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2SXEXMSR

The following notation will be used in all mathematics examinations:

1. Set Notation

∈ is an element of
∉ is not an element of
{ } ... , , 21 xx the set with elements x1, x2, ...

{ } ... : x the set of all x such that ...

( )An the number of elements in set A
∅ the empty set

the universal set
A′ the complement of the set A

the set of natural numbers, { } ... ,3 ,2 ,1

the set of integers, { } ... ,3 ,2 ,1 ,0 ±±±
�+ the set of positive integers, { } ... ,3 ,2 ,1

n the set of integers modulo n, { }1 , ... ,2 ,1 ,0 −n

the set of rational numbers, 








∈∈ +ZZ ,ZZ: qp
q

p

 + the set of positive rational numbers, { } 0:QQ >∈ xx

0
+ the set of positive rational numbers and zero, { }0 :QQ ≥∈ xx

the set of real numbers

       +                              the set of positive real numbers { }0 :RR >∈ xx

0
+ the set of positive real numbers and zero, { }0 :RR ≥∈ xx

the set of complex numbers
( )yx  , the ordered pair x, y

BA × the cartesian product of sets A and B,
ie { }BbAabaBA ∈∈=×  , :) ,(

⊆ is a subset of
⊂ is a proper subset of
∪ union
∩ intersection
[ ]ba  , the closed interval, }{ bxax ≤≤∈ :RR

[ ) [ [  , , , baba the interval { }bxax <≤∈ :RR

( ] ] ]baba  ,  , , the interval { }bxax ≤<∈ :RR

( ) ] [  , , , baba the open interval { }bxax <<∈ :RR
xRy   y is related to x by the relation R

 y ∼ x y is equivalent to x, in the context of some equivalence
relation
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2. Miscellaneous Symbols

= is equal to
≠ is not equal to
≡ is identical to or is congruent to
≈ is approximately equal to
≅ is isomorphic to
∝ is proportional to
< is less than
≤,  >/ is less than or equal to, is not greater than
> is greater than
≥,  </ is greater than or equal to, is not less than
∞ infinity

qp ∧ p and q
qp ∨ p or q (or both)

p~ not p
qp ⇒ p implies q (if p then q)
qp ⇐ p is implied by q (if q then p)
qp ⇔ p implies and is implied by q ( p is equivalent to q)

∃ there exists
∀ for all

3.  Operations

ba + a plus b
ba − a minus b

baabba . , ,× a multiplied by b

ba
b

a
ba  , ,÷ a divided by b

∑
=

n

i
ia

1

naaa +++  ... 21

∏
=

n

i

ia
1

naaa ×××  ... 21

√a the positive square root of a
   a the modulus of a

!n n factorial







r

n
the binomial coefficient ( )! !

!

rnr

n

−
for +ZZ∈n

( ) ( )
!

1... 1

r

rnnn +−−
for QQ∈n

4.  Functions

( )xf the value of the function f at x
BA →: f f is a function under which each element of set A has 

an image in set B

f : x  y the function f maps the element x to the element y
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1f − the inverse function of the function f
gf f,  g o the composite function of f and g which is defined by 

( )( ) ( ) ( )( )xxx fgf gor   f  g o =
( )lim f x

x a→ the limit of f ( )x  as x tends to a

xx δ,∆ an increment of x

x

y

d

d
the derivative of y with respect to x

n

n

x

y

d

d
the nth derivative of y with respect to x

( ) ( ) ( ) ( )xxx nf , ... ,  f , f ′′′ the first, second, ... , nth derivatives of f(x) with respect to x

∫ xy d the indefinite integral of y with respect to x

∫
b

a
xy d   the definite integral of y with respect to x between the limits

ax =  and bx =

x

V

 

 

∂
∂

the partial derivative of V with respect to x

... , , xx &&& the first, second, ... derivatives of x with respect to t

5.  Exponential and Logarithmic Functions

e base of natural logarithms
xx  exp ,e exponential function of x

xa log logarithm to the base a of x

xx  log ,ln e natural logarithm of x

xx  10log , lg logarithm of x to base 10

6.  Circular and Hyperbolic Functions





cot sec, cosec,

 tan,cos, sin,
the circular functions





arccot arcsec, arccosec,

arctan,  arccos,  arcsin,
 the inverse circular functions





coth sech, cosech,

 tanh,cosh, sinh,
the hyperbolic functions





arcotharsech,arcosech,

artanh,arcosh,arsinh,
  the inverse hyperbolic functions

7.  Complex Numbers

i, j square root of −1
z a complex number, z = x + iy
Re z the real part of z, Re z = x
Im z the imaginary part of z, Im z = y
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  z the modulus of z, ( )22   yxz +=
arg z the argument of z, πθπθ ≤<−=  , arg z
z* the complex conjugate of z, yx i−

8.  Matrices

M a matrix M
1−M the inverse of the matrix M

TM the transpose of the matrix M
det M or M the determinant of the square matrix M

9.  Vectors

a the vector a

AB
→ the vector represented in magnitude and direction by the

directed line segment AB
â a unit vector in the direction of a
i, j, k unit vectors in the directions of the cartesian coordinate 

axes
a ,  a the magnitude of a

ABAB  ,  
→

the magnitude of 
→

AB

a . b the scalar product of a and b
a × b the vector product of a and b

10.  Probability and Statistics

A, B, C, etc events
BA ∪ union of the events A and B
BA ∩ intersection of the events A and B

( )AP probability of the event A
A′ complement of the event A
(AP  )B probability of the event A conditional on the event B

X, Y, R, etc random variables
x, y, r, etc values of the random variables X, Y, R, etc

... , , 21 xx observations

... , , 21 ff frequencies with which the observations ... , , 21 xx  occur

( )p x probability function ( )xX =P  of the discrete random 

variable X
... , , 21 pp probabilities of the values ... , , 21 xx of the discrete random

variable X
( ) ( ) ... ,g ,f xx the value of the probability density function of a

continuous random variable X
( ) ( ) ... ,G ,F xx the value of the (cumulative) distribution function ( )xX ≤P

of a continuous random variable X



UA006083 – Specification – Edexcel AS/A GCE in Mathematics – Issue 1 – January 200022

( )XE expectation of the random variable X

( )[ ]XgE expectation of ( )Xg

( )XVar variance of the random variable X

( )tG probability generating function for a random variable 
which takes the values 0, 1, 2, ...

( )pn,B binomial distribution with parameters n and p

( )2,N σµ normal distribution with mean µ  and variance 2σ
µ population mean

2σ population variance
σ population standard deviation

mx  , sample mean
22 ˆ ,σs unbiased estimate of population variance from a sample,

( )22

1

1 ∑ −
−

= xx
n

s i

φ probability density function of the standardised normal

variable with distribution N ( )0,1
Φ corresponding cumulative distribution function
ρ product moment correlation coefficient for a population
r product moment correlation coefficient for a sample

( )YX  , Cov covariance of X and Y




