FH—4d

[Hl—equrep
[FH—isol
[f]—Simple utilities
[F—dsol
[El—Spring Pendulum
Spring Pendulum Constants dm:=0 da:=0 9g:=0
Gen Coords 96:=6".9t 960" :=6"".90t
dr:=r'.ot dr':=r''.0t
Position x:=r.sin(6) y:=—r.cos(0)
o (dx) L (d()
':=sim ':=sim
* Pl 7ot v Pl 7ot
i e:=m.qg. 2
Lagrangian ke—%.m xr 2y ] p g-vy se;:l.k.(r_a)
L := ke —pe 4+ se
Equations of motion ot isor | L ql@ (L, 6")] 9(L, 6) o1
a at a6’ a6 !
r'’".—isol id a(L’r' _a(L’r),rrr
ot or' or

_(cos(9)~(sin(9)~r’ +r~cos(9)~9')+sin(6)~(—cos(9)~r' +r~sin(9)~9')+9' vr)~r' +r.g-sin (@)

6" =
r2

_(r_a).k+m.(9'-(cos(e).(sin(e).r’+r.cos(6).9')+sin(6)-(—cos(6).r’+r.sin(9).9’))+g-cos(6))

r = =
[El—Numeric example
6,:=60° ',:=0 a:=2 m:=1 g:=9.81 topgi=6
r,:=0.8-.a r',=0 k:=100 N:=300 n::1+[0..N]
U := Rkadapt stack[@o, CLIHS r’o], 0, topqr N, D(t, u):= [6 6" ¢ r,]::[ul u, U, u4]
stack(6', 6", r', r'")

[TGG’rr’]::MCols(U) [XYKEPESE]::[;;??;]

0 0
X Y
n " n T
I(n):=
(n) [¥n ¥a v 15 "blacke]

augment [X

[1..n]" Y[l..n])

augment (T, KE)
augment (T, PE)
augment (T, SE)
augment (T, KE + PE + SE)
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-2 -1 0 1 2 1 1 1 1
augment (X, Y) -2 -1 0 -
[El—Example using RKA From Mathcad toolbox
Example Options (dsol, dsolver = "Rkadapt")= "Rkadapt"
m.r(£)-0'" (t)42.m.x" (£).0" (¢)+m.g.5in(0(£))=0 0(0)=0, 0" (0)=6",
r(0)=r r'(o)=r’',

m.r'"' (t)_m.r(t).e' (t)2—|-k.(r(t)-a)-m.g.cos(@(t)):O

U:=dsol

|

6(t)

T (t)’ tend’ N

[T 6 6' R R']::MCols(U)

—_—

X:=R.sin(6)

—_—

Y::_R-cos(e)

—_ -
PE:=m.qg.Y 2
KE:=*.m [R’ +(R.0") ] k.(R—a)
2 SE = ————
0 0 augment (T, KE)
Xn¥n I augment (T, PE)
O(n):= [Xn Y 15 "black"] augment (T, SE)
augment (T, KE + PE + SE)
wnoment (X1 ny Y [1..n])
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=2 F
=3 1 1 1 -
-2 -1 0 1 2 1 1 1 1
augment (X, Y) -2 -1 0 1
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