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Review.

· A cts but nowhere diff function on 1R
.

Let 2E(0, 1)
.

set

co -N2

fa(x) = I 2 gizix
,
= #R

.

n= 0

Then fa iscts but nowhere differentiable .

· By modifying the proof of fa being nowhere diff slightly,
one can show the real and imaginary parts of fa
are also no where diff. That is

,

co

=
-

n2cos(2"x
,

= 2ndsin(2x)
n=0

n= A

are nowhere diff . (Check the outline proof in the text book).

$4. 4 Heat equation on the circle
.

-- -
-

heat conduction on the circle·... Of [0, 2π

0 = 2πx
,

* E [0, 1)
.



Let U = U(X , t) be the temperature at point x and timet.

ThenU satisfies

- = c . A ,
XE [0, 1

,

t > 0.

By scaling the time + if necessary , we may obtain

a standard heat equation

= ,

xE To, D , t > 0. (*

The function U= U(x ,t) can be extended to a function
on 1RX (0 , 1)

,
which is 1-penodic in x .

z~
Here we would like to find a solution of (*)

,

in

the mean time
,
we ask21 to satisfy an initial condition

2(x , 0) = f(x) ,
(**.

some

We first findSpecial solutions Vixit= A(xBlt) of (* ).

Plugging U= A(x)B(t) into (*)
,
we obtain



B'(t) A(x) = A "(x) B(t)

So

= = .

From A"()-XAM = O
,
we obtain

NXX --X

S
Cl + C2C if X >0

A(x =
C ,
X + Ca if x= 0

in=xx - ixx
Ce + Ge if *<o

To obtain a 1-pendoic solution f(x)
,
we must

have A be a const or

- in2πXA(x) = G e
in2πX

+ 22 · for some he
--

corresponding to x = -(2)= - 4Thn2
.

<) = - 4πn2 = B(t) = C . 2
4Tnt



the
L

Hence our special solution should be of form
i2πnx

u(x ,t) = (De + GizinX) . C.
44tart

= Jan eizitnx + A-neininx) -
-44hn't

.

Using the superposition of these special solutions

We would like to find an (nz7) such that

i2πnX -4 π2n2+
u(x ,t)= an e · e (*** )

K=-


