
Math 2150-01E2/17/25



E
: Last time we looked

2xy + (x2 1)y
= 0

To solve it we need to
find

f(x ,2)
where

T
Q

t
Let's see how to solve this

with our second method.

Integrate D with respect to X
:

Ef(x , y) = Xy+
Integrate & with respect to y :



f(x
, y) = xy - y +A costT

Set ③ equal to Q :
E

xy +((y) =xy- y + D(x)

Simplify :

c(y) = - y + D(x)
-
L O

SetCly) = -y and D(x)
= 0.

Plug either into
or ① I find

f.

Let's pluy (ly) = -y
into & to get

f(x
, y) = xy + ((y)
= x y - y

Thisistheanswer
weofe



Topic6 - Theory of secondFelinearObes

So far we've been solving

first order equations.

Now we switch
to second

order . We will look
at these :

az(x)y" + a , (x)y' + a . (x)y
=b(x)

(2nd order linear

To do this we need

some preliminaries .



Lef: Let I be an interval.

Let f , and fa
be defined on E

We say that
f

,
and fe are

Inearly dependent
if either

Df , (x) = cfz(x)
for all x in I

up

②E(x) = Cf , (x)
for all x in
I

where< is a constant
.

If no suchc
exists then

fife are
called nearly

-dependent.



Ex: Le + I = (- + , p).

Let f , (x)
= X* and f(x) = 7x?

are linearly

Callilitclicl dependent=If
and

because for

example

-for all x in
F.

or you
could

say

fz(x) = 7 f
,
(x)[for all X in I



E: Let I =( a , p) . 3
2

Let f
,
(x) = X and f(x) = X.

These functions are linearly
independent. Why

?

#E

Suppose f , (x) = cfz(x)

for all X in I.

Then x= x3 for all X.

Plug in X = 1 to get 1 = c.

Plug in X = 2 to get I=

This is nonsense !



Similarly you can't

have f(x) = cf , (x).

keymust be linearly independent
!! !

We will learn another way

to check this
based on

the Wronskian .

Josef Wronski
(1778-1853)
-



Theorem: Let I be an interval

Let figfs be differentiableun I.

If the Wronskian

-
is not the zero function,

then f , and fe
are linearly

independent.

That is , if there ·enction
exists an Xo in I

with W(fi
, fa)(Xo) #0

then f , te are

linearly
independent

wita



Ex : Let I = (- X, g) and
-

f
,
(x) = e2 , fz(x)

=e

Let's show these functions

are linearly
independent.

wifistul
= (e

*) (Se
* ) - (2eYleY

= Se7x- 2e7x

=Setis



Plug i n X = 0

to get betteSince the

Wronskian is not

the zero function, f , and fr

-linearlyindependent.

Theorem: Let I be an interval
.

Let az(x) , a , (x) , ao(x)
be

continuous on I
and

az(X) # 0 for all x in
I.

Consider the
homogeneous equation

y+ a , (x)y'+ a . (x)y = 0(x)
If f , and f serare two linearly is o



independent solutions to ( *)

then every solution
is of

the form

yu =
c
,
f
,
(x) + Cfu(x)

-geneous
where <C are constants .

-


