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Loyl ey Hlas ¢ Gloaal) Algsg Adg poe ANl e g (5% A VS (3 (g Ak aladiad ]
. Biliaall Lga g dllal)
ALl alal) Jie ¢ Dol LBl e uemy ) Ayl o) dalal) lalaills i€ dah Qo .2
. Baaal) dpalaiy! )
dall e hat) ity Gl ajed Glasal (Bidall paall (e Gl A8 2l loals alaa¥l .3
. el
( aebasl) 4y (Bisection) ( aahiil) dak Jie (9al Lnae @il )lsa Jadl ddisd) Auhal) auwss .4
- Adbdal) oyl Byl o Alald 43)lae aagy Regula Falsi)
slal e (gpdall Jhiall 4835 daaall (UasY) 5k ool (Sensitivity Analysis) dules dias chal .5
- bl
Basaie cValaall Aadail 5l dudlad pual) Abialinll i aleal) (e saswie Clilaw b il )il uls .6
Jaie Sl B LGl 2 e @il ¢ il
Gl L 7
38 Caagy + Al Aealad) ileadll sty dunaad) (oplall 2 3 andieadl eyl 35S0 ansdl) 138 & (e
Lhall je clalaal) dad cuilSus (i (Sl Gubi (8 leeldl & Al el Clghadl) Gisl Galdl)
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%% main_flexible_word_final_bilingual.m

clearvars; close all; clc;
import mlreportgen.dom.™

Y —— [N | [V —
{1} = @(x) cos(x) - X;

df{1} = @(x) -sin(x) - 1;

X_true{1} = 0.739085;

{2} = @(x) x"3 - 2*x - 5;
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df{2} = @(x) 3*x"2 - 2;
x_true{2} = 2.094551;

{3} = @(x) exp(-x) - X;
df{3} = @(x) -exp(-X) - 1;
x_true{3} = 0.567143;

maxlIter = 30; tol = 1le-14;

x0_newton = {1.0, 2.0, 0.5};
x0_secantl = {1.0, 2.0, 0.5};
x0_secant2 = {0.5, 3.0, 1.0};
numFuncs = numel(f);
results = struct;
%% ------------ Jwi3 Newton sSecant ----------------
for i = 1:numFuncs
[newton_iter, newton_err] = run_newton(f{i}, df{i}, x0_newton{i}, x_true{i}, maxIter,
tol);
[secant_iter, secant_err] = run_secant_safe(f{i}, x0_secant1{i}, x0_secant2{i}, x_true{i},
maxlter, tol);
results(i).newton.iterates = newton_iter;
results(i).newton.errors = newton_err;
results(i).secant.iterates = secant_iter;
results(i).secant.errors = secant_err;
results(i).true_value  =x_true{i};
[results(i).order_newton, ~] = estimate_order(newton_err);
[results(i).order_secant, ~] = estimate_order(secant_err);
end
results_params.date = datestr(now,'yyyy-mm-dd HH:MM:SS";
results_params.matlab_version = ver;
save('results.mat','results’,'results_params');

%% ------------ —ale L3 Word ----------------
doc = Document('Results_Report','docx’);
open(doc);

append(doc, Paragraph('é_- 45 e =i Newton s Secant));
append(doc, Paragraph(['z_": ', datestr(now)]));
append(doc, Paragraph(['Jlx<=! MATLAB: ', version]));
%% ------------ il J glas ddlia) <o
for i = 1:numFuncs

append(doc, Paragraph([“2) ', num2str(i), ' - &asl )il )
num2str(results(i).true_value)]));

numlter = max(length(results(i).newton.errors), length(results(i).secant.errors));
t = Table();

t.Style = {Border('solid")};

% Jsaall Gl )

headerRow = TableRow();

headerRow.Style = {Bold(true)};

headerRow.append(TableEntry('k"));
headerRow.append(TableEntry('Newton'));
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headerRow.append(TableEntry('Secant));
t.append(headerRow);
% ) S5 JSI o ghuall dali)
for k = 1:numliter
if k <= length(results(i).newton.errors)
newtonErr = num2str(results(i).newton.errors(k), %.3e");
else
newtonErr = '-';
end
if k <= length(results(i).secant.errors)
secantErr = num2str(results(i).secant.errors(k), %.3e’);
else
secanterr = '-';
end
row = TableRow();
row.append(TableEntry(num2str(k-1)));
row.append(TableEntry(newtonErr));
row.append(TableEntry(secantErr));
t.append(row);
end
append(doc, t);
append(doc, Paragraph(' "));
end
%% ------------ FURNIEG) PG P\ [PV [ R——
figure('Units','centimeters’,'Position’,[2 2 16 10]);
markers = {-0',"-s","“"'};
for i = 1:numFuncs
semilogy(0:length(results(i).newton.errors)-1, results(i).newton.errors, markers{i},...
'DisplayName’,sprintf('Newton f%d",i),'LineWidth',1.2);
hold on;
semilogy(0:length(results(i).secant.errors)-1, results(i).secant.errors, markers{i},...
'DisplayName’,sprintf('Secant f%d',i),'LineWidth',1.2,'MarkerFaceColor','w’);
end
xlabel('lteration (k)');
ylabel('Absolute error |x_k - x*|");
title('Convergence comparison for multiple functions’);
legend('Location’,'northeast’);
grid on;
%o 5y 5aS J sV s Il Lada
plotFile = ‘convergence_plot.png’;
exportgraphics(gcf, plotFile, ‘ContentType', ‘auto’);
% Jala J Y1 am,ll 48l Word
append(doc, Paragraph(‘: syl 4l J 53 au 1Y)
img = Image(plotFile);
append(doc, img);
%% ------------ T g
figure('Units','centimeters’,'Position’,[20 2 16 10]);
for i = 1:numFuncs
semilogy(0:length(results(i).newton.errors)-1, results(i).newton.errors, markers{i},...
'DisplayName’,sprintf(‘4lall o5 53 %d',i),'LineWidth',1.2);

2612



wljl—auls

hold on;

39 >l dlo L] o glall dloo

semilogy(0:length(results(i).secant.errors)-1, results(i).secant.errors, markers{i},...
'DisplayName’,sprintf("alal <uilSw 9%d',i),'LineWidth',1.2,'MarkerFaceColor','w');

end
xlabel(')_s3) k','FontName','Arial’);

ylabel('Glhaal Uadll [x_k - x*[''FontName','Arial");
title('d) 52 322l il 45 ,lad' "FontName','Arial’);
legend('Location’,'northeast’,'FontName','Arial’);

grid on;
% 3y smaS G ans Il i

plotFileArabic = ‘convergence_plot_arabic.png’;

exportgraphics(gcf, plotFileArabic, '‘ContentType', ‘auto’);

% Jala Sl an ) i) Word

append(doc, Paragraph(s =) &L ) 4 1)),

imgArabic = Image(plotFileArabic);
append(doc, imgArabic);

%% ------------ @) Word ----------------
close(doc);

disp(‘'Word file Results_Report.docx created successfully.');

e R — CXP VA 10—

function [iterates, errors] = run_newton(f, df, X0, x_true, maxlter, tol)
X = X0; iterates = x; errors = abs(x-x_true);

for k=1:maxIter
dfx = df(x); if abs(dfx)<eps, break; end
X =X - f(x)/dfx;
iterates(end+1)=x;
errors(end+1)=abs(x-x_true);
if errors(end)<tol, break; end

end

end

function [iterates, errors] = run_secant_safe(f, x0, x1, x_true, maxlter, tol)
iterates=[x0,x1]; errors=abs(iterates-x_true); x_prev=x0; x=x1;

for k=2:maxIter
denom=f(x)-f(x_prev);

if abs(denom)<le-14, denom=1e-14; end

X_next = x - f(x)*(x-x_prev)/denom;
iterates(end+1)=x_next;
errors(end+1)=abs(x_next-x_true);
if errors(end)<tol, break; end
X_prev=x; X=x_next;
end
end
function [p,c] = estimate_order(errors)
e=errors(:); idx=find(e>0);

if numel(idx)<3, p=NaN; c=NaN; return; end

ek=e(idx(1:end-1)); ek1l=e(idx(2:end));

Y=log(ekl); X=[log(ek), ones(length(ek),1)];

beta=X\Y; p=beta(1); c=exp(beta(2));
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end
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