
q q=

J 1.825 10
4−

⋅:= I 2.293 10
4−

⋅:= E 2.1 10
8

⋅:= l 8:= h 5:=

P q( )
q l⋅

4
:= a

E J⋅

l
:= b

E I⋅

h
:= ORIGIN 1:=

T q( ) q
h

l
⋅

3
J

I
⋅

h

l
⋅





6
J

I
⋅

h

l
⋅ 1+





⋅:=

N79 q( ) q l⋅

4
T q( )−:= N810 q( ) q l⋅

4
T q( )+:=

N57 q( ) 3

4
q⋅ l⋅ 2 T q( )⋅−:= N68 q( ) 3

4
q⋅ l⋅ 2 T q( )⋅+:=

N25 q( ) 5

4
q⋅ l⋅ 3 T q( )⋅−:= N36 q( ) 5

4
q⋅ l⋅ 3 T q( )⋅+:=

λ79 q( ) N79 q( )
E I⋅

h⋅:=

D79 q( ) 2 2 cos λ79 q( )( )⋅− λ79 q( ) sin λ79 q( )( )⋅−:=

ω79 q( ) λ79 q( )2 1 cos λ79 q( )( )−( )⋅

D79 q( ):= χ79 q( ) λ79 q( ) λ79 q( ) sin λ79 q( )( )−( )⋅

D79 q( ):= ϕ79 q( ) λ79 q( ) sin λ79 q( )( ) λ79 q( ) cos λ79 q( )( )⋅−( )⋅

D79 q( ):=

λ57 q( ) N57 q( )
E I⋅

h⋅:=

D57 q( ) 2 2 cos λ57 q( )( )⋅− λ57 q( ) sin λ57 q( )( )⋅−:=

ω57 q( ) λ57 q( )2 1 cos λ57 q( )( )−( )⋅

D57 q( ):= χ57 q( ) λ57 q( ) λ57 q( ) sin λ57 q( )( )−( )⋅

D57 q( ):= ϕ57 q( ) λ57 q( ) sin λ57 q( )( ) λ57 q( ) cos λ57 q( )( )⋅−( )⋅

D57 q( ):=

λ25 q( ) N25 q( )
E I⋅

h⋅:=

D25 q( ) 2 2 cos λ25 q( )( )⋅− λ25 q( ) sin λ25 q( )( )⋅−:=

ω25 q( ) λ25 q( )2 1 cos λ25 q( )( )−( )⋅

D25 q( ):= χ25 q( ) λ25 q( ) λ25 q( ) sin λ25 q( )( )−( )⋅

D25 q( ):= ϕ25 q( ) λ25 q( ) sin λ25 q( )( ) λ25 q( ) cos λ25 q( )( )⋅−( )⋅

D25 q( ):=

λ810 q( ) N810 q( )
E I⋅

h⋅:=

D810 q( ) 2 2 cos λ810 q( )( )⋅− λ810 q( ) sin λ810 q( )( )⋅−:=

ω810 q( ) λ810 q( )2 1 cos λ810 q( )( )−( )⋅

D810 q( ):= χ810 q( ) λ810 q( ) λ810 q( ) sin λ810 q( )( )−( )⋅

D810 q( ):= ϕ810 q( ) λ810 q( ) sin λ810 q( )( ) λ810 q( ) cos λ810 q( )( )⋅−( )⋅

D810 q( ):=

λ68 q( ) N68 q( )
E I⋅

h⋅:=

D68 q( ) 2 2 cos λ68 q( )( )⋅− λ68 q( ) sin λ68 q( )( )⋅−:=

ω68 q( ) λ68 q( )2 1 cos λ68 q( )( )−( )⋅

D68 q( ):= χ68 q( ) λ68 q( ) λ68 q( ) sin λ68 q( )( )−( )⋅

D68 q( ):= ϕ68 q( ) λ68 q( ) sin λ68 q( )( ) λ68 q( ) cos λ68 q( )( )⋅−( )⋅

D68 q( ):=

λ36 q( ) N36 q( )
E I⋅

h⋅:=

D36 q( ) 2 2 cos λ36 q( )( )⋅− λ36 q( ) sin λ36 q( )( )⋅−:=

ω36 q( ) λ36 q( )2 1 cos λ36 q( )( )−( )⋅

D36 q( ):= χ36 q( ) λ36 q( ) λ36 q( ) sin λ36 q( )( )−( )⋅

D36 q( ):= ϕ36 q( ) λ36 q( ) sin λ36 q( )( ) λ36 q( ) cos λ36 q( )( )⋅−( )⋅

D36 q( ):=

λt q( ) P q( )
E J⋅

l⋅:=

Dt q( ) 2 2 cos λt q( )( )⋅− λt q( ) sin λt q( )( )⋅−:=

ωt q( ) λt q( )2 1 cos λt q( )( )−( )⋅

Dt q( ):= χt q( ) λt q( ) λt q( ) sin λt q( )( )−( )⋅

Dt q( ):= ϕt q( ) λt q( ) sin λt q( )( ) λt q( ) cos λt q( )( )⋅−( )⋅

Dt q( ):=

 SOSTITUZIONI

A79 q( ) 2 ω79 q( )⋅

h
2

N79 q( )
E I⋅

−







:= A57 q( ) 2 ω57 q( )⋅

h
2

N57 q( )
E I⋅

−







:= A25 q( ) 2 ω25 q( )⋅

h
2

N25 q( )
E I⋅

−







:=

A810 q( ) 2 ω810 q( )⋅

h
2

N810 q( )
E I⋅

−







:= A68 q( ) 2 ω68 q( )⋅

h
2

N68 q( )
E I⋅

−







:= A36 q( ) 2 ω36 q( )⋅

h
2

N36 q( )
E I⋅

−







:=

C q( )

b
ω25 q( )−

h

ω57 q( )
h

+





⋅

b
ω57 q( )

h







⋅

0

b
ω68 q( )

h

ω36 q( )
h

−





⋅

b
ω68 q( )

h







⋅

0

b A25 q( ) A57 q( )+ A36 q( )+ A68 q( )+( )⋅

b A57 q( )− A68 q( )−( )⋅

0

b
ω57 q( )−

h







⋅

b
ω57 q( )−

h

ω79 q( )
h
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




⋅

b
ω79 q( )

h






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b
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



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h
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
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b
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⋅

b
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⋅
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a ϕt q( )( )⋅ b ϕ79 q( )( )⋅+

0
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b
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b
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⋅
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0
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0

b
ω810 q( )
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
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
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b
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






















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
























:=

q 20:= n q( ) C q( ):=

Given q0 20:=

m C q( )( ) 0= root n q0( ) q0, ( ) =root n q0( ) q0, ( )

Find q( ) =Find q( ) =

Here I tried to use a 6x6 matrix, just to semplify the problem, but it's the same thing

C6

b
ω25 q( )−

h

ω57 q( )

h
+





⋅

b
ω57 q( )

h







⋅

b
ω68 q( )

h

ω36 q( )

h
−





⋅

b
ω68 q( )

h







⋅

0

b A25 q( ) A57 q( )+ A36 q( )+ A68 q( )+( )⋅

b
ω57 q( )−

h







⋅
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ω79 q( )

h
+


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⋅

b
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b
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ω68 q( )
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

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⋅

b
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
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
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⋅

b A57 q( )− A68 q( )−( )⋅

a ϕt q( )( )⋅ b ϕ25 q( ) ϕ57 q( )+( )⋅+

b χ57 q( )( )⋅

a χt q( )( )⋅

0

0

b
ω25 q( )−

h

ω57 q( )

h
+





⋅

a χt q( )( )⋅

0

a ϕt q( )( )⋅ b ϕ68 q( ) ϕ36 q( )+( )⋅+

b χ68 q( )( )⋅

0

b
ω36 q( )−

h

ω68 q( )

h
+





⋅

b χ57 q( )( )⋅

a ϕt q( )( )⋅ b ϕ57 q( ) ϕ79 q( )+( )⋅+

0

a χt q( )( )⋅

0

b
ω57 q( )
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





⋅

0

a χt q( )( )⋅

b χ68 q( )( )⋅

a ϕt q( )( )⋅ b ϕ810 q( ) ϕ68 q( )+( )⋅+
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b
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
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
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
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:=

q 20:=

Given

C6 q( ) 0=

Find q( ) =Find q( ) =



This is the last attempt, stupid and useless

a1 C6
1 1, 

:= a2 C6
1 2, 

:= a3 C6
1 3, 

:= a4 C6
1 4, 

:= a5 C6
1 5, 

:= a6 C6
1 6, 

:=

b1 C6
2 1, 

:= b2 C6
2 2, 

:= b3 C6
2 3, 

:= b4 C6
2 4, 

:= b5 C6
2 5, 

:= b6 C6
2 6, 

:=

c1 C6
3 1, 

:= c2 C6
3 2, 

:= c3 C6
3 3, 

:= c4 C6
3 4, 

:= c5 C6
3 5, 

:= c6 C6
3 6, 

:=

d1 C6
4 1, 

:= d2 C6
4 2, 

:= d3 C6
4 3, 

:= d4 C6
4 4, 

:= d5 C6
4 5, 

:= d6 C6
4 6, 

:=

e1 C6
5 1, 

:= e2 C6
5 2, 

:= e3 C6
5 3, 

:= e4 C6
5 4, 

:= e5 C6
5 5, 

:= e6 C6
5 6, 

:=

f1 C6
6 1, 

:= f2 C6
6 2, 

:= f3 C6
6 3, 

:= f4 C6
6 4, 

:= f5 C6
6 5, 

:= f6 C6
6 6, 

:=

C6D
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:=
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




:=
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:=
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b5

d5

e5

f5

b6

d6

e6

f6











:= C1b

a3

d3

e3

f3

a4

d4

e4

f4

a5

d5

e5

f5

a6

d6

e6

f6











:= C1d

a3

b3

e3

f3

a4

b4

e4

f4

a5

b5

e5

f5

a6

b6

e6

f6











:= C1e

a3

b3

d3

f3

a4

b4

d4

f4

a5

b5

d5

f5

a6

b6

d6

f6











:= C1f

a3

b3

d3

e3

a4

b4

d4

e4

a5

b5

d5

e5

a6

b6

d6

e6











:=

D1 a2 D1a⋅ b2 D1b⋅− c2 D1c⋅+ e2 D1e⋅− f2 D1f⋅+:=D1

D1a

b3

c3

e3

f3

b4

c4

e4

f4

b5

c5

e5

f5

b6

c6

e6

f6











:= D1b

a3

c3

e3

f3

a4

c4

e4

f4

a5

c5

e5

f5

a6

c6

e6

f6











:= D1c

a3

b3

e3

f3

a4

b4

e4

f4

a5

b5

e5

f5

a6

b6

e6

f6











:= D1e

a3

b3

c3

f3

a4

b4

c4

f4

a5

b5

c5

f5

a6

b6

c6

f6











:= D1f

a3

b3

c3

e3

a4

b4

c4

e4

a5

b5

c5

e5

a6

b6

c6

e6











:=

E1 a2 E1a⋅ b2 E1b⋅− c2 E1c⋅+ d2 E1d⋅− f2 E1f⋅+:=E1

E1a

b3

c3

d3

f3

b4

c4

d4

f4

b5

c5

d5

f5

b6

c6

d6

f6











:= E1b

a3

c3

d3

f3

a4

c4

d4

f4

a5

c5

d5

f5

a6

c6

d6

f6











:= E1c

a3

b3

d3

f3

a4

b4

d4

f4

a5

b5

d5

f5

a6

b6

d6

f6











:= E1d

a3

b3

c3

f3

a4

b4

c4

f4

a5

b5

c5

f5

a6

b6

c6

f6











:= E1f

a3

b3

c3

d3

a4

b4

c4

d4

a5

b5

c5

d5

a6

b6

c6

d6











:=

F1 a2 F1a⋅ b2 F1b⋅− c2 F1c⋅+ d2 F1d⋅− e2 F1e⋅+:=F1

F1a

b3

c3

d3

e3

b4

c4

d4

e4

b5

c5

d5

e5

b6

c6

d6

e6











:= F1b

a3

c3

d3

e3

a4

c4

d4

e4

a5

c5

d5

e5

a6

c6

d6

e6











:=
F1c

a3

b3

d3

e3

a4

b4

d4

e4

a5

b5

d5

e5

a6

b6

d6

e6











:= F1d

a3

b3

c3

e3

a4

b4

c4

e4

a5

b5

c5

e5

a6

b6

c6

e6











:= F1e

a3

b3

c3

d3

a4

b4

c4

d4

a5

b5

c5

d5

a6

b6

c6

d6











:=

g q( ) a1 A1⋅ b1 B1⋅− c1 C1⋅+ d1 D1⋅− e1 E1⋅+ f1 F1⋅−:=

g q( ) a1 b2 A1b⋅ c2 A1c⋅− d2 A1d⋅+ e2 A1e⋅− f2 A1f⋅+( )⋅ b1 a2 B1a⋅ c2 B1c⋅− d2 B1d⋅+ e2 B1e⋅− f2 B1f⋅+( )⋅− c1 a2 C1a⋅ b2 C1b⋅− d2 C1d⋅+ e2 C1e⋅− f2 C1f⋅+( )⋅+ d1 a2 D1a⋅ b2 D1b⋅− c2 D1c⋅+ e2 D1e⋅− f2 D1f⋅+( )⋅− e1 a2 E1a⋅ b2 E1b⋅− c2 E1c⋅+ d2 E1d⋅− f2 E1f⋅+( )⋅+ f1 a2 F1a⋅ b2 F1b⋅− c2 F1c⋅+(⋅−:=

n q( ) C q( ):=
q 20:=

q0 20:=
Given

root n q0( ) q0, ( ) =root n q0( ) q0, ( )
g q( )

Find q( ) 0=
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