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This is this looks exactly like

our problem noufainfat-yinfareigfewge.az problem



MEET =a*vE E to↳ what is M in ourproblem?

BudgietEar Momeidgenfmdfsssiu TED de
* Bcs at o

and L.
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finding eigenfunctions
and eigenvalues for

- Izz t Dirichlet boundary
conditions

at o and b

Solve A
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Cx ) t X. Aix,

⇒ subjectto AlokAkko
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Casi * so . My style set off
A
"

catty
'ACM⇒ .

the funEetof
solutions is A€qosqx) , sing x) . Thus the )
'generd-N.in#Tgxtn8
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Satisfy Bcs : o
-

- Aco) = Ce ⇒
c
,
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O --Al# = G sin (fuk) fake
Now Igetan equation for a . j.E-mIII.IN.Oa.im#Ceigen-raluesyTXm=mI)mNeoYeoghh7T
the corresponding A-s are AAmlxtsinCYIEH.me#T



Casey 1=0 Is 1=0 an eigenvalue .

A
"
t OA -- o ,

has the fundamental set of
solutions { y , × ) .

The general
solution is

A#it Czx . We need to satisfy the boundary
conditions:

O --Alo) --C . .

So
,
CEO .

And O=AI=GL¥feo

Thus the only
solution of the

ODEwhich satisfies the

Bcs vs the zero
solution .

Thus 7=0 is NOT
an eigenvalue .

Case 3 X C O . My style set *get
# willed



We need to solve

A
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tEpt)A = 0 subject to AlokAkko.
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A =o .

A fundamental setof
solutions is {em, e

-M "J . Another fund
.

set of solutions is { chipx),shyx) ) .
The general solution is
A ex) = C, e-

"
t Cz em .

.

I need A HI s .t.EE#chIEieE+ETuannk7esc. .



Math 204 tells me that this homogeneous

system has a nontrivial Sol - riff tendency0
That is riff eat- e-a

-

= O is
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Hence
,
for ya > o

there is no nontrivial

solutions . Since a
> 0
,

C et Ce O

C id'tGeaIo
⇒ Cy = Cz= O •

Thus , no negative eigenvalues .



Conclusion All solutions of
- A

"
= X A subject to AlokAkko

are Im= (MI5 with AmexHin EEx)
with me IN=L 43 - - - 3

The corresponding Bm Ct )⇐ e-
(m5kt

.

Thus
,
All the functions .
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nCo,t)=onk,t)=oVt>€[Since this BVP is linear and homogeneous
omg
linear combination of the above solutions, is

again:Iff
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) sin LED
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is a solution of the given BVP.
Now we go back

to IC n(x, o) =ff#x)
O E * EL



The question is : can we find b.m -s
such that

*k:¥÷I*
.

The answer is Yes , provided
that

an
#Ht aiqgmdafah.ee?=oLCYPmfigedaubgfhcgq'aging
and that we allow infinite ten
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es . then

for all such f 's there exist bn, bz ,
. . -
sit -

⑦ holds .



The functions sin (wtfx) , me IN are

mutually orthogonal in the following tense :

§ sin('Ix) tin(mIx)dx=0
V-k.me/Ns.t . k# m .

this is 125-problem .
Let us do the following indefinite integral

I sink x) sincex) dx



We use trig . identity :

sink x) tin (px)
= cos (K-p)x) • cos pix)

cos (h - r )= cos nasr t tiun sin v V
U=V

↳tr) = cos u cosv
- sinu sur
}

2siun Siu
v =

cos Lu-v)-
cosCutie)


