§3.1 Evaluating Expressions
The first thing that we need to discuss is the definition and differentiation between an algebraic expression and an algebraic equation.  An algebraic expression is the sum/difference of variables, products of variables, products of variables and numbers, variables raised to exponents, products of the above and numbers.  An algebraic expression can be simplified and/or evaluated but not solved.  An algebraic expression has no equal sign.  An algebraic equation is the equality of algebraic expressions.  An algebraic equation can be simplified, evaluated and solved.  An algebraic equation has an equal sign.

Summary of Characteristics


Example:
2x  +  5y  (  1  is an example of an expression



(  Notice no equal sign



(  With an indication of the values of x & y, we could use order of 

    operations to give a single numeric value for the expression


Example:
2x  +  3  =  2(x  (  1)  +  4  is an example of an equation



(  Notice the expression on the left and right side of the equal sign



(  With the correct skills we could find the value of x that would make a 

    true statement.

(  We could evaluate the equation at it’s solution to find if it is a true 

    statement and hence the solution.

We have already evaluated expressions when we checked our solutions to the simple algebraic expressions that we have worked through out the last 2 chapters.  Recall that when we evaluate it is extremely important to use parentheses to indicate where the variable’s value will go when it replaces the variable.  By using parentheses it will alleviate confusion.  When there are already parentheses used, make those parentheses into brackets/braces etc. where needed.

Example:  
Evaluate each of the following. Let x = 5, y = -2  &  z = -3

a)
x  +  y  (  z


b)
2x  (  z2

c)
  -2x  





   







    y

d)
- y3



e)
(x  +  y) –z
Recall that a mathematical expression (a sum/difference of numbers) is undefined when the divisor is zero and the numerator is a non-zero number.  It is no different for an algebraic expression.  We can tell the values for which the expression will be zero by inspecting the denominator.  When the denominator is zero the expression will be undefined, so if we set the denominator equal to zero and solve the resulting algebraic equation we will find the values for which an expression will be undefined.


Example:
What values could replace the variable that would make the 

expression undefined?


a)
     5     




b)
       x  +  5       




 z  +  1






 (3 ( x)(x  ( 4)

Suggested HW §3.1 
p. 153-154 #1-14all, #15-51mult.of3, #53-57odd

Review Ex. p. 154 #1-6all
§3.2&3.3 Introduction to Polynomials &  Simplifying Algebraic Expressions

First, let’s talk about some vocabulary that we may have discussed informally during the previous 2 chapters.  This is vocabulary that we need in order to talk about simplification of algebraic expressions.

Variable – Any unknown value denoted by a letter of the alphabet (most commonly “x”).


Example:
a)
x


b)
z

Term/Monomial – Number, variable, product of a number and a variable or a variable raised to a power.


Example:
a)   5

b)  5x

c)  xy

d)  x2
Numeric Coefficient – The number multiplied by a variable in a term.


Example:  What is the numeric coefficient?

a)
3x2

b)
x/2

c)
- 5x/2

d)
– z

Constant – Any term that is a single number, which is not multiplied by a variable.


Example:
What is the constant in each expression?

a)
3x  +  5

b)
27y  (  1

c)
–72  +  y

Polynomial in one variable​ – A sum of terms where the variables are all the same and have exponents that are different.  Another way of looking at it is an algebraic expression where there is only a single variable used to different powers.  (Your book likens this to a number written in expanded form using base 10 to represent the zeros.)

Example:
3x2  +  3x  (  1

There are some special polynomials:


Monomial – A one termed polynomial


Binomial – A two termed polynomial


Trinomial – A three termed polynomial

Degree of a term – The sum of all the exponents of the variables in a term.  The degree of a constant is zero since it has no variables for which to have exponents.


Example:
Name the degree of the term.


a)
5x2y3z

b)
-2xyz3

c)
-92

d)
  2x2y8  










     3

Degree of a polynomial – The degree of the highest degreed term.


Example:
What is the degree of the polynomial?


a)
2x3  (  x5  (  1

b)
2x2  (  1  +  x

c)
5  (  x3
You may have noticed that when we write polynomials we use as few of symbols as possible.  In math we like to write polynomials in their simplest form, which means that they have as few of symbols as possible.  Thus, instead of writing plus a negative and using parentheses, we will simply use a subtraction.

Example:
2x3  +  (-x5)  +  (-1)  is not in simplest form, but part a) in the last 

example says the same thing and is in simplest form.
Ordering a polynomial – Ordering a polynomial is putting the terms in order from highest to lowest degree.  Be careful to take along the sign of the term when you do this.

Example:
Order the polynomial.

a)
2x3  +  x5  (  1

b)
2x2  (  1  +  x

c)
5  (  x3
This next one is a new concept, but it follows directly from the information that we already have.

Like Term – Terms that have a variable, or combination of variables, that are exactly alike, including being raised to the exact same power.

Example:
Are the following like terms?


a)  7x

10xy

b)  - 15z
23z

c)  t

15tv
d)  5

5w

e)  xy

6xy

f)  xy

- 2xyz
This is where the break between sections 2 and 3 should occur, but I do not feel the need to delineate the sections in that way since the concepts are so intertwined.

Simplifying an algebraic expression by combining like terms means adding or subtracting terms in an algebraic expression that are alike.  

Simplifying An Algebraic Expression

Step 1:      Change all subtraction to addition

Step 2:      Use the distributive property wherever necessary

Step 3:      Group like terms

Step 4:      Add numeric coefficients of like terms (This is using the distributive property in reverse)
Step 5:      Don’t forget to separate each term in your simplified expression by an 
      addition symbol!!


Example:
Simplify each of the following:
a)
15x  +  13x




b)
8z  (  9z  (  35z

c)
2x  +  4y  +  5x  (  2y  +  5


d)
5xy  +  2  +  7  (  2xy

Note:  Your book does not choose to discuss the distributive property and simplification at this time, but I am going to leave it in our discussion.

e)
6(9  +  2xy)




f)
6(x  +  7)  (  2x  +  5

g)
-9(2  +  y)  +  4y  (  y



h)
x  +  6(6  (  x)  (  4x

j)
5(x  +  7)  +  2(x  (  4)


k)
–(x  +  y)  +  2y

Note:  This problem shows an important concept of how to distribute the negative sign when it is in front of parentheses.
l)
7  (  (x  +  2)





Note:  This problem shows another important concept – dealing with the subtraction when there are parentheses following it.

Suggested HW §3.2
p. 161-162 #1-20all, #21-73odd

Review Ex. p. 162 #1-8all

Suggested HW §3.3
p. 166 #1,2, #3-45odd

Review Ex. p. 166 #1-7all
§3.4 Adding and Subtracting Polynomials
This is just a continuation of simplifying algebraic expressions on the one hand, and on the other a link to addition and subtraction of integers.

Method 1:  Adding Polynomials (Horizontal – Combining Like Term)

Step 1:  Remove grouping symbols (This is really distribute the subtraction!!)

Step 2:  Group Like Terms

Step 3:  Combine Like Terms

Example:
Simplify by adding/subtracting and combining like terms.

a)
(8x2  +  2x  +  5)  +  (x2  +  5x  +  3)

b)
[(8xy2  +  2x)  +  (-7xy  +  3)]  +  (xy2  +  3x)

c)
(7xy2  (  2x  +  3)  (  (5x2y  (  4x  (  9)

There is another way to think about adding and subtracting polynomials.  This is columnar addition and subtraction.  We must really focus on ordering the polynomial to do this.  Ordering a polynomial means putting the terms in order of descending degree.

Method 2:  Adding Polynomials in Columns

Step 1:  Order polynomials being added or subtracted (leave blanks for missing degrees)
Step 2:  Remove subtraction

Step 3:  Stack in columns (like terms over one another, leave blanks where there are no like terms)

Step 4:  Add

Example:
Simplify by adding in columns

a)
(7x  (  2x2  +  3)  (  (5  +  x2  (  2x)

b)
 (9x2  (  9)   +  (x2  +  x  +  7)

c)
(x2  (  9) ( (x2  +  2 x  (  3)

Suggested HW for§3.4

p. 171-173 #1,2,#3-36mult.of3,#37-51odd
Review Ex. p. 173 #1-5all
Expression


(  Sum of terms


(  No equal sign


(  Can only be evaluated


(  Can’t be solved





Equation


(  Equality of expressions


(  Equal sign


(  Can be evaluated


(  Can be solved
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