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Algebra is Generalized Arithmetic
ARITHMETIC:  deals with numbers only

ALGEBRA:  deals with variables and numbers
What is a variable?

It is a symbol, usually a lowercase or uppercase alphabet, such as

a, b, c, … , x, y, z or A, B, C, … , X, Y, Z, which represents numbers.

In advanced mathematics, more symbols, usually Greek letters,

are used to represent numbers.  Some letters, like the Greek Π,

represent specific numerical values (Π = 3.141592654…), but, unless

told otherwise, letters represent any number.

There are TWO KINDS of equations in algebra:

    1.  Identities:  which are true for any numerical value of x, except for those

         values of x which produce a denominator of zero, because division by

         zero is not allowed.  Why?  Because division by zero always produces

         infinity (the symbol ∞).

         x + x = 2x is an identity, and is true for any number substituted for x.

         x•x = x2 is an identity, and is true for any number substituted for x.

         (x – 1)(x – 1) = x2 –2x +1 is an identity, and it true for any value of x.

           (x - 1)2  = (x – 1)  is true for all values of x, except x = 1.
        (x – 1)

    2.  Conditional Equations:  which are true for only particular values of

         the variable x.

         x + 3 = 7 is true only when x = 4.

         (x – 1)2 = 16 is true only when x = 5.

         (x + 2)(x – 3) = 0 is true only when x = -2 or x = +3.

         x•y = 6 is true if x = 2 and y = 3, or x = 3 and y =2, or x = -2 and y = -3,

         or x = 12 and y = ½, or x = -¾ and y = -8, and so on.

         Conditional equations must be SOLVED.  To SOLVE a conditional equation,

         you must find the values of the variable which make the equation true.
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Algebra is more ABSTRACT than Arithmetic

LEVELS OF ABSTRACTION:

LEVEL 1:  3(2)2 + 2(2) + 1  consists on numbers only.

LEVEL 2:  3x2 + 2x + 1  consists of numbers and a variable x.

LEVEL 3:  ax2 + bx + c  consists of constants (a, b, c) and a variable x.

LEVEL 4:  7ax2 + 3bx + 2c  consists of numbers, constants, and a variable x.

LEVEL 5:  3ax2 + 4bxy + 8cy2 consists of numbers, constants, and more than

                one variable.  

Variable:  is a letter that represents different numbers in a discussion.

Constant:  is a symbol that stands for particular numbers in the same

                  discussion.  A constant can be a letter (a, b, c, d, …) or a specific

                  number (2, -½, √17, 3⅞, etc.).  When letters are used, you are being

                  told that you can select any number or will be given numerical values

                  in specific problems.  Constants shown as letters are used to make

                  formulas as general as possible.

Number:  consists only of the numerical digits (0, 1, 2, 3, 4, 5, 6, 7, 8, 9) and 

                 any combination of addition, subtraction, multiplication, division, 

                 exponents, and radical signs, for example, 3, 3 + √5, 7¾, 9 – 3, etc.

Algebraic Expression:

is any combination of variables, constants, and numbers, and the operations of

addition, subtraction, multiplication, division, exponents, and radical signs.

In most cases, beginning letters of the alphabet (a, b, c, d, …) are used as

constants, and ending letters of the alphabet (… u, v, w, x, y, z) are used

as variables. 

                           2x3 + 5x – 7                    2ax2 + 3bx + 4ab 

                        variable       number              variable  number   two constants

Remember, constants are numbers which you are either given or you select. 

If an equal sign is present, you have an algebraic equation, which can either

be an identity or a conditional equation (which must be solved).          







