§9.1 Composite and Inverse Functions
A composite function is a function evaluated with another function.  The book uses the example of US Dollars to Mexican Pesos through Canadian Dollars as an example (you would do this if you knew the US to Canadian and Canadian to Mexican not the US to Mexican).



(f    g)(x)  = f[g(x)]

is a composite function, f with g

DO NOT confuse this open circle with the closed circle used for multiplication.  A composite function is not the same as f(x) times g(x)!!


Example:
Find 
(f    g)(x)  for       f(x)  =  x  (  1    &
  g(x)  =  2x2
Note:  Where the x is in the first function is where the entire second function gets substituted.


Example:
Find 
(f    g)(4)  for       f(x)  =  x  (  1    &
  g(x)  =  2x2
Note:  This can be done in 2 ways, find the composite function and then evaluate or find the value of the second at 4 and then find the composite.


Example:
Find 
(g    f)(x)  for       f(x)  =  x  (  1    &
  g(x)  =  2x2
Note:  This is g with f, and is therefore entirely different from f with g.
Way back in Chapter 3 we discussed functions and that in order to be a function, for every value in the domain of a relation there must be a unique value in the range.  We discussed the fact that we could find which relations were functions by seeing their graph and determining whether or not it passed the vertical line test (this shows when there is more than one value in the range for each value in the domain).  In this chapter we need to talk about another restriction on functions.  This is whether a function is one-to-one.  One-to-one means that each value in the range has only one value in domain.  Graphically, this means that if a horizontal line is drawn through the graph that it does not cross the graph a more than one place.  You may remember the following example.


Example:
Which of the following are functions?  Which are one-to-one?



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

Note:  This isn’t a function, but it is one-to-one.



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

Note:  This is a function, and it is one-to-one.



c)



Note:  This isn’t a function, nor is it one-to-one.

Now, the reason that we are concerned with one-to-one functions is our next concept.  In order for a function to have an inverse it must be one-to-one and a function.  The inverse can be found by exchanging the first and second coordinates (domain, range).


Example:
{(1,2),(2,3),(3,4),(4,5)}  is a one-to-one function 

What is its inverse?

The inverse function is denoted f –1(x) for the one-to-one function f(x).  A function and its inverse are symmetric about the line y = x (you may recall that this is the line through the origin that divides the 1st and 3rd quadrants in half).  The following is the procedure for finding the inverse of a function.

Finding the Inverse of a One-to-One Function

1)  Let x  =  y  and f(x)  =  x 

2)  Solve for y

3)  Replace y with f -1 (x)


Example:
Find the inverse function for
f(x) =  x  (  3, then graph both 

functions on the same axis.  Draw in the line y = x for reference.



























Example:
Find the inverse function for
f(x) = ( x  (  3, for x ( 3 then graph 

both functions on the same axis.  Draw in the line y = x for 

reference.

























Note:  The points on the function and its inverse are equidistant from the line y = x.

Example:
For the function
f(x) = ½ x  (  5, give its inverse, then 

show that (f –1   f)(x)  and (f    f –1)(x) both equal x.

Note:  This will always be true of a function and its inverse.

§9.2 Exponential Functions
An exponential function is any positive ( not equal to one raised to some ( valued exponent.



F(x) = ax  where a > 0, but a ( 0

The domain of the function, the values for which x can equal, are all ( (-(,().  

      Why?  Because an exponent can be any real number.  And the exponent is the independent variable.

The range however, is all positive ( greater than zero (0, (). 

     Why?  Because any number raised to some power will always be a positive number.

For all exponential functions, the graph will pass through the points:

(-1,1/a)
Why?  That’s the reciprocal!

(0,1) 
Why?  Anything to zero power is 1

(1, a)
Why?  Anything to 1st power is itself.
The shape of the curve will always be:









Just some notes:

  1)
An exponential graph will always approach the x-axis but will never touch the 

axis.

  2)
The graph will grow larger and larger if the number (a) is greater than 1. This is 

like population.  Think of 2 people, they have children, then those have children 

and so on, this is an exponential function, and you should be able to see that it 

grows to an infinite number.

  3)
If the a is between one and zero (fractional) the shape is the same but starts at 

infinity and decreases to approach the x-axis.

 *4)
If we have a –x, we are looking at the reciprocal of a to the x, so it will look like 

the graph of the function when 0 < a < 1, when a is greater than 1, and when a is 

between 0 and 1 the graph will look like the graph when a > 1.

Exponential functions are all over in the world.  Some of the most prominent areas are economics, biology, archeology, and some cross these boundaries into our everyday lives.  One of the most prevalent cases is that of compounded interest.  We would like to believe (based upon all interest problems that we have computed) that interest is simple interest, but it is generally compound, which increases at an exponential rate.  Even the value of our vehicles once we drive them off the lot can be determined by an exponential function!

Example:
On the graph below, graph both
f(x) = 4x  and f(x) = (1/4)x

























§9.3 Logarithmic Functions
A logarithmic function is the inverse function of an exponential function.  If you recall from §9.1, a functions inverse can be found by exchanging x and y and solving for y.  At this point we can exchange x and y but we have no basis for solving for y.  This is where the definition of a logarithm comes in:





y = log a x  means
x = ay

a > 0  & a ( 1

Now we have a way to solve for y, when we exchange the values of x and y in an exponential function.  By the way, log, is an abbreviation for logarithmic.  The above is read, y is the log of x to the base a.  If by some off chance you have encountered a log before, you may never have seen the subscript a and that is because those were a common log function known as log base 10. 

Here’s the long and short of it:  The answer, y, is the exponent of the base a, that gives us x.
Here is an example to help you see this:



Example:
102  =  100
so
2  =  log 10  100


Example:
Give the logarithmic form of each equation.



a)
25 = 32



b)
(1/2)3  =  1/8



c)
Give a second equivalent log for b)



Hint:  Think of another way to write ½, with the exponent.

Example:
Give the exponential form of each log



a)
log 2    16  =  4



b)
log 10  1000  =  3



c)
log 3  27  =  3

Note:  I try to train my eyes to look to the subscript raised to the answers power to equal the middle number.

Example:
Find the unknown.  It may help you to write it in exponential form first.



a)
log 7  49  =  y



b)
log3  81  =  y



c)
log 4  64  =  y



d)
log 2  64  =  y

Note:  Do you see a relationship between the answer for c & d?  4 is 22 so the exponent is 2 times the y for 4!  (22)3  =  43
Graphing a Log Function
1)
Change to exponential form

2)
The domain is (0, ().

3)
The range is (-(,().

4)
The points that are being plotted are (1/a, -1), (1,0) and (a,1)

Note:  The plot is the inverse of the exponential, the domains and ranges are flip-flopped!  This is why all these key points seem so familiar!!

The shape of the curve will always be:










Remember that log and exponential functions are inverses of one another.  Thus their graphs are symmetric about the line y = x.
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