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Introdução

O que é uma E.D.O.?

dx

dt
+ 3x = senx x

x t t

3
dy

dt
+ x

dx

dt
= y + x

x
dx

dt
+

dx

ds
= 5
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AULA

1

F (x, y, y′, y′′, ·, y(n)) = 0,

F n + 2 x

y y′, y′′, · · · , y(n)

y x n

F (x, y, y′, y′′, · · · , y(n)) = 0

y(n)

y(n) = f(x, y, y′, y′′, · · · , y(n−1))

dny

dxn
y(n)

n y x

Classificação das Equações Diferenciais
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3xy′′′ + y′′ + 3x5y′ = 5, (y′)5 + y′′ = 0, y(5) + 5xy(7) + y′ = 2

n F (x, y, y′, ·, y(n)) = 0

an(x)y(n) + an−1(x)y(n−1) + · + a1(x)y′ + a0(x)y = g(x).

x2y′′′ + y′ = 7

(sen x)y′′ + y(4) = lnx

y y′′ + y(4) = lnx y y′′

y(5) +3x2 y + lny = 0 ln y

Motivação

•

•

•

•

•

•
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AULA

1•

•

•

•

•

m

m

y Fry = N−Py = N−P cos θ

y

x Frx = Px = P sen θ

Fr = m a.

m

Frx+Fry = P sen θ+0 = mg sen θ

17



P sen θ = m ax = m x′′,

x ax

x (′)

t

x′′ = gsen θ.

t

a =
dv

dt
t

a =
d2x

dt2
v x

θ = 0

θ = 90o
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AULA

1s

θ s = lθ, l

t a =
d2s

dt2
= l

d2θ

dt2

y

T P y

x

−mg sen θ

−mgsen θ = ml
d2θ

dt2

d2θ

dt2
= −g

l
sen θ.

m

k

19



m s

ks = mg.

m x

Fr = m a,

Fr m

Fr = mg − k(s + x) Fr = m a

mg − k(x + s) = mẍ.

g s

ẍ = − k

m
x,

ks = mg

20



AULA

1Definições e terminologia

n

φ I ⊂ R

n I

F (x, y, y′, · · · , y(n)) = 0

φ

I ⊂ R n I

F (x, φ(x), φ′(x), · · · , φ(n)(x)) = 0 x ∈ I

y =
1
x

xy′+y = 0 x

(0,∞) y =
1
x

R
∗

y y(x) =
x4

16
, x ∈ R

4y′−x3 = 0 R

y x y′ = x3/4

4y′ − x3 4y′ − x3 = 0

y =
x4

16
+ c, c ∈ R

c

I

21



dy

dx
= y2 − 4

y(x) = 2
(1 + ce4x)
(1 − ce4x)

, c ∈ R ỹ(x) = −2

c y(x) = ỹ(x) = −2.

y = φ(x)

G(x, y) =

0

G(t, E, c) = 0, G(t, E) = c − t + E − sen E

dE

dt
=

1
1 − cos E

.

t G(t, E) = 0

G(x, y) = 0 G(x, y) =

x2 +y2 −4 −2 < x < 2
dy

dx
= −x

y

dy

dx
= f(x, y),

φ(x) = c, c ∈ R

f(x, φ) = 0

22



AULA

1φ(x) = 2

dy

dx
= y2 − 4.

φ

φ

I I

y′ = x3/4

Equações Diferenciais Ordinárias e o Teo-

rema Fundamental do Cálculo

f :
[a, b] → R

F :
[a, b] → R

F (x) =

∫ x

a

f(x)dx

F ′(x) = f(x)
x ∈ (a, b)

∫ γ

α
f(x)dx

f : [α, γ] → R

f

23



f

F

dy

dx
= f(x).

f

f

f
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AULA

1

Exemplo de um estudo qualitativo de uma

E.D.O.

1a

dy

dx
= f(x, y)

dy

dx
y = y(x) (x, y)

(x0, y0)

f(x0, y0)

(x0, y0)
dy
dx = f(x, y)

(x0, y0)

dy

dx
= −y

x
,

f(x, y) = −y

x
(4, 7)

25



f(4, 7) = −7/4

f(x, y) (x, y)

xy

f(x, y)

f(x, y)

dy

dx
= −y

x
,

26



AULA

1

Conclusão
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RESUMO

PRÓXIMA AULA

ATIVIDADES

28



AULA

13x2y(4) + (y′)6 = 1.

3x
dy

dx
+

dz

dx
= x5.

(lnx)
d3x

dt3
+ 5

dx

dt
− x = 0.

(1 − x)y′′ − 4xy′ + 5y = cos x.

x
d3y

dx3
− 2

(
dy

dx

)4

+ y = 0.

yy′ + 2y = 1 + x2.

x2dy + (y − xy − xex)dx = 0.
dx

dt
+ 3x

dy

ds
+ 1 = 90.

g(x) = c1 cos(4x) +

c2sen (4x), c1, c2 ∈ R

y′′ + 16y = 0.

y = xy′ + (y′)2 y = cx + c2.

k y = kx2

y′ = 8xy
dx

dt
= (1 − t2)(1 − x2)

y1 = 2x+2 y2 = −x2/2

y = xy′ + (y′)2/2.
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c1y1 c2y2 c1, c2 ∈ R

m

v

v

a = dv/dt

LEITURA COMPLEMENTAR

Referências Bibliográficas
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