MATHEMATICS

Implementation of fpi, Newtons Method Using Matlab

Using f(x) = 0, 
for computing nonlinear equations and f : R → R is a continuous function. In the function therefore, a solution to x of (1)  
is the root of f, the function. FPI, Newton's methods with damping implementations using Matlab  effectively applied finds the function f. The stopping criterion used in all the four functions is the one showed below.
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Problem 1: Running Newton and Secant to find a root of the function

f1(x) = 2x4 − 3x2 −77/56

While inputing in the matlab in order to run it, single elements (scalars) must be used as a function handles for desired results to be given. 

f = {@2(x) (x.^4);      

      @3(x) (x.^2  - 77/56);      

     @(x,y) (2x.^4 + 3x^2 - 77/56)};

The curly braces are used to access the content presented at the cell, for instances f{2} returns the second handle of the function and so on.

Applying FPI to the function

g1(x) = (
3/2x2 +77/112)1/4
the fixed point of which is the positive root of f1. Run both NEWTON and FPI with the three

initial guesses

x0 = 1, x0 =12

, x0 = 0.

Run SECANT with the three pairs of initial guesses

x0 = 0 and x1 = 1, x0 = 1 and x1 = 2, x0 =12and x1 = −12

And therefore, we get,

f = {@(x)x.^2;      

@(y)y+10;      

@(x,y)x.^2+y+10};

Problem 2: Run NEWTON, DAMPED NEWTON, and SECANT to find a root of the function

f2(x) = arctan x −2x1 + x2.

Applying FPI to the function

g2(x) = x2 + 12arctan x

syms x f = (sin(3*x) - 1)^2; expand(f)

ans = 2*sin(x) + sin(x)^2 - 8*cos(x)^2*sin(x) -  + 16*cos(x)^4*sin(x)^2 + 1

expand(f, 'ArithmeticOnly', true)

ans = sin(3*x)^2 - 2*sin(3*x) + 1

the fixed points of which are the roots of f2. Run each of FPI, NEWTON, and DAMPED NEWTON

with the three initial guesses

x0 = 1, x0 = 2, x0 = 10,

syms a b c f = log((a*b/c)^2); expand(f)

ans = log((a^2*b^2)/c^2)

Apply identities to simplify the input of logarithms by setting 'IgnoreAnalyticConstraints' to true.

expand(f,'IgnoreAnalyticConstraints',true)

ans =  2*log(a) + 2*log(b) - 2*log(c)

for a total of 9 runs. Run SECANT with the three pairs of initial guesses

x0 = 1 and x1 = 2, x0 = 2 and x1 = 3, x0 = 10 and x1 = 11.


the MATLAB outcome is;

c = 10; mygrid =

 @(x,y) ndgrid((-x:x/c:x),(-y:y/c:y)) [x,y] = mygrid(pi,2*pi);

Problem 3: Running NEWTON, DAMPED NEWTON, and SECANT to find a root of the function

f3(x) = arctan x.

f = @(x) ((x+5.371)^2)*(x-100); %function f(x)

df = @(x) (3*x^2)-(178.516*x)-1045.352359; %derivative of function f(x)

h = @(x) x - f(x)/df(x); %newton raphson formula

while (1)

z(i+1) = h(z(i));

Run both NEWTON and DAMPED NEWTON with the 4 initial guesses

x0 = 1, x0 = 10, x0 = r − 10−15, x0 = r + 10−15

Codes

f=@(x) x^2 - 612;

x(1)=10;

x(2)=30;

for i=3:7

x(i) = x(i-1) - (f(x(i-1)))*((x(i-1) -

x(i-2))/(f(x(i-1)) - f(x(i-2))));

end

root=x(7)

,
where r denotes the value of the positive approximate root of f2 that you obtained from your run

of NEWTON with x0 = 1 in Problem 2. Run SECANT with the three pairs of initial guesses

x0 = 1 and x1 = 2, x0 = 10 and x1 = 11, x0 = r −12

and x1 = r +12.

Coding.

clear all; close all; clc;

SF = 6; %number of desired sig figs

z = 0; %initial value x0

i = 1; % declare (i) value first because we don't know how many (i)'s it will take to get to our desired value of iterations given the number of sig figs (which is 43)

f = @(x) ((x+5.371)^2)*(x-100); %function f(x)

df = @(x) (3*x^2)-(178.516*x)-1045.352359; %derivative of function f(x)

h = @(x) x - f(x)/df(x); %newton raphson formula

while (1)

z(i+1) = h(z(i)); %with this program, you can find out the number of iterations it takes to get to a certain amount of sig figs. This line prints out a value of z based on i and i+1

    error = abs((z(i+1)-z(i))/z(i)); %you print out a bunch of numbers with your function starting with i = 1, and you use the previous value and the current value in your absolute error equation

if error < 0.5*10^-SF;

break

end

i = i + 1; %iteration counter (if your (if error < 0.5*10^-SF;) fails the condition, then it goes straight to this line and goes back to the line right after the while loop with the new (i) value

end

disp (i)
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