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 • The chain rule states that if ( ) ( ( ))f x g h x= , where g and h are differentiable 

functions, then f is differentiable and ( ) ( ( )) ( )f x g h x h x′ ′ ′= ⋅ . 

• Some functions are actually combinations of other functions, such as products or 
quotients.  To differentiate these functions, it may be necessary to use several 
computational techniques and to use some more than once. 

 
 
There are several ways to describe functions.  Often 
the y-notation is used instead of function 
notation. 
 

When looking for derivatives in function notation, the 
prime symbol (′) is often used to indicate a 
derivative.  The prime symbol can be used when 
working in y -notation as well, however Leibniz 
notation has certain advantages over prime 
notation. 
 

Notice that the connection between the derivative 
and slope is more apparent with Leibniz notation. 
 

 
 

 
 
 

Leibniz notation is also easier to use when 
remembering some formulas, such as the chain 
rule. 

 

 

Notice that this function is actually a combination of 
several other functions.  Specifically, the function 
involves a quotient, a product, and two composite 
functions. 
 

Start with the outermost combination.  You can tell 
which combination to start with by thinking about 
what you would do last by order of operations. 
 

Once you start the quotient rule, you will need to 
take the derivative of the numerator.  To do so you 
will need the product rule.   
 

The numerator involves a composite function.  To 
find its derivative you will need the chain rule.   
 

Finding the derivative of the denominator will also 
require the chain rule. 

 


