



































































































































26 Wave equation
г Heat equation on 0,13
Last time we started soling a

heat equation on 0,13 using the method
of separation of variables

Ех 26.1 ЕХ 25.1 from lecture 25

we consider the equation p
26.1 Ut ой Ихх ИЗ ЗЁХ 170,246,1
26.2 МНОКО boundary und

И t.lt О 1 хо

26.3 410 х A С х хе 0,13
initial condition

1 we first found a solution to 6.1 in

the form
1 Хита 4 1 710

We obtained
1 f Хы a THINK аТХ

its






































































































































This gives the equation
Х х 2 4 0 26.4

From boundary conditions 26.2 не her

X о D Х C О 126.5

Nonzero deletions to Sturm Liouville
problem 26.4 26.5 are

Хп х со STIFF х и 91,3

and

Ти Tile и 91,3

2 Find solution to 26 1 26 3 in

the form
ultpil ET.lt Xnlx

по

ПН сойду x ноу
Жĸх

ЁНА хм arIHXIlxlt
flt.se



It we can write

III х htt Хны then

Ё.TL tIXnln 2IdTnltIl xn XnlnI

2fnltIXnlx
50 Tilt агрити htt 26.6

equation for Tn

Next we plug in И into 463

Ё.TN o Xnln All x IbnXrby

consequently
T.to ви 26.7

4 Find coefficients ви and functions
Ault using the formula



bnt KI.tl xIXnlxldx

where 112112 1 114 DX
The same formula valid for fu

И упр cost ТЕЖ х Их 12

а С х cost хви

8115211124

For dn.ve remark that

flt.si cos3Ie X1x
So 1,11 1 1 t.lt 0,71

5 Find Ти from 6.6 26 7

a n 11



Tilt t oiler Tattoo

Ilo ви

T.lt bne
aYnt sAeii4EtT4lt2n

в n I

T f a Х T.lt 1

T.IO в

So 1 f в e
t

й
tf e

Et
at Тд

Hence

И их Ж e T.tt 2 род

E g Ё й трудпо
n.tl



is a solution to 6.1 26 3

2 Wave equation on IR D Alembert's
formula
In this section не solve the wave equation

on IR
26 8 на ой ĸхх
26.9 И x о f Х initial position
26.10 ufx.io gCx initial velocity

In order to derive a formula for
solution to 26.8 2619 не first find

general solution to 26.8
a General solution 1268

Let и ве а solution to 468
we consider a new function

И Их 1 а ИХ

and show that и solves the transport
equation

Wt а Их 0

Indeed

Wt a Их Utttauxt autx du.es О



Moreover the equation
Htt а Ихх 26.8

is equivalent to

Ut а их w

м aux
46

that is it и и satisfies 26111 then
и solves 26.8 An ex sample of
solution to 26.11 is

w 0
then

Ut tales D transport ед
we know from Lecture 24

них p х at

Similarly 26.8 is equivalent to

Ut а их

аж 0

For D

интĸорх at



Adding two solutions we have

ult.xl plxe.at tglxtatl 26 12

where р у
are twice diff functions

from К to К

Exercise 26.1 Show that any solution
to 26.8 can be written in the

form 26.12

b D A Camber's formula
we find functions р д

in 26.12

from initial conditions 126 9 2610
So

ЛИ.se p x at glx at 26.9

utlx.tl ар х at ад хна

Then

Изо p х ды Ых 12613

41 190 арты ад х ды
we integrate the second equation Let

664 24



ар х 1 ад х 61 х 126ч

26.13 46.14 give
р х L Кх Ых

д
х 1114 вы

Hence

ИА xt ZWx atl fcx a.tl
жаt

Еа Нуну
х at

Ех 26.2 We solve the equation
Htt Их х

И О Х sins

Их О Х Х е cos х

И t.sc Z sinlx tI sinCxtt
Keat

I I у ноу оу
х at

sin outta cos ХДДД



xeat

zl singllx.at
sin х cost I feet G I 1

I sin х 17 since t

get 1 2 Sint cos х

For more details about the wave

equation see Section 2.2 р 45 Tikhonov
Samar skill


