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 Section 1.7:  Combinations of Functions; Composite Functions 
1)
Objective 1:  Find the Domain of a Function.
a.
The  Domain  of a function is the set of inputs for which the function is defined.
b.
In general, the domain of a function defined algebraically consists of all real numbers excluding those that make the denominator 0 and those that result in an even root of a negative number.
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c.
Example 1:  Find the domain of the function  f  defined by  f (x) = .335 x2 - .67 x + 2.32.
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d.
Example 2:  Find the domain of the function  h  defined by  h(x) = 12 x / (x2  –  4)
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e.
Example 3:  Find the domain of the function  f  defined by  f (x) = (x + 2)1/2

f.
Example 4:  Find the domain of the function  f  defined by  f (x) = 1 / (x + 2)1/2

2)
Objective 2:  Combine Functions Using the Algebra of Functions, Specifying Domains.
a.
Functions can be added, subtracted, multiplied, and divided.

b.
If  f  and  g  represent two functions, then

1.
The  sum , represented by  f + g, is  ( f + g)(x) = f (x) + g(x).
2.
The  difference , represented by  f – g, is  ( f – g )(x) = f (x) – g(x).
3.
The  product , represented by  f g, is  ( f g )(x) = f (x)•g(x).
4.
The  quotient , represented by  f / g, is  ( f / g)(x) = f (x) / g (x)  provided  g (x) ≠ 0.

5.
The  domain  of the combination is the  intersection  of the domains of  f  and  g.  (For the quotient, you must also restrict values that make  g(x) = 0).

c.
Example 5:  Find  f + g,  f – g,  f g,  f / g  and their respective domains for
f (x) = 6x2 – x – 1,     g(x) = x – 1.

1.
( f + g )(x) = f (x) + g(x) =
2.
( f – g)(x) = f (x) – g(x) =
3.
( f g )(x) = f (x) • g (x) =
4.
( f / g )(x) = f (x) / g(x) =
3)
Objective 3:  Form Composite Functions.
a.
Example 6:  Your local electronics store is having a sale.  The cost of plasma TV's are either reduced by $300 (discount f ) or are being sold for 20% off the regular price (discount g).  One particular model has both discounts applied:  A sale price of 20% off the original price followed by a $300 reduction.  A similar model with the same original price has a sale price of $300 off the original price followed by 20% off.  Which is the better deal?

Sale price with discount f:  f (x) = x – 300.   f  means to subtract 300 from input.

Sale price with discount g:  g(x) = x – .20x,  or  g(x) = .80x.   g  means to multiply input by .80.
Sale price of 20% off followed by a discount of $300:  h(x) =.80x – 300
Sale price of $300 off followed by a reduction of 20%:  k(x) = (x – 300) – .2(x – 300), or    k(x) = .80(x – 300) = .80x – 240.

To answer the question which is the better deal, you need to compare  h(x)  and  k(x).

h(x) is discount  g  followed by discount f :  h(x) = .80x – 300 = g(x) – 300 =  f (g(x)).  This is called a composite function (a function of a function).

Also  k(x) is discount  f  followed by discount  g:
  k(x) =  (x – 300) – .2(x – 300) = .80(x – 300) = g(x – 300) = g(f (x)).  (You will need to think a lot about this to really understand it.)

b.
The composite function, denoted by  f ○ g , is defined to be:

 ( f ○ g)(x) = f ( g(x))
where the input  x  is in the domain of  g  and  g(x)  is in the domain of  f.
c.
The domain of the composition is the set of all  x  for which the inside function  g(x)  is defined with the further restriction that  g(x)  is in the domain of  f.
d.
Example 7:  Find:  1.  ( f ○ g)(x),     2.  ( g ○ f )(x),     3.  ( f ○ g)(2)  where 

f (x) = x2 + 1,       g(x) = x2 – 3

1. Find  ( f ○ g )(x) = f (g(x))
Step 1.
In   f (x) , replace  x  with  g(x).
Step 2.
Replace  g(x)  with its algebraic expression.

Step 3.
Simplify.

Problems 2 and 3 are done similarly.

4)
Objective 4:  Determine Domains For Composite Functions.
a.
The  domain of the composition    f ○ g  is the set of all  x  for which the inside function  g  is defined with the further restriction that  g(x)  must be in the domain of  f.


To find the domain of the composition   f ○ g  you must  exclude  from the set of real numbers:

1.
all values of  x  which make  g(x)  undefined (zeros in denominators and square roots of negative numbers).

2.
all values of  x  which make  f ( g(x))  undefined (zeros in denominators and square roots of negative numbers).

b.
Example 8:  Given  f  defined by  f (x) 
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  and  g  defined by  g(x) = 
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,           find   f ○ g    and the domain of  f ○ g.

Step 1.  Find the restrictions for  g.
Step 2.
Find the composition  f ○ g  (that is, find   f ( g(x))  as you did in Example 2).

Step 3.
Find the restrictions for f ○ g.
Step 4.
Put all the restrictions together and write the domain of the composition  f ○ g by eliminating the restrictions from the set of all real numbers R.

c.
Study similar examples in your book!
5)
Objective 5:  Write Functions as Compositions (Decomposing a Function).
a.
To decompose a function, identify the “inside” function (this will be g).  If  h(x) = f ( g(x)),  g(x)  is the “inside” function.  Then identify the main function (this will be f ).
b.
Example 9:  Express the given function  h  as a composition of two functions  f  and  g  so that

h(x) = ( f ○ g)(x) = f ( g(x))
1.
h(x) = |3x – 4|
Step 1.
Find  g (x), the “inside” function.  There may be several choices for this.
Step 2.
Replace the “inside” function of h(x) with x.  This new function is f (x).
Step 3.
Check to see that  f ( g(x))  is what it should be.

2.
h(x) = 
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