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clear all
dt = .2;

t =-2:.1:4;
f = sin(t);

% Exact Derivative
dfdt = cos(t);

% plotting commands
plot(t,f, 'k—", 'LineWidth',1.2)

hold on, grid on
plot(t,dfdt, 'k', 'LineWidth"',3)
l1=1legend('Function', 'Exact Derivative');
set(11, 'FontSize',14)

axis([-2 4 -1.5 1.5])

Forward Difference Approximation
fdtF = (sin(t+dt)-sin(t))/dt;
Backward Difference Approximation
fdtB = (sin(t)-sin(t-dt))/dt;
Central Difference Approximation
fdtC = (sin(t+dt)-sin(t-dt))/(2xdt);

O ° QO ° Q ° °

plot(t,dfdtF,'b', 'LineWidth',1.2)
plot(t,dfdtB, 'g', 'LineWidth',1.2)
plot(t,dfdtC, 'r', 'LineWidth',1.2)

Forward Difference
Backward Difference
Central Difference

o o° o°

12=1egend('Function', 'Exact Derivative', 'Forward Diff', 'Backward Diff', 'Central Diff"')

set(12, 'FontSize',14)
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clear all

numerically differentiate sin(x) on a discrete grid.
compare with exact derivative (cos(x))

o o°

.1:.1:3;
sin(x);

X
f
plot(x,f, "'k")

hold on
plot(x,f, 'rx', 'LineWidth',2)
dx = x(2)-x(1);

n = length(f);

dfdx = zeros(n,1);

dfdx(1) = (f(2)-f(1))/(x(2)-x(1)); % forward diff at f(x_1)
for 1i=2:n-1

dfdx(i) = (f(i+1)-f(i-1))/(x(i+1)-x(i-1)); % central in between
end

dfdx(n) = (f(n)-f(n-1))/(x(n)-x(n-1)); % backward diff at f(x_n)

figure
plot(x,cos(x), " 'k")
hold on
plot(x,dfdx, 'r")



