
The Science of Algebra

Introduction

Algebra is the branch of mathematics that deals with 

symbols and the rules for manipulating them. It  is  a 

vast and complex subject, but it is also one of the most 

important  and  useful.  Algebra  is  used  in  everything 

from  everyday  life  to  advanced  science  and 

engineering.

In this book, we will explore the basics of algebra. We 

will  start  with the simplest  concepts,  such as solving 

equations and graphing functions, and then move on to 

more advanced topics,  such as  matrices  and vectors. 

We  will  also  explore  some  of  the  applications  of 

algebra in the real world.

Algebra can be a challenging subject,  but it  is  also a 

rewarding one. By learning algebra, you will develop 
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valuable problem-solving skills that will benefit you in 

all  aspects  of  your  life.  You  will  also  gain  a  deeper 

understanding of the world around you.

One of the most important things to remember about 

algebra is that it is a tool. It is a way of thinking about 

and  solving  problems.  Algebra  can  be  used  to  solve 

problems  in  many  different  areas,  from  science  and 

engineering to business and finance.

Algebra  is  also  a  beautiful  subject.  It  is  a  way  of 

expressing ideas in a clear and concise way. Algebra 

can be used to create elegant and powerful solutions to 

problems.

If you are looking for a challenge, I encourage you to 

learn algebra. It is a subject that will reward you with a 

deeper understanding of the world around you.
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Book Description

Algebra is the language of mathematics. It is a system 

of symbols and rules that allows us to represent and 

solve problems in a clear and concise way. Algebra is 

used  in  everything  from  everyday  life  to  advanced 

science and engineering.

In  this  comprehensive  and  engaging  book,  we  will 

explore the fascinating world of algebra. We will start 

with the basics, such as solving equations and graphing 

functions, and then move on to more advanced topics, 

such  as  matrices  and  vectors.  We  will  also  explore 

some of the applications of algebra in the real world, 

such as in finance, engineering, and computer science.

Whether  you are  a  student  looking  to  improve  your 

understanding of algebra or a professional looking to 

refresh your skills,  this  book is  the  perfect  resource. 

With clear explanations, helpful examples, and practice 

exercises,  this  book  will  help  you  master  the 
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fundamentals of algebra and apply them to solve real-

world problems.

Key Features:

 Comprehensive  coverage  of  all  major  algebra 

topics, from basic to advanced

 Clear  and  concise  explanations  with  helpful 

examples

 Practice  exercises  to  reinforce  your 

understanding

 Real-world  applications  of  algebra  in  various 

fields

 Engaging and informative writing style

Benefits:

 Improve your problem-solving skills

 Gain  a  deeper  understanding  of  the  world 

around you

 Prepare  for  higher-level  math  courses  or 

standardized tests
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 Advance your career in fields that use algebra, 

such as science, engineering, and business

About the Author:

Pasquale  De  Marco  is  a  passionate  educator  and 

experienced author with a deep love for mathematics. 

With a Ph.D. in mathematics, Pasquale De Marco has 

dedicated  their  career  to  helping  students  and 

professionals  understand  and  appreciate  the  beauty 

and power of algebra.
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Chapter 1: The Basics of Algebra

Simplifying Expressions

Algebra is the language of mathematics. It is a system 

of symbols and rules that allows us to represent and 

solve problems in a clear and concise way. Algebra is 

used  in  everything  from  everyday  life  to  advanced 

science and engineering.

In this chapter, we will explore the basics of algebra, 

starting  with  simplifying  expressions.  Simplifying 

expressions  is  the  process  of  rewriting  an  algebraic 

expression  in  a  simpler  form  without  changing  its 

value.  This  can be  done using  a  variety  of  algebraic 

properties and techniques.

One  of  the  most  basic  properties  of  algebra  is  the 

commutative property of addition and multiplication. 

This property states that the order in which you add or 

multiply numbers does not matter. For example, 3 + 4 = 

4 + 3 and 2 * 5 = 5 * 2.
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Another  important  property  of  algebra  is  the 

associative  property  of  addition  and  multiplication. 

This property states that the way you group numbers 

when adding or multiplying them does not matter. For 

example, (3 + 4) + 5 = 3 + (4 + 5) and (2 * 3) * 4 = 2 * (3 * 

4).

These are just a few of the basic properties of algebra 

that we will use to simplify expressions. In this chapter, 

we will learn how to use these properties to simplify a 

variety of algebraic expressions.

We will also learn about some of the common mistakes 

that students make when simplifying expressions.  By 

avoiding these mistakes, you can improve your algebra 

skills and solve problems more easily.

Finally,  we  will  explore  some  of  the  applications  of 

simplifying expressions in the real world. For example, 

simplifying expressions can be used to solve problems 

in physics, chemistry, and economics.
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By  the  end  of  this  chapter,  you  will  have  a  strong 

foundation  in  the  basics  of  algebra  and  be  able  to 

simplify a variety of algebraic expressions.
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Chapter 1: The Basics of Algebra

Solving Equations

Solving equations is one of the most fundamental skills 

in  algebra.  It  is  a  process  of  finding  the  value  of  a 

variable that makes an equation true. Equations can be 

simple or complex, and there are a variety of methods 

that can be used to solve them.

One  of  the  most  common  types  of  equations  is  the 

linear equation. A linear equation is an equation that 

can be written in the form Ax + B = C, where A, B, and C 

are constants and x is the variable. To solve a linear 

equation, we can use the following steps:

1. Isolate  the variable  term. This  means  getting 

the  variable  term  by  itself  on  one  side  of  the 

equation  and  the  constant  terms  on  the  other 

side.

2. Combine like terms. Like terms are terms that 

have  the  same  variable  and  exponent.  For 
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example,  3x  and  2x  are  like  terms.  We  can 

combine  like  terms  by  adding  or  subtracting 

their coefficients.

3. Solve for the variable. Once the variable term is 

isolated,  we  can  solve  for  the  variable  by 

dividing  both  sides  of  the  equation  by  the 

coefficient of the variable.

For example, let's solve the equation 3x + 5 = 17.

1. Isolate the variable term. To  do this,  we can 

subtract 5 from both sides of the equation:

3x + 5 - 5 = 17 - 5

3x = 12

1. Combine like terms. In this equation, there are 

no like terms to combine.

2. Solve for the variable. To solve for x,  we can 

divide both sides of the equation by 3:

3x / 3 = 12 / 3

x = 4
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Therefore, the solution to the equation 3x + 5 = 17 is x = 

4.

Equations can also be quadratic equations, which are 

equations that can be written in the form Ax2 + Bx + C = 

0, where A, B, and C are constants and x is the variable. 

To solve a quadratic equation, we can use the quadratic 

formula:

x = (-B ± √(B^2 - 4AC)) / 2A

For example, let's solve the equation x2 - 4x + 3 = 0.

x = (-(-4) ± √((-4)^2 - 4(1)(3))) / 2(1)

x = (4 ± √(16 - 12)) / 2

x = (4 ± √4) / 2

x = (4 ± 2) / 2

x = 3 or x = 1

Therefore, the solutions to the equation x2 - 4x + 3 = 0 

are x = 3 and x = 1.
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Solving equations is a valuable skill that can be used to 

solve  problems  in  a  variety  of  fields,  including 

mathematics,  science,  and  engineering.  By 

understanding  the  different  methods  for  solving 

equations, we can learn to solve even the most complex 

equations with ease.
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Chapter 1: The Basics of Algebra

Factoring Quadratics

Factoring quadratics is a fundamental skill in algebra 

that involves expressing a quadratic polynomial  as a 

product of two linear factors. It is a useful technique 

for  solving  quadratic  equations,  simplifying 

expressions,  and  understanding  the  behavior  of 

quadratic functions.

Steps for Factoring Quadratics:

1. Identify  the  coefficients: Begin  by  identifying 

the  coefficients  a,  b,  and  c  in  the  quadratic 

polynomial ax2 + bx + c.

2. Find  two  numbers  that  add  up  to  b  and 

multiply to c: The goal is to find two numbers, p 

and q, such that p + q = b and p * q = c.

3. Rewrite  the middle term: Rewrite  the middle 

term  bx  using  the  two  numbers  found  in  the 
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previous step. The new expression will look like 

a(x + p)(x + q).

4. Factor by grouping: Group the first two terms 

and the  last  two terms of  the  new expression. 

Factor each group separately.

5. Combine the factors: Combine the two factors 

obtained  in  the  previous  step  to  get  the  final 

factored form of the quadratic polynomial.

Example:

Factor the quadratic polynomial x2 + 5x + 6.

1. Identify the coefficients: a = 1, b = 5, c = 6.

2. Find  two  numbers  that  add  up  to  b  and 

multiply  to  c: The  two numbers  are  3  and  2, 

since 3 + 2 = 5 and 3 * 2 = 6.

3. Rewrite  the middle term: Rewrite  the middle 

term  5x  using  the  two  numbers  found  in  the 

previous step: 3x + 2x.

14



4. Factor by grouping: Group the first two terms 

and the last two terms: (x2 + 3x) + (2x + 6). Factor 

each group separately: x(x + 3) + 2(x + 3).

5. Combine the factors: Combine the two factors 

obtained in the previous step: (x + 3)(x + 2).

Therefore,  the  factored  form  of  the  quadratic 

polynomial x2 + 5x + 6 is (x + 3)(x + 2).

Factoring  quadratics  is  a  valuable  skill  that  has 

applications in various branches of  mathematics and 

science.  It  is  also  a  fundamental  technique  used  in 

solving  quadratic  equations,  which  are  commonly 

encountered in algebra and its applications.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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This extract presents the opening three 

sections of the first chapter.

Discover the complete 10 chapters and 

50  sections  by  purchasing  the  book, 

now available in various formats.
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