
Linear Approximation
Linear Approximation

Consider a particle moving from point (a,b) to point latk ,
bth). If the particle

travels at a constant speed and the total duration of the motion is 1 second ,

find in terms of time (in seconds)
, a formula for the position (x

,Y) .
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Consider a function f(x,y) such that its first partial derivatives exist for all points
near (a,

b) . If (x,y) is a point on the line segment found above,
find a formula

for the rate of change of f with respect to to
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For a small change in time At
,
let the corresponding change in X be from a be DX ,

thecorrespondingchangeinyfrombbebandAbethe correspondingstat
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, b+ Dy)-fla,b) . This Af is

called the Linear Approximation of change in f when (,y) changes from (a,b)

to (a+ DX ,
b+ Dy).
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Example :

1
. A two-variable function f(x

,y) has selected values given by
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Using the central difference estimate for EG13 .
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,
-1 . 5) and the estimate of oximate the value of
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,
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formula : f(x,y) = f(a
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b)(x-a) +Y(a ,b)(y - b)

estimates:13
.
5

,
-1 .5) = 0 . 2 , (3 ,

-1.5) 3

linear approximation :
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2. Let g(x ,y) = 4-x+y2 . Using linear approximation of glx ,y) at 11 ,
1)

,
estimate

the following values :

(a) the change in glx,y) when (x
,y) changes from 11 ,

1) to 11
. 1

,
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(b) the value of g(1 . 1
,
0
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(c) the percent change in g(x ,y) when (x
,y) changes from 11

,
1) to 11.1 ,

0 .8)

(d) the linearization of glx,y) at 11,
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Exit Ticket Chain Rule

Chain Rule Let z = f(x, y), x = g(s, t), and y = h(s, t) be functions of two variables. The

partial derivatives ωz
ωs and ωz

ωt can be found by the chain rules:

1. ωz
ωs =

ωz
ωx ·

ωx
ωs +

ωz
ωy ·

ωy
ωs

2. ωz
ωt =

ωz
ωx ·

ωx
ωt +

ωz
ωy ·

ωy
ωt

Find ωz
ωs and ωz

ωt for the functions below:

z = x2 + 2xy, y = s+ t, x = s2 + 4t1. z = x cos(x) + y2, x = 3t+ 1, y = s2 + t22.

z =
x2 → x

y4
, x = t3, y = cos(2s)3. z =

√
x2 + y2 +

y

x
, x = sin(t), y = s2 + t24.

Produced by Audriana Houtz, Mathematics Ph.D. student at the University of Notre Dame.

E+
= (2x+2)(2s) + (2)(1)
= (2(s2+4t)+2)(25) +2)

= 453+ 16st +45 +2

=
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= 8x + 8 + 2

= 8x +18
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