
(2) = oG- =10

5l _
P(5,2) = %5 = 20
A@3)=5
5(4,2) =17

7(10) = 4
12.7] =2
[2.3] = 3
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lem(a, b)

PXY

=)

e

least common multi-
ple

sample space

event

probability
intersection probabil-
ity

union probability
conditional probabil-
ity

complementary proh-
ability

independent events
random variable
expected value
variance

standard deviation

covariance

correlation coefficient

estimator of @
variance estimator
estimated proportion

empirical mean
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Least common multiple of a and

b

L2 - COMMUNICATION

lem(4,6) =12

Part III: Probability Calculus

Set of all possible outcomes of a
random experiment

Subset of the sample space
Probability of event E
Probability that both events A
and B occur simultaneously
Probability that at least one of
the events A or B occurs
Probability of A given that B is
true

Probability that event A does
not occur

Events Fy and FE; are indepen-
dent

Function that assigns a real num-
ber to each outcome in ()
Expected average value of the
random variable X

Measure of the dispersion of X
around its expected value
Measure of the dispersion of X
around its expected value
Measure of the correlation be-
tween two random variables X
and Y

Measure of the normalized corre-
lation between two random vari-
ables X and Y

Estimate of € based on observed
data

Estimate of the variance based
on observed data

Estimate of the proportion based
on observed data

Mean of the observed data

Q={1,2,3,4,5, 6} for a six-sided die

E = {2,4,6} (event "rolling an even number” )

P(E) __ number of favorable outcomes for £
- total number of outcomes in £1

P(ANB)
P(AUB)
P(A|B)

P(A) =1 - P(A)

P(E\ N Ey) = P(Ey) - P(E»)
X (face of the die) = value of the face

E[X] =3 sz P(X = 2)

V(X) = E[(X — E[X])?]

ox = (X)

C(X,Y) = E[(X - E[X])(Y — E[Y])]

— Gxy)
PXY: 7 ooy

= %Zg::lxi

7= ok Sy (X - X?

Ea number of successes

= fotal number of trials

X= ?1122;1 Xi




