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1. (1)~(3) refer to lecture  

(4)   

clc; clear all; close all; 
%% analytic solution 
step=0.2; 
for i=1:200; 
    step=step-0.001; 
    t_a = [0:step:4]'; 
    y_a = -0.5*t_a.^4+4*t_a.^3-10*t_a.^2+8.5*t_a+1; 

  
    %% numerical solution 
    dydt = @(t,y) -2*t.^3+12*t.^2-20*t+8.5; 
    [t_n,y_n] = eulode(dydt,[0,4],1,step); 

  
    %% error calculation 
    err=max((abs(y_a-y_n)./y_a*100)) 
    if err<5 
        break 
    end 
end 
step 
 

function [t_n,y_n] = eulode(dydt,tspan,y0,h) 
ti = tspan(1);tf = tspan(2); 
if ~(tf>ti) 
    error('upper limit must be greater than lower') 
end 
t_n = (ti:h:tf)'; n = length(t_n); 
y_n = y0*ones(n,1); % preallocate y to improve efficiency 
for i = 1:n-1 % implement Euler`s method 
    y_n(i+1) = y_n(i) + dydt(t_n(i),y_n(i))*h; 
end 
end 
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