SECTION 4.9 NEWTON’S METHOS

1. Why would you want to solve f(x) = 0?

£=0 indicates whoe £ may change 81ghS .
¥ F'= -F:o) +hen Solutisns may indi cade locations of m"ﬁ/m”’-s

f F'=£=0, +hen solutions may indicate Jocations where conaVrfj changes.

2. You are going to produce the iterative formula that is Newton’s Method.

(a) Find the equation of the line tangent to f(z) at 2 = x;. (Assume f'(z1) # 0.)
(Pbiﬂ+ : CX\) QO(D)
S)OP-&‘ m:‘F/(X|)

y- £ = £ G (x=x,)

(b) Determine the z-value where the tangent line from part (a) intersects the z-axis. Call this

z-value xs.
!h-lbrSec+ihj X-axis = UY=0. ’jc_j_(‘),: X, —X)
Set lj;D , D)
vy X=X5.
golve fo 2 ) _€(le

—

o — £ = £ (xyx) ¢ NN T
Se\ve for Xo /

(c) Draw a picture of your calculations on the graph below.

y /

-

(d) Given a guess x,, write the formula for how to get a better guess, x,41.

£ xn
XV\+1 = Xy, — 4/()3)
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3. | MODEL PROBLEM: | Let f(z) = 2® — 5. 'r 6<3 = 2% - 5

(a) Factor f(z), find its roots algebraically, and sketch its graph.

(D)= x (x25)= XC%—E}CxNE) =0

ro/o\s XCO)XSLI—{S/

G oo %1{ ene R

Colenlations  via

, 15-2.23666F7H

LE o \/1)'5

(b) Assume you couldn’t factor the function and you wanted to find its positive root. What
would be a reasonable first guess and why?

¥z 2 or v<=25

2
_ (c) Using a first guess of x; = 3, calculate 3 iterations of Newton’s method '? /(Xv = 3 X "5
3
-5.3
X, = x, - X0 _ 3 3T02 ) 454545455 =X,
LD 33 %

R

£xy) F5=X
Koz X, — 3720 _ ] ]G 1537 3
) Z ‘G‘/(Xz\

L

xqzxﬁ-lc_(f%l _ 0. 23651235% =Xy
$Ux) 9,736 06H9FF... A5

(d) How close is your estimate of the root, x3, to the actual root?

.de - =2.236068110
T4s correct 4o+he As an asde: Xs

: Xo= 223606137
1 clocima‘ PoSr,'lM 2
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