

dx
dt = +ωv
dv
dt = −ωxxn+1 = xn + ω∆t

2 (vn + vn+1)

vn+1 = vn − ω∆t
2 (xn + xn+1)xn+1 − ω∆t

2 vn+1 = +xn + ω∆t
2 vn | × ω∆t

2 −
ω∆t

2 xn+1 + vn+1 = −ω∆t
2 xn + vn | × ω∆t

2 +
xn+1

(
1 + ω2∆t2

4

)
= xn

(
1− ω2∆t2

4

)
+ vnω∆t

vn+1
(
1 + ω2∆t2

4

)
= vn

(
1− ω2∆t2

4

)
− xnω∆t


