PC1134 Lecture 5

Topic
Rule & Techniques for Partial Differentiation

Objectives

(1) To be able to use the chain rule in
calculating partial derivatives; (2) To be able to
apply the chain rule to changing of variables,
implicit function and other special cases; (3) To
understand the concept and be able to calculate

total derivative.

Relevance

In this and the next few lectures, we will discuss
a few useful rules and techniques of partial
differentiation. They are important in
calculating derivatives of more complicated
multi-variable functions.
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Chain Rule
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Example

: x =rcosb
Given z = f(x,y) and y = rsin @
Show that
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Given

Assume

Chain Rule: A Special Case

z= f(u,z,y) & u= ¢(z,y)
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Total Derivative
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Implicit Function

Explicit function:

z=f(z,y) or y=f(x)

Implicit function:

F(z,y,z)=0 or F(x,y)=0
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Implicit Function: Example
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Implicit Function

F(z,y,2) =0 = 2= f(z,y)
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Cyclic Relation
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