Teacher’s Information

% Finite-Difference Simulation of SpO2 Levels Over Time

% Parameters
time_steps = 100;       % number of time steps
dt = 0.1;               % time step size
SpO2_initial = 98;      % initial SpO2 level (%)
diffusion_rate = 0.05;  % rate of change (modifiable)

% Initialize SpO2 array
SpO2_levels = zeros(1, time_steps);
SpO2_levels(1) = SpO2_initial;

% Finite-difference simulation
for t = 2:time_steps
    % Simple model: SpO2 moves toward 90% baseline
    SpO2_levels(t) = SpO2_levels(t-1) - diffusion_rate * (SpO2_levels(t-1) - 90) * dt;
end

% Time array
time = linspace(0, time_steps*dt, time_steps);

% Plot
figure;
plot(time, SpO2_levels, 'LineWidth', 2);
xlabel('Time (minutes)');
ylabel('SpO2 Level (%)');
title('Finite-Difference Simulation of SpO2 Levels Over Time');
grid on;
legend('SpO2 Level');


Question: How can a finite difference methods enhance our understanding of oxygen transport dynamics in biological systems, and what are the limitations of using these numerical approaches to simulate SpO₂ changes under varying physiological conditions?

Answer: Finite-difference methods (FDM) enhance our understanding of oxygen transport dynamics by allowing us to discretize continuous physiological processes—such as changes in oxygen saturation (SpO₂)—into manageable numerical steps. This approach is particularly useful in modeling time-dependent changes in SpO₂ under varying physiological stressors like mild exertion or altitude, as discussed in the conceptual framework presented in the paper.


Modification - Change diffusion rate to simulate stress or recovery.
Answer Replace the equation inside the loop with: 
· Recovery model: SpO2_levels(t) = SpO2_levels(t-1) + recovery_rate * (100 - SpO2_levels(t-1)) * dt;
· Oxygen therapy: Add a term that boosts SpO₂ toward 100%.

Would you like me to:
1. Create a combined handout with both Python and MATLAB versions plus instructions for modifications?
2. Add a challenge section for students (e.g., implement oxygen therapy or stress response)?
3. Include visual comparison plots for different models?


