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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













Selected solutions to Problem Set 2 (continued)

2 (2) This is an Enivalveproblem (IVP)

Ap1 . The characteristic lines are given by

bx-ay = c
With a= x , b= 1

i . e . x- +Y= c (characteristic line)

· t
suntan

is

Ucx , +) = f(x) = f(x- xy)
,
for any function f .

general solution]

2. Next we specify of using the
initial value

f(c) = Ucx, 0) = x2 when +=0

on the on the other hand ,

when y=0 , we get from the characteristic line equation

that X= <



so f(c) = u(x , 0)
=

x
2

= c
-

plug into the expression of to the

general solution , we get

UCx , + = (X-xy)
2

3 . (I *x (x+et)
= 1

=>(x+ et)
= et

and - (x+ et) + E(xfet)
= 1 + et

so it is a solution .

221 . Step 1 : solve the general solution

for the hometereus equation

4x +Ut = 0 ,

get [cx ,+)
= fex-t) , for any f

Step 2 : By the principle of superposition , and
· combiningstep 1 ,

the general solution

to the inhongeneous equation is

n(x ,+) = 1 + et+ f(xt) ,
for any f






