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[#]—Differentials samples

[El—Lagrangians

Lagrangian Dynamics dsymbol:="a" Clear(a, g, 6,0',6"'")=1
Simple pendulum Constants da:=0 om:=0 2g:=0 y
N
Gen Coords 96 :=6".9t d6"' .=6"'" .9t . > X
» . o\ i
Position x:=a-.sin(6) y:=—a.cos(6) :
d d - s
g X s 4)
ot ot
Lagrangian

1 [.2 .2]
L::E.m.x +yV |J-m.g.y

Equations of motion (L, 6' (L, 6 .sin (6
d eqi—disor | L .qf2(L 0")) 2(L,0) oui|_}_ 9-sin(0)
ot 26" 206 a
Clear(k, m, x, X, X)=1
Harmonic Oscillator Constants dk:=0 om:=0 bl k
Gen Coords 9x:=x.0t 9x:=X.0t QW >
Position X
Lagrangian L::l.m.xz_l.k X2
2 2
Equations of motion N O 9 (L, x) J (L, x) 5 K 5
:=< 180 —_—. _ X|= t.X.(X. . .X.0X
€q 3t T ax ' { (Xom ) 4m

Clear[a,m ,Il’lz,g, 9, 9’, 9”1X1’X1’Xl]=1

1

Pendulum with Constants da:=0 am, :=0 am, :=0 9g:=0
Horizontal support

Gen Coords 960:=0'.9dt 96" .= 0" .9t

X, =X, .0t 90X, =X, .0t
1 1 1 1 >x

Position x2::x1+a.sin(6) y2::_a-cos(6)

) , A

X, 1= — Vv, =

2 ot 2 ot
L . I 1 .2 1 .2 .2

agrangian ’:E'mz'xz +§.m2. %, 4y, |-m,-g-y,

Equations of motion



2 (L, % 2 (L, [ - ' 2 ]
isol %.d (a' 1] - [a Xl]’x_ a.m,. —sin(6).6" " +cos(6).6
eq:= 1 %1 = M+
ieor |l L4 (L, 06") _8 (L, 9), o1 sin(0).g +cos(0)-X%,
ot ECH 26 - 2
Clear(a,m, g, e, 9", 9", r, rl r)=1
Particle in a Cone Constants da:=0 Idm:=0 9g:=0 Za
Gen Coords d¢:=¢'.dt dp' ="' .0t = "‘T
R A “R: 4
dr:=r .ot dr.=r''.9t : I\\'
- 7
o . ‘ﬁ::o'
Position x:=r.cos (o) y:=r-.sin(¢) z:=r.cot(a) A
. d(x) 5o d) ,._d(z)
at at at
Lagrangian L;—l.m.[x2+y2+z'2]_m.g.z
Equations of motion iso1 | L g 3 (L, o") _a(L,¢), ot
ot ap' ap
I o(L, 7)) o(L,r)
. 1 4 4 rr — A5 -~
isol E.d 57 — 37 , r o := 45 deg

_[—sin((p)-(cos((p]-l"-r-sin((p)-q)']+cos((p)-(sin((p]-f+r-cos((p)-(p']+r.(p']-f

2
r
€q = s . , . . ,
—g-cot(oz)+<p'-[—s1n(<p]-[cos(go).r_r.51n(<p)-<p')+cos((p]-(31n(<p)-r+r-cos((p)-(p’))
2 2 2
cos (@) +sin(¢) +cot(a)
For small angles _2-cp’-r'
EouRe sin(a) 0 _ ’ 5
q 19 eq, cos(a)l — —g-cot(O()—|—(D' . r
1+cot ()
Clear(al,az,ml,mz,g,el,6'1,6"1,92,9"2]=1
Double Pendulum Constants dm,:=0 dm,:=0 3g:=0 y,\
aal =0 8a2 =0 x.l x'Z )x
01 \/,
Gen Coords 96,:=0', .9t 96' :=0"' .9t il ) _m, i
96,:=6",.9t 96',:=6"",.0t ) . "o m,
Position X, =a, - sin[@l] y,:=—a,-cos (91]
XZ::al.sin[91]+a2‘sin[62] yl::—al.cos[el]—a2.cos[62]
() A 0 B ) , 2]
*1°= "¢ Y1="5¢ X2 = "%t Y2 =3¢



Lagrangian PR 2 .2 1o s 2 , 2 n m
=M (X Y [ Eo M| X FY |29V 90T
Equations of motion ( . 2 (L, 9.1] 3 (L, 91]
isol | —.d - - , 0"
ot a6 . 361
eq =«
o(L, 6" (L, 6
’ 2 r -2
iso1 | L a| 2 : )| 2 ],e"2
ot 26 2 362
Too long for display. For 4 [ 6" 2. sin(6 ' ] V2.
X X = . +cos (e} .6 _ 6 .81n (°] .a
m.1 =0, it's independent 2 ? (%) (%) ! (%)%
for the other mass too cos ( ® ) !
Eunep(eq,[ml O]]: 5 2
_9.2 »sin(ez)«32+al«[—9'1 -sin(91]+003(91).9"1]
cos(@z].az
For small angles a,.-m,.0"",
sin(a) 0 al'[ml ‘|‘m2]
EquRep | eq, = .
cos(a) 1l a,-6'",
_T

Clear(m, a, R, @, g, x, X, X)=1

Hoop rolling without Constants om:=0 da:=0 9g:=0
sliding down an

inclined plane OR:=0 da:=0

Gen Coords 9x:=x.0t X=X .0t

Restrictions o _x Non sliding condition.
R
Position X
Lagrangian L::%.m.)&2+%.m.R2.6’2—m.g.(a—x).sin(a)
Equations of motion * .51
g eq::{isol Ld a(L'X) _a(L’X),X]:{——g Sln(a)
ot ox ox 2

Clear(da, da, om, 3R, 3g, 6, 6", 60"")=1

Pendulum whose support Constants om:=0 Jda:=0 9g:=0
rotates with constant

y
angular speed dR:=0 Jdw:=0 \a)
a/
Gen Coords 96:=6'.9t 96':=6'"'".9t AN =

Position x:=R.cos(w-t)+a-.sin(6)
y:=R.sin(w.t)-a-.cos(6) X_d(x) y_d(y)
at T at
Lagrangian L:%_m.[szryz]_m.g.y
Equations of motion '
a eq::{isol i.d[a(L'e ) _a(L,Q), or’
at 00" o6




eq:{__wz.R-(cos(m.t)-cos(6)+sin(m.t).sin(Q]]+g-sin(9]

For zero angular speed,
we recover the simple
pendulum

EquRep (eq, @, 0):{_%11(9)
Clear(m, a, k,g,0,0',6"")=1

Pendulum whose support Constants om:=0 da:=0 9g:=0
rotates with constant

angular speed Gen Coords 96:=6'.3t 96':=6"'.dt
Position x:=r.cos(0) y:=—r.sin(6)
d d
EIE) g dly)
ot ot
i 2
Lagrangian L::l.m.(X2+y2]_m.g.y_l.k.(r—a)
2 2
Equations of motion d ' 9
a eq::{isol id[ (é’é’e ) -~ (;’é 6), er’

2

eq:{—(—sin(9)~(cos(9)~f—r~sin(9)~9')+cos(9)~(sin(9)~i‘+r~cos(9)~9’)+9'~r)~f+r~g~cos(9)

For small angles

EquRep | eq,

cos(a) 1 r

sin(a) Onz{g_z.@"f

Alvaro



