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UNLOCKING THE
POWER OF
NUMBERS: A
COMPLETE LIST OF
PROPERTIES IN
MATH

Mathematics is often
described as the
language of the
universe. Whether you
are balancing a
checkbook, designing a
skyscraper, or coding a
video game, the
principles of math form
the foundation.
However, beneath the
surface of every
equation, formula, and
function lies a set of
fundamental rules

known as properties.
These properties are
not arbitrary; they are

the consistent
behaviors that
numbers and
operations follow.

Understanding these
rules transforms math
from a collection of
memorized steps into a

logical, predictable
system. Below, we
present a

comprehensive list of
properties in math
that every student,
teacher, and
enthusiast should
know. This guide will
help you navigate
arithmetic, algebra,
and beyond with
confidence.


https://www.strongadvocates.com/

Why Do
Math
Propertie
s Matter?

Before diving into the
list, it is helpful to
understand why
properties are so
crucial. Properties are
the building blocks of
algebraic manipulation.
They allow you to
simplify expressions,
solve equations, and
prove statements. For
example, knowing the
distributive property
can help you multiply a
large number in your
head, while the
associative property
ensures that the order
of adding multiple
numbers does not
change the sum. In
higher mathematics,

properties define
structures like groups,
rings, and fields.

Essentially, a strong
grasp of the list of
properties in math
empowers you to think
flexibly —and  solve
problems more
efficiently.

ESSENTIAL
PROPERTIES OF
ARITHMETIC
OPERATIONS

Arithmetic is the most
basic branch of math,
dealing with addition,
subtraction,
multiplication, and
division. The properties
that govern these
operations are central
to all other areas.

Commuta
tive
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Property

The commutative
property states that
the order in which you
add or multiply two
numbers does not
affect the result. In
other words, you can
“commute” - or move -
the numbers around.

e Commutative
Property of
Addition: a + b
=b+al(eqg.,3
+5=5+3)

e Commutative
Property of
Multiplication:
aXxb=bxa
(e.9.,4x7=17
X 4)

Note: Subtraction and
division are not
commutative. For
example, 8 -3 # 3-8,
and 10 = 2 # 2 + 10.

Associati
ve
Property

The associative
property deals with
grouping. When adding
or multiplying three or
more numbers, the
way you group them
(using parentheses)
does not change the
result.

* Associative
Property of
Addition: (a +
b)+c=a+(b+
c)(e.g., (2+4)+
6=2+(4+06))

e Associative
Property of
Multiplication:
(@axb)xc=ax
(b xc)(e.q., (3 x
5)x2=3x(5
X 2))

Again, subtraction and



division are not
associative. Changing
the grouping in (12 - 6)
-2 versus 12 - (6 - 2)
yields different results.

Distributi
ve
Property

The distributive
property links addition
and multiplication. It
states that multiplying
a number by a sum is
the same as
multiplying the number
by each addend and
then adding the
products. This property
is especially useful for
mental math and
algebra.

¢ Distributive
Property of
Multiplication
over Addition:
aX(b+c)=ax
b+axc(eg.,3

X (4 +5)=3x4
+ 3%x5)

e Distributive
Property of
Multiplication
over
Subtraction: a
Xx(b-c)=axb
-axc(egq.,6x
(9-2)=6x9-
6x2)

ldentity
Property

The identity property
defines the special
number that, when
combined with a given
operation, leaves the
original number
unchanged.

 |ldentity
Property of
Addition: a + 0
= a (zero is the
additive identity)

 Identity
Property of
Multiplication:
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axl=al(oneis
the multiplicative
identity)

Inverse
Property

Inverse properties
allow you to “undo” an
operation. Every
number has an
additive inverse and a
multiplicative inverse
(except zero for
multiplication).

e Additive
Inverse: a + (-a)
= 0. For every
number a, there
exists -a such
that their sum is
the additive
identity.

e Multiplicative
Inverse
(Reciprocal): a
x (1/a) =1,
provided a # 0.
The reciprocal of
a numberis 1

divided by that
number.

PROPERTIES OF

EQUALITY
Beyond number
properties, algebra

relies heavily on the
properties of equality.
These are the rules
that allow you to
manipulate equations
without altering their
truth.

Reflexive
Property

Any quantity is equal
to itself: a = a. This
seems trivial but is a
foundational axiom for
proofs.

Symmetri



C
Property

If a = b, then b = a.
Equality works both
ways. For example, if 2
+ 3=5then5=2+
3

Transitive
Property

Ifa=Dbandb = c, then
a = c. This property
allows you to chain
equalities. For
instance, if x =yandy
= 10, then x = 10.

Substituti
on
Property

If a = b, then a can be
replaced by b in any
expression or equation.

This is the backbone of
solving equations: you
can substitute known
values for variables.

Addition
and
Multiplica
tion
Propertie
s of
Equality

These properties state
that you can add,
subtract, multiply, or
divide both sides of an
equation by the same
number (non-zero for
division) and maintain
equality.

e Addition
Property: Ifa =

6 List Of Properties In Math

2023-08-14



List Of Properties In Math 7

b,thena+c=b
+ C.

e Subtraction
Property: If a =
b,thena-c=b
- C.

e Multiplication
Property: Ifa =
b,thenaxc=0b
X C.

e Division
Property: Ifa =
b and c # 0, then
a+c=b+c

PROPERTIES OF
REAL NUMBERS:
ORDER AND
ABSOLUTE VALUE

When dealing with real
numbers, additional
properties govern
order, inequalities, and
absolute values. These
are essential for
comparing numbers
and solving
inequalities.

Trichoto
my
Property

For any two real
numbers a and b,
exactly one of the
following is true: a < b,
a=>b,ora>b. This
property ensures that
real numbers are
ordered in a clear,
linear way.

Transitive
Property
of
Inequality

Ifa <bandb <c, then
a < c¢. Similarly for >.
This allows you to
compare numbers
indirectly.



Propertie
s of
Absolute
Value

Absolute value
measures distance
from zero and has its
own set of properties.

¢ Non-negativity:
|a] = 0 for any
real number a.

¢ Positive
definiteness: |a|
= 0 if and only if
a=0.

e Multiplicative
property: |a X b|
= |a] x |b].

e Triangle
inequality: |a +
b| = |a] + |b].
This is a powerful
property used in
many proofs.

» Absolute value of
a difference: |a -

b| represents the
distance
between a and b
on the number
line.

PROPERTIES OF
EXPONENTS AND
RADICALS

Exponents (powers)
and radicals (roots)
have their own
consistent rules. These
are essential for
simplifying expressions
and solving
exponential equations.

Propertie
s of
Exponent
S (Laws of
Exponent
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S)

Assume a and b are
real numbers (with
appropriate restrictions
to avoid division by
zero or even roots of
negatives).

e Product of
Powers: a" x a"
= am+n

¢ Quotient of
Powers: 3" + a"
=a""(a#0)

* Power of a
Power: (3")" =
gmn

* Power of a
Product: (ab)" =
a"b"™

e Power of a
Quotient: (a/b)"
=a"/b" (b #0)

e Zero Exponent:
a’=1 (@a=0)

e Negative
Exponent: a" =
1/a"(a=#0)

Propertie
s of
Radicals
(Roots)

Radicals are the
inverse of exponents.
The most common
property is the product
and quotient rules for
square roots and
higher roots.

e Product Rule:
V(ab) = va x Vb
(provided a,b = 0
for real numbers)

¢ Quotient Rule:
V(a/b) =va/Vb
(@=0,b>0)

e Rational
Exponents: a™"
= (V[nl{a})" or
vinl{a"}

* Simplifying
Radicals: Factor
out perfect
squares (or



cubes) from
under the radical
sign.
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PROPERTIES OF
LOGARITHMS

Logarithms are the
inverses of exponential
functions. They have
properties that convert
multiplication into
addition, division into
subtraction, and
powers into
multiplication.

¢ Product Rule:
log,(xy) = log,x
+ log,y

Quotient Rule:
log,,(x/y) = log,x

- log,y

* Power Rule:
log,(x") = p X
log,x

Change of Base
Formula: log,a
= log.a / log.b
(used for
converting
between bases)
e Identity: log,b =

1andlog,1 =0

PROPERTIES OF
MATRICES (A
GLIMPSE INTO
LINEAR ALGEBRA)

In higher mathematics,
matrices have their
own set of properties.
While a full list is
lengthy, a few key
properties are worth
mentioning as part of
the larger list of
properties in math.

e Matrix Addition

is
Commutative:
A+B=B+A

Matrix Addition
is Associative:

(A+B)+C=A
+ (B + Q)

e Matrix
Multiplication
is NOT

Commutative:
In general, AB #
BA.

Matrix
Multiplication

10

List Of Properties In Math

2023-08-14



List Of Properties In Math 11
is Associative: and (A + B)C =
(AB)C = A(BC) AC + BC

e Distributive * Identity Matrix:
Properties: A(B Al = 1A
+ C) =AB + AC

11



