
·First order



Def: A first order ODE

is calledparable
itis

~-ODE

~

--

N(y) · y M(x)

=liven
order

becomes
which

y . y = x
ww

N(y)- M(x)



owto solve a separable OVE

Formalnotation 1 Informal notation

N(y) · y' = M(x) N(y). = M(x)

↓ ↓
(x) N(y)dy =

M(x)dx ↑N(y(x)) + y'(x) = M

[differential form notation]
↓

SN(y(x)) - y'(x)dx·
Eu)du= SM(x)dx

Now integrate
Here u = Y



Ex: Solve the initial-value problem

=x - 5

y(0) = 1

Furthermore give an
interval where the

solution exists .

We have that

y2 = X
- 5

yzdy = (= 3))dx

* dy =f(x=51dx

3

&**(* )

before
Now let's plug in y(0) =

u
means: When X = 0 ,

we have

solving for y. y = 1



Plugging in X = 0
, y = 1 into the

equation (*) above we get :

3

= - S(0)

- = C

Plugging this back into (*) gives

3

2 = - 5x + 5
3

Solving for y
we get :

y = Ex - 15x + 1

An
=
=niYI I= (X, 3) is where this function is

valid ,
in for -*X*



Ex: Solve subject to y (4) = 3.-
First solve the ODE :

= ~
ydy = - xdx

Jydy = -Sxdx

E+ c

in y(4) = 3 to get :

Now plug - in X = 4
, y =3

means : pluy

+
E =+ c

Thus,

·⑫



y =
- x2 + 25

y = ==x+ 25

Do we pick + or -3

We need our function to satisfy y (4) = 3.

To get 3 = I ***25 we have

to pick the plus sign .

so , 3=+ 25·
Where is this defined ?

We need-x+25or 257, X

so ,
-s = x = 5 .

]
Answer:

Yibex


