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                                           Task 3 



 

1.  Part A 

Task_3.m 

 

clc; 

clear; 

 

% Initialize constants 

c = 8; 

h = 18; 

o = 0; 

airs = 12.5; 

temp = (100:25:3000)'; 

press = (20:5:120)'; 

feq = (0.8:0.02:1.3)';  

n5nt = zeros(49, 4, 26);  

e = zeros(49, 4, 26); 

 

% Timing and iterations 

tic; 

for i = 1:49 

    for j = 1:21 

        for b = 1:26 

            [n5nt(i, j, b), e(i, j, b)] = mydissfuniii(c, h, o, temp(i, 1), feq(b, 1), airs, press(j, 

1)); 

        end 

    end 

end 

toc; % End timer 

disp('Computation complete.'); 



 

mydissfuniii.m 

function [n5, err] = mydissfuniii(c, h, o, temp, feq, airs, press) 

    % Initialize variables 

    tol = 1e-6;  

    max_iter = 100;  

    iter_count = 0;  

    n5_guess = 1; 

 

    % Define the function to find the root of 

    gibs_free_energy = @(n5) calculate_gibs(c, h, o, temp, feq, airs, press, n5); 

 

   

    [n5, iter_count] = secant(gibs_free_energy, n5_guess, n5_guess + 0.1, tol, 

max_iter); 

 

    % Calculate error (difference from zero) 

    err = abs(gibs_free_energy(n5)); 

 

    % Display results for debugging 

    fprintf('n5: %.6f, Iterations: %d, Error: %.6e\n', n5, iter_count, err); 

end 

 

function g = calculate_gibs(c, h, o, temp, feq, airs, press, n5) 

   

    g = c + h + o + temp - n5^2 + feq * airs - press;  

end 

 

 

 

 



bisection.m 

function [root, iter] = bisection(func, a, b, tol, max_iter) 

    iter = 0; 

    while (b - a) / 2 > tol && iter < max_iter 

        iter = iter + 1; 

        c = (a + b) / 2; 

        if func(c) == 0 

            break; 

        elseif func(a) * func(c) < 0 

            b = c; 

        else 

            a = c; 

        end 

    end 

    root = (a + b) / 2; 

end 

 

 

newton.m  

function [root, iter] = newton(func, x0, tol, max_iter) 

    iter = 0; 

    h = 1e-6; % Small step for numerical derivative 

    while iter < max_iter 

        iter = iter + 1; 

        f_val = func(x0); 

        f_prime = (func(x0 + h) - f_val) / h; % Numerical derivative 

        x_new = x0 - f_val / f_prime; 

        if abs(x_new - x0) < tol 

            break; 

        end 

        x0 = x_new; 



    end 

    root = x0; 

end 

 

secant.m 

function [root, iter] = secant(func, x0, x1, tol, max_iter) 

    iter = 0; 

    while iter < max_iter 

        iter = iter + 1; 

        f0 = func(x0); 

        f1 = func(x1); 

        x_new = x1 - f1 * (x1 - x0) / (f1 - f0); 

        if abs(x_new - x1) < tol 

            break; 

        end 

        x0 = x1; 

        x1 = x_new; 

    end 

    root = x1; 

end 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. PART B 

task_3.m 

% task_3.m 

clear; close all; clc; 

 

% Define the constants and parameters 

c = 8;  

h = 18;  

o = 0;  

airs = 12.5;  

press = 105;  

 

% Temperature and feq parameters 

temp = 400; 

feq = 0.98;  

% Call the function for solving 

try 

    [n5nt, e, iterations] = mydissfuniii_fzero(c, h, o, temp, feq, airs, press); 

    disp(['Solution n5nt: ', num2str(n5nt)]); 

    disp(['Energy e: ', num2str(e)]); 

    disp(['Iterations: ', num2str(iterations)]); 

catch ME 

    disp('Error occurred:'); 

    disp(ME.message); 

end 

 

 

mydissfuniii_fzero.m 



% mydissfuniii_fzero.m 

function [n5, e, iterations] = mydissfuniii_fzero(c, h, o, temp, feq, airs, press) 

    

 

    % Debugging input 

    disp('--- Debugging Inputs ---'); 

    disp(['c = ', num2str(c), ', h = ', num2str(h), ', o = ', num2str(o)]); 

    disp(['temp = ', num2str(temp), ', feq = ', num2str(feq)]); 

    disp(['airs = ', num2str(airs), ', press = ', num2str(press)]); 

     

    % Gibbs free energy function (replace with your own equation) 

    gibbs_free_energy = @(n5) (n5^2 - 2*n5 + 1);  

 

    % Initial guess for fzero 

    initial_guess = 1.0; 

 

    % Options for fzero to set tolerance and iteration limits 

    options = optimset('TolX', 1e-6, 'TolFun', 1e-6, 'MaxIter', 1000); 

 

    % Use fzero to solve for n5 

    [n5, fval, exitflag, output] = fzero(gibbs_free_energy, initial_guess, options); 

 

    % Check for convergence issues 

    if exitflag <= 0 

        error('fzero failed to converge. Check the input parameters or initial guess.'); 

    end 

 

    % Energy calculation (this will depend on your equation) 

    e = n5^2;  

 



    % Display iteration information 

    iterations = output.iterations; 

    disp(['Converged n5: ', num2str(n5)]); 

    disp(['Function value (Gibbs Free Energy) at n5: ', num2str(fval)]); 

    disp(['Energy e: ', num2str(e)]); 

end 

 

 


