Algebra:  General Numbers
A term is a symbol, a numeral or a product or quotient of symbols. Terms linked by plus (+) or minus (-) signs form expressions. Examples of expressions are:  a, xy, 5m, 12, x/y, 5x/3y. Expressions joined with an equal sign (=) form an equation. An example of an equation is:  4a = 2b +1/z. The unknown values, here identified with alphabetical symbols, are called variables.

Two terms together form a binomial. Ex.  5 – 3xz

Three terms make a trinomial. Ex.   2x + 3y/2 – 7z

The general term polynomial is used for two or more terms; monomial for a single term.

The answer to an addition problem is called the sum; for subtraction it is called the difference.  The answer to a multiplication problem is called the product; to a division problem it is called the quotient. 

To simplify an expression, is to write it in its least complicated form. To solve an equation, is to find the value(s) of the variable(s) which will make the equation true. To evaluate an expression, is to find the value of that expression by substituting values for the variables and computing the result. There is a proper order to follow in calculating the value of expressions. Perhaps you have heard the expression:  Please excuse my dear Aunt Sally. The beginning letters in each word remind us of the order when evaluating. Those operations within parenthesis must be done first. Next, any terms raised to a power (exponents) must be completed. Multiplication and division are done next, followed by addition and subtraction.

A common error in this context is demonstrated with the following example:

Evaluate  _ x2, when x = _ 2.

Some, after substitution, write it as _ _22 and speculate, that since subtraction is the same as adding the opposite or double negative is the same as positive, then it translates as 22, which is 4. Properly translated, it is:   – (_ 2)2 = _ [ (_ 2)(_ 2)] =   - 4. 

The original statement, _ x2, could be thought of as a  – 1 times x2, where – 1 is understood to be the coefficient of x2. Then, using PEMDAS from above, one can see that the exponent must be dealt with first, before the multiplication by  _ 1. If one had read the original as “the opposite of x2, the mistake could have been avoided. 

In algebra, unknown values are identified by the using symbols. If two or more symbols are adjacent, as in “abc,” it is understood to express the product of the three values represented by the first three letters in the alphabet. Multiplication of these could also be expressed as (a)(b)(c) or a(b)(c). The values being multiplied are called factors. Each factor or combination of factors of a product are called coefficients. In the product 4xyz, 4 in called the numerical coefficient. 4, x, y, z, 4z, yz, etc. are all coefficients of the product. If no numeral is present, it is understood that 1 is the numerical coefficient. Division is shown by placing the items in the form of a ratio (a/b). The upper term is called the numerator, while the lower term is called the denominator.

When a numeral is preceded by the negative sign (_), it may be thought of as lying to the left of zero on the number line and would be called a negative number. Those to the right of zero are said to be positive numbers, but may, or may not be preceded by the positive sign (+).  Together, they are called signed numbers ; individually they are called integers. If the negative sign precedes a variable, it may be understood as the opposite of the value of the variable. When it is found between two terms, we usually think of it as indicating the operation of subtraction.

Absolute value, is the size of a number or term without regard to which direction it is from zero on the number line. The absolute value of –9 is 9. The absolute value of +21 is 21.  

When adding positive integers, add and keep the positive sign. When adding negative numbers, add and keep the negative sign. When the addends are mixed, some negative and some positive, find the difference between the absolute values of the numbers, and affix the sign from the number with the largest absolute value. Study the following examples:

+29+ +37= +66	- 29 + - 37 = - 66	- 29+ +37 = +8	+29 + - 37= - 8


When subtracting integers, always change the sign of the subtrahend (the bottom number if written in vertical format or the second number if written horizontally), then change from subtraction to addition and add, using the rules above. Study the following examples:

+29 - +37 = +29 + - 37 = -8		-29 - -37 = -29 + +37 = +8	

-29 - +37 = -29 + -37 = -66	+29 - -37 = +29 + +37 = 66

We could say that subtraction with signed numbers is the same as adding the opposite.
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