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2%pi/T;
-T:T/1000:T;
input('# harmonics = ');
= 9.5;
xN = a@*ones(1,length(t));

for n = 1:N
an = (2/(n*pi)) .* sin(n*pi/2);
bn = @;
xN = xN + an*cos(n*w*t) + bn¥*sin(n*w*t);
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plot(t,xn,'b", linewidth',2);
title(['nN=",num2str(N)]);
grid on;
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bn = 0;
XN = XN + an*cos(n*w*t) + bn*sin(n*w*t);
end

plot(t,xN, 'b', "linewidth',2);
title(['N=",num2str(N)]):
grid on;
# harmonics = 1000
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Exponential:

Editor - untitled *
untitled * +

2%pi;

2%pi/T;

-T:T/1000:T;

input('# harmonics = ');
0.5;
av*ones(1, length(t));

for n = 1:n
cn = (1/(n*pi)) * sin(n®pi/2);
c n = conj(cn);
XN = XN + cn®exp(1j*n*w*t) + c_n*exp(-1j*n*w*t);
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plot(t, xN, 'y', 'linewidth’, 2);
title([ 'N=", num2str(N)]);
grid on;
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c_n = conjl(cn);
®N = xN + cn*exp(li*n*w*t) + c n*exp(-1j*n*w*t);
end

plot(t, %N, 'y', 'linewidth', 2);
title(['N=", num2str(N)]);
grid on;
# harmonics = 1000
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Spectrum:
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n = 1:10;
cn = (1./(n*pi)).*sin(n*pi/2);

untitled *

1./(n_neg*pi)).*sin(n_neg*pi/2);

-10:10;
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[c_n co cn];

subplot(2,1,1);

stem(n_full, abs(cn_full), 'filled’,
title('Magnitude Spectrum');

xlabel( 'Harmonic Number (n)');
ylabel("|c_n|");

grid on;

subplot(2,1,2);

stem(n_full, angle(cn_full),
title('Phase Spectrum');
xlabel( 'Harmonic Number (n)');
ylabel('Phase (rad)’);
axis([-11 11 -pi pil);

grid on;

"filled',

‘LineWidth', 1.5);

‘Linewidth', 1.5);
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Trigonometric:
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= 6;

2%pi/T;

-T:T/1000:T;

input('# harmonics = ");
ae = 1;
XN = a@*ones(1l, length(t));

for n = 1:N
an = (3*sin((4*n*pi)/3))./(n*pi);
bn (-3*cos((4*n*pi)/3) + 2*(-1).”~n + 1)./(n*pi);
xN = xN + an®*cos(n*w*t) + bn*sin(n*w*t);
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plot(t, xn, 'b', 'linewidth’, 2);
title(['nN= "', num2str(n)]);
xlabel('Time");
ylabel('Aamplitude');

grid on;
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title(['N= ', num2str(N)]1):
xlabel ('Time');
ylabel ('EZmplitude');
grid on:
# harmonics = 1000
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Exponential:

untitled *

T=6;

w = 2*pi/T;

t = -T:T/1000:T;

N = input('# harmonics = ');
@ =1;
xN = c@*ones(1, length(t));
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for n = 1:N
real_part = (3*sin((4*pi*n)/3))/(2*pi*n);
imag_part = -(-3*cos((4*n*pi)/3) + 2%(-1)*n + 1)/(2*n*
cn = real_part + imag_part*1j;
c_n = conj(cn);
xN = xN + cn*exp(1j*n*w*t) + c_n*exp(-1j*n*w*t);
end

plot(t, xN, 'b', 'linewidth', 2);

title([ Approximation with N=", num2str(N), ' harmonics'])
xlabel('Time (s)');

ylabel("Amplitude’);

grid on;

Command Window
PLOLIL, XN, & Linewiain:, £);

n with N=', num2str(N), ' harmonics']);

ylabel ('Emp

grid on;

# harmonics = 1000
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Spectrum:
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n_pos = 1:10;
cn_pos = ((3.*sin((4*pi*n_pos)./2))./(2*pi*n_pos)) - ...
((-3.%cos((4*n_pos*pi)./3) + 2%(-1).~n_pes + 1)./(2*n_pos*pi)).*1j;
n_neg = -16:-1;
cn_neg = ((3.*sin((4*pi*n_neg)./3))./(2%pi*n_neg)) - ...
((-3.%cos((4*n_neg*pi)./3) + 2%(-1)."n_neg + 1)./(2*n_neg=pi)).*1j;
n_full = -1@:10;
@ = 0.5;
cn_full = [cn_neg c® cn_pos];

subplot(2,1,1);

stem(n_full, abs(cn_full), 'filled', 'Linewidth', 1.5);
title('Magnitude Spectrum', 'FontSize", 12);
xlabel('Harmonic MNumber (n)", 'FontSize', 10);
ylabel("|c_n|"', "Fontsize®, 18);

grid on;

subplot(2,1,2);

stem(n_full, angle(cn_full), 'filled", 'Linewidth', 1.5);
title('Phase Spectrum', 'FontSize', 12);
xlabel('Harmonic MNumber (n)", 'FontSize', 10);
ylabel('Phase (rad)', 'FontSize’, 10);

axis([-11 11 -4 4]);

grid onj

set(gcf, 'color’, 'w');
set(gca, 'FontSize', 9); ‘
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