
 Section 5.4 22 consider any series of factions on any
finite interval Show that if it converges uniformly thee it
also converges in the E sense and in thepointwise sense

On some interval a b let Xn JE and FA be functions
such that the partial sums Siva É Anna converge to

f uniformly for some constants An3nF That is we know

that hits f x Suen O as N to

i Let's start with the simple case pointwise convergence For

any ye ca b Fy SNG E heyb f x SNex O

This provespointwise convergence

Gi To show E convergence we need to show that
Sba f x Snk dx tends to 0 as N to

S tin S dxssia.EE f
a

of x anymore since wetookthe wax
Meet f x Snk Ji dx Mail f x Snk b a

b a is some constant and since MEIb f x SNex O in

particulareventually Teen FM Sum Ed so that
May f x Suk'sTeen FM SNM Therefore

Math f x Snk b a O as N to

This implies that Ji f x Snk dx tends to 0 as N to

i e E convergenceholds



Section 5.4 23 Let rn be a sequence of constants tending
to to Let fuk be the sequenceof functions defined as

rn E ni's
fuk Ign xectz Itn rn fa

o otherwise ÉfÉgq
Show that a tnx o pointwise

g
not it

b The convergence is not uniform
e tnx 70 in the E sense if rn n's rn
d fuk does not converge in the E sense if ren

a There are two cases x z or x z If x then f O t

If x E then for no pix we have that 1s x1 it so that

fuk 0 Hence for any x tnx to foronly finitely many n's
so that fax o for every x

b For any n facet In rn and fntz 2n rn so that

YEE Ifn 01 E 1 fritz tn 01 rn to

which means there's no uniformconvergence
c Suppose that Ken's Then

1 lo final'dx fit ride n's 2 3
so that fr converges in the E sense

d If Ken J lo fro ax ft't ride n E 2nd Is
so that fn does not converge to 0 in the E sense



Section 5.4 212 Start with the Fourierseries of flax on

Cod ApplyParsevels equality Find the seem ET it

In Section 5.1 we worked out both the Fourier sine

series and the Fourier carve series for fax or o e

since fax is an odd function it makes more sense

to take the Fourier sing series as sines are also odd

So we have x E ED Fit sin Ex
Parsevals equality is

S if Pdx E IAN SIX Pdx
Applying this to leads to

J x dx ZI YEEJi sie Dax

EYE te MEET

tf EE Ent E



Section 6.1 Q2 Find the solutions that dependonly on r

of the eg Uxxtayyt azz Ken where k so

Since u is only a functionof r Au in spherical
coordinates becomes A n un Fur
Following the hint let f ur Then

Vir G rt ruth rurr t 2hr

Dividing this by r gives the Rts of so we have

VF Mort f ur Du k n

Vert ka ru Kev

The solutions of Vrt kev are

v A coshCer B sinh Rr

uh cosh b t B stalker



Section6.1 26 Solve uxxtugy l in the annulus acre b

with u vanishing on both ends

v0
We need to solve

D IdAu Urrttrutt arab

u a u b 0 marb

We have seen that ur tr ur tr run
tr Gur ft Curse r

run tr t c o ur tart I
2 up tr t C lur t Cz

Now we apply the Bcs O u 9ft gloat Cz
o u b by 14 lab 1 Cz

Subtracting these we have c
5 a

4 lua lab

which allows us to find c
club baa
4 ha lab

be at club bena
un tr t 4 lua lab ler t 4 ha lab



Section G l 29 A spherical shell with inner radius 1

and outer radius 2 has a steady state temperature
distribution Its inner boundary is held at 1002 The

outer beery satisfies us r o where r const

Find the temp
What are the hottest and coldest temperatures
Can you choose 8 so that the temp on the outer

boundary is 25 C

As a steady state of the heat diffusion ey we have the

simple eq Ah 0 Written in 3D spherical coordinates

for a function that only depends on r this becomes
D u ur t Z ur 0 Kra 2

with BCS u D 100

Ur 2 y

Weknow that the solution of the es is uh E t Cz

Plug in the BC at ra too Gt Cz Cz c

Be at r 2 r Ur 2 t c o 9 48
and Cz 100 4 100 48

u E F t 100 48



In we found a function that is decreasing in

r so that the hottest temp is uh 100

The coldest u 100 28

c Choose 8 40


