Lecture 22

Learning Objectives
At the end of this class, students should be able to:

— find second order partial derivatives

Higher-Order Partial Derivatives
of
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Ifu = f(x,y) is a function of two variables, then P and %are also functions of two variables

and their partial derivatives can be taken. Hence, we can differentiate them with respect to x

and y again and find,
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Z—{ , the derivative of f'taken twice with respect to x,
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j afy , the derivative of f'with respect to y and then with respect to x,
X
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of , the derivative of f'with respect to x and then with respect to y,
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% , the derivative of ftaken twice with respect to y.
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If f(x,y) = x% + ™ find the second order partial derivatives.
Solution
We have f(x, y)=x?+¢"then
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Find the second-order partial derivatives

fx, y, Z)=)c2y2 +z2%.
Solution
We have f(x, y, z)=x"y* +z then

1. =§<x2y2 +2%)=2m,
X
" =a%(2xy2)=2y2,
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fxy 25(2)(:)} )=4xy’

Sy :%(xzyz +2°)=2x"y,
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e =a—(2x2y)=0,
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If u = In(x?+y?) then prove that— + g_u =0.

Solution

We have, u = ln(x2+y2) then
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Exercise for Reader

1. If fx,y)=¢" """ show that f, = f,.
2 2
2. If f(x,y)=xe", find the followmg 0 f 2f Of and%.
" oyox” oxdy oy
If f(x,y)=y*-Inxy, find the followmg. fuxr fyyr fry o and fop.
4. 1If f(x,y,z)=xy’z*, find the following: Jrxr fyyr fozo fry s fr.,and fay-

5. If u=logy(x , then prove that @ S, ﬂ S S

6. If u=e"",then prove that 7, = (1+3xyz+x2yzzz)em

7. If u=x*y+y*z+z%, then prove that — Ou a—u+a—u—(x+y+z)
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