
You may recall the chain rule for functions of one variable say y(x) where x is a function of say t x(t)

      The chain rules  for functions of more than one variable are similar in structure.  Here is one of them

One important thing to realize here is that this is the TOTAL derivative of z with respect to t.   Since z is a 
function of x and y and in turn x and y are functions of only one variable t then z is implicitly a function 
of only t.

HW example
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The preceding form of the chain rule is specific to the case when                   .  That is to say when x and y can be 
paramaterized to be functions of just one variable.  We have studied srufaces defined parametrically where x,y and z are 
functions of two variables                               . What does the chain rule look like for this case?

Note this looks a lot like two chain rules of the preceding case but for s and t. It is just that here we 
cannot find total derivatives of z as x and y themselves depend two variables  s and t.  

HW example

Sec 11.5 The Chain Rule

   Sec 11.5 Page 2    



The MEGA CHAIN RULE!

Suppose                                                      We can make a tree to 
help use the chain rule
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Hw Example
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The Chain rule and implicit differentiation.  

Suppose y=f(x)  and we wish to find 
  

  
    given the relation                We can actually accomplish this using the 2d 

chain rule.    Let's define                      

Then the chain rule tells us:

If we solve this equation for 
  

  
   we get:
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Implicit differentiation with partials.  Suppose         but is defined implicitly by a function of the 

form           How can we find say 
  

  
        

  

  
  ?

The partials are given by:  (7)
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