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The main purpose of these slides is to demonstrate how to solve

fixed point problem in MATLAB. The MATLAB program of the

fixed point algorithm can be done in various ways. However, since

these slides were prepared for students how didn’t learn MATLAB

before, I tried to present the method as easy as possible by using

the command widow instead of building M-files. To learn more

advanced MATLAB programming and more details about

MATLAB we refer to the references [1] and [2].

Huda Alsaud Fixed Point Method Using Matlab



How tho use the function ezplot to draw a tow dimensional graph
Create a M-file to calculate Fixed Point iterations.

Introduction to Newton method with a brief discussion.
A few useful MATLAB functions.

Outline

(1) How to use the function ezplot to draw a two

dimensional graph.

(2) Create a M-file to calculate Fixed Point iterations.

(3) Introduction to Newton method with a brief

discussion.

(4) A few useful MATLAB functions.

(5) Homework.

Huda Alsaud Fixed Point Method Using Matlab



How tho use the function ezplot to draw a tow dimensional graph
Create a M-file to calculate Fixed Point iterations.

Introduction to Newton method with a brief discussion.
A few useful MATLAB functions.

The function ezplot

The function ezplot can be used to draw a two dimensional plot in the

x-rang from −2π to 2π with the expression as the title. The domain for

the function ezplot can also be specified, for example, to change the

x-axis to the rang 0 to π, it is specified as a vector.

The expression

>> ezplot(’cos(x)’)

produces the graph that shown in Figure 1, and

>> ezplot(’cos(x)’,[0 pi])

is shown in Figure 2.
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Figure: ezplot(’cos(x)’)
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Figure: ezplot(’cos(x)’,[0 pi])
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To draw tow graphs in one figure window use hold on and hold off.

For example

>> hold on

>> ezplot(’cos(x)’,[0 pi])

>> ezplot(’x’,[0 pi])

>> xlabel(’x’)

>> ylabel(’f(x)’)

>> hold off

The result is given in Figure 3.
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Figure: The graph of y = cosx and y = x
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Create a M-file to calculate Fixed Point iterations.

To create a program that calculate fixed point iteration open new M-file

and then write a script using Fixed point algorithm. One of the Fixed

point program is

function sol=fixed(myfun,x,tol,N) x=y;

i=1 y=feval(myfun,x)

y=feval(myfun,x) end

if y==x end

fprintf(’The fixed point is %f’, y)

end

while abs(x-y)>tol && i+1<=N

i=i+1

See Figure 4.
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Figure: Fixed point m-file.
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In the command window the contents of the script can be

executed. To run or execute the script the name of the file is

entered at the prompt. Once the script has been executed, you

may find that you want to make changes to it especially if there are

errors. To run the function for certain initial data call the function.

Note that one of the input variables of the function fixed is a

function. Hence, you need to define the function before you run

the program. The simplest way to do this is to use the command

window. To define a function in the command window use @(x)

between the name of the function and it’s expression, where x here

is the variable.
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For sample,

>>f=@(x) cos(x)

or

>> y=@(r) 1-r2

To run the function fixed.m with one of these functions just call

the function with input f or y.

For example,

>> fixed(f,pi,0.0001,7 )

Executing the script produces the following output;
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Figure: Result of fixed(f,pi,0.0001,7 ).
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Figure: Result of fixed(f,pi,0.0001,7 ).
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Introduction to Newton method with a brief discussion.

A program for Newton method can be written in similar way. Note

that in Newton method we need the derivative of the function. To

differentiate the function f use the function diff(f). For example,

>>syms f x

>>f=cos(x)

>> y=diff(f)

>>y=-sin(x)

Then you need to define f and f ′ as a functions in the command

window,

>>f=@(x) cos(x)

>>df=@(x) -sin(x)
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Then run your program, for example

>>new(f,df,p,tol,N)

The theorems about Newton’s method generally start off with the

assumption that the initial guess is “close enough” to the solution. Since

you don’t know the solution when you start, how do you know when it is

“close enough?” The answer is basically that if you stay away from

places where the derivative is zero, then any number is OK. More to the

point, if you know that the solution lies in some interval and on that

interval, then the Newton iteration will converge to the solution, starting

from any point in the interval. When there are zeros of the derivative

nearby, Newton’s method can display highly erratic behavior and may or

may not converge.
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A few useful MATLAB functions.

>>clear : to clears out all variable so they no longer exist.

>>clc : delete everything in the command window.

For example,

Figure: How to use clc function.
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The result will be

Figure: The result of the function clc.
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>>get(0,’format’) : to see the current format.

Figure: The current format.
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>>format long : to change the formate.

Figure: The new format.

Ctrl + c: To stop an endless loop.
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Homework

Q: Writing a Matlab program to approximate a zero of the

following functions using Newton method. Approximate the root

within 10−5.

1. f(x) = x3 − 3x2 + x− 1.

2. f(x) = x3 − 7.

3. f(x) = sinx− e−x.
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