Linearization Function L(x)
The linearization function is a good way to approximate a function f(x) at a location on the

curve P(a, f(a)). Itis based on the proverbial “determine the equation of a line at the point
P(a, f(a))”. Consider the point slope form from Beginning Algebra.

A
f(a) T (a,f(a))

y=L(x)

y=fl@)=f(kx-a)

Which implies
y=f@+f(@x-a)

Welet L(x) = f(a) + f(x)(x —a)
which is called the Linearization Function for f(x).

L(x) = f(x) for x “near” a.




Example

Find the linearization function for f(x) = x—lz ata = —1
2
fx) = 3

L) =D+ (-Dx-(-1))
1 2
L(x) = W + [— W] (x — (—1))

Lix)=14+2(x+1)

L(x)=2x+3
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Example

Find the linearization function for f(x) = x—lz ata = -2
2
fx) = 3

Lx) = f(=2) + f(=2)(x = (=2))

1 2
L(x) = @ + [— @] (x - (_2))
L(x) =%+%(x+ 2)

1 3
L(x) =~x+-
(%) 4x+4

///
k/
S
2 4 6




1

x2

X -X
4

3
+ " for x “near” —2

(—2,0.25)




Example
Find the linearization function for f(x) = cos (x) ata = g

F/() = —sin (x)
L@ =f(5)+r () (x-3)
1) = os (5) + (=sin (5)) (+ =)
1) = os (5) + (=sin (5)) (+=5)

L) =0+ (=1) (x—g)
L(x) = —x +g
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Linearization Questions

L(x) = f(a) + f(@)(x — a)

f(x) = Yxwitha =2

Determine the linearization function L(x) for indicated value of a
Use the linearization function to approximate {/1.98 to 6 decimal places.

flx) = iwith a = 1000

Determine the linearization function L(x) for indicated value of a
1

4. Use the linearization function to approximate Tooz t© 6 decimal places.
f(x) = sin (x) with a = 45’
5. Determine the linearization function L(x) for indicated value of a
6. Use the linearization function to approximate sin (44") to 6 decimal places.
f(x) = sec (x) witha =0.10
7. Determine the linearization function L(x) for indicated value of a
8. Use the linearization function to approximate sec (0. 08) to 6 decimal places.
f(x) =x*witha=5
9. Determine the linearization function L(x) for indicated value of a

10. Use the linearization function to approximate 5.02% to 6 decimal places.




