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Old definition of Numerical analysis the study of rounding
errors

This is boring and not verymeaningful
Better definitive Trefethen 92 the study of algorithms

for the problems of continuous
mathematics

Much of the field of numerical analysis came out
of trying to efficiently and stably solve AE 5 in
floating point arithmetic

NA touches all fried now ODES PDEs physics etc
General overview of topics to be covered

solving nonlinear systems of equations
numerical linear algebra

polynomial interpolation

numerical integration
ODES initial value problems
Monte Carlo methods

Fast Fourier Transform
Then willbeco mputiy Familiarize yourself with MATLAB

Textbook Soli Mayers Intro to Numerical Analysis
free from NYU



Many numeril analysis Math Fris can be found

at
ima.umn.edu narno1d disasters

This is an important field

Firsttopic Solving a nonlinear equation

Linear 3 1 7 2 Can solve by hand
explicit formof solution

Nonlineir cosX T X 7 5 No closed formsolutoir
must use a numerical method

General form of the problem

Sdn find o Root finding
y y f1xY

gfled

vs x

Many solutions No solution at least if
X is required to be realvalued

Ie x 1 0 x i

A sufficient condition for a solution to exist

on the interval a b fla co fado
or f a O f b LO



Thin If f is continuous and realvalued on a b
and if f a f b LO then then exists an

x c ab sit f1 1 0

Pref Merely apply the Intermediate Value Them calc I

Can we use this Thur to design a numerical method

for solving f11 0

Bisection

y Abbey fld flagco f b so Hx O has
a solution on ab

Idea splitthe intern in half

flat apply the same Thu

if f att O then f11 0 has a solution on Latif b

II flats 0 then f11 0 has a solution a If

Split interval in half and repeat

Let ao a bo b the original interval

aebeII be the interval obtained after l splittings

bo AoThen be ae ye Ze with L bo ao

Let Xe Aetybe be our approximation of the solutionto

f1 1 0 on step l



When do we stop the splittings How many steps of
bisictoin do we tube Somesmall

precision

If we want to guarantee that the XII L Ex
the solution fix O

ae Xe be
then we need to choose l such that

lxe.at Ebezae tzbozaeo zLe L L E

It I l I t tog keC

If ee error on lth step

He X'tI absolute in Xe
then Eet E tee

The error goes down by a factor of 2
This is not very fist

Bisection only used the sign of the function f at a and b

Can we derive a better fusser method by using the
actual valus flat and fCbl

Next time secant method Newton's Method


