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§3.2 Functions
Outline
Define

  Relation

  Function

  Domain

  Range

  Dependent & Independent Variables

  Vertical Line Test

Function Notation

  f of x & y is a function of x

 Finding  function values

Applications of Functions

HW Due p. 172 #1-14all

EC HW p. 172-179 #15-20all, #21-27odd, #30-40even, #41-51odd, #53-58all, 

       #60,66,71,74, #80-83all

A relation is any set of ordered pairs.  A function is a relation for which every value of the independent variable (the values that can be inputted) has one and only one value for the dependent variable (the values that are output, dependent upon those input).  All the possible values of the independent variable form the domain and the values given by the dependent variable form the range.  Think of a function as a machine and once a value is input it becomes something else, thus you can never input the same thing twice and have it come out differently.  This does not mean that you can't input different things and have them come out the same, however!  Your textbook shows some great pictures of functions on page 164.

There are many ways to show a function's domain and range.  One way is to draw a picture and show the mapping (each element of the domain maps to only one member of the range in a function) of the domain onto the range.  Another way is to list the domain as a set using roster or set builder notation and the range as a set using roster or set builder notation.  If the domain and range are both finite, they can be listed together as a set of ordered pairs.  We can also graph a function, which shows both the domain and the range.





Is a Relation a Function?
1)  For every value in the domain is there only one value in the range?


a)  Looking at ordered pairs


b)  Looking at a graph – Vertical line test (if any vertical line intersects 

the graph in more than one place the relation is not 

a function)


c)  Think about the domain & range values


Example:
Which of the following are functions?



a)
{(2,5), (2,6), (2,7)}



b)
y = (x,   {x| x ( 0, x((}



c)
2
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5
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5
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d)





Example:
In each of the above list the domain & range.



a)



b)



c)



d)

Note:  When a set is finite it is easiest to use roster form to list the domain & range, but when the sets are infinite or subsets of the (, set builder and interval notation are better for listing the elements.
Function notation may have been discussed in algebra, but if it wasn't you didn't miss much.  It is just a way of describing the dependent variable as a function of the independent.  It is written using any letter, usually f or g and in parentheses the independent variable.  This notation replaces the dependent variable.



f (x)

Read as f of x
The notation means evaluate the equation at the value given within the parentheses.  It is exactly like saying y=!!


Example:
Evaluate
f(x) = 2x  +  5 
at



a)
f(2)



b)
f( -1/2)


Example:
For
h(g) = 1/g
find



a)
h(1/2)



b)
h(0)

When using function notation in everyday life the letter that represents the function should relate to the dependent variable's value, just as the independent variable should relate to its value.


Example:
The perimeter of a rectangle is P = 2l  + 2w.  If it is 

known that the length must be 10 feet, then the perimeter 

is a function of width.



a)
Write this function using function notation



b)
Find the perimeter given the width is 2 ft.  Write this 

using function notation.

Just a note on Percent Change.

% Change  =    (  Amount Latest  (  Amount Previous)  







Amount Previous


Example:
See #72 d) p. 177 Angel





% Change =    2000  (  1998  








          1998

Note:  Remember that rounding is usually to the hundredths or thousandths.

§3.1 Graphs
Outline
Review(no extensive coverage by myself)

  Rectangular Coordinate System/Cartesian Coordinate System


Quadrants


Axes


Origin


Ordered Pairs


x-coordinate


y-coordinate

  Plotting Points

  Labeling Points

Linear Equation

  1st degree equation

  Domain & Range are ( 

   Infinite number of solutions


Collinear Solutions – On the same line

  Graph is an illustration of sol.

  Determining if an ordered pair is a solution


Makes the equation true


Check by substitution & simplification


  True statement is a solution

  Finding Solutions


Choose x and solve for y  3 times


  2 points determine a line & 3rd is a check

Non-Linear Equations

  Quadratic


2nd degree


Parabolas

  Absolute


V's

  Cubics


3rd degree


"S" Curve

  Reciprocal Functions


1 over variable

  Square Root Functions


Related to parabola


  Inverse of quadratice

  Relations that aren't functions


Fail the vertical line test


Form of quadratic & absolute value

HW Due p. 157 #1-4all

EC HW p. 158-163 #2-26even,#29,32,37,41,42,#44,45,47,59,51,59,#65,66,70,71,

        #75,78,82,88,90#103-106all

The following is the Rectangular Coordinate System, also called the Cartesian Coordinate System.




A coordinate is a number associated with the x or y axis.

An ordered pair is a pair of coordinates, an x and a y, read in that order.  An ordered pair names a specific point in the system.  Each point is unique.  An ordered pair is written (x,y)

The origin is where both the x and the y axis are zero.  The ordered pair that describes the origin is (0,0).

The quadrants are the 4 sections of the system labeled counterclockwise from the upper right corner.  The quadrants are named I, II, III, IV.  These are the Roman numerals for one, two, three, and four.  It is not acceptable to say One when referring to quadrant I, etc.

Plotting Points

When plotting a point on the axis we first locate the x coordinate and then the y coordinate.  Once both have been located, we follow them with our finger or our eyes to their intersection as if an imaginary line were being drawn from the coordinates.

Labeling Points

We label the points in the system, by following, with our fingers or eyes, back to the coordinates on the x and y-axes.  This is doing the reverse of what we just did.  When labeling a point, we must do so appropriately!  To label a point correctly, we must label it with its ordered pair written in the fashion – (x,y).

Linear Equation in Two Variable is an equation in the following form, whose solutions are ordered pairs.  A straight line graphically represents a linear equation in two variables.  

ax + by  = c

a, b, & c are constants

x, y are variables

x & y both can not = 0
Since a linear equation’s solution is an ordered pair, we can check to see if an ordered pair is a solution to a linear equation in two variables by substitution.  Since the first coordinate of an ordered pair is the x-coordinate and the second the y, we know to substitute the first for x and the second for y. (If you ever come across an equation that is not written in x and y, and want to check if an ordered pair is a solution for the equation, assume that the variables are alphabetical, as in x and y.  For instance, 5d  +  3b  =  10 – b is equivalent to x and d is equivalent to y, unless otherwise specified.)

Example:
Is (0,5) a solution to:
y = 2x ( 3 ?

Notice that we said above that the solutions to a linear equation in two variables!  A linear equation in two variables has an infinite number of collinear (solutions on the same line) solutions, since the equation represents a straight line, which stretches to infinity in either direction.  An ordered pair can represent each point on a straight line, and there are infinite points on any line, so there are infinite solutions.  The trick is that there are only specific ordered pairs that are the solutions!
Graphing a Linear Equation

Step 1:  Choose 3 “easy” numbers for either x or y (easy means that  your choice either allows

   the term to become zero, or a whole  number)
Step 2:  Solve the equation for the other value that you did not choose in step one.  You 

  will solve for three values.  


Example:
Graph 
y = 2x ( 3


























Not all equations produce a line.  Those that don't are called non-linear functions or equations.  Following are a few of the non-linear functions are some of their characteristics.

Quadratic (2nd Degree)
  Form a type of graph called a parabola

  Form of equation we'll be dealing with in this chapter:
y = ax2 + c


Sign of a determines opens up or down


  "+" opens up


  "(" opens down


The vertex (where the graph changes direction) is at   (0, c)


Symmetric around a vertical line called a line of symmetry
  Goes through the vertex


Example:
Graph 
y = -x2 + 2
by thinking about the vertex, 

direction of opening and finding 4 points in pairs that are 

equidistant from the line of symmetry.




















Absolute Value Functions

Form a V shaped graph

Form of equation we'll be dealing with in this chapter:
y = a|x| + c


Sign of a determines opens up or down


  "+" opens up


  "(" opens down


The vertex (where the graph changes direction) is at   (0, c)


Symmetric around a vertical line called a line of symmetry
  Goes through the vertex


Example:
Graph 
y = |x| + 2
by thinking about the vertex, 

direction of opening and finding 4 points in pairs that are 

equidistant from the line of symmetry.




















Cubic Functions

Form a lazy "S" shaped graph


Type we'll deal with in this chapter are:
y = ax3 + c


Sign of "a" determines curves up and to right or down and to right


  "+" curves up and to right


  "(" curves down and to right


Point of Inflection is where the graph starts to have opposite slope


  Indicated by (0,c)


Choose opposites on either side of the inflection point to graph


  Still has symmetry allowing for easy graphing


Example:
Graph 
y = x3 ( 1
by thinking about the point of 

inflection, direction of curve and finding 4 points whose 

x-coordinates are equidistant from the inflection point.




















Reciprocal Functions

Look like a wide parabola in 1st & 3rd  or in 2nd & 4th quadrants


  Never touch or cross an axis



Because x (0, but as it gets close it is very small which makes f(x) get big



Like wise as x gets big, f(x) gets small but never gets to zero!

Type we'll deal with in this chapter are:
y = a/x

Sign of "a" tells which quadrants


  "+"  is in 1st & 3rd

  "(" is in 2nd & 4th

Trick in graphing is choosing both small & large values of x that are 

both positive and negative


Example:
Graph 
y =  2/x
using 8 points.  Use 2 small & 

2 large positive & negative values.




















Square Root Functions

Looks like half a parabola opening up or down from the x-axis


  Only half because principle square root is only consideration


Type we'll deal with in this chapter are:
y =  a( x  +  c


Sign of "a" tells up or down from x-axis


  "+"  is up


  "(" is down

Vertex is still (-c,0) similar to a parabola

Example:
Graph 
y = (
(x   , x ( 0  by thinking about 

the vertex, direction of opening and finding 3 

points based on perfect squares.




















Graphing Relations that aren't Functions
You'll notice that y is being acted upon instead of x.  The shape of the graph based upon the function type is still the same, but the direction is different.  The two that I will focus on here are the quadratic & absolute value relations.  Since they aren't functions and won't pass the vertical line test, this means that they must open to the right or left!!


Example:
Graph

x = y2

Example:
Graph

x = | y |

Problems #65,66,70 & 71 are to evoke thought and a hands on approach to the rest of the chapter!

§3.3 Linear Functions: Graphs & Applications
Outline
Standard Form

 ax + by =c

Solving linear equation for y

  Slope-Intercept form

  Writing using function notation – Linear Function

X & Y-intercepts

  Graphing using intercepts

Vertical & Horizontal Lines

  x = a  & y =b

  Graphing

Solving a linear equation in one variable by graphing

  Equality of 2 linear equations in 2 variables


f(x) = g(x)

HW Due p. 188 #1-3all, #5-10all

EC HW p.189-191 #12-18even,#30,34,36,40,44,#50,54,#57-60all,#66Draw yourself,

       #73-78all

Recall:

Linear Equation in Two Variable is an equation in the following form, whose solutions are ordered pairs.  A straight line can graphically represent a linear equation in two variables.

ax + by  = c

a, b, & c are constants

x, y are variables

x & y both can not = 0

Example:
Write 

2 ( 3y = 5x 

in standard form.

Also Recall:

Solving an equation for y is called putting it in slope-intercept form.  This is a special form with the following properties.


y = mx  +  b


m = slope


b = y-intercept 

The other great thing about this form is that it allows us to use function notation and eliminate the need to write the dependent variable.  Hence, y = mx + b  becomes





f(x) = mx + b

since y is a function of x.

To Graph a Linear Function
Step 1:  Choose 3 values of x (appropriate values)
Step 2:  Substitute and solve for f(x) [e.g. y] 3 times

Remember that two points make a line, but 3 gives a check!  Also recall that the since the domain and range of a linear function are all real numbers it makes it possible to choose any value of x and know that there will be a corresponding value for f(x).


Example:
Graph

f(x) = 1/3 x




















This leads to another relevant discussion.  Graphing lines using special points – namely the intercepts.
An intercept point is where a graph crosses an axis.  There are two types of intercepts for a line, an x-intercept and a y-intercept.  An x-intercept is where the line crosses the x-axis and it has an ordered pair of the form (x,0).  A y-intercept is where the line crosses the y-axis and it has an ordered pair of the form (0,y) most often written (0,b).

Finding the Y-intercept point (X-intercept)

Step 1:  Let x = 0 (for x-intercept let y = 0)
Step 2:  Solve the equation for y (solve for x to find the x-intercept)
Step 3:  Form the ordered pair (0,y) where y is the solution from step two.  [the ordered 

  pair would be (x, 0)]


Example:
Find the x & y intercepts and give them as ordered pairs



a)
x ( 2y = 9

Note: Will this be easy to graph the y-intercept?


b)
y = 2x

Note:  Notice that the x & y intercepts are the same.  This is because this is a line through the origin, so it crosses the x & y axis in the same place.  If there is no b in slope-intercept form or c = 0 in std. form then the line goes through the origin.
Now, we need to discuss another set of special lines.  They don't appear to be linear equations in 2 variables because they are written in 1 variable, but this is because the other variable can be anything.  The lines in question are vertical and  horizontal lines.

Vertical Lines

x = a   for a((
A vertical line is not a function.

A vertical line has no y-intercept, unless it is the y-axis (x =0)

x-intercept is value of x

For whatever y chosen  x will equal a, thus all y's are valid

Horizontal Lines
y = b
or f(x) = b
for b((
A constant function
A horizontal line has no x-intercept, unless it is the x-axis

y-intercept is the value of y

For whatever x chosen, y will equal b


Example:
Graph the following



a)
x = -1



b)
f(x) = 1/3



















The solution to a linear equation in one variable can be found by graphing the equation in such a manner that you think of each side of the equation as a function of x where they are equal.  Recall from Algebra, that the solution to two equations is a single point where both are solved at the same time, by the same value – visually, the point where the graph of each intersect!  We are going to involve function notation as well.


Example:
Solve 2x + 5 = 3(x ( 1)  by graphing.



a)
Notice that f(x) = 2x + 5  &  g(x) = 3(x(1)  and we want to know 

where f(x) = g(x), which is exactly what we do when solving 2 

equations & 2 unknowns!  Of course we are only interested in the 

x-coordinate in this case.



b)
Graph f(x) & g(x) on the following coordinate system to solve




















§3.4 The Slope-Intercept Form of a Linear Equation
Outline
Slope

  Rise divided by Run

  Vertical change divided by Horizontal change

  Change in y divided by Change in x

  Positive vs. Negative Slope


Climb to right is positive slope


Slide to right is negative slope

  3 Ways to find 


Formula


Geometrically


Slope-Intercept Equation

Slope-Intercept Form

  y = mx + b; m = slope, b = y-intercept, x = independent var., y = dependent variable

  Graphing based upon


Geometric interpretation from y-intercept

Translation of an equation

  Relationship to parallel lines

Building an equation

  Find or know slope

  At this point must know the y-intercept

HW Due p. 198-199 #1-12all

EC HW p. 199-205 #16-21all,#26,30,#35,36,#38-42even,#46,50,54,#59-62all,

       #69,74,#84-88all

Slope is the ratio of vertical change to horizontal change.


m =  rise  =  y2 ( y1  =   (y 



         run      x2 ( x1       (x

Rise is the amount of change on the y-axis and run is the amount of change on the x-axis.

A line with positive slope goes up when viewing from left to right and a line with negative slope goes down from left to right.  When asked to give the slope of a line, you are being asked for a numeric slope found using the equation from above.  The sign of the slope indicates whether the slope is positive or negative, it is not the slope itself!  Knowing the direction that a line takes if it has positive or negative slope, gives you a check for your calculations, or for your plotting.

3Ways to Find Slope
1)  Formula given above


Example:
Use the formula to find the slope of the line through (5,2) & (-1,7)

2)  Geometrically using m = rise/run

Choose points, create rise & run triangle, count & divide


Example:
#34 p.199 Angel

3)  From the slope-intercept form of a linear function


y = mx + b, where m, the numeric coefficient of x is the slope


Solve the equation for y, give numeric coeff. of x as the slope (including the sign)


Example:
Find the slope of the line
2x ( 5y = 9

Special Lines
  We have already discussed horizontal and vertical lines, but now we need to discuss them in terms of their slope.


Horizontal Lines, recall, are lines that run straight across from left to right.  A horizontal line has zero slope.  This is so since it has zero vertical change (rise)and zero divided by anything is zero.




m =   rise   =   0   =  zero




          run       #

Example:  Find the slope of the horizontal line through the 

       points






(0,5);(10,5)

Note:  It is always acceptable to use the formula to find the slope when given points, but if the y-coordinates are the same then the line is horizontal and if the x-coordinates are the same the line is vertical, each having their respective slopes.

Vertical Lines, recall, are lines that run straight up and down.  A vertical line has undefined slope.  This is so since it has zero horizontal change (run) and anything divided by zero is undefined.




m =   rise   =   #   =  undefined




          run       0

** Note:  Some authors will use the very weak, no slope, to mean either undefined or zero slope.   I will not accept "no slope" for either answer.  The reason for this is that no slope can be translated to mean none or zero and a vertical line does not have zero slope, it has undefined slope, as you will see from the following example!  Also, since this confusion exists, I want it eliminated completely!!

Example:  Find the slope of the line below




Note: When finding the slope of a horizontal or vertical line that has been graphed, the formula approach can still be used, but it is easier to remember that a vertical line has undefined slope and a horizontal line has zero slope.
Let's go back to the discussion of graphing a line.  There are 3 methods, let's recap them and then focus on the one of interest.

Graphing a Line
Method 1:  Choose 3 random x's and solve for y and graph the 3 ordered pairs

Method 2:  Find x & y intercepts & a third point as in Method 1 and graph

Method 3:  Graph y-intercept & use geometric approach of slope to get 2nd & 3rd points.  

      Slope & y-intercept come from slope-intercept form of line.

Way back in Pre-Algebra you may have learned Method 1, and then you learned about the 2 special points – the intercepts and how that is just method 1 with a couple of points that are pretty easy to find.  Now we will focus our attention on Method 3.

Graphing a Line Using Slope-Intercept Form
Step 1:  Put the equation into slope-intercept form (solve for y)
Step 2:  Write down the y-intercept point (0,b)

Step 3:  Count up/down and over left/right from the intercept point as indicated by the 

  slope, to find a second point.

Step 4:  Repeat Step 3, with a different iteration of the slope (e.g. +/( is same as (/+ or +/+ is 

  same as (/()


Example:
Graph the following using the method just described





2x  + 3y = -9




















Building an Equation
With the slope-intercept form of an equation I can build the equation for any line as long as I know or can find the slope (i.e. 2 points given or a graph is given) and have the y-intercept.

Scenarios

1)  Know slope & y-intercept – Just plug into the equation


Example:
What is the equation of the line with m = 5 through point 

(0,2) ?

2)  Know 2 points one of which is the y-intercept.  Must find the slope with 

     equation first, then plug into the slope-intercept form.


Example:
Find the slope of the line through the points (0,2) & (5,9)

3)  A graph of the line.  The y-intercept must be precisely discernible & 

     slope can always be calculated with a formula or geometrically. 


Example:
Give the equation of the line in #34 p. 199 Angel

Now, for some advanced thinking.  I may not cover this in class if I don't have time, but it will be here for your perusal, as I have assigned problems number #25-32 that deal with the concept.  This is natural progression of slope-intercept form to point-slope form (the topic of discussion in section five), and it takes a little thought and a little algebra.

We know from Algebra that when the y-intercept is not given the formula can still be found with yet another form of the linear equation in 2 variables called the point-slope form.




.




y ( y1 = m(x ( x1)

Let's take an example to go through this.


Example:
Give the equation of the line through (8,2) & (3,9) using 

only the slope-intercept form.



1)
You can find the slope right?  Well, do it.



2)
Now that you know the slope, you still need (0, b), right? 

Hm?  What to do?





a)  Don't you know 2 points, either (8,2) or (3,9)?





b)  You were tricky enough to find m =     from 

      those, so can we do anything else with this 

      knowledge?

c)  Wouldn't (8,2) paired with (0,b) or (3,9) paired 

      with (0,b) give me the same slope?  YES!!

d)  Set up the equation using one set of ordered 

      pairs from above and do the algebra.  DO IT!



 y2 ( y1  = m


knowing



 x2 ( x1

(8,2);(0,b)& m=



3)
Put it all together using slope-intercept form!

Oh my, aren't you glad someone figured out the point-slope form instead of going through that pain every time!  But, that was how the point-slope form was derived!  The perfect tie and lead in to the next section.

There is a good deal to be said about translation of a line in this section too.  You need to read about it on your own, but this is what you should get from reading:


1)  Translated lines are parallel, 2)  Parallel lines have the same slope,


3)  Equations of translated lines (i.e. parallel lines) differ only in y-intercept


4)  Translate up means > y-intercept, 5) Translated down means < y-intercept

§3.5 Point-Slope Form
Outline
Point-Slope Form

  y-y1 = m(x ( x1`); m = slope, (x1,y1) is ordered pair, x & y are variables

  Change to Slope-Intercept Form

  Finding the Equation of a line using


2 Points [Random, not (0,b)]


From a graph [y-intercept is not clear]


Slope & point [not (0,b)]

Parallel & Perpendicular Lines

  Parallel means same slope & different y-intercept

  Perpendicular means neg. recip. Slopes & any y-intercept

  Finding equations of lines that are perp. Or parallel to given


Including to vertical & horizontal lines

HW Due p. 211 #1-4all

EC HW p. 211-215 #6,10,14,#16-28even,#33-42all,#44 What does y-intercept mean?,

                    #46,#58-61all

As discovered in §3.4, there is a way to give the equation of a line based upon a point and the slope, when the y-intercept is not known.  This is called the point-slope form of a linear equation.

  

y - y1 = m(x ( x1)


 m = slope 

(x1,y1) is ordered pair,

x & y are variables

We can use this under several circumstances:


1)  Given 2 points & one isn't (0,b)



Note: If the intercept is given just use slope-intercept form!


2)  Given 1 point that isn't (0,b) & the slope



Note: If the intercept is given just use slope-intercept form!

3)  Given any graph w/ unclear (0,b)



Note: If the intercept is clear just use slope-intercept form!


Example:
Find the equation of the line using the info given & 

point-slope form.  Put the final answer in slope-intercept 

form.



a)
(5,2) & (9,8)




b)
m = 5 & (3,-1)





c)







What if we know the y-intercept, do we still need the point-slope form?


Example:
Find the equation of each.  Notice we don't nee the point-

slope form.



a)
m = -1/2 & (0,5)



b)
(0,-1/2)  & (8,5)



c)






What about horizontal & vertical lines?  Do we need a special formula to write the equation of either?

Horizontal Lines – y = #
     Can use formula since 


m = 0 & y-intercept is y = # (the equation indicates y-intercept)
     However, no need for formula

y-coordinates will all be the same if 2 points are given


slope will be zero & y-coordinate will give equation of line if point & slope given


a graph will show a horizontal line and where it crosses the y-axis gives equation


Example:
What is the equation of the line through (0,7) & (9,7) ?

Vertical Lines – x = #
     Can't use formula since m is undefined!

     However, no need for formula

x-coordinates will be the same if 2 points are given


slope will be undefined & x-coordinate will give equation if point & slope given


a graph will show a vertical line and where it crosses the x-axis gives equation


Example:
What is the equation of the line shown below?









You have been assigned 2 word problems and in order to complete them you need to be able to:


1)  Write an equation using function notation


2)  Find f(x) based upon x


3)  Find x based upon f(x)

If we have time we will do the following exercise:


Example:
#49 p. 218 Angel



Given:
gas mileage = m





Speed = s
40 ( s ( 90



Use function notation:



M(s) = equation for gas mileage = sx  + b



x = slope (relationship between speed & gas mileage)


b = the baseline of the relationship (if all else is equal)


Setup 2 equations based upon speed & gas mileage (x & b unknown)



Solve equations for b since baseline is always equal & easy to solve for



Set equations equal M(s1) = M(s2)



Solve resulting equation and find x, the slope



Substitute the slope into either equation above & find b



Write general equation M(s) = sx + b using x & b that you found

Special Pairs(Groups) of Lines
  There are two types of special pairs.  There are perpendicular lines and parallel lines.


Perpendicular Lines are lines that meet at right (90() angles.  Perpendicular lines have slopes that are negative reciprocals of one another.



Example:  The following lines are perpendicular.





m1= 1/2        m2= -2



Example:  Show that the following lines, defined by the given 

       points, are perpendicular.

a)

line 1:  (0,5) and (0,-1)



line 2:  (5,1) and (5,0)

b)

line 1:  (2,-2) and (4, -8)



line 2:  (0,7) and (3,8)


Parallel Lines are lines that never cross.  At all points, parallel lines are equidistant.  Parallel lines have the same slope.


Example:  The lines with the following slopes are parallel.






m1=1  and m2=1



Example: Show that the following lines, defined by the given 

       points, are parallel.



line1:  (0,5) and (-1,5)



line2:  (1,-2)  and (-1,-2)

Parallel or Perpendicular?

Based upon the slope of the line, once it has been put into slope-intercept form, we can judge whether or not a set(group) of lines is(are) parallel or perpendicular.

Assessing Whether Perpendicular or Parallel
Step 1:  Put equation of the line into slope-intercept form (solve for y)

Step 2:  a)  For parallel lines -- Are the slopes the same?

             b)  For perpendicular lines -- Are the slopes negative reciprocals?

Example:
Are the lines parallel, perpendicular or neither?  Why 

       or why not?

a) x  (  3y  =  -6

3x  (  y  =  0

b) -x  +  2y  =  -2

2x  =  4y  +  3

c) -2/9  (  y  =  x

3y  (  3x  =  1

Example: 
 Find the equation of the following lines.

a) Parallel to the line  y = 4  and passing through  (2,-2)

b) Perpendicular to x = 1 and passing through (8,111)

c) Perpendicular to 3x  +  6y  =  10 through  (2,-3)

d) Vertical through (-1000, 2)

e) Horizontal through  (1239,1/4)

f) With slope, -4; y-intercept, -2

g) With undefined slope through (-3, 1)

h) With zero slope through (1/3,7.8)

i) Through (5,9)  parallel to the x-axis

j) Through (4.1,-92) perpendicular to the x-axis

k)  Parallel to  3x  +  4y  =  5, through  (3, 5)

§3.6 The Algebra of Functions
Outline
Adding/Subtracting Functions

  f(x) + g(x) = (f + g)(x)

 f(x) ( g(x) = (f ( g)(x)

Multiplying Functions

  f(x)(g(x) = (f(g)(x)

Dividing Functions

  f(x)/g(x) = (f/g)(x)  if g(x) ( 0

HW Due p. 221 #1-8all

EC HW p. 221-224 #10,#16-20even,#21,22,#28-38even,#42-48even,#58,#72-77all

Functions retain the properties of (!!

  f(x) + g(x) = (f + g)(x)


Example:
If f(x) = x + 1  & g(x) = 2x,

a)
Find f(1) + g(1)  This means evaluate each & then add

b)
Find (f + g)(1)  This means add and then evaluate
Note:  They are still the same.  This is what our property of functions tells us!  This is always the case.
f(x) ( g(x) = (f ( g)(x)


Example:
If f(9) = 2 & g(9) = 5, find (f ( g)(9)

Note:  This just says that we can subtract the values of each function at the same independent and find the difference of the functions, even though we don't know any more about the functions themselves.  This is what allows us to look at the graphs of two functions and give their sums, differences, etc.

  f(x)(g(x) = (f(g)(x)


Example:
If f(x) = 2x + 1  & g(x) = -x



a)
Find f(3) ( g(3)
This means evaluate & then multiply


b)
Find (f ( g)(3)
This means multiply & then evaluate
Note:  The reason that this important is it may be very difficult to multiply two functions, and if we know we can evaluate them and multiply their dependent values it makes life easier!

  f(x)/g(x) = (f/g)(x)  if g(x) ( 0

Example:
If f(x) = x & g(x) = x ( 1, find 

a)
f(2)/g(2)
b)
(f/g)(1)

Note:  This is undefined since the restriction on the denominator is x(1!!  Since x ( 1 ( 0

The choice of whether to evaluate 1st or last is yours.  That is the basics!!


Given equations:



Add/Subtract: I'll add and then evaluate



Mult/Divide: I'll evaluate 1st

Given [f(5)=9] values:

You have no choice!!  You must add/subt./mult./divide the values of dependent .


Example:
Find f(x) ( g(x) when f(2) = 9 &  g(2) = 5

From a graph:  NO DIFFERENT!


1)  Find value of functions at independent specified


2)  Add, subtract, multiply or divide those values


Example:
Use the graph to find the following

a)
#49 p.222 Angel
Find (f + g)(3)

b)
#56 p. 222 Angel
Find (g(f)(0)

§3.7 Graphing Linear Inequalities
Outline
How to Graph

  Boundary Line


< or > dotted line – not part of solution


( or( solid line—part of solution

  Choose 2 check points


1 above & 1 below


shortcut is put in slope-intercept form & < is below & > is above

  Shade True region

HW Due p. 226 #1-4all

EC HW p. 226-227 #5,8,10,13,16,18,24,#34-39all

How to Graph
Step 1:  Graph the boundary line using graphing skills


a)  For < or > the boundary lines isn't part of solution & is dotted


b)  For ( or ( the boundary lines is part of solution & is solid

Step 2:  Choose 2 check points


a)  1 above boundary line


b)  1 below boundary line

Step 3:  Shade region containing check point creating a true statement


Example:
Graph the following inequality on the graph on the next 

page.


y < 2x  +  1





















Example:
Graph the following inequality:
y ( 3x ( 1




















Note:  If the equation is in slope-intercept then the inequality tells you if the region above or below is the shaded region.


< or ( shade below


> or ( shade above


Example:
Graph 3x  ( 4x  (  12




















Note:  Don't rush into the assumption that you'll be shading the region below the line!  First put the equation into slope-intercept form.
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Step 1:  Find m


Step 2:  Plug m & pt.


Step 3:  Solve for y


   a)  Distribute slope


   b) Add y1 to both sides





Step 1:  Plug m & pt.


Step 2:  Solve for y


   a)  Distribute slope


   b) Add y1 to both sides





Step 1:  Find pts.


Step 2: Find slope


  a)  Geometric or


  b) Formula


Step 2:  Plug m & pt.


Step 3:  Solve for y


   a)  Distribute slope


   b) Add y1 to both sides
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These are maps.


Left is f(n) 


Rt. Is not an f(n)
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