
 

27 Laplace equation
1 Laplace equation in a disc

we consider а domain DEIR
and at он ЁЁ
The equation
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is called the Laplace equation
In this section we will consider the
case
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The idea of solution of the Laplace equation
on the disc is to rewrite it in

polar coordinates and then use the
method of separation of variables
So we change the variables in 2711,674
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So equation 27.1 has the form
in the new coordinates
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we note that by continuity
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we next find a solution to 27.31 47.5
we use the method of separation of variables
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2 We find nonzero solutions to the
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Write the characteristic equation
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From the second condition
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This implies that

sin ТТ о

Hence ТТ Тп и 1,2 3

consequently
Гуп н Хи Й п 1,2 3

Uncle arcos net в sinned

3 Find a solution to 7.6 in the form
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we find я general solution to 27.8
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It is the ODE with separable variables

уж E
Then

ч c Снг 1 б

From the third equality off 7 5 Со

and
V 14 1

b п 1,2

Then ч _ч питч

are solutions to 27 8 Again
only VH1 Ч satisfies 27.5

Hence ч ч и 2



Consequently

144 L ао Ё со sneed sinner
ц We find coefficients an в from
27.4
VII 4 Зао Ё ncosnetb.si

FIgVsg

orthogonality of Kinne cos не

different n we have
Т

ап FIT со snYdT то 1,3
Т
Т

вл FIT sinntdl.ir г

Т

So Пч e 712 НИМ 1

ЁЁ FIT wsntcosn4 sinntsinn.DE

III НЁЁ АД
I



we simplify
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