
 Section 1.1 23 For each of the following state the order
whether it is linear nonlinear homogeneous

a Ut hat 1 0

Linear inhomogeneous order 2

b ut un txu 0

Linear homogeneous order 2

C he next t wax to

Nonlinear because of third term Order 3

d htt next x2 0

Linear inhomogeneous order 2

e int u xx t 0

Linear homogeneous order 2

f Ux tux t my Cruz 0

Nonlinear order 1

g ux ten 0

Linear homogeneous order 1



b htt U xxxx t 11 4 0

Nonlinear because of third term Order 4

Section 1.1 24 show that the differenceof toes sd's
of an inhomogeneous linear ez Lu g with the same

g is a ssl of Lu O

Let V W be solutions of Lu g Then

L W Lr Lw g g 0

section 1.1 27 i Are the functions fix l x fi xx

linearly dependent or independent

We cheek if we can find a linear combination giving 0
aGtx t be x te Axt x2 O

ex a b t c x t at b t c 0

This can hold if andonly if the coefficientsof x x 1 are all 0

a b OYa btc TI o
a b c o

at b t c o

This means that the linear combination is trivial
have these functions are linearly independent



Section 1.2 23 Solve Ctx 2 Ux the D

The characteristic curves are given by Ga Att
Integrating this gives ya arctanxtc

differentiable function

The characteristic curves

have the form

solution ucx.gl is constant

section 1.2 24 This is just the chain rule

Section 1.4 24 A rod is heated with it o along
xeCz l and O along XE 0,42 and temperature
fixed at 0 at x 0 x 1 What is the asymptotic
temperatureprofile

We need to solve 2 n f x
O XE 1092
H x else

with the boundary conditions u n e O

Integrating the ex we find Qu Hae IEEE
Integrating again u III at IEEE's



Now require UK 0 a Otb O b o

nd o Heat clad o

u continuous at att b titlatched
an continues at a H Etc

We have 4 es for the 4 unknowns a b ad

Solving leads us to

b o d the a till c the
XE ok

so we get uh Effete ex the tech e

and WR II que
n x 0 Hx FHe x Ed
u Eye KH Il LEHI e title

128 Heat Ente f He
728 59 428 He 8 He



Section 1.4 25 In Exercise 1.3.4 find the boundary
condition if the particles lie above an impermeable
horizontal plane z a

Recall that we have diffusion t constant

velocity V downward so that the eq was

WE Kuzz t V u z

E
wow we're me that he put

cannot passthrough a membrane

located at z a

Recall that in 1.3.4 we looked at the flow in at ez and

the flow out at z to and found that

flow out KuzGo G Vu Zo t

Think of z a as taking the role of Z Zo

so at Ea theparticles are stopped there's no

flow out Hence Kuz at V u at 0 So the

full equation with the boundary condition is

WE Kuzz t V uz o Zen t O

Kuzla t V u at 0 t o


