Math 16C
Kouba
Newton’s Method

RECALL : Newton’s Method is used to create a sequence of estimates for the solution r
of the equation f(x) =0 . Start with an initial guess x ; and then use

Xn+l = Xp — f(x n) for n=1,2,3,4,---
f'(xn)
EXAMPLE : Estimate the value of the solution r to the equation Inx =4 - x .

We will solve
fx)=Inx-4-x)=Inx-4+x=0;

fro) =L +1 = 1+x , so Newton’s Method is L(\
X X
Xpn+1 = Xpg— f(x“)
f'(xq)

In(x,)-4+x,

= Xp— - l1+x,
X n |
=Xxn(l+xgn) (In(xp)-4+x,) x4
1+x, - 1+x,
= Xn+Xn?-Xpln(xp)+4x,-xp2 OF Xpn41=5Xp -Xpln(xy)
1+x, 1+x,

Looking at the graphs of y =Inx and y=4-x, itappears that x ;=2 isa good first
guess. Then

X2 =5x1-x1In(x7) = 2.8712352

1+x,
Xx3=5%x2-x21In(x7,) = 29261365
1+x,
X4 =35x3-x3In(x3) = 29262711

1+X3

so the solution 1 is approximately r =2.926 .




