
Review of some ODE techniques

Weintegrating factors .

ucx solves (x) + f(x) . UCx) = 0

Multiply both sides by the integrating factor

e
Steady

The equation becomes

&>
Secady

·
v'x+eSfixdx· fexl . U(x)= 0

Namely
IeStexdx · nx]' = 0

Sfcxdy
. Ucx)C = C

u(x) -

c . e
-Sfexdx

Example 1 : Ucx, %) is a solution to the PRE

4x + x- u = O

Find UCx, Y)
.



The integrating factor is
x2Sxdy

= e 52

Multiply both sides by the integrating factor,

get eUx+ e . x . U = 0

Navely IeU]
x
= 0

Integrate both sides
with respect to x , get

e=u = f(x)
-

ncx , +)
= f(x) &

stautcoffcut 09Es
.

ucx) Solves

Po4x+ P , vcx) + PzU = 0

with Po . P , Pe constant

we consider the corresponding algebraic equation



Pot Pix + P2 .x = 0 CA)
.

There are 2cases :

case1 : Al has 2 real roofs

x 1
a

,
xz= b

then the general solution is

ncx)
= Ge*+ <zeP for any <1,2

Casez :
(A) has a pair of complex roots

xi = a+ ib

x2 = a- ib

Then the general
solution is

Ucx) = C eacos(bx)
+ <2ea4 sincbx)

for any C , 12 .

Example 2 .
Find the general solution ncxit)

for the PDE

Ux+ + 4 =0



The corresponding algebraic equation is

x41 = 0

which has a pair of complex pouts

X = i = 0 + 1 . i

x2 =

- i = 0 - 1 . i

we apply the above case 2 formula with

a= 0 , b= 1 , get

vcx, x) = fixxe"
Y
cos(1 .4) + file"

*

sin (1- 4)

= fix)CosY + feSint

For any functions fi , -2 .

Notice here that
as solutions to PDE

,

the constants C ,
Ca may depend on X ,

So we use ficx) , f2x) functors

to denote them).


