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Caso não homogêneo

As EDO’s de 2º ordem lineares autônomas são

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

x

00 + ax

0 + bx = f(t)

<latexit sha1_base64="uARpuW+HkBn8y8M+QoIc7XH/NGs=">AAACFXicbVDLSgMxFM34rPU16tJNsAgVpcxIQTdCwYUuK9gHtGPJpJk2NMkMSUZahv6EG3/FjQtF3Aru/Bsz7SDaeiDk5Jx7ubnHjxhV2nG+rIXFpeWV1dxafn1jc2vb3tmtqzCWmNRwyELZ9JEijApS01Qz0owkQdxnpOEPLlO/cU+koqG41aOIeBz1BA0oRtpIHftkeJe0I0k5gdNrDI8hgj9q+vSH8AIGRX3UsQtOyZkAzhM3IwWQodqxP9vdEMecCI0ZUqrlOpH2EiQ1xYyM8+1YkQjhAeqRlqECcaK8ZLLVGB4apQuDUJojNJyovzsSxJUacd9UcqT7atZLxf+8VqyDcy+hIoo1EXg6KIgZ1CFMI4JdKgnWbGQIwpKav0LcRxJhbYLMmxDc2ZXnSf205JZL5ZtyoXKVxZED++AAFIELzkAFXIMqqAEMHsATeAGv1qP1bL1Z79PSBSvr2QN/YH18AwKMnW8=</latexit>

Termo não homogêneo 

forçamento

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


Caso não homogêneo

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

x

00 + ax

0 + bx = f(t)

<latexit sha1_base64="uARpuW+HkBn8y8M+QoIc7XH/NGs=">AAACFXicbVDLSgMxFM34rPU16tJNsAgVpcxIQTdCwYUuK9gHtGPJpJk2NMkMSUZahv6EG3/FjQtF3Aru/Bsz7SDaeiDk5Jx7ubnHjxhV2nG+rIXFpeWV1dxafn1jc2vb3tmtqzCWmNRwyELZ9JEijApS01Qz0owkQdxnpOEPLlO/cU+koqG41aOIeBz1BA0oRtpIHftkeJe0I0k5gdNrDI8hgj9q+vSH8AIGRX3UsQtOyZkAzhM3IwWQodqxP9vdEMecCI0ZUqrlOpH2EiQ1xYyM8+1YkQjhAeqRlqECcaK8ZLLVGB4apQuDUJojNJyovzsSxJUacd9UcqT7atZLxf+8VqyDcy+hIoo1EXg6KIgZ1CFMI4JdKgnWbGQIwpKav0LcRxJhbYLMmxDc2ZXnSf205JZL5ZtyoXKVxZED++AAFIELzkAFXIMqqAEMHsATeAGv1qP1bL1Z79PSBSvr2QN/YH18AwKMnW8=</latexit>

Solução tem duas partes

x

00
h + ax

0
h + bxh = 0

x

00
p + ax

0
p + bxp = f(t)

Solução da homogênea

Solução da particular

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


Caso não homogêneo

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

Considere a EDO escalar de 2º ordem

Então a solução geral tem a forma

x

00 + ax

0 + bx = f(t)

<latexit sha1_base64="uARpuW+HkBn8y8M+QoIc7XH/NGs=">AAACFXicbVDLSgMxFM34rPU16tJNsAgVpcxIQTdCwYUuK9gHtGPJpJk2NMkMSUZahv6EG3/FjQtF3Aru/Bsz7SDaeiDk5Jx7ubnHjxhV2nG+rIXFpeWV1dxafn1jc2vb3tmtqzCWmNRwyELZ9JEijApS01Qz0owkQdxnpOEPLlO/cU+koqG41aOIeBz1BA0oRtpIHftkeJe0I0k5gdNrDI8hgj9q+vSH8AIGRX3UsQtOyZkAzhM3IwWQodqxP9vdEMecCI0ZUqrlOpH2EiQ1xYyM8+1YkQjhAeqRlqECcaK8ZLLVGB4apQuDUJojNJyovzsSxJUacd9UcqT7atZLxf+8VqyDcy+hIoo1EXg6KIgZ1CFMI4JdKgnWbGQIwpKav0LcRxJhbYLMmxDc2ZXnSf205JZL5ZtyoXKVxZED++AAFIELzkAFXIMqqAEMHsATeAGv1qP1bL1Z79PSBSvr2QN/YH18AwKMnW8=</latexit>

xg(t) = xh(t) + xp(t)

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


Caso não homogêneo

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

x = z + y

x

00 + ax

0 + bx = f(t)

<latexit sha1_base64="uARpuW+HkBn8y8M+QoIc7XH/NGs=">AAACFXicbVDLSgMxFM34rPU16tJNsAgVpcxIQTdCwYUuK9gHtGPJpJk2NMkMSUZahv6EG3/FjQtF3Aru/Bsz7SDaeiDk5Jx7ubnHjxhV2nG+rIXFpeWV1dxafn1jc2vb3tmtqzCWmNRwyELZ9JEijApS01Qz0owkQdxnpOEPLlO/cU+koqG41aOIeBz1BA0oRtpIHftkeJe0I0k5gdNrDI8hgj9q+vSH8AIGRX3UsQtOyZkAzhM3IwWQodqxP9vdEMecCI0ZUqrlOpH2EiQ1xYyM8+1YkQjhAeqRlqECcaK8ZLLVGB4apQuDUJojNJyovzsSxJUacd9UcqT7atZLxf+8VqyDcy+hIoo1EXg6KIgZ1CFMI4JdKgnWbGQIwpKav0LcRxJhbYLMmxDc2ZXnSf205JZL5ZtyoXKVxZED++AAFIELzkAFXIMqqAEMHsATeAGv1qP1bL1Z79PSBSvr2QN/YH18AwKMnW8=</latexit>

Considerando a EDO

Homogênea Particular

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


Caso não homogêneo

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

(z + y)’’ + a ( z + y)’ + b(z+y) = f

z’’ + a z’ + bz  + y”+ay’ + by = f| {z }

<latexit sha1_base64="bN/G4Zxooqn9W3gEwK4Uvtk/4IQ=">AAACG3icfZDLSgMxFIYz9VbrbdSlm2ARXJWZUtBl0Y3LCvYC7VAymTNtaCYzJBmhDPU53Pgqblwo4kpw4duYtiNoK54Q+Pj/c0jO7yecKe04n1ZhZXVtfaO4Wdra3tnds/cPWipOJYUmjXksOz5RwJmApmaaQyeRQCKfQ9sfXU799i1IxWJxo8cJeBEZCBYySrSR+na1l4oApC8JhewO/3O+YdK3y07FmRVeBjeHMsqr0bffe0FM0wiEppwo1XWdRHsZkZpRDpNSL1WQEDoiA+gaFCQC5WWz3Sb4xCgBDmNprtB4pv6cyEik1DjyTWdE9FAtelPxL6+b6vDcy5hIUg2Czh8KU451jKdB4YBJoJqPDRAqmfkrpkNictImzpIJwV1ceRla1Ypbq9Sua+X6RR5HER2hY3SKXHSG6ugKNVATUXSPHtEzerEerCfr1XqbtxasfOYQ/Srr4wtP25+v</latexit>

=0

x

00 + ax

0 + bx = f(t)

<latexit sha1_base64="uARpuW+HkBn8y8M+QoIc7XH/NGs=">AAACFXicbVDLSgMxFM34rPU16tJNsAgVpcxIQTdCwYUuK9gHtGPJpJk2NMkMSUZahv6EG3/FjQtF3Aru/Bsz7SDaeiDk5Jx7ubnHjxhV2nG+rIXFpeWV1dxafn1jc2vb3tmtqzCWmNRwyELZ9JEijApS01Qz0owkQdxnpOEPLlO/cU+koqG41aOIeBz1BA0oRtpIHftkeJe0I0k5gdNrDI8hgj9q+vSH8AIGRX3UsQtOyZkAzhM3IwWQodqxP9vdEMecCI0ZUqrlOpH2EiQ1xYyM8+1YkQjhAeqRlqECcaK8ZLLVGB4apQuDUJojNJyovzsSxJUacd9UcqT7atZLxf+8VqyDcy+hIoo1EXg6KIgZ1CFMI4JdKgnWbGQIwpKav0LcRxJhbYLMmxDc2ZXnSf205JZL5ZtyoXKVxZED++AAFIELzkAFXIMqqAEMHsATeAGv1qP1bL1Z79PSBSvr2QN/YH18AwKMnW8=</latexit>

Considerando a EDO

Substituindo

Reagrupando

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


Exemplo 1

Considere a EDO

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

1. Achar a solução da homogênea 

2. Achar a solução da particular 

x

00 + 5x0 + 6x = 12

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


Exemplo 1

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

1. Achar a solução da homogênea 

Pela equação característica 

x

00
h + 5x0

h + 6xh = 0

�2 + 5�+ 6 = 0

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


Exemplo 1

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

1. Achar a solução da homogênea 

Solução da homogênea

x

00
h + 5x0

h + 6xh = 0

xh(t) = c1e
�2t + c2e

�3t

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


Exemplo 1

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

2. Achar a solução da particular 

Ideia é chutar a solução xp(t) = c

x

00
p + 5x0

p + 6xp = 12

6c = 12 ) c = 2

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


Exemplo 1

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

Solução geral de

xg(t) = c1e
�2t + c2e

�3t + 2

x

00 + 5x0 + 6x = 12

é dada por

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


Caso não homogêneo

Ideia fundamental: Chutar a solução da particular

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

x

00 + ax

0 + bx = f(t)

<latexit sha1_base64="uARpuW+HkBn8y8M+QoIc7XH/NGs=">AAACFXicbVDLSgMxFM34rPU16tJNsAgVpcxIQTdCwYUuK9gHtGPJpJk2NMkMSUZahv6EG3/FjQtF3Aru/Bsz7SDaeiDk5Jx7ubnHjxhV2nG+rIXFpeWV1dxafn1jc2vb3tmtqzCWmNRwyELZ9JEijApS01Qz0owkQdxnpOEPLlO/cU+koqG41aOIeBz1BA0oRtpIHftkeJe0I0k5gdNrDI8hgj9q+vSH8AIGRX3UsQtOyZkAzhM3IwWQodqxP9vdEMecCI0ZUqrlOpH2EiQ1xYyM8+1YkQjhAeqRlqECcaK8ZLLVGB4apQuDUJojNJyovzsSxJUacd9UcqT7atZLxf+8VqyDcy+hIoo1EXg6KIgZ1CFMI4JdKgnWbGQIwpKav0LcRxJhbYLMmxDc2ZXnSf205JZL5ZtyoXKVxZED++AAFIELzkAFXIMqqAEMHsATeAGv1qP1bL1Z79PSBSvr2QN/YH18AwKMnW8=</latexit>

mesma forma da  f

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


Exercício: Determine a particular

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

Estrategia:  chutar  f  um polinomio

x

00 + 3x0 + 2x = 8t

<latexit sha1_base64="E0Rlr3DCOd30Ig6b+fnDtgIBoKE=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUhDJTC3YjFFzosoJ9QDuWTJppQ5PMkGSkZegnuPFX3LhQxK1Ld/6NaTuIth4IOTnnXm7u8SNGlXacLyuztLyyupZdz21sbm3v2Lt7dRXGEpMaDlkomz5ShFFBappqRpqRJIj7jDT8weXEb9wTqWgobvUoIh5HPUEDipE2Usc+Ht4l7UhSTuDsGsNTePYjTl7F4UVZd+y8U3CmgIvETUkepKh27M92N8QxJ0JjhpRquU6kvQRJTTEj41w7ViRCeIB6pGWoQJwoL5kuNIZHRunCIJTmCA2n6u+OBHGlRtw3lRzpvpr3JuJ/XivWQdlLqIhiTQSeDQpiBnUIJ+nALpUEazYyBGFJzV8h7iOJsDYZ5kwI7vzKi6ReLLilQummlK9cpXFkwQE4BCfABeegAq5BFdQABg/gCbyAV+vRerberPdZacZKe/bBH1gf3yBPnAA=</latexit>

xp(t) = ↵+ �t

<latexit sha1_base64="r5FK4lTju1LRAQxsH8DMzaMs7Mo=">AAACAnicbVDJSgNBEO2JW4zbqCfx0hiEiBBmJKAXIeBBjxHMApkh1HQ6SZOehe4aMYTgxV/x4kERr36FN//GznLQxAcFj/eqqKoXJFJodJxvK7O0vLK6ll3PbWxube/Yu3s1HaeK8SqLZawaAWguRcSrKFDyRqI4hIHk9aB/Nfbr91xpEUd3OEi4H0I3Eh3BAI3Usg8eWkkBT+gl9UAmPaCn1As4AsWWnXeKzgR0kbgzkiczVFr2l9eOWRryCJkErZuuk6A/BIWCST7KeanmCbA+dHnT0AhCrv3h5IURPTZKm3ZiZSpCOlF/Twwh1HoQBqYzBOzpeW8s/uc1U+xc+EMRJSnyiE0XdVJJMabjPGhbKM5QDgwBpoS5lbIeKGBoUsuZENz5lxdJ7azoloql21K+fD2LI0sOyREpEJeckzK5IRVSJYw8kmfySt6sJ+vFerc+pq0ZazazT/7A+vwBdhCVkw==</latexit>

x

0
p(t) = �

<latexit sha1_base64="U2ygj/WFTLp9CbfJQTwNgea5+1k=">AAACAHicbVA9SwNBEN3zM8avqIWFzWIQYhPuJKCNELDQMoL5gNwZ9jaTZMneB7tzYjjS+FdsLBSx9WfY+W/cJFdo4oOBx3szzMzzYyk02va3tbS8srq2ntvIb25t7+wW9vYbOkoUhzqPZKRaPtMgRQh1FCihFStggS+h6Q+vJn7zAZQWUXiHoxi8gPVD0ROcoZE6hcPHTnyfurESAYxLeEovqesDsk6haJftKegicTJSJBlqncKX2414EkCIXDKt244do5cyhYJLGOfdREPM+JD1oW1oyALQXjp9YExPjNKlvUiZCpFO1d8TKQu0HgW+6QwYDvS8NxH/89oJ9i68VIRxghDy2aJeIilGdJIG7QoFHOXIEMaVMLdSPmCKcTSZ5U0IzvzLi6RxVnYq5cptpVi9zuLIkSNyTErEIeekSm5IjdQJJ2PyTF7Jm/VkvVjv1sesdcnKZg7IH1ifP9W4le0=</latexit>

x

00
p(t) = 0

<latexit sha1_base64="jmdewtnHNhQqO7vaVZ/T2kt9kgQ=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahbsqMFHQjFFzosoJ9QDsOmTRtQ5NMSDJiGQpu/BU3LhRx60+4829M21lo64HLPZxzL8k9kWRUG8/7dnJLyyura/n1wsbm1vaOu7vX0HGiMKnjmMWqFSFNGBWkbqhhpCUVQTxipBkNLyd+854oTWNxa0aSBBz1Be1RjIyVQvfgIZR3aUcqygmctXHJnMAL6IVu0St7U8BF4mekCDLUQver041xwokwmCGt274nTZAiZShmZFzoJJpIhIeoT9qWCsSJDtLpDWN4bJUu7MXKljBwqv7eSBHXesQjO8mRGeh5byL+57UT0zsPUipkYojAs4d6CYMmhpNAYJcqgg0bWYKwovavEA+QQtjY2Ao2BH/+5EXSOC37lXLlplKsXmVx5MEhOAIl4IMzUAXXoAbqAINH8AxewZvz5Lw4787HbDTnZDv74A+czx+g0Zbc</latexit>

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


Exercício: Determine a particular

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

x

00 + 3x0 + 2x = 8t

<latexit sha1_base64="E0Rlr3DCOd30Ig6b+fnDtgIBoKE=">AAACEHicbVDLSgMxFM3UV62vUZdugkUUhDJTC3YjFFzosoJ9QDuWTJppQ5PMkGSkZegnuPFX3LhQxK1Ld/6NaTuIth4IOTnnXm7u8SNGlXacLyuztLyyupZdz21sbm3v2Lt7dRXGEpMaDlkomz5ShFFBappqRpqRJIj7jDT8weXEb9wTqWgobvUoIh5HPUEDipE2Usc+Ht4l7UhSTuDsGsNTePYjTl7F4UVZd+y8U3CmgIvETUkepKh27M92N8QxJ0JjhpRquU6kvQRJTTEj41w7ViRCeIB6pGWoQJwoL5kuNIZHRunCIJTmCA2n6u+OBHGlRtw3lRzpvpr3JuJ/XivWQdlLqIhiTQSeDQpiBnUIJ+nALpUEazYyBGFJzV8h7iOJsDYZ5kwI7vzKi6ReLLilQummlK9cpXFkwQE4BCfABeegAq5BFdQABg/gCbyAV+vRerberPdZacZKe/bBH1gf3yBPnAA=</latexit>

0

<latexit sha1_base64="uDYz8K+KYw7DvzFYFisN0ZtfO+Q=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUI8FD3qsYj+gDWWznbRLN5uwuxFK6D/w4kERr/4jb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2AkmN3O/84RK81g+mmmCfkRHkoecUWOlB+IOyhW36i5A1omXkwrkaA7KX/1hzNIIpWGCat3z3MT4GVWGM4GzUj/VmFA2oSPsWSpphNrPFpfOyIVVhiSMlS1pyEL9PZHRSOtpFNjOiJqxXvXm4n9eLzXhtZ9xmaQGJVsuClNBTEzmb5MhV8iMmFpCmeL2VsLGVFFmbDglG4K3+vI6aV9VvVq1dl+rNG7zOIpwBudwCR7UoQF30IQWMAjhGV7hzZk4L86787FsLTj5zCn8gfP5A9JkjOo=</latexit>

+3�

<latexit sha1_base64="uGIHph9uCrnrMk11b1PVsC/EWYg=">AAAB7nicbVBNS8NAEN3Ur1q/qh69LBZBEEqiBT0WPOixgv2ANpTNdtIu3WzC7kQooT/CiwdFvPp7vPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHLROnmkOTxzLWnYAZkEJBEwVK6CQaWBRIaAfj25nffgJtRKwecZKAH7GhEqHgDK3UvrjqBYCsX664VXcOukq8nFRIjka//NUbxDyNQCGXzJiu5yboZ0yj4BKmpV5qIGF8zIbQtVSxCIyfzc+d0jOrDGgYa1sK6Vz9PZGxyJhJFNjOiOHILHsz8T+vm2J442dCJSmC4otFYSopxnT2Ox0IDRzlxBLGtbC3Uj5imnG0CZVsCN7yy6ukdVn1atXaQ61Sv8vjKJITckrOiUeuSZ3ckwZpEk7G5Jm8kjcncV6cd+dj0Vpw8plj8gfO5w+h/48i</latexit>

+2↵+ 2�t

<latexit sha1_base64="3D6/DZj9g7kQRkZWUSmGvjPSwNM=">AAAB/HicbVBdSwJBFJ21L7OvLR97GZIgEGRXhHoUeqhHg9RARe6Oow7Ozi4zd4NF7K/00kMRvfZDeuvfNOo+lHbgwuGce7n3niCWwqDnfTu5jc2t7Z38bmFv/+DwyD0+aZko0Yw3WSQj/RCA4VIo3kSBkj/EmkMYSN4OJtdzv/3ItRGRusc05r0QRkoMBQO0Ut8tlqtdkPEYaJlWuwFHoNh3S17FW4CuEz8jJZKh0Xe/uoOIJSFXyCQY0/G9GHtT0CiY5LNCNzE8BjaBEe9YqiDkpjddHD+j51YZ0GGkbSmkC/X3xBRCY9IwsJ0h4NisenPxP6+T4PCqNxUqTpArtlw0TCTFiM6ToAOhOUOZWgJMC3srZWPQwNDmVbAh+Ksvr5NWteLXKrW7Wql+k8WRJ6fkjFwQn1ySOrklDdIkjKTkmbySN+fJeXHenY9la87JZorkD5zPH21Ok10=</latexit>

= 8t

<latexit sha1_base64="lsHZLidvsTg+lp9g7tNRUHWeudE=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkYC9CwYMeK9gPaEPZbLft0s0m7E6EEvoXvHhQxKt/yJv/xk2bg7Y+GHi8N8PMvCCWwqDrfjuFjc2t7Z3ibmlv/+DwqHx80jZRohlvsUhGuhtQw6VQvIUCJe/GmtMwkLwTTG8zv/PEtRGResRZzP2QjpUYCUYxk25IHQflilt1FyDrxMtJBXI0B+Wv/jBiScgVMkmN6XlujH5KNQom+bzUTwyPKZvSMe9ZqmjIjZ8ubp2TC6sMySjSthSShfp7IqWhMbMwsJ0hxYlZ9TLxP6+X4Kjup0LFCXLFlotGiSQYkexxMhSaM5QzSyjTwt5K2IRqytDGU7IheKsvr5P2VdWrVWsPtUrjLo+jCGdwDpfgwTU04B6a0AIGE3iGV3hzQufFeXc+lq0FJ585hT9wPn8ANcONtw==</latexit>

Logo, obtemos o sistema 
⇢

2� = 8
3� + 2↵ = 0

<latexit sha1_base64="uJs89d/MXhdLXkkNQsdi4nxhggs="></latexit>

� = 4

<latexit sha1_base64="6LjxXRWrA26t+7cwEEPdYJPYFcc=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0mkoBeh4EGPFeyHtKFstpN26WYTdidCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpBIYdB1v53C2vrG5lZxu7Szu7d/UD48apk41RyaPJax7gTMgBQKmihQQifRwKJAQjsY38z89hNoI2L1gJME/IgNlQgFZ2ilx14AyOg1rfXLFbfqzkFXiZeTCsnR6Je/eoOYpxEo5JIZ0/XcBP2MaRRcwrTUSw0kjI/ZELqWKhaB8bP5wVN6ZpUBDWNtSyGdq78nMhYZM4kC2xkxHJllbyb+53VTDK/8TKgkRVB8sShMJcWYzr6nA6GBo5xYwrgW9lbKR0wzjjajkg3BW355lbQuql6tWruvVeq3eRxFckJOyTnxyCWpkzvSIE3CSUSeySt5c7Tz4rw7H4vWgpPPHJM/cD5/AHCVj4k=</latexit>

↵ = �6

<latexit sha1_base64="qTbNcvIxkZlCXqUw6/642kb2S74=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4sSRS1ItQ8KDHCvYDmlAm2027dLMJuxuhlP4NLx4U8eqf8ea/cdvmoK0PBh7vzTAzL0wF18Z1v52V1bX1jc3CVnF7Z3dvv3Rw2NRJpihr0EQkqh2iZoJL1jDcCNZOFcM4FKwVDm+nfuuJKc0T+WhGKQti7EsecYrGSr6PIh0guSHn5LJbKrsVdwayTLyclCFHvVv68nsJzWImDRWodcdzUxOMURlOBZsU/UyzFOkQ+6xjqcSY6WA8u3lCTq3SI1GibElDZurviTHGWo/i0HbGaAZ60ZuK/3mdzETXwZjLNDNM0vmiKBPEJGQaAOlxxagRI0uQKm5vJXSACqmxMRVtCN7iy8ukeVHxqpXqQ7Vcu8vjKMAxnMAZeHAFNbiHOjSAQgrP8ApvTua8OO/Ox7x1xclnjuAPnM8fAeGQYA==</latexit>

)

<latexit sha1_base64="+ooUw0OiXDN5TddForWsFY1k+/U=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCBz1WsR/QhrLZbtqlm2zYnSgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZVSqGW8yJZXuBNRwKWLeRIGSdxLNaRRI3g7G1zO//ci1ESp+wEnC/YgOYxEKRtFK3d69GI6Qaq2e+uWKW3XnIKvEy0kFcjT65a/eQLE04jEySY3pem6CfkY1Cib5tNRLDU8oG9Mh71oa04gbP5ufPCVnVhmQUGlbMZK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPRJykyGO2WBSmkqAis//JQGjOUE4soUwLeythI6opQ5tSyYbgLb+8SloXVa9Wrd3VKvWbPI4inMApnIMHl1CHW2hAExgoeIZXeHPQeXHenY9Fa8HJZ47hD5zPH5TikXk=</latexit>



Exercício: Caso exponencial

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

onde c e d são constantes

Determine a solução da particular

Estratégia

x

00 + 3x0 + 2x = ae

bt

<latexit sha1_base64="xop/pytWzm7v7v5y0qVZqB6Q0uQ=">AAACGHicbVDLSgMxFM3UV62vUZdugkUQhDpTC7oRCi50WcE+oJ2WTHrbhmYeJBlpGfoZbvwVNy4Ucdudf2OmHURbD4ScnHMvN/e4IWdSWdaXkVlZXVvfyG7mtrZ3dvfM/YOaDCJBoUoDHoiGSyRw5kNVMcWhEQognsuh7g5vEr/+CEKywH9Q4xAcj/R91mOUKC11zPNRO26FgnmA59cEn+GLHzF5FUfXmGBoxy5Wk46ZtwrWDHiZ2CnJoxSVjjltdQMaeeAryomUTdsKlRMToRjlMMm1IgkhoUPSh6amPvFAOvFssQk+0UoX9wKhj6/wTP3dERNPyrHn6kqPqIFc9BLxP68Zqd6VEzM/jBT4dD6oF3GsApykhLtMAFV8rAmhgum/YjogglCls8zpEOzFlZdJrViwS4XSfSlfvk3jyKIjdIxOkY0uURndoQqqIoqe0At6Q+/Gs/FqfBif89KMkfYcoj8wpt/EZJ72</latexit>

xp(t) = ↵e

bt

<latexit sha1_base64="4vj6sNGWaKhe6et53WxvDrAKWsM=">AAAB/3icbVBNS8NAEN3Ur1q/ooIXL4tFqJeSSEEvQsGDHivYD2hj2Gy37dJNsuxOxBJ78K948aCIV/+GN/+N2zYHbX0w8Hhvhpl5gRRcg+N8W7ml5ZXVtfx6YWNza3vH3t1r6DhRlNVpLGLVCohmgkesDhwEa0nFSBgI1gyGlxO/ec+U5nF0CyPJvJD0I97jlICRfPvgwZclOLnAHSLkgGB2lwYYxr5ddMrOFHiRuBkpogw13/7qdGOahCwCKojWbdeR4KVEAaeCjQudRDNJ6JD0WdvQiIRMe+n0/jE+NkoX92JlKgI8VX9PpCTUehQGpjMkMNDz3kT8z2sn0Dv3Uh7JBFhEZ4t6icAQ40kYuMsVoyBGhhCquLkV0wFRhIKJrGBCcOdfXiSN07JbKVduKsXqVRZHHh2iI1RCLjpDVXSNaqiOKHpEz+gVvVlP1ov1bn3MWnNWNrOP/sD6/AGMGJUv</latexit>



Exercício: Caso exponencial

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

Simplificando

↵(b2 + 3b+ 2) = a

<latexit sha1_base64="Ne8dGf1CxWOSTtdObzHSLV0yg28=">AAACBnicbVDJSgNBEO2JW4zbqEcRCoMQEcJMDOhFCHjQYwSzQDKGmk4nadKz0N0jhJCTF3/FiwdFvPoN3vwbO8tBEx9U8Xiviu56fiy40o7zbaWWlldW19LrmY3Nre0de3evqqJEUlahkYhk3UfFBA9ZRXMtWD2WDANfsJrfvxr7tQcmFY/COz2ImRdgN+QdTlEbqWUfNlHEPcwB+PcFOAU4800vwAlcAkLLzjp5ZwJYJO6MZMkM5Zb91WxHNAlYqKlApRquE2tviFJzKtgo00wUi5H2scsahoYYMOUNJ2eM4NgobehE0lSoYaL+3hhioNQg8M1kgLqn5r2x+J/XSHTnwhvyME40C+n0oU4iQEcwzgTaXDKqxcAQpJKbvwLtoUSqTXIZE4I7f/IiqRbybjFfvC1mS9ezONLkgByRHHHJOSmRG1ImFULJI3kmr+TNerJerHfrYzqasmY7++QPrM8fYr+UmQ==</latexit>

Equação característica

b não pode ser raiz

b 62 {�1,�2}

<latexit sha1_base64="WUv/fKC9tg89OxAVbXDmQXU9+A8=">AAAB/3icbVBNS8NAEN34WetXVPDiZbEIHmxJSkGPRS8eK9gPaELZbDft0s0m7E6EEnvwr3jxoIhX/4Y3/43bNgdtfTDweG+GmXlBIrgGx/m2VlbX1jc2C1vF7Z3dvX374LCl41RR1qSxiFUnIJoJLlkTOAjWSRQjUSBYOxjdTP32A1Oax/IexgnzIzKQPOSUgJF69nGAPRmDxyX2Mlx28QUuV71Jzy45FWcGvEzcnJRQjkbP/vL6MU0jJoEKonXXdRLwM6KAU8EmRS/VLCF0RAasa6gkEdN+Nrt/gs+M0sdhrExJwDP190RGIq3HUWA6IwJDvehNxf+8bgrhlZ9xmaTAJJ0vClOBIcbTMHCfK0ZBjA0hVHFzK6ZDoggFE1nRhOAuvrxMWtWKW6vU7mql+nUeRwGdoFN0jlx0ieroFjVQE1H0iJ7RK3qznqwX6936mLeuWPnMEfoD6/MH0KmUCQ==</latexit>



Exercício: Caso exponencial

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

Método do chute é bom se b não é raiz

Determine a solução da particular

x

00 + 3x0 + 2x = ae

bt

<latexit sha1_base64="xop/pytWzm7v7v5y0qVZqB6Q0uQ=">AAACGHicbVDLSgMxFM3UV62vUZdugkUQhDpTC7oRCi50WcE+oJ2WTHrbhmYeJBlpGfoZbvwVNy4Ucdudf2OmHURbD4ScnHMvN/e4IWdSWdaXkVlZXVvfyG7mtrZ3dvfM/YOaDCJBoUoDHoiGSyRw5kNVMcWhEQognsuh7g5vEr/+CEKywH9Q4xAcj/R91mOUKC11zPNRO26FgnmA59cEn+GLHzF5FUfXmGBoxy5Wk46ZtwrWDHiZ2CnJoxSVjjltdQMaeeAryomUTdsKlRMToRjlMMm1IgkhoUPSh6amPvFAOvFssQk+0UoX9wKhj6/wTP3dERNPyrHn6kqPqIFc9BLxP68Zqd6VEzM/jBT4dD6oF3GsApykhLtMAFV8rAmhgum/YjogglCls8zpEOzFlZdJrViwS4XSfSlfvk3jyKIjdIxOkY0uURndoQqqIoqe0At6Q+/Gs/FqfBif89KMkfYcoj8wpt/EZJ72</latexit>

xp(t) =
a

b

2 + 3b+ 2
e

bt

<latexit sha1_base64="usJffmizsjztlw8SunF/t4YDhPs=">AAACGHicbVDLSgMxFM3UV62vUZduLhahItSZWtCNILjQZQWrQjuWTJppg5kHyR2xDPMZbvwVNy4UcevOvzGtXWjrgeQezrmX5B4/kUKj43xZhZnZufmF4mJpaXlldc1e37jScaoYb7JYxurGp5pLEfEmCpT8JlGchr7k1/7d6dC/vudKizi6xEHCvZD2IhEIRtFIHXv/oZNUcBeOoR0oyjKgOWTg39ZgD+DAN3cNAHLgt5mPpnbsslN1RoBp4o5JmYzR6Nif7W7M0pBHyCTVuuU6CXoZVSiY5HmpnWqeUHZHe7xlaERDrr1stFgOO0bpQhArcyKEkfp7IqOh1oPQN50hxb6e9Ibif14rxeDIy0SUpMgj9vNQkErAGIYpQVcozlAODKFMCfNXYH1qAkKTZcmE4E6uPE2ualW3Xq1f1MsnZ+M4imSLbJMKcckhOSHnpEGahJFH8kxeyZv1ZL1Y79bHT2vBGs9skj+wPr8Bld+bvw==</latexit>


