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Goals · differential equations & their solutions
-

· separable differentiable equations

Let
y
be a function of t . An equation in t and the

derivatives of y is called a differential equation.

y -y = 0 Cor
, equivalently y"(t) - y(t) = 0)

Et y =

y.

What functions satisfy this? They are sations to

the differential equation.



For y = y ,
it turns out that all solutions are of the form

y
= aet + bet

for some a
,
b constants.

Chuck that these work :

laet + bet)" = (aet-bet)
"

= act-l-bet)

= aet +bet

This is a "two-parameter family of solutions ."



To specify a particular solin ,
we need two initial conditions.

For instance
, y(0)=
-
initial position

initial velocity
0 = y(0) = ae + be

0

= a +

b)
y(t) = get - bet

->
(a = 1 =) a= 1

1 = y(0) = a - b - b=

so for the given initial position and velocity , the unique soln is

y= Cet - it)



& What if y (0)
= - 1

, y'(0) = 1 ?

- 1 = y(0) = a+ b

-
= 0 = b=.



A y
= - et

& What if y(0 = y (0) = 0 ?

#a +b = y(0) = 0 => a = b = 0 =y
= 0.

a
= b = y() = 0



Eg. First order equation tylt) =3y(t).

Then the equation is seable :

we can get y's on one side
of the egn , is on the other.

Integrate : Jdt= d

RIS = Slog(t) +C

LIS = Judu = log(u) + C = log(y) + C
u= y , du = y'dt



Thus logly) = >log(t) + k = log(t) + b

for some constant K.

Exponentiating

elog(y) = elog(t) + h

=>
y

= elog(t)b

=> y
= KE

·

for some positive constant

If y(1) = 1 then Kil and y:th



Plem Solve yet calingeneral,aa condition

y(0) = 5 .

yy = St +
Syydt =Jet dt y2 = 3t + k

u=y
du =y'dt y=k

Judu =3 + c
I
= C


