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Math 10350 — Example Set 13A

Newton’s Method
Steps to applying Newton’s method to approximate the so-
lution of f(z) = 0:

y=f»

Tangent line
at x;

(1) Make an initial guess o near to the zero you wish to find.

(2) Determine the new approximations z1, xo, ... : \
f(@n)

Tptl = Ty — %

f(xn)

(3) Check |z, — xpt1| — 0 as n — oo for convergence to
required zero.

Tangent line
at x,

la. Find f/(z) if f(x) = 2% + 2 + 1. Explain why we could see that f(z) has a unique zero in the interval
[_ L, 0] :

1b. Apply Newton’s Method with zyp = —0.5 to estimate the zero of f(x) up to three decimal places.

2. Estimate all solutions of 22 = cosz up to four decimal places. (Hint: Sketch some graphs to see where the
roots are located. Make your first guess for the root. You only need to find one.)

TIntermediate Nalue Theorem.
Let Py be a continuous function on the closed
interval Cabl. Let N be any number oetween
Ploy and Floy ,wohere fays F1b). Then there
exists a ¢ inCa,03 Such that FO=N
L ou can't get from Fo o Flo) without
00in9 through N= froy.
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2. Estimate all solutions of 22 = cos x up to four decimal places. (Hint: Sketch some graphs to see where the
roots are located. Make your first guess for the root. You only need to find one.)

How to informed
guess tis graph:

povent function:
Fxy= ot b
sielch/  Conift

-12cosix)e )

the costx) shifts N/ T
the out put up or
dovon less than 1 unit based on the input




