Math 21C
Vogler

Finding the Second Partial Derivative Using the Chain Rule

Assume that we are given the functions z = f(z,y), £ = g¢(s,t), and
y = k(s,t). Our goal is to determine the form of the second partial derivative
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of 2z with respect to t, —j (In a similar fashion we can determine —.) We
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will use the diagrams on the right to guide us. The first partial derivative of
z with respect to t is
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The second partial derivative is now
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(Use the Product Rule twice and again use the Chain Rule twice.)

0 0 Y
02 o) 0yy O E
zx.-_..im_ [zz‘x'i+z¢y'-'a_¥-]°—m_ S ‘
2 0 oy, O
+zy. g+[zyz.._x_+zyy._g]._}i



