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Introdução

Problema de valor inicial ou problema de

Cauchy

dny

dxn
= f(x, y, y′, · · · , y(n−1))

y(x0) = y0, y
′(x0) = y1, · · · , y(n−1) =

yn−1 x0, y0, y1, · · · , yn−1

y(x0) = y0, y
′(x0) = y1, · · · , y(n−1) = yn−1

n = 1

dy

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

dy

dx
= −y

x
, y(1) = 3.

y(1) = 3
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2(1, 3)

y(x) =
c

x

y(1) = 3? y(1) =
c

1
y(1) = 3

c = 3 y(x) =
3

x

dy

dx
= −y

x
, y(0) = 0

dy

dx
= 3y2/3

φc : R→ R

φc(x) =

⎧⎨
⎩

(x− c)3, x ≥ c

0, x ≤ c
,

c ∈ R

φc(x) x ≥ c

φc(x) x ≤ c

R

dy

dx
= 3y2/3, y(0) = 0.
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dy

dx
= 3y2/3, y(1) = 1

c

c = 0

φ0(x) = x3, x ≥ 0 φ0(x) = 0 x ≤ 0

Teorema de existência e unicidade

dy

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

R xy

a ≤ x ≤ b, c ≤ y ≤ d (x0, y0)

f(x, y)
∂f

∂y
(x, y)

I x0 y = y(x)

I
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2
dy

dx
= 3y2/3, y(0) = 0.

xy

f(x, y) = 3y2/3,
∂f

∂y
(x, y) = 2y−1/3.

R xy

xy f
∂f

∂y

(x, y) xy y �= 0

f
∂f

∂y

dy

dx
= 3y2/3, y(1) = 1
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(0, 0)

y = 0

dy

dx
= 3y2/3, y(0) = 0

f(x, y)

a1(x)y
′ + a0(x)y = g(x)⇔ y′ = −a0(x)

a1(x)
y +

g(x)

a1(x)
= f(x, y)

a1(x), a0(x)

g(x) I a1(x) �= 0.

an(x)y
(n) + · · ·+ a1(x)y

′ + a0(x)y = g(x)

an(x), · · · , a0(x)
g(x) I an(x) �= 0 x ∈ I
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2
y′ = |y − 1|, y(0) = 1.

y = 1

y = 1 f(x, y) =

|y− 1|

f(x, y) = |y − 1|

f(x, y) =

⎧⎨
⎩

y − 1, se y ≥ 1

−(y − 1), se y < 1

∂f

∂y
(x, y) =

⎧⎨
⎩

1, se y ≥ 1

−1, se y < 1

∂f

∂y

(0, 1)

y′ = |y− 1|
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y(x) =

⎧⎨
⎩

cex + 1, se c > 0
1

c
e−x + 1, se c < 0

,

c

y = 1

Conclusão
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2
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RESUMO

dny

dxn
= f(x, y, y′, · · · , y(n)), y(x0) = y0, · · · , y(n−1)(x0) = yn−1

y(x0) = y0, · · · , y(n−1)(x0) = yn−1

R xy

a ≤ x ≤ b, c ≤ y ≤ d (x0, y0)

f(x, y)
∂f

∂y
(x, y)

I x0 y = y(x)

I

dy

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

PRÓXIMA AULA

ATIVIDADES
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2
y′ = 1 + y2, y(0) = 0.

y = tan(x + c)

y′ = 1 + y2

dy

dx
= xy1/2, y(2) = 1.

y(x) = x4

16 ,−∞ < x <∞

ỹ(x) =

⎧⎨
⎩

0, se x < 0

x4/16, se x ≥ 0

xy

y′′sec(x) + xy′ +
1

x2 − 1
y = 1, y(x0) = y0

LEITURA COMPLEMENTAR
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