Definition: If f is a function of two variables, its partial derivatives are the
functions f, and f,, defined by

fG+hy) = f(,9)
h
Yy +h) —f(x,
f e = im L2 ) =)

» The partial derivative of f (x, y) with respect to x at the point (a, b)
a+ h,b)—f(ab
ﬁ&mb)=}y%f( z fla?)

fr(x,y) = }llir(l)

Similarly
» The partial derivative of f (x, y) with respect to y at the point (a, b)
_ .. f(a,b+k)—f(ab)
fy(ab) = lim k
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Notations for Partial Derivatives If z = f(x, y). we write

of d d
fxy)=f=—=—"flxy)=—=fi=Df=Df

ox  ox 0x

of ) 0z

dy  dy dy

Rule for Finding Partial Derivatives of z =f(x, »)
1. To find f,. regard y as a constant and differentiate f(x. y) with respect to x.
2. To find £, regard x as a constant and differentiate f(x, y) with respect to y.
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Higher Order Partial Derivatives

When we differentiate a function f (x, y) twice, we produce its second order
derivatives. We usually use the following notations:
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Clairaut

Alexis Clairaut was a child prodigy in mathe-
matics: he read |'Hospital’s textbook on
calculus when he was ten and presented a to f, yx
paper on geometry to the French Academy of

Sciences when he was 13. At the age of 18,

Clairaut published Recherches sur les courbes a

double courbure, which was the first systematic

treatise on three-dimensional analytic geometry

and included the calculus of space curves.

fxy does not have to be equal

Clairaut’s Theorem Suppose fis defined on a disk [) that contains the point (a. b).
If the functions £, and £, are both continuous on [, then

fia. b) = f.(a b)
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