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u(x = 0, t) = 0, u(x = L, t) = 0, ∂xϕ(x = 0, t) = 0, ∂xϕ(x = L, t) = 0,
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0 )2
�
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continuous eigenfrequencies
theta scheme eigenfrequencies

Note D� 1 , θ =
1
4

5500 5600 5700 5800 5900 6000 6100 6200 6300 6400 6500
−90

−80

−70

−60

−50

−40

Frequency

F
o

u
ri

e
r 

T
ra

n
s

fo
rm

 :
 l
o

g
(a

b
s
)

Spectrum of transversal displacement, theta1 = 0.083, theta2 = 0.250

 

 
Spectrum of transversal displacement
continuous eigenfrequencies
theta−scheme eigenfrequencies

Note D� 1 , θ =
1
4
, θ =

1
12

∆t = 5× 10−6 second

^&,$;:9&1&

\+*;;5:*+$;:9&1&

vendredi 27 juillet 2012



!"#$%&&%'(H=B=99$%8' ?$#1@)ABCA!@

N'/;-./'"+)(+(#1/'/

0 10 20 30 40 50 60 70 80 90 100
0

1000

2000

3000

4000

5000

6000

7000

8000

9000

rank

Fr
eq

ue
nc

y 
(H

z)

Flexural eigenfrequencies, time step : 1e 04, upperbound : 5000 Hz

 

 
continuous eigenfreq
new theta scheme (1/4,1/12)
usual theta scheme (1/4)

0 10 20 30 40 50 60 70 80 90 100
0.6

0.7

0.8

0.9

1

1.1

rank

re
la

tiv
e 

de
vi

at
io

n

 

 
new theta scheme (1/4,1/12)
usual theta scheme (1/4)

0 50 100 150 200 250
0

5000

10000

15000

rank

Fr
eq

ue
nc

y 
(H

z)

Flexural eigenfrequencies, time step : 5e 06, upperbound : 100000 Hz

 

 
continuous eigenfreq
new theta scheme (1/4,1/12)
usual theta scheme (1/4)

0 50 100 150 200 250
0.97

0.975

0.98

0.985

0.99

0.995

1

1.005

1.01

rank

re
la

tiv
e 

de
vi

at
io

n

 

 
new theta scheme (1/4,1/12)
usual theta scheme (1/4)

vendredi 27 juillet 2012



!"#$%&&%'(H=B=99$%8' ?$#1@)ABCA!@

N'/;-./'"+)(+(#1/'/

0 10 20 30 40 50 60 70 80 90 100
0

1000

2000

3000

4000

5000

6000

7000

8000

9000

rank

Fr
eq

ue
nc

y 
(H

z)

Flexural eigenfrequencies, time step : 1e 04, upperbound : 5000 Hz

 

 
continuous eigenfreq
new theta scheme (1/4,1/12)
usual theta scheme (1/4)

0 10 20 30 40 50 60 70 80 90 100
0.6

0.7

0.8

0.9

1

1.1

rank

re
la

tiv
e 

de
vi

at
io

n

 

 
new theta scheme (1/4,1/12)
usual theta scheme (1/4)

vendredi 27 juillet 2012



!"#$%&&%'(H=B=99$%8' ?$#1@)ABCA!V

‣ .5;;5<*35-&$:*;&$#$-&)?$&*;?$51<)6-&1&73$

‣ b39&)$,*-&$;?;3&1;$,539$:673)*;3&B$-&+6:535&;$

i `$*7B$a$,*-&;$57$;6A3$1*3&)5*+

i *:6(;35:$j$&+*;35:$,*-&;$57$<6)6J&+*;35:$1&B5*

‣ k5Y9&)$6)B&)$57$351&$g$

!'(H=B=99$%8'R','-D>%8$=#%'#$8%"9$($%:)"'-)-$.3+#.$&')"'"(:.$.)&/)$13#&5+-)%$1+)
-$.;#+%$<"%$&')/&#)3#+.%#+..+-)0$1&.,+'=&).:.%+1.>)?33($;"%$&')%&)%,+).%$@)3$"'&)
.%#$'7>)a(21533&B$36$W*-&$F635678$!MO!

!"+>#$/'"+/)(+<)9."/;->0/

J=(+6)1"$)S

`)&<)573$*-*5+*2+&$#$<&6<+&N26)B&*('N57)5*NA)h:9*2*;;5&)

vendredi 27 juillet 2012


