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|function xb = incsearch(func,xmin, xmax,ns)

incsearch: incremental search root locator
syntax:
xb = incsearch(func,xmin, xmax,ns)
input:
func = name of function
xmin, xmax = endpoints of interval
ns = number of subintervals (default = 50)
output:
xb(k,1) is the lower bound of the kth sign change
xb(k,2) is the upper bound of the kth sign change
If no brackets found, xb = [].

0° 0° 0 o A° A° A° A° P J° o°

% check if sufficient arguments are supplied to this function
if nargin < 3

error('at least 3 arguments required')
end

%if ns blank set to 50
if nargin < 4

ns = 50;
end

% Incremental search
x = linspace(xmin,xmax,ns);

get all values of function
= func(x);

—h o°

% start search
nb = 0; xb = []; %xb is null unless sign change detected
for k = 1:1length(x)-1

%check for sign change "

it sign(f(K)) ~= sign(f(kel)) = fUe)* LD <o
nb = nb + 1;
xb(nb,1) = x(k); = fwc(xcm)%\mc(xrun) <D
xb(nb,2) = x(k+1);

end

-end



% function

f = @(x) sin(10@xx)+cos(3xx);

% lower and upper limits of arguments
xL = 3;

Xu = 6;

x = x1:(xu-x1)/100:xu;

y = f(x);

% get intervals containing roots
n_intervals_1 = 50;

xbl = incsearch(f, x1, xu, n_intervals_1);
disp('intervals containing roots')
disp(xb1l)

% increase number of intervals (take smaller width intervals)

n_intervals_2 = 100;

xb2 = incsearch(f, x1, xu, n_intervals_2);
disp(' ')

disp('intervals containing roots')
disp(xb2)

% plotting
figure(1)
subplot(2, 1, 1)

plot(x, y, 'DisplayName', 'f(x)', 'LineWidth',

grid on
hold on

for i=1:1length(xbl)
a = xb1l(i, 1);
b = xbl(i, 2);

rectangle('Position', [a, -0.1, b-a, 0.2],

'FaceColor', 'r')
hold on
end
legend()
title('plot of root intervals (case 1)')

subplot(2, 1, 2)

plot(x, y, 'DisplayName', 'f(x)', 'LineWidth',

grid on
hold on

for i=1:1length(xb2)
a = xb2(i, 1);
b = xb2(i, 2);

rectangle('Position', [a, -0.1, b-a, 0.2],

'FaceColor', 'r')
hold on
end
legend()
title('plot of root intervals (case 2)')

'LineWidth', 2,

'LineWidth', 2,
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func
if n

end
if n
end
Xr =

iter
whil

tion [xr, fxr, ea, iter] = bisect(func,xl,xu,ea_tol,maxit)
argin < 3
error('at least 3 arguments required')

argin < 4
maxit = 50;

[1; fxr = [1; ea = [];

= 0; xl_new = x1; xu_new = Xu; Xr_new = 0; ea_new = 100;
e (1) % we terminate inside code

iter = iter + 1;

% reset old mid point
xr_old = xr_new;

Xr_new = 0.5%x(x1_new + Xu_new);

% set the new interval end points for next iteration
xl_old = x1_new; xu_old = xu_new;

% select either [x1_old, xr_new] or [xr_new, xu_old]
f_product = func(x1_old)*func(xr_new);
if f_product < @ % left interval is selected
x1l_new = x1_old;
XU_New = Xr_new;
else % right interval is selected
x1l_new = Xr_new;
Xu_new = xu_old;
end

% compute error
if iter > 1

ea_new = abs(xr_new — xr_old) x 100 / abs(xr_new);
end

% save
xr(iter) = xr_new; fxr(iter) = func(xr_new); ea(iter) = ea_new;

% terminate

if ea_new <= ea_tol || iter >= maxit
break;

end



% function
f = @(x) sin(10%x)+cos(3%x);

% Llower and upper limits of arguments
x1l = 3;

Xu = 6;

x = x1:(xu-x1)/100:xu;

y = f(x);

% get root

maxit = 50;

ea_tol = 0.1;

[xr, fxr, ea, iter] = bisect(f, x1, xu, ea_tol, maxit);
disp('root")

disp(xr(end))

% plotting

s = 4; ms = 10; ms2 = 20;
figure('DefaultAxesFontSize',20)

subplot(2, 1, 1)

plot(x, y, 'DisplayName', 'f(x)', 'LineWidth', 1s)
grid on

hold on

% plot the solution at different iterations
plot(xr, fxr, 'ro', 'LineStyle', 'none',
'DisplayName', 'xr(iteration)', 'MarkerSize', ms)
hold on
plot(xr(end), fxr(end), 'g+',
'DisplayName', 'xr(final)', 'MarkerSize', ms2)
legend()
title('roots from different iterations')

subplot(2, 1, 2)

iter_i = 1:1:iter;

plot(iter_i, ea, '+-', 'DisplayName', 'error',
'LinewWidth', 1s, 'MarkerSize', ms)

legend()

title('error in bisection method"')
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