Euler method for solving a differential Eq.

Example:
d?o
W = —Sln(@) (1)
Define v(t) = db/dt

dv/dt = —sin(0)

Taylor series fy41 = fy + hfl, + h2f) /2 + O(h?)
df/dt = [0(t+ h) — 0(t)]/h + O(h) = v(n)
dv/dt = [v(n+ 1) —v(n)]/h + O(h) = —sin(0)

Opnt1 = 0y, + hO,, + O(h?)
Unt1 = vn, — hsin(d,) + O(h?)

Iterate: 6, = 50 x 180,
02 = 01 + hvy + O(h?) = 61 + O(h?)
vy = v1 + h[—sin(0;)] + O(h?)

v1 =0 start from rest at a large angle

03 = 03 + hvs + O(hg)
v3 = vg + h[—sin(02)] + O(h?)
etc

Euler Cromer
Vpt1 = Up + h[—sin(6,,)] + O(h?)

Opt1 = 0 + hv, + O(h?),replace
Vp — (Vna1+0)/2 = (v +h|—sin(8,)] +v,)/2+ O(h?) = v, +h[—sin(02)/2+
O(h?)

Get: Vpt1 = Up + h[—sin(6,,)] + O(h?)
Op11 = 0+ hv, +h2(—sin(6,,) + O(h?); gain one additional order of magnitude
accuracy



