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11.3 Partial Derivatives

Question. What is a partial derivative geometrically?
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Definition. What are the partial derivatives of f(x,y)?
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Remark. How to compute the partial derivatives of z = f(z,y)?
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Remark. If z = f(z,y), what are various notations for the partial derivatives?
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Example. If f(z,y) = 2% + 2%y — 242, find f,(2,1) and f,(2,1).
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Example. If f(z,y) = 4 — 2% — 242, find f,(1,1) and f,(1,1) and interpret these numbers as
slopes.
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Example. If f(z,y) = sin <1j_ ) calculate 8—f and gz

We need 1o wse +tha chain role Por one variable:

P
‘9—3; i CoS(“j) 9x( H-33 ""3 | Ti—j

of
-5;3 = Cas( H-J) Qj ( H':)) CO)( (
I+ j)

0
Example. Find gz and a—z if z is defined implicitly as a function of x and y by the equation
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Definition. In general, if u is a function of n variables, u = f(x1, x2
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Example. Find f,, f,, and f, if f(z,y,2) = ™ In(z).

‘Px (%,9,2) = 3ex1 la (2)

‘:3 (x,4,2) = xe Thi(

Qz L*i‘f}lﬁ = QX1
E3

Definition. What are the second partial derivatives of z = f(x,y)?
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Example. Find the second partial derivatives of f(x,y) = 23 + 22y3 — 2y2.
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Theorem. What does Clairaut’s Theorem say about mixed partials?
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Definition. What is Laplace’s equation? What are solutions to this equation called?
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Example. Show that the function u(x,y) = e®siny is a solution of Laplace’s equation.
’glf\é Sal»i‘lm)
- o X.. _
ux = @ s 3 “,3 = chO>j 'f'o ejvgd'iaﬂs
bikce +hese

Uxx = exﬁﬁ\j ’433 = - exSiﬂj

= Uxx +%Nqyq =0 v

Definition. What is the wave equation? What does this describe?
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Example. Verify that the function u(x,t) = sin(z — at) satisfies the wave equation.
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