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MA101 Calculus - Outline Notes: Partial Differentiation

When we look at the graph of a surface in MAPLE or some other package we see families of curves in the surface, some in the x-direction and some in the y-direction. If we take a curve in the x-direction, this is obtained from the equation of the surface by putting y equal to a constant (say 
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), giving z as a function of x: 
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 We can investigate the gradient of this curve by differentiation with respect to x. Similarly for curves in the y-direction we have 
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 and we can look at slopes by differentiation with respect to y.

Neither of these differentiations finds out all there is to know about the slope of the surface at a particular point. We have partial information - hence the name partial derivatives.

There are good diagrams illustrating these ideas on page 709 of Adams.

Notations

There are several notations, each of which is useful in particular circumstances. You should  get used to all of them, just like the two different notations for ordinary differentiation. Adams only gives some, at the bottom of page 708. If 
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 then we use the notations
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You should think of 
[image: image6.wmf]x

¶

¶

 as "differentiate with respect to x keeping all other variables constant.

Example 1

Let 
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 We then calculate 
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 by thinking of y as constant and using the ordinary rules of differentiation.  

So 
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 Similarly 
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You can practice partial differentiation on any expression just by treating all variables constant except the variable of differentiation.

Example 2

Let 
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Then 
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 and 
[image: image13.wmf](

)

(

)

(

)

(

)

.

2

exp

2

cos

3

2

2

-

-

-

´

+

-

´

-

=

¶

¶

q

q

q

p

q

pq

q

z


You should notice in this example that part of the expression is a function of q only, so it is just a constant with respect to p. Thus there is no exponential term in the partial derivative with respect to p.
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