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Lagrangian Dynamics

dSymbol:="g"

Double Pendulum Constants om,:=0 dm,:=0 39g:=0
oL =90 8L2::O
Gen Coords 39129' -0t 39'l=:9"l-3t
892::6'2-8t 89'2::6"2-8t
Position Xl=—Ll-sin(91] yl——Ll'cos(91]
X,i=x,+ L, sin(0,) Y -yl_Lz'COS[ei
) S ) R ) )
X = 4 = X = v =
1 at 1 at 2 at 2 at
Lagrangian 1 2 1 2
L :E-mllx'l +y', y+5-m2{x'2 +y'2]—ﬂ%-g-yl—m2-ggg
Equations of motion 1 2 (L, 6'1] ] (L, 61]
E isol | =—-d o' -6’
©dy T numden | 1505\ 36" 5o, ' 1 1
1
(L, 6' (L, 0
co = numden | 1501 [ L g [ZE 2T 2B %)) g,
2 at 86'2 862 ! 2 2
1

eq,=—

(without further simplification)

Values m,:=1 L,=1 b, ™. g:=9.82
1 2
o o gh,_ ™
m2-—0.5 L2-—O.2 253
Lagrangian solution
D(t er"y:= ' '
(t,u, ) [91919292]: Ulu2u3u4] 6'”:[

[9771 9”2]::[‘/]_ V2
eq,(v):= stack[eql, eqz]
' = al_nleqsolve(Q' ", eq3]

l, 6" l, 6'2, 977 2]

stack [ 6’

0
0

|

Ll-[9'12~[—sin(91]-cos(92]+-cos(91]-sin(92]]+[cos(91]'cos(62]+-sin(91]-sin(92”-9"l]+

This way is for update the
guess for 0"’

Although in this case the
second derivatives can be
isolated, it is much more
practical to solve them
numerically.



. Creaty Ising e 5@ Vers
U==rkflxed[stack[91,0,92,0 , 0, t 500,D]

end’

[T €, 0;]:=[col(U, 1) col(U, 2) col (U, 4)] n:=[1..rows (U)]

I(n):= n n

-1+ -

Coupled equations, rkfixed can't solve the system.

m2-L2-62"(t)%—m2~Ll-el"(t)‘cos(91(t)—-92(t”-—m2~L1~91'(t)2~sin(el(t)—-62(t))%—m2-g~si

< 02(0)=6, ©2'(0)=0

(m1+m2]-Ll'61"(t)+m2-L2'62"(t)-cos(61(t)—62(t))+m2-L2-92' (t)z‘sin(el(t)—@Z(t))-i—g'(ml-l-m:

o1(0)=6, e1'(0)=0

61 (t)
rkfixed|q . 1, 10, 1000

£)
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Original solution

m2-62"(t)nL2=-—g~m2-sin(62(t))

< 62(0):65 62' (0)=0

m, 01" (t)-L,=—g-m, sin(61 (t))+g-m2'cos(62(t))

b

61 (t)
-

£)

rkfixed , 10, 1000

—
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Comparing both solutions: aren't the same

augment (X2, Y2)

eval (augment (XX2 n % [Tn], YY2n==y2 (Tn]]]
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