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Wave equationi(x,y,t) through the front table:

a‘’Au-u, =0

With a the speed of propagation of the wave (in wood)

Boundary Conditions: Initial Conditions:

u(x,0,t) =0 u(x,y,0)=0
u(x,l,t)=0



SOV: u(x, y,t) =U (x, y).T(t)

AU T"
2 _
The equation becomes: @ TR

-0f

Solution of the time T(t) = Asin(at) + Becosit)
component:

T(t) = Asin(at)

fromtheinitial condition
B=0

with w the oscillation frequency
6



U(x,y) =U(x,y) +U*(x, y) +U *(X, y)
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SOV U'(x,y) = X(X)Y(Y) U'(x0)=0
. <Ul(x,l) =0
- UL,y =0
1 11 1

Then  AUZ=Uq+U;, =0 UM0.9) = F()-a) =)
The PDE becomes: X"Y + XY"=0
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Eigenfunctions

Eigenfunctioniny

Boundary Conditions

Eigenfunction in x

Boundary Conditions

Therefore

* Y(y) = K sin(dy) + K, cos(y)

UY(x0)=0 = K,=0
U'(x,)=0 = Al=nm

+ X(x) = K;sinh@ (L, - X)) + K, cosh@(L, - X))

UYL, y) =0 = K,=0

U(x,y) = Ksin(”l—”y).s,inh(”l—”(L1 X))




Solution of the U(x =32 A K sint™ ) sinn@ (L —
Sub-problem 1 (X,y) nZ:;,Ah(Y) (I y) (nl (L, — X))

Boundary Condition ~ U*(0) =8(y) = ZMy)Ksm( y)smh(”—Lo

anc
Orthogonality of the Y eigenfunctions

| I 0V N 117/ 4 ~
ifn#m _[OYnYmdy —josm(l—x)sm(l— X)dy =0

J,s(-sin(" y)dy

Coefficients AL(y) = |
sinh(nlﬂ Ll)josinz(nlﬂy)dy
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Particular Solution

We expand the function h(x,y) in Fourier series in x

06 =X, (9 cosCI70 + b, ()sin )

with an andbn coefficients:

2 (y) :ﬁ [ hex, y)ax
a(y)= E J'OLl h(x, y) cos(z%T x) dx

b.(y) = EJ'OLI h(x, y)sin(ZLLl]7 X)dx

Particular Solution An andBn coefficient verify

U°06y) =2 A cosC )

++Z:°;,Bn(y)sin(2%’x)

B —-(—)°B, =b
B (L1) » =D, (Y)

A, = a,(y)

2n7T

1A -E) A =a,(y)

L,

2n7T
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Final Solution of the PDE in the domain 1

Z"Am cos(z—x>+ZB (y)sm(zﬂl” )

u(x,y,t) = Asin(at)| + Z A (y).K sin(l— y).sinh(l—(L1 - X))

+iAf(y).K'sin(nl—ﬂy).sinh(nl—ﬂx)
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Experimentation

Interferograms  of  wall
vibrations of the violin with
soundpost at the second air
mode Al al 46C Hz of (c)
the top plate and (d) the
back plate. A loudspeaker
was used to excite the violin

Source: Vibration modes of the violin forced via the bridgaa action of the soundpost (2)
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Next Steps

e Finish MATLARB code

e Calculatethe eigensolution for the
second domain

 Implement the eigensolution in the
code and modeling the node lines
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Questions

Thank you




fiolin Concerto No1 g-moll op2Final), Max Bruch
Violin: Frederieke Saeljs




