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w-x N wx
ux,1) = (A'COS(T) +B S’”(TD fO Soluzione delleq. di D' Alembert

iu(x,t) collect,(ﬁ) - (B-cos(ﬁwj —A~sin(ﬁ~xjj~ﬁ
P c l l l

N(x,t) = E-As~§ru(x,t)

2
upp(x,t) = —w -u(x,r)

Condizioni al contorno
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M'upp(O,t)—N(O,t) collect,A,B — B e -A+( S j-B
[

AS-E~,8-c0s(6)j

Ay E-B-sin(B)
k-u(l,t) + N(1,1) collect,A,B — | k-cos(B) — f A + | k-sin(B) +

Dati numerici

E:= 20600()~106 =2.06 X 1011

=14

!
%

p = 7800

d=1210 > =0012

71'~d2 4
Ag=——=1.130973% 10
4
M:=5
= p-Agl=1235023 Massa della barra wo= % =0.247005



k= 3«107

E
= /— = 5139.091
p

EA
S 1664147 % 10

a:=

l

2 2
f108) = | L2 'C]

12
AgEB
f128)=| = l
AgE-B-sin(B)
f21(B) = k‘COS(ﬁ)—f

AgE-B-cos(B)
f22(B) = | ksin(B) + —————

f11B) f12(8)
Ap) =
F21B) f22(8)

Equazione delle frequenze

tan(B) =

yo(B) = t pa

B :=0,0.01..12 FS:=12
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E(B) = y1(8) = y,(8)

B :=0.5
B = root(F(3),3) = 0.375856

B=25

B, = rool(F(3), ) = 2.333921

Ba=152

B3 = root(F(3), ) = 5.100515

B=182

By = root(F(3), ) = 8.103356

Bu=11

Bs = root(F(3), ) = 11.177573



rad/s Hz

w

c 1
61 =0.375856 wp = 7ﬂ] = 1379.685 f] = ; =219.584
c wr
62 =2.333921 wy = —ﬂz = 8567.31 f2 = — =1363.53
l 2.7
= _ £ ) w3
63 =5.100515 w3 = 7ﬂ3 = 18722.864 f3 = ; =2979.836
p— . c . LL)4
64 = 8.103356 wy = 7ﬂ4 =29745.631 f4 = ; =4734.164
= =< _Ys
65 =11.177573 wg = 7ﬂ5 =41030.402 f5 = ; =6530.191

Calcolo diretto del determinante in forma numerica, senza sviluppi di calcolo
simbolico

det(B) = | A(B))|

B,=0.5 root(det(B),3) = 0.375856
B,=25 root(det(3). 3) = 2.333921
B.=52 root(det(3). 3) = 5.100515
8,=82 root(det(B),3) = 8.103356
B.=11 root(det(3).3) = 11.177573

B, = 0375856 B, = 2333921 B3 = 5.100515 B4 = 8.103356 Bs = 11.177573
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