
Coursework 1 Solutions

:3(5) I 10 points]

Ux+ el- = o is a

linear homogenous equation

-$5 I 10 points]

U x = f(x) 9(t)

Hy = f(x)g(y)

Uxy = f(x)9(y)

So U : Uxy = f(x) fcy) · f(x) g(y)
= f(x)gcy) · f(x)g(-)
= Ux : Uy



-5 [ 20 points]

By the change of coodinate

E Y
=

Xt e
we have

*x=
=

+2

= +
= 2 -

Now the equation becomes

(4 +25)4 +2(25 - 5)4 + (2x- -14 =(x+2x)(2x- )

(14) (x + (2-z)Uy + Fu = Y.

54x + Yu = Y. Y

*
Using integrating factor &

we get e
*

Ux+ e**=



[eu] = e..

Integrating with respect to gives

e* U = Sie
*
*y d

Using integration by parts ,
we get

e
*
u = e* - Se

*
d

**

e
** U = e5 .4 -e

*
+ f(π)

UC ,Y) = Y - + f(y) e
-

*

changing the coodilate back , we get
xy+242

UCx , 4) = x
+ 2y -= + f(2x- x) - e 5

:7 I 10 points]

The characteristic curves are

= -

t+ x
= <

so the equation becomes



-H - =u - u = 0

*xu = H

I = I

integrating both sides : (n4 = x + f(c)

u = ex - Ex)

Ucx ,t) = eY(t+x)

Now when t = 0
,
weget

from the characteristic equation that
X = C

so
2 = H(x ,0 = e[(c)

we get ICC) = 2. e
c

The solution to the Initial
value problem is thus

-C

ucxt) = e . 2 . e

- x+t)

=
ex . 2 . e

-t
=ze



:I I 20 points]

The characteristic curves are

= E
dy
-
&

-

ye x2

-
-= I +4

weget + =

>

and c
= I - I

Along the characteristic curves , one
has

↳ = 2+ = Ux+ Ely
=Hy

x
-

=
- du

2-X
I (x4

Divide both sides by U , get



I = (x)
dX

de- dx-

* = x(x)dx + idx

* = Edx + Ydx
+ xdX

Integrating both sides , get

Inc = - (n(1- xx)+ 2. (nx
+ F(c)

H(x , xxx)) = xf(x)

using i-i = c, we get

4cx , x) = f(x- 5)

=
=x-y . f (* )



PS 3 : 6 [10 points]
-

The characteristic curves are

= -1

x+ t = c

The equation becomes

*= +
= 4x-Ut = -

so urdy = &X

integrating
,

both sides , get

- = x + f()

4x ,+)
= x + f(x+t)

U(x ,t) = Ex + 2 f(x++)]5
for any differentiable function f.



8 CD I 10 points]

b
=
ac = Y- R = 0

The equation is parabolic

8(z) I 10 points]

b
2
ac =

1
=

10 = 170

The equation is hyperbolic .


