Functions—Operations and Composition
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A function is like a machine where we put in something, it produces something back. The things we put in (usually numbers and algebraic expressions) are called inputs, and the things it produces back (usually numbers and algebraic expressions) are called outputs or function values. Of course, what it produces back depends on what we put in and how the function is defined. 

When we have two functions, we use different names for each one. Say the first one is f(x) = x2 + 3 and the second is g(x) =
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. What can we do with them? Well, we can add, subtract, multiply and divide them, of course! Find the algebraic expression (and give the domain) for each of the following in the table on the right: 

	(f + g)(x) =
	D:

	(f – g)(x) =
	D:

	(fg)(x) =
	D:
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The Four Basic Operations

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

Difference
(f – g)(x) = f(x) – g(x)

Product
(fg)(x) = f(x)g(x)

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

Now, evaluate each of the following:

1.  (f + g)(2) =
2.  (f – g)(3) =
3.  (fg)(6) =
4.  
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Composition of Functions

Besides the four basic operations above, we can compose the two functions. That is, we put x into one function first and whatever we get back, we put that into the second function. Again, let f(x) = x2 + 3 and g(x) = 
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, find:

	f(g(2)) =


	f(g(6)) =
	g(f(6)) =


f(g(x)) is read as “f of g of x.” Another notation for f(g(x)) is 
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, i.e., f(g(x)) = 
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. However, no matter which notation is given, when you are given a number, always do inside-out or right-to-left, i.e., plug the number into the function that is closest to it first. For example,

	f(g(4)) =

(Hint: do g(4) first)
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(Hint: do f(5) first)
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(Hint: do g(6) first)
	g(f(7)) =

(Hint: do f(7) first)


Finally, what are the algebraic expressions for f(g(x)) and g(f(x))?

	f(g(x)) = 




	g(f(x)) = 
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