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o

in{116]

inf118]:=

Out[118]=

In[119}.=

Outf119]

In[122]:=

Out[122}=

In[120}:=

Inf121}=

ouf121j=

In[126]:=

Ou[126}

Inf132):=

Inf135]:=

In[140]:=

Inf150]:=

wl Out[150]=
W,

=)

Inf151)

A,

In[159]

In[160} =

Out[160}

In[161)

Out[161]

x1=11Sin[61[t]]; y1=11Cos[61[t]];
X2 =x1+12Sin[62[t]]; y2=yl+12Cos([62[t]];
Rk pa A

T-lml (prx1, t1* + 0 e, 2 2 2
= , v, t]%) + z m2 (D[x2, t]* +D(y2, t]?) // Simplify
2

Ly
= (122 (m1+m2) 81 ()% + 21112 m2 Cos [61[t] - 62[t]] 61 [t] 62’ [t] + 122 m2 62'[t]?)

V=mlgyl+m2gy2
glimicCos[s1[t]] +gm2 (1l1Cos[el(t]] +12Cos[82[t]])

L=T-V //Simplify
1
i (-2g (11 (m1+m2) Cos[el[t]] +12m2Cos[82[t]]) +
112 (m1+m2) 61 [t]?+ 21112 m2Cos [61[t] - 62[t]] 61 [t] 62'[t] + 12’ m2 62 [t]?)
SRT I T
eql= {D[V, 61[t]] == @, D[V, 62[t]] == 0} /. {81[t] -» 61, 62[t] = 62} // Simplify;

-7 w -7 Eid
Solve[eql, {©1, 62}, Assumptions - ? <8l < z &8& T <2< ;]

{{el1-0,82->0}}

R HHE R T, i kA M H B, 6 5 wHEE

Series[L, {61[t], O, 2}, {82[t], @, 2}] // Simplify

(

2g (12m2+ 11 (ml+m2)) +11% (ml+m2) €1'[t]* + 21112 m261' [t] €2'[t] + 12° m2 62 [£]°) +

N

(-
i 12m2 (g-1161'[t] 62 [t]) 62[t]? + O[62[t] 1’) + (1112m201°[t] 62 [t] 82[t] +0[02[t]]%) €1[t] +

[i 11 (g (m1+m2) - 12m2 61’ [t] ©2°[t]) + 3 1112m2 61 [t] 62’ [t] eZ[t]2+0[62[t]]’) e1[t]?+

ofe1[t]]?
L2= 1 (12% (m1+m2) 1 [t]*+21112m2 61" [t] 62'[t] + 12°m2 82'[t]?) + i 12m2 o
= ge2[t]*+
2 2

1
~11g (ml+m2) e1[t]?;
2

G= {{112 (m1+m2) , 1112m2}, [1112m2, 122 m2 ]}, W= ({11g (m1+m2), B}, {0, 12m2g}};

Print["G= ", G // MatrixForm, " W= ", W // MatrixForm]

g [:u2 (m1-m2) 1112m2 ] i ['gl:l (ml-m2) @
- 1112m2 122m2 - 8 gl2 sz

FAF det(W -w? G) == 0 Tt T R AE 67 W AAE {8 5 A4E %

freq = Eigenvalues [Inverse[G] .W] // Simplify

[ 1 r r T
(ng \12m1;12m2+11 (ml+m2) - \,‘(mltml) (21112 (-m1+m2) +11% (m1+m2) +12° (ml+m2)) ),
L m *
1 [ v
mg \12m1;12m2+11 (ml+m2) + V[(ml +m2) (21112 (-ml +m2) +11? (ml+m2) 3122 (ml+m2) ) )}
m

vec = Eigenvectors [Inverse[G].W] // Simplify

~12ml-12m2 + 11 (ml+m2) + \/(m1+m2) (21112 (-m1+m2) + 122 (m1 + m2) + 127 (m1+m2))

(]
1
1 211 (ml - m2) »1)
12ml+12m2 - 11 (ml+m2) + 5 (Ml +m2) (21112 (-m1+m2) + 112 (ml+m2) + 127 (ml+m2))
i Al
{ 211 (ml +m2) }}

RS ml=m2=m, l1=l2=|
specialize= {ml-m, m2 »m, 1151, 125 1}; cons = {m> 9, 1 >0};

Simplify[freq /. specialize, cons]

-2+ 4/2) (2+
I TOT R W

Simplify[vec /. specialize, cons]

(ZanfLay (AR
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frﬂl-l i WF 16 (¥ ER)pAL, I Y
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