Introduction to Mechanics for Engineers — Ruina & Pratap Ch 3 Section 3.2

3.2.1 Write as many different ODEs, and
their general solutions, as you can.

Question 3.2.1:
Consider the differential equation g—;’ = —2z. Use Euler’s method to approxi-
mate the value of y at z = 2, given that y(0) = 3. Use a step size of 0.5.

Solution:
Code:

dydt = @(x, y) -2 * x;

x0 = 0;

yo = 3;

h = 0.5;

x_euler = x0:h:2;

n = numel(x_euler);
y_euler = zeros(l, n);

y_euler (1) = yO0;

fprintf ('Question 3.2.1:\n');
fprintf ('Step\tx\t\t\t\ty\n');

for i = 2:n
y_euler (i) = y_euler(i-1) + h * dydt(x_euler(i-1),
y_euler(i-1));
fprintf ('%d\t%.2f\t\t\t%.4f\n"', i-1, x_euler(i-1),
y_euler(i-1));
end

fprintf ('%d\t%.2f\t\t\t%.4f\n\n', n, x_euler(m),
y_euler(n));

figure;

plot(x_euler, y_euler,
xlabel('x');
ylabel('y');
title('Question 3.2.1');
grid on;

hold on;

'-0');

Disclaimer: We have lost track of the many people who wrote these solutions.

They are not official and have not been reviewed by the authors for correctness. 1
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The approximate values of y at different steps are as follows:

Step x y
0 0.00 | 3.0000
1 0.50 | 3.0000
2 1.00 | 2.5000
3 1.50 | 1.5000
4 2.00 | 0.0000

The plot of the approximation using Euler’s method is shown below:

Question 3.2.1

Figure 1: Graphical solution of 3.2.1
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