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Forma Geral

As EDQO’s de 2° ordem lineares autonomas sao

"+ ar’ + bx = f(t)
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Forma Geral

As EDQO’s de 2° ordem lineares autonomas sao

"+ ar’ + bx = f(t)

onde

r:R—R func&o incognita
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Forma Geral

As EDQO’s de 2° ordem lineares autonomas sao

constantes
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Forma Geral

As EDQO’s de 2° ordem lineares autonomas sao

7 /
T 4+ ax’ 4+ bx ={f(1))

termo nao homogéneo
forcamento
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Forma Geral

EDO’s Homogéneas

' +ax’ +bxr=0
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Exemplos: Massa-Mola

Massa deslisando sobre uma superficie sem atrito
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Exemplos: Massa-Mola

presa a uma mola
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Exemplos: Massa-Mola

em um fluido (com atrito viscoso)
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Exemplos: Massa-Mola

Descrever a posicao com respeito ao equilibrio
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Exemplos: Massa-Mola

Aplicando a Lel de Newton

Mx" = F
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Exemplos: Massa-Mola

Aplicando a Lel de Newton

Mx" = F

|

Frest + Fvis
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Exemplos: Massa-Mola

Aplicando a Lel de Newton |A A A A

Mx" = F

|

Frest + Fvis

/ N\

— Kz —bx’
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Exemplos: Massa-Mola

Portanto

Mx" +bx’' + Kz =0
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Exemplos: Massa-Mola

Na forma dada: Dividindo por M |A A A A

:E”+*yx’+w8:13 =

5, K

b
M
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Exemplos: Circuito RLC

R L C

https://sites.icmc.usp.br/tiago/index.html/edo.html


https://sites.icmc.usp.br/tiago/index.html/edo.html

Exemplos: Circuito RLC

R L C

Pela Lel de Kirchhof
Ve+ Ve, + V. = Vf(t)
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Exemplos: Circuito RLC

Ve + Ve + V. = Vf(t)

[ L\

Ri Li’ 4
C
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Exemplos: Circuito RLC

Derivando
Ve + Vi + V. = Vf(t)

Ri" + Li" + = Ve(t)
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Exemplos: Circuito RLC

Na forma geral

i+ v+ wii = f(t)

| &
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Solucao geral da homogénea

Considere a EDO escalar de 2° ordem

v 4+ azx’ + bxr =0
Entao a solucao geral tem a forma

T,(t) = c1x1(t) + coxa(t)

onde 1 e X9 sao solugoes Ll
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Solucao geral da homogénea

Tr1 € XIo sao solucoes LI

axq(t) + Bxa(t) =0

implica

a=p=0
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Funcoes linearmente independentes

As funcoes
r1(t) =€ e axa(t) =e

com T # S sdo Ll
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Funcoes linearmente independentes

As funcoes
r1(t) =€ e axa(t) =e

com T # S sdo Ll

Prova

ae™ + Best = ()
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Funcoes linearmente independentes

As funcoes
r1(t) =€ e axa(t) =e

com T # S sdo Ll

Prova

ae™ + Best = ()

are” + Bse®t =0 (derivando)
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Funcoes linearmente independentes

ae™ + Be’t =0
are”™ + Bse®t =0

Em forma matricial

ert €St v B 0
re’t  sest B )] 0

Determinante nao nulo
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Funcoes linearmente independentes

rt st — (T o S)€(T+S)t

)=(5)
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Portanto
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Equacao caracteristica

Chutamos solucao

r(t) = et

E substituimos na EDO

"+ ax’ +bx =0

obtendo

Mer L oagleM 1+ beM = ()
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Equacao caracteristica

Obtemos uma uma equacao
M 4+ar+b=0

Se as raizes sdo distintas A1 7# Ao

A solucao geral € a forma

A1t Aot

T,(t) = cre™” + coe
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Exemplo 1

Encontre a solucao geral da EDO

" 4+ 5z +6x =0

A caracteristica e

AN +B5N+6=0

raizes sao

A = 2 \g = —3
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Exemplo 1

Encontre a solucao geral da EDO

" 4+ 5z +6x =0

Solucao geral

— 21 3t

T,(t) = cre” =" 4+ coe”

https://sites.icmc.usp.br/tiago/index.html/edo.html


https://sites.icmc.usp.br/tiago/index.html/edo.html

Exemplo 2

Encontre a solucao geral da EDO

x4+ =0

A caracteristica e

N+ A=0

raizes sao

A =0 Ay = —1

https://sites.icmc.usp.br/tiago/index.html/edo.html


https://sites.icmc.usp.br/tiago/index.html/edo.html

Exemplo 2

Encontre a solucao geral da EDO

x4+ =0

Solucao geral

r,(t) = c1 + cae™"
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