



































































































































Visualite nodal set
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x corresponds to frequency

The same frequency may corresponds to

multiple eigenstates

Solution to wave equation Ute Oy
Yonexy firs drift thsinfant

Nodal set nodal curve in 2b

is the set of tens of 4nlx.gg

See the link of graphs videos and codes
on our websites for visualizing nodal sets
using sand or salt on a drum
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µ is constant

yg ng

gti 9147
g't g Tl

Mj h Glo sin no
Insno

Now we need to solve f
Nrf n'f tdr'f o

of red CA

If late fab _o



f l problem but e

plri r.gr E.rcrs
rploI

r6s o 910 s w

Try to solve 7

Analogue 4 td of o

yes 4cg o

change of variable

fix then d dfz.dtax
fdfztftxi

dkn.it dI ihha
Of 1 11 1141 7 0

It



H
dy
Tay t f Lt o equation not

involving a

4171 C ooh a sinus

C O 0 107 0

sin ft 4 0 rat hit

d fi 12 n L 2

Back to H1
r f t r f n't ar'f o

Idea

change of variable to obtain
some standard ODE not involving d

Solve the standard ODE by inventing
new names



Study the behaviour of the new

functions

Combine with boundary conditions to

obtain the possible eigenvalues X
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Call It Bessel equation
A has two solutions

T.nu Bessel function of
1st kind

Y n it Bessel function of
2nd kind

Behaviour of Bessel functions
us 2 Tuo
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Ef t 2 f't 2 f o
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solution to f t f o
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equi dimensional ODE
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Orthogonally even though this hot

regular but the proof fr
orthogonality does not depend on

regularity

c nithmyr n tnpk r
n

f In fr Infantry rdr

0 if Mtk

If I am In lthfar ferm I

fell for TN 77rsrdrthen Am

forthlthfantrdr



Example Wave equation on 2b disc
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