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INTRODUCTION:
UNDERSTANDING
THE BUILDING
BLOCKS OF MATH

What Is An
Expression
In Math

Mathematics is often
described as a
universal language,
and like any language,
it relies on a precise
vocabulary and
grammar to
communicate ideas. At
the heart of this
language lies the
mathematical
expression. You have
encountered
expressions countless
times, perhaps without
even realizing it. When

you calculate the total
cost of three items in a
grocery cart, or when
you figure out how
many miles you can
drive on a half tank of
gas, you are working
with expressions. But
what exactly is an
expression in math?

Simply put, a
mathematical

expression is a
combination of
numbers, variables,
operations, and

sometimes grouping
symbols that
represents a single
value. It is a phrase in
the language of
mathematics—complet
e and meaningful, yet
not making a claim of
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equality.

Understanding what an
expression is forms the
foundation for all
further study in
algebra, calculus,
statistics, and beyond.
Unlike an equation,
which states that two
expressions are equal
(using an equals sign),
an expression stands
alone. It has no equals
sign, no inequality
symbol, and no relation
to another expression.
It is simply a value
waiting to be
calculated or
simplified. In  this
article, we will break
down the components
of mathematical

expressions, explore
different types,
distinguish them from
equations and

formulas, and learn
how to evaluate and
simplify them. By the
end, you will have a
clear and

comprehensive grasp
of this essential
concept.

CORE
COMPONENTS OF
A MATHEMATICAL
EXPRESSION

Every expression, no
matter how simple or
complex, is built from a
few fundamental
building blocks.
Recognizing these
components will help

you parse any
expression you
encounter.

Numbers
(Constant
S)

Numbers are the most
basic element. They
are called constants
because their value
does not change. In the
expression 5 + 3, both
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5 and 3 are constants.
They can be whole
numbers, fractions,
decimals, or even
irrational numbers like

n (pi). Constants
provide  the fixed
values in an
expression.

Variables
(Unknow
ns)

Variables are symbols,
usually letters like x, y,
or n, that represent
unknown or changing
quantities. They allow
expressions to be
generalized. For
example, in 2x + 7,
the variable x can take
on different values,
making the expression
flexible and powerful
for modeling real-world
situations.

Operators

Operators are the
"verbs" of an
expression. They tell
you what to do with
the numbers and
variables. Common
operators include:

e Addition (+)

e Subtraction (-)

e Multiplication
(x, *, or
implied by
juxtaposition)

e Division (+ or /)

e Exponentiation
(7 or*)

* Roots (V or
radical sign)

In the expression 3a +
4b - 5, the plus and
minus signs are the
operators.

Grouping



Symbols

Parentheses ( ),
brackets [ ], and
braces { } are used to
group parts of an
expression and change
the order in which
operations are
performed. For
instance, in 2 X (3 +
4), the parentheses
force you to add 3 and
4 first before
multiplying. Without
them, the expression 2
x 3 + 4 would give a

completely  different
result.
DIFFERENT TYPES

OF EXPRESSIONS

Expressions can be
categorized based on
the kinds of terms they
contain. Recognizing
these types will help
you apply the correct
simplification or
evaluation techniques.

Numeric
Expressio
ns

Also called arithmetic
expressions, these
consist entirely of
numbers and
operators. Examples
include 12 + 8 + 2 or
(4 x 6) — 9. No
variables are present,
so the value is fixed
and can be computed
directly using the order
of operations.

Algebraic
Expressio
ns

These expressions
contain at least one
variable. They are the
cornerstone of algebra.
Examples include 3x +
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7,y> -4y + 5,and 2a
+ 3b - c. Algebraic
expressions can be

evaluated by
substituting specific
numbers for the
variables.

Polynomi
al
Expressio
ns

A polynomial is a
special type of
algebraic expression
where the variables
only have non-negative
integer exponents and
no variables appear in
the denominator. For
example, 4x3 — 2x2? +
x — 7 is a polynomial.
Expressions like 1/x or
VX are not polynomials.

Rational
Expressio
ns

These are ratios of
polynomials, like (x2 +
1) / (x = 3). A rational
expression S
undefined when the
denominator equals
zero, so we must
exclude any values of
the variable that make
the denominator zero.

Radical
Expressio
ns

These contain a root
symbol, for example
v(4x + 1) or ¥(y - 2).
Simplifying radical
expressions often
involves factoring out
perfect squares or



cubes.

EXPRESSIONS VS.
EQUATIONS VS.
FORMULAS

One of the most
common sources of
confusion for students

is the difference
between an
expression, an
equation, and a

formula. While they are
related, they serve
distinct purposes.

Key
Distinctio
n: The
Equals
Sign

difference is that an
expression does not

contain an equals sign.
An equation always
has an equals sign,
stating that two
expressions are equal.
For example, 3x + 2 is
an expression, but 3x

2 = 11 is an
equation. The equation
can be solved to find a
specific value of x that
makes it true.

A formula is a special
kind of equation that

expresses a
relationship between
quantities, wusually

using variables. The
formula for the area of
a circle, A = mtr?, is an
equation that relates
area (A) to radius (r).
Formulas are used to
compute one quantity
from others.

Why This
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Distinctio
n Matters

Thinking of an
expression as a phrase
and an equation as a
sentence can be
helpful. A phrase
("three times a number
plus two") does not
declare a truth; a
sentence ("three times
a number plus two
equals eleven") makes
a statement that can
be true or false. In
mathematics, we
simplify and evaluate
expressions, but we
solve equations. This
conceptual difference
is crucial for choosing
the right operation
when working with
math problems.

EVALUATING
EXPRESSIONS:
FINDING THE

VALUE

To evaluate an
expression means to
find its  numerical
value. For a numeric
expression, this is done
by performing the
operations in the
correct order. For an
algebraic expression,
we substitute given
numbers for the
variables and then
compute. Let's go
through the process
step by step.

The
Order of
Operation

S
(PEMDAS



/
BODMAS)

When evaluating any
expression, you must
follow the agreed-upon
order of operations.
The acronym PEMDAS
(Parentheses,

Exponents,

Multiplication and
Division (left to right),
Addition and
Subtraction (left to
right)) or BODMAS
(Brackets, Orders,
Division and

Multiplication, Addition
and Subtraction)
guides this.

Consider the numeric
expression: 6 + 2 x
(32 = 4) + 2. Following
PEMDAS:

1. Parentheses:
Inside (32 — 4),
do the exponent
first: 9 — 4 =5,
Now expression:

6+2x5=+2.

2. Multiplication
and Division
(left to right): 2
x 5 =10, then
10 + 2 = 5. Now
expression: 6 +
5.

3. Addition: 6 + 5
=11.

So the expression
evaluates to 11.

Substituti
on in
Algebraic
Expressio
ns

To evaluate an
algebraic expression
like 4x2 - 3x + 7
when x = 2, replace
every x with 2:

4(2)% — 3(2) + 7 = 4(4)
-6+7=16-6+7
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=17.

Always be careful with
negative numbers and
exponents. For
example, evaluating
-x2 when x = 3 gives
-9, not 9, because the

exponent applies
before the negative
sign unless

parentheses are used:
_(32).

SIMPLIFYING
EXPRESSIONS:
MAKING THEM
EASIER TO WORK
WITH

Simplifying an

expression means
rewriting it in a more
compact or

manageable form
without changing its
value. Unlike
evaluation,

simplification does not
produce a single
number unless all
variables are
eliminated. Key

techniques include
combining like terms
and using the

distributive property.

Combinin
g Like
Terms

Like terms are terms
that have the same
variable raised to the
same power. In the
expression 5x + 3y —
2x + 7y, the terms 5x
and —2x are like terms
(both with x), and 3y
and 7y are like terms.
You can combine them:
(5x = 2x) + (3y + 7y)
= 3x + 10y. Constants
(plain numbers) are
also like terms with
each other.

The



Distributi
ve
Property

The distributive
property states that
a(b+c)=ab + ac. It
is used to remove
parentheses when
multiplying a term by a
sum or difference. For
example, simplifying
2(3x — 5) + 4x gives:

2(3x) — 2(5) + 4x = 6X
— 10 + 4x = 10x — 10.

You can also use the
distributive property in
reverse (factoring) to
simplify an expression
like 12x + 8 into 4(3x
+ 2).

Working

10

with
Exponent
s and
Radicals

Simplifying may also

involve applying
exponent rules, such
as x* - x* = x***, or
rationalizing

denominators. For
instance, the

expression v(50) can
be simplified to 5v2
because V(50)
V(25%x2) = V25 x V2 =
5V2.

REAL-WORLD
APPLICATIONS OF
EXPRESSIONS

Mathematical

expressions are not
just abstract
concepts—they appear
in everyday life.
Understanding them

10
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helps you make quick
calculations and reason
about quantities.

e Shopping: If a
shirt costs $25
and you have a
coupon for $5
off, the price you
pay is the
expression 25 —
5. If you buy
three shirts, the
total cost is the
expression 3 x
(25 - 5).

e Travel: To

11

estimate travel
time, you can
use the
expression
distance +
speed. If you
drive 120 miles
at 60 mph, the
time is 120 + 60
= 2 hours.
Finance:
Interest earned
on a simple
interest account
can be expressed
asPxrxt



