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The Bisection Method used two pieces of information to approximate

the solution to fix 0 the sign of thefunction

What if we use vats The result is the SecantMethod

start with two guesses for the root Xo x
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linefkYfka Fit the rootof the

secant line
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The root of the secant line satisfi511 0
517 0 X X Hx
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all this root X the next approximation to the root

of f Also define f Xu fu
The secant method generals a segunu of approximations
to the rootof f by

Xun e Xu fu I
We will revisit the convergence properties of this method

later

Summy Approximate f by a secant line find root of
secant line repeat using new approximate root



NewtoniMethod

What if we are now allowed to use drivein information

to approximate f And then find the root of this
approximant
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47 tangent line

The equation at the tangent line is givin as
Hx fko t f xo x Xo

The root of the tangent line satisfies the 0

x Xo x
f Xo

X is the next approximation to the root of f
Repeating this procedure at we obtain Newton's Method
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Alternative interpretation the tangent line is a firstorder
Taylor approximation to f

Recall The Taylorseries of f about Xo assuming f has infinite

f f xo
derivatives
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Truncating this series after the first two terms gives
f1 12 tho t fYxo Ix x

if Xo is close to the root of f S fk 0 then

we get that
f191 0 f xo t f't Is Xo

Solve for 3 7 3 x that
a fix This is Newton's

gproximately
Method

SuminaryTheSecantMethod and Newton's Method both work

by the same mechanism approximate f by a linear
function find the root of that linear function
Update and repeat

ConeyenceBehaucin

Let 3 be the true root of f sie f157 0
We are interested in how the absolute of Xu
changes from iterative to iterative Eh 19 Xu

For the bisection method

Cut eh

It turns out that Newton converges quadratically

eat A EE f this is fast
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