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Initial  Condition are  θ  =  80*( π /180)  rads ,       d θ /dt =0. rad/s 

The green curve is the solution to    d2 θ /dt 2= - (g/L)  θ   

The blue curve is  the solution to     d2 θ /dt 2= - (g/L) sin( θ)  . It has a longer period .
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% example page Matlab 450 d^2y/dt^2 =-w^2*sin(t) SIMPLE PENDULUM

y(1)=80.*pi/180.; y(2)=y(1);L=9.8; g=9.8;omega=(L/g)^0.5;

tscale=2*pi/omega; tf=1.3*tscale; dt=tf/500.;

k=0;yarm(1)=y(1);yarm(2)=y(1)*cos(omega*dt);

for t=[2*dt:dt:tf]

    k=k+1;

    y(k+2)=2*y(k+1)-y(k) - (dt^2)*omega^2*sin(y(k+1)); 

    yarm(k+2)=y(1)*cos(omega*t);

end

t=[0:dt:tf];

plot(t,y,t,yarm),xlabel('t(s)'),ylabel('yarmonic,ynumeric')

