(=1

w-x [ wx
u(x,) = (A'C"S(T) ¥ B'””(TD“” Soluzione delleq. di D' Alembert
o w w o w w
—u(x,?) collect,(—) - (B'COS(_-)C) —A-sm(—- ))—
& ¢ ¢ ¢ ¢

N(x,t) = E~As-éu(x, t)
o

2 2 Ay E-w
—m-w -u(0,7) — N(0,?) collect,A,B — (—w ~m)~A + | = -B
c

-1
—2~m-w2~u(l,t) + N(I,¢) collect,A,B — (2~w2-m~cos(w—) -
c

2 E-A
fr1(B) = _z.m.(ﬁ.c) -cos(B) — Ts.g.sm(ﬁ)



2
Fy2(B) = #ﬂeox(ﬁ) - z~m~(ﬁl.c) sin(B)

S11B) f12(8)
ApB) =
J21(B) f22(B)

8. A EB

2 l
A@) - . - L,
_As.Eﬂ~sln(ﬁ) 287 c"mcos(B) A-EB-cos(B) 28" msin(3)

/ 12 / 12

ﬁz-(AS2~E2-12~sin(,8) - 2~,82-c4-m2-sin(,8) + A-E~,8~cz~l~m-cos(,8) + 2-AS~E-,8~cz~l~m-cos(,8))

|AB)| simpiify —
14

Pongo per
semplicita

2
JaB) = m(élc)
S12B) =ap

2
fr1(B) = —2~m~(ﬁl~c) -cos(B) — a-B-sin(B)

2
/22(B) = a-B-cos(B) - 2m(ﬁlc) -sin(3)



J11B) f12(B)
Ap) =
F21(B) f22(8)

,82~cz~m

12

a-pB

APB) -

2 2 ) )
—a-B-sin(B) - 2-8"c .;rrcos(ﬁ) a-B-cos(B) - 2-8%¢ ;nszn(ﬁ)
! !

ﬂz-(a2~l4~sin(,8) - 2-,82~c4~m2-sin(,8) + 3~a-,8~02~12~m-cos(,8))

14

|A@)| simplify —

simplify Bz_(azf ~ 2-,32~c4~m2) | NI
collecl,sin(,@),cos(,@)_) 14 -sin(B) + l—2~COS(B)

|Ap)|

Uguagliando a zero il determinante si ha:

3-a~,8-02-12-m

a2-14 - 2-,62-04-m2

tan(B) =~

E :=206000- 106 =2.06 x 1011

/:=10.8
W
p = 7800

3
d=1010 > =001

2
d -5
Aggr = T = 7,854 10
EA

a=—2% _202x 10

/



=10

3=

E
6= /— = 5139.091
p

y1(B) = tan(B)

B :=0,0.001..12 FS:

y2(B) =

Il
[\

3-a-,6-02

-12-m

it -2

2.4 2
¢ 'm

\
\\

0.
y1(B) 0.£|l/ N

y2(ﬁ)_0"0 0.5 1

W

1.5

A(B) =y;(B) —yy(B)




B:=0.5

B; = root(F(B),B) = 0.27

Ba=4

By = root(F(B),B) = 3.165

Bu=7

B3 = root(F(B),8) = 6.295

B=10

By = root(F(B),8) = 9.433

rad/s Hz
w
1
3, =027 w; = .8, = 1734.665 f, = — =276.08
1 1 1 1
/ 2.7
w
2
8, = 3.165 W, = <8, = 20330.369 £y = —= =3235.679
) 2=782 2=
w
3
B; = 6.295 wa = <8y = 40437.345 fr = — = 6435.803
3 3= 7P 3o
w
4
B, = 9.433 w, = =B, = 60593.554 £y = — =9643.764
4 4= 7Py 4= 5

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



2
JaB) = m(élc)
S12B) =ap

2
fr1(B) = —2~m~(ﬁl~c) -cos(B) — a-B-sin(B)

2
f22(B) = a-B-cos(B) - 2m(ﬁlc) -sin(3)

J11B) f12(8)
Ap) =
J21(B) f22(B)

det(3) = | A

8= 05 root(det(B),8) = 324 x 10 | + 1.366ix 10

Bi=4 root(det(B), ) = 3.165

8= root(det(B), ) = 6.295

8= 10 root(det(), ) = 9.433

B; =027 B, =3.165 B3 = 6.295 B, =9.433

B,=0,001..03



0.2

0.15

0.1

0.05

1x10

det(3)
1020

— Ix10

—2x10

0,0.01..3.5

8=

2.5

1.5

0.5

det(3)
10%°




0,0.01..7

8=

det(3)
1020

0,0.01..10

8=



det(B)

10%° 0 1 2 3

/
S
o
©

Modello a parametri concentrati

k=2.022x 107

m 0 10 0
M:: M:
(0 2'm) (0 20)

w:= sorl(\/genvals(K,M)) w= (

=5 f{

Pulsazioni proprie del sistema discreto [rad/s]

Frequenze proprie del sistema discreto [Hz]




1 [3%
Fappr = 5 |5 = 277204

f7 =276.08

/; -f7
errore ;= appr - =0.407-%
/1

Frequenza propria del sistema discretizzato

Prima frequenza propria del sistema continuo

Errore sulla prima frequenza propria



