Triple Pendulum

FH—a4d
[FH—equrep
[F—isol

[El—Lagrangians

Lagrangian Dynamics dSymbol := "9"

Triple Pendulum Constants dm;:=0 dm,:=0 9Imy;:=0 9g:=0

Gen Coords 96,:=0' .9t 90' :=0"' .9t

3¢ 3
Position x, =1 .sin[91] vy, :=-1L,;-cos [91]
X, =X, + 1L, 51n[62] yz::yl—L2-cos[92]
Xyi=X, + Ly 51n[93] y3::y2—L3-cos[93]
d(x d(y d(x d(y d(x d(y
X'p= gtl] Y= gtl] X'p= th] Yip= £t2] X'5= £t3] Yise= ([91:3]
Lagrangian

Equations of motion 1 a [L, 9’1] 2 [L, 91]
eq, :=numden | 1sol E-d 367, - 36, , 0" -6,
1
(L, 6" a(L, 6
eq, :=numden | 1sol %-d [69’2 2] — [3922], er',|-e'",
1
eq. :=numden | 1s0l i.d 3[L,9'3] _3[L,93] er'.(—-oe"r
3 at 89’3 393 ! 3 3
1
eq;, =— [[—sin[el]-[Z-Ll-cos[@l]-e'l_|_L2.cos(ez]-9’2]+cos(91]-(2-L1-sin[@l].e’l+L2‘sin[92].9",

eq, = ~|(m, +ms)- Ll.[9’12-[—sin[91]-cos[92]+cos[91}-sin[@z]]+[cos[61]-cos(92]+sin[91]-sin[92

eq, =—|1, .[6’1 2-[—§ini[6_?]-cqf>[t9371-|-co:s[:Glrlr-évin%[9§]1+£c?s {61].903[23]+sin(91].sin[63]].6' ’1]+



601 =180 ° 9'01 =0 Ll =1 ml =1 g:=9.81 tend.:8
602::900 9'0220 L2:0.2 m2:0 5
603::450 9'03.20 L3:O.4 m3:0 3
D(t, u, 6'"):= ' ' ' u u_u_u u_u 0
[9”1 o', 9"3]::[vlvzv3] 0
eq, (v):= stack[eql , €d,, eq3]
CRRE al_nleqsolve(@", eq4]
stack[@’l, er’ X e',, 06"’ o o', 0" 3]
U::rkfixed[stack[@m, €017 o1 €'0sr B34 9'03], 0, t_,qr 500, D]
[T 618, 8 |i=[co1(U, 1) col(U, 2) col(U, 4) col (U, 6)] n:=[1..rows(U)]
— — — — — —
X1 := Xl Y1 := yl X2 = X2 Y2 = y2 X3 = X3 Y3 := y3
° —_— —_—
¢:=[0,4..360] S:=sin(¢) C:=cos(¢)
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[Xl p Y1 wonqs ..black..]
[xz n Y2 womqg ..red..]
H(n)::<[X3n Y3I’1 nong "blue"]
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