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% & X & %K
phi = @(x) 1/2 * (x + 3./x); % A ./ Zr& L% % E
y = Q(x) x;

% &£ & x W
x_values = linspace (-5, 10, 1000000); % it £ & & & ¥ FE 1 4 40

% Wt H & KA

phi_values = phi(x_values);

y_values = y(x_values);

% %% W

figure;

plot (x_values, phi_values, 'b-', 'LineWidth', 2, 'DisplayName', '"\phi(
x)"');

hold on;

plot (x_values, y_values, 'r--', 'LineWidth', 2, 'DisplayName', 'y=x');

Vo I AR & A B A

xlabel ('x");

ylabel ('y');

title ('\phi(x) and y=x');
legend ( 'show ') ;

% % E YL AT EA-102 10
ylim ([-10, 10]);

grid on;

% & B
hold off;

5.2 AENRRIE B ARHY

function [root, iter]| = iterate(phi, x0, max_iter, epsilon)
iter = 0;
root = x0;

fprintf('%.4f\t"', root);




% Initialize vectors for visualization

x_vals = zeros (1, max_iter + 1);
y_vals = zeros (1, max_iter + 1);
x_vals(l) = root;

y_vals(1l) = phi(root);

% Plot the target function
x_range = linspace(min(x0) - 1, max(x0) + 1, 100);
y_range = arrayfun (phi, x_range); % Use arrayfun for element-wise

operation

figure;
plot (x_range, y_range, '-b', 'LineWidth', 2);
hold on;

while iter < max_iter
x1 = phi(root);
fprintf ('%.4f\t", x1);

% Update visualization vectors
x_vals(iter + 2) = x1;
y_vals(iter + 2) = phi(xl);

% Plot the iteration points for this iteration
plot (x_vals(iter + 1:iter + 2), y_vals(iter + 1l:iter + 2), '-o
", 'Color', [1, 0, 0]);

if abs(xl - root) < epsilon
fprintf('\n');
fprintf (" dr T %.8f\n', x1);

% Highlight the converged point
plot (x1, phi(xl), 'Marker', 'o', 'MarkerSize', 10, '

MarkerEdgeColor', 'g', 'LineWidth', 2);
bitle (13 KA )

xlabel ('x");

ylabel ("B & & #E ');
grid on;

hold off;

return;




end

root = x1;
iter = iter + 1;

end

fprintf('\n');
fprintf('# Kok #H LR, THAKK\);

% Plot the iteration points if the maximum iterations are reached

plot (x_vals, y_vals, '-o', 'Color', [1, 0, 0]);
bitle (' KA ),

xlabel ('x");

ylabel (' B #r ® %2 ') ;

grid on;

hold off;

end

5.3 AR WIGRATHS

% &£ K x WHE
x_values = linspace (-5, 10, 1000000); % & & & oy 36 F # 5 %

% tH & KE

phi_values = phi(x_values);

y_values = y(x_values);

% %% H W

figure;

plot (x_values, phi_values, 'b-', 'LineWidth', 2, 'DisplayName ', '\phi(
x)"');

hold on;

plot (x_values, y_values, 'r--', 'LineWidth', 2, 'DisplayName', 'y=x');

% I I A A A
xlabel ('x");

ylabel ('y');




title ('\phi(x) and y=x');
legend ( 'show ') ;

% B E N LATEEA-10%710
ylim ([-10, 10]);

grid on;

% % & HP
hold off;

5.4 SMREGEASILA

% #1318 & B
x_range_start = 5.73;

x_range_end = 5.74;

% ¥ K
step_size = 0.0001;

% #RKH LR

max__iter = 100;

% & EBR

epsilon = le-8;

% %= FERHFA: phi(x) = x - (x°2 - 3)/4

fprintf('\ni#% X # X (2): phi(x) =x - (x72 - 3)/4\n');
fprintf ('# & E & H (%.2f % %.2f)\n', x_range_start, x_range_ end);
fprintf (474 E\t\t & & s\n');

for x0 = x_range_start:step_size:x_range_end
fprintf('%.4f\t", x0);
[root, iter] = iterate(@(x) x - (x°2 - 3)/4, x0, max iter, epsilon

) ;

if iter >= max_iter
fprintf ('~ dr s \n');

else




fprintf ("de &% T %.8f\n', root);
end

end
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