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Special Function Notation

We first learned about equations solved for y: 
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Here, y is the dependent variable and x is the independent variable.

We then learned about functions, replacing y with f(x): 
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Here, we have a function named f which is a function of the independent variable x.

This section of the text combines these two concepts:  
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Here, y has a dual role, being both the name of the function and the dependent variable.

Explicit Differentiation

Previously, when finding the derivative of a function we always found dy/dx: the derivative of y with respect to x. This is explicit differentiation, because we are taking the derivative of the function with explicit respect to the independent variable.

We could do this because our function was expressed explicitly – that is, the equation is solved for the dependent variable (usually y) in terms of the independent variable (usually x).

This also explains why the derivative of x is 1. We are taking the derivative of x with respect to x, which is dx/dx, which equals 1.

Implicit Differentiation

In implicit equations, it is not clear which variable is the dependent and which is the independent. The equation simply tells us how the variables are related.

A simple example: 
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We could easily solve this for y and change it to explicit form.

A not-so-simple example: 
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Not as easy to solve for y.

When we take a derivative implicitly, we are not taking the derivative with respect to any particular variable.

Explicitly:
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Implicitly: 

The derivative of y is dy, or y’.

The derivative of x is dx, or x’.

Pay close attention to the Chain Rule!

The derivative of x2 is 
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: the 2x by the Power Rule, and the dx by the Chain Rule.

Because we are not taking derivative with respect to x, the derivative of x is dx, not 1.

The derivative of our circle equation above would be:
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Solving for dy/dx:
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	Divide both sides by 2.
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	Subtract xdx from both sides.
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	Divide both sides by y.
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	Divide both sides by dx.
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