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Example 3

To model varying temperatures in a large region, you
could use a function which takes in two variables—
longitude and latitude, maybe even altitude as a third
—and outputs one variable, the temperature. Written
down, this might look like

T (?LLLﬂ

e 1 is temperature.

« L is longitude.

« Ly is latitude.

» f is some complicated function that determines
which temperaturéeach longitade-lattude pair
corresponds with.

Alternatively, you could say that the temperature T is
a function of longitude L and latitude L9 and write it

as T(Ly, Lo).

Annual Mean Temperature

Image credit: "Annual Mean Temperature”, Wikimedia,
originally created by Robert A. Rohde
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Example 4

To model how a particle moves through space over
time, you could use a function which takes in one
number—the time—and outputs the coordinates of the
particle, perhaps two or three numbers depending on
the dimension you are modeling.

There are a cou Ie different ways this could be written
down:

oo 0 4 o
t =

e s is atwo or three dimensional "displacement
vector”, indicating the position of the particle.

« tistime.
f is a vector-valued function.

e

Alternatively, you might break down components of
the vector-valued function into separate scalar-valued
functions .’L‘(l‘) and 'y(t). which indicate the
coordinates of x and y as functions of time:

Lo iz

z(t) X ... (some expression of t). . .
y(t) 5 . ..(some other expression of t). ..

T B A L S [ =t
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EH®kHE: https://commons.wikimedia.org/wiki/File:Partial func eg.svg
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RSB EGE ¢ 1) ([

‘o

General rule for computing partial derivatives

of ,
The rule for computing —: — (V2,2 : 3
PUting 5 f(z,y) =(3y” —sin(z)y + =
¢ Pretend that all input variable other than|x are
constants, then perform an ordinary derivative as oFf
iff was a single-variable function with I as its f (l U) — T UQ — cos(r WJ + :;_/.;"
only input. ox) ~ :

-

vV
Pretend v is constant, and take the derivative
Of course, there's nothing special about & here. To

compute, —, pretend that all variables other than ¥y B,

%y R (z,y) =\x(2y) — sin(z)1 + 0
are constants and take the derivative as if f was a O ’ 7/
function of y alone. — ~~ =

e

Pretend-x is constant, and take the derivative

0(Some function)

In general, whenever you see , treat all variables as constants except for whatever

0(Some variable)
(Some variable) is, and take the ordinary derivative of the function.

ATAHEFRE: https://www.khanacademy.org/math/multivariable-calculus/multivariable-
derivatives/partial-derivatives/a/introduction-to-partial-derivatives
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2 cos(z)y 2sin(z)

N —
—

Mixed partial derivatives are the same!

ATTNAEKHE: https://www.khanacademy.org/math/multivariable-calculus/multivariable-
derivatives/partial-derivatives/a/second-partial-derivatives
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EFH*KHE: https://www.khanacademy.org/math/multivariable-calculus/multivariable-
derivatives/gradient-and-directional-derivatives/a/the-gradient
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not a partial derivative =

ot t has on x t has on
because the total composition
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