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Objetivos

• Apresentar formas de controle de fluxo para variáveis
• Resolver expressões numéricas 
• Introduzir ferramentas para construção de gráficos

Bibliografia:

1 https://www.mathworks.com

2 Notas de aula

https://www.mathworks.com/
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Controle de Fluxo de Operações Aritméticas

• Loops de FOR : Destinado à repetição sequencial de operações. Estrutura

for  i = 1:N
.
.
.
end

laço

contador início fim for  i = 1:N
for  j = 1:N

.

.

.
end

end

laço
duplo

>> for i = 1:10
x(i) = i ;
end
>> x

x =

1     2     3     4     5     6     7     8     9    10

>> 

>> for i = 1:2
for j = 1:2
a(i,j) = -1;
end
end
>> a

a =

-1    -1
-1    -1
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Cont. ...

• Loops de WHILE : Repetição enquanto condição se mantém

while expressão
.
.
.
end

>> a_contador = 0 ;
while a_contador < 3 
a_contador = a_contador + 1;
disp('O contador é igual a:'),disp(a_contador);
end
O contador é igual a:

1

O contador é igual a:
2

O contador é igual a:
3

>> 

>> A = zeros(5,1);
>> A(2) = 1;
>> m = 1

m =

1

>> while A(m) == 0 
m = m + 1;
end
>> m

m =

2

laço

Diferença entre FOR e WHILE:
O comando FOR executa um número
fixo de vezes enquanto o WHILE executa
tantas vezes até a condição não ser mais
válida !
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Cont. ...

• Condição if-else-end : Executar diferentes sequências

if expressão 1
.
.   % executa se expressão 1 for verdade
.

elseif expressão 2
.
.% executa se expressão 1 for falsa e 2 verdade
.
else

expressão 3 
% executa se expressões 1 e 2 forem falsas

end

laço

if expressão 1
.
.
.

else
expressão 2
end        

laço

>> if 1<2 
disp('primeira condição')
elseif 1<3
disp('Segunda Condição')
end
primeira condição
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Cont. ...

• Condição switch-case-otherwise : muito parecido com if-elseif-else

switch condição
case 1 
expressão 2
case 2
expressao 2
.
.
.
otherwise
expressão final

end

laço

>> num = 3;
>> switch num
case 1 
disp('Janeiro')
case 2 
disp('Fevereiro')
case 3
disp('Março')
case 4
disp('Abril')
otherwise
disp('Não encontrei !')
end
Março
>> 
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Construindo Gráficos

Função Descrição

figure Cria uma nova janela para gráfico

plot(x,y) Constrói o gráfico de y versus x

figure(n) Seleciona a janela do gráfico n

title(‘sentença’) Insere um título

legend(‘sentença’) Insere legendas no gráfico

xlabel(‘sentença’) Insere título eixo abscissa

ylabel(‘sentença’) Insere título eixo ordenada

grid on/off Insere (remove) linhas de grid

hold on/off Mantém um gráfico na janela

subplot(m,n,p) Cria múltiplos gráficos

Inicialmente gráficos bi-dimensionais (x,y)

Vejamos alguns exemplos a seguir



8 Prof. Paulo S. VarotoSEM 0530 – Problemas de Eng. Mecatrônica II

Cont. ...

Exemplo 1: Construir o gráfico das seguintes funções

a) f1(x) = 2x� 3
<latexit sha1_base64="0JG1S2SbF4b4/XdzEeRixvIcUHE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahHixJK+pFKHjxWMF+QBvKZrtpl242cXdTWkJ/hxcPinj1x3jz37htc9DWBwOP92aYmedFnClt299WZm19Y3Mru53b2d3bP8gfHjVUGEtC6yTkoWx5WFHOBK1rpjltRZLiwOO06Q3vZn5zRKVioXjUk4i6Ae4L5jOCtZFcv+sUx+foFpXHF5VuvmCX7DnQKnFSUoAUtW7+q9MLSRxQoQnHSrUdO9JugqVmhNNprhMrGmEyxH3aNlTggCo3mR89RWdG6SE/lKaERnP190SCA6UmgWc6A6wHatmbif957Vj7N27CRBRrKshikR9zpEM0SwD1mKRE84khmEhmbkVkgCUm2uSUMyE4yy+vkka55Ngl5+GyUL1K48jCCZxCERy4hircQw3qQOAJnuEV3qyR9WK9Wx+L1oyVzhzDH1ifP/OVkDY=</latexit><latexit sha1_base64="0JG1S2SbF4b4/XdzEeRixvIcUHE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahHixJK+pFKHjxWMF+QBvKZrtpl242cXdTWkJ/hxcPinj1x3jz37htc9DWBwOP92aYmedFnClt299WZm19Y3Mru53b2d3bP8gfHjVUGEtC6yTkoWx5WFHOBK1rpjltRZLiwOO06Q3vZn5zRKVioXjUk4i6Ae4L5jOCtZFcv+sUx+foFpXHF5VuvmCX7DnQKnFSUoAUtW7+q9MLSRxQoQnHSrUdO9JugqVmhNNprhMrGmEyxH3aNlTggCo3mR89RWdG6SE/lKaERnP190SCA6UmgWc6A6wHatmbif957Vj7N27CRBRrKshikR9zpEM0SwD1mKRE84khmEhmbkVkgCUm2uSUMyE4yy+vkka55Ngl5+GyUL1K48jCCZxCERy4hircQw3qQOAJnuEV3qyR9WK9Wx+L1oyVzhzDH1ifP/OVkDY=</latexit><latexit sha1_base64="0JG1S2SbF4b4/XdzEeRixvIcUHE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahHixJK+pFKHjxWMF+QBvKZrtpl242cXdTWkJ/hxcPinj1x3jz37htc9DWBwOP92aYmedFnClt299WZm19Y3Mru53b2d3bP8gfHjVUGEtC6yTkoWx5WFHOBK1rpjltRZLiwOO06Q3vZn5zRKVioXjUk4i6Ae4L5jOCtZFcv+sUx+foFpXHF5VuvmCX7DnQKnFSUoAUtW7+q9MLSRxQoQnHSrUdO9JugqVmhNNprhMrGmEyxH3aNlTggCo3mR89RWdG6SE/lKaERnP190SCA6UmgWc6A6wHatmbif957Vj7N27CRBRrKshikR9zpEM0SwD1mKRE84khmEhmbkVkgCUm2uSUMyE4yy+vkka55Ngl5+GyUL1K48jCCZxCERy4hircQw3qQOAJnuEV3qyR9WK9Wx+L1oyVzhzDH1ifP/OVkDY=</latexit><latexit sha1_base64="0JG1S2SbF4b4/XdzEeRixvIcUHE=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahHixJK+pFKHjxWMF+QBvKZrtpl242cXdTWkJ/hxcPinj1x3jz37htc9DWBwOP92aYmedFnClt299WZm19Y3Mru53b2d3bP8gfHjVUGEtC6yTkoWx5WFHOBK1rpjltRZLiwOO06Q3vZn5zRKVioXjUk4i6Ae4L5jOCtZFcv+sUx+foFpXHF5VuvmCX7DnQKnFSUoAUtW7+q9MLSRxQoQnHSrUdO9JugqVmhNNprhMrGmEyxH3aNlTggCo3mR89RWdG6SE/lKaERnP190SCA6UmgWc6A6wHatmbif957Vj7N27CRBRrKshikR9zpEM0SwD1mKRE84khmEhmbkVkgCUm2uSUMyE4yy+vkka55Ngl5+GyUL1K48jCCZxCERy4hircQw3qQOAJnuEV3qyR9WK9Wx+L1oyVzhzDH1ifP/OVkDY=</latexit>

>> x = 0:0.001:10;
>> f1 = 2*x-3;
>> plot(x,f1)

x = 0:10;
>> f1 = 2*x -3 ;
>> plot(x,f1)

x = linspace(0,10,1000)';
>> f1 = 2*x -3 ;
>> plot(x,f1)

0 1 2 3 4 5 6 7 8 9 10
Domínio

-5

0

5

10

15

20

Va
lo

r d
e 

f1
(x

)

Gráfico de Função Afim

0 1 2 3 4 5 6 7 8 9 10
Domínio

-5

0

5

10

15

20

Va
lo

r d
e 

f1
(x

)

Gráfico de Função Afim

0 1 2 3 4 5 6 7 8 9 10
Domínio

-5

0

5

10

15

20

Va
lo

r d
e 

f1
(x

)

Gráfico de Função Afim



9 Prof. Paulo S. VarotoSEM 0530 – Problemas de Eng. Mecatrônica II

Cont. ...
b) c)  f(t) = f0 sen!t

<latexit sha1_base64="YvYaBRM/dUHHJ/6LtKg37CbYZt8=">AAACC3icbVA9SwNBEN3z2/gVtbRZDII24U5EbYSAjaWCSYTcEfY2c3Fxd+/YnRPCkd7Gv2JjoYitf8DOf+MmuUKjDwYe780wMy/OpLDo+1/ezOzc/MLi0nJlZXVtfaO6udWyaW44NHkqU3MTMwtSaGiiQAk3mQGmYgnt+O585LfvwViR6mscZBAp1tciEZyhk7rV3WQfD+gZTbo+DWmoGN4aVVjQQxqmCvqMYrda8+v+GPQvCUpSIyUuu9XPsJfyXIFGLpm1ncDPMCqYQcElDCthbiFj/I71oeOoZgpsVIx/GdI9p/RokhpXGulY/TlRMGXtQMWuc3SsnfZG4n9eJ8fkNCqEznIEzSeLklxSTOkoGNoTBjjKgSOMG+FupfyWGcbRxVdxIQTTL/8lrcN64NeDq6Na47iMY4nskF2yTwJyQhrkglySJuHkgTyRF/LqPXrP3pv3Pmmd8cqZbfIL3sc3eK2ZaA==</latexit><latexit sha1_base64="YvYaBRM/dUHHJ/6LtKg37CbYZt8=">AAACC3icbVA9SwNBEN3z2/gVtbRZDII24U5EbYSAjaWCSYTcEfY2c3Fxd+/YnRPCkd7Gv2JjoYitf8DOf+MmuUKjDwYe780wMy/OpLDo+1/ezOzc/MLi0nJlZXVtfaO6udWyaW44NHkqU3MTMwtSaGiiQAk3mQGmYgnt+O585LfvwViR6mscZBAp1tciEZyhk7rV3WQfD+gZTbo+DWmoGN4aVVjQQxqmCvqMYrda8+v+GPQvCUpSIyUuu9XPsJfyXIFGLpm1ncDPMCqYQcElDCthbiFj/I71oeOoZgpsVIx/GdI9p/RokhpXGulY/TlRMGXtQMWuc3SsnfZG4n9eJ8fkNCqEznIEzSeLklxSTOkoGNoTBjjKgSOMG+FupfyWGcbRxVdxIQTTL/8lrcN64NeDq6Na47iMY4nskF2yTwJyQhrkglySJuHkgTyRF/LqPXrP3pv3Pmmd8cqZbfIL3sc3eK2ZaA==</latexit><latexit sha1_base64="YvYaBRM/dUHHJ/6LtKg37CbYZt8=">AAACC3icbVA9SwNBEN3z2/gVtbRZDII24U5EbYSAjaWCSYTcEfY2c3Fxd+/YnRPCkd7Gv2JjoYitf8DOf+MmuUKjDwYe780wMy/OpLDo+1/ezOzc/MLi0nJlZXVtfaO6udWyaW44NHkqU3MTMwtSaGiiQAk3mQGmYgnt+O585LfvwViR6mscZBAp1tciEZyhk7rV3WQfD+gZTbo+DWmoGN4aVVjQQxqmCvqMYrda8+v+GPQvCUpSIyUuu9XPsJfyXIFGLpm1ncDPMCqYQcElDCthbiFj/I71oeOoZgpsVIx/GdI9p/RokhpXGulY/TlRMGXtQMWuc3SsnfZG4n9eJ8fkNCqEznIEzSeLklxSTOkoGNoTBjjKgSOMG+FupfyWGcbRxVdxIQTTL/8lrcN64NeDq6Na47iMY4nskF2yTwJyQhrkglySJuHkgTyRF/LqPXrP3pv3Pmmd8cqZbfIL3sc3eK2ZaA==</latexit><latexit sha1_base64="YvYaBRM/dUHHJ/6LtKg37CbYZt8=">AAACC3icbVA9SwNBEN3z2/gVtbRZDII24U5EbYSAjaWCSYTcEfY2c3Fxd+/YnRPCkd7Gv2JjoYitf8DOf+MmuUKjDwYe780wMy/OpLDo+1/ezOzc/MLi0nJlZXVtfaO6udWyaW44NHkqU3MTMwtSaGiiQAk3mQGmYgnt+O585LfvwViR6mscZBAp1tciEZyhk7rV3WQfD+gZTbo+DWmoGN4aVVjQQxqmCvqMYrda8+v+GPQvCUpSIyUuu9XPsJfyXIFGLpm1ncDPMCqYQcElDCthbiFj/I71oeOoZgpsVIx/GdI9p/RokhpXGulY/TlRMGXtQMWuc3SsnfZG4n9eJ8fkNCqEznIEzSeLklxSTOkoGNoTBjjKgSOMG+FupfyWGcbRxVdxIQTTL/8lrcN64NeDq6Na47iMY4nskF2yTwJyQhrkglySJuHkgTyRF/LqPXrP3pv3Pmmd8cqZbfIL3sc3eK2ZaA==</latexit>

f(t) = f0 e�⌧t
<latexit sha1_base64="3RLnA9x4GrxbqiGVH2erANxvBHM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6sKSiKgboeDGZQX7gCaGyXTSDp1MwsyNUELd+CtuXCji1r9w5984fSy0euDC4Zx7ufeeMBVcg+N8WYWFxaXlleJqaW19Y3PL3t5p6iRTlDVoIhLVDolmgkvWAA6CtVPFSBwK1goHV2O/dc+U5om8hWHK/Jj0JI84JWCkwN6LKnCEL3EUONjD7C4/9oBkGEaBXXaqzgT4L3FnpIxmqAf2p9dNaBYzCVQQrTuuk4KfEwWcCjYqeZlmKaED0mMdQyWJmfbzyQcjfGiULo4SZUoCnqg/J3ISaz2MQ9MZE+jreW8s/ud1Mogu/JzLNAMm6XRRlAkMCR7HgbtcMQpiaAihiptbMe0TRSiY0EomBHf+5b+keVJ1nap7c1qunc3iKKJ9dIAqyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aWvBms3sol+wPr4Bax+U6g==</latexit><latexit sha1_base64="3RLnA9x4GrxbqiGVH2erANxvBHM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6sKSiKgboeDGZQX7gCaGyXTSDp1MwsyNUELd+CtuXCji1r9w5984fSy0euDC4Zx7ufeeMBVcg+N8WYWFxaXlleJqaW19Y3PL3t5p6iRTlDVoIhLVDolmgkvWAA6CtVPFSBwK1goHV2O/dc+U5om8hWHK/Jj0JI84JWCkwN6LKnCEL3EUONjD7C4/9oBkGEaBXXaqzgT4L3FnpIxmqAf2p9dNaBYzCVQQrTuuk4KfEwWcCjYqeZlmKaED0mMdQyWJmfbzyQcjfGiULo4SZUoCnqg/J3ISaz2MQ9MZE+jreW8s/ud1Mogu/JzLNAMm6XRRlAkMCR7HgbtcMQpiaAihiptbMe0TRSiY0EomBHf+5b+keVJ1nap7c1qunc3iKKJ9dIAqyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aWvBms3sol+wPr4Bax+U6g==</latexit><latexit sha1_base64="3RLnA9x4GrxbqiGVH2erANxvBHM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6sKSiKgboeDGZQX7gCaGyXTSDp1MwsyNUELd+CtuXCji1r9w5984fSy0euDC4Zx7ufeeMBVcg+N8WYWFxaXlleJqaW19Y3PL3t5p6iRTlDVoIhLVDolmgkvWAA6CtVPFSBwK1goHV2O/dc+U5om8hWHK/Jj0JI84JWCkwN6LKnCEL3EUONjD7C4/9oBkGEaBXXaqzgT4L3FnpIxmqAf2p9dNaBYzCVQQrTuuk4KfEwWcCjYqeZlmKaED0mMdQyWJmfbzyQcjfGiULo4SZUoCnqg/J3ISaz2MQ9MZE+jreW8s/ud1Mogu/JzLNAMm6XRRlAkMCR7HgbtcMQpiaAihiptbMe0TRSiY0EomBHf+5b+keVJ1nap7c1qunc3iKKJ9dIAqyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aWvBms3sol+wPr4Bax+U6g==</latexit><latexit sha1_base64="3RLnA9x4GrxbqiGVH2erANxvBHM=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6sKSiKgboeDGZQX7gCaGyXTSDp1MwsyNUELd+CtuXCji1r9w5984fSy0euDC4Zx7ufeeMBVcg+N8WYWFxaXlleJqaW19Y3PL3t5p6iRTlDVoIhLVDolmgkvWAA6CtVPFSBwK1goHV2O/dc+U5om8hWHK/Jj0JI84JWCkwN6LKnCEL3EUONjD7C4/9oBkGEaBXXaqzgT4L3FnpIxmqAf2p9dNaBYzCVQQrTuuk4KfEwWcCjYqeZlmKaED0mMdQyWJmfbzyQcjfGiULo4SZUoCnqg/J3ISaz2MQ9MZE+jreW8s/ud1Mogu/JzLNAMm6XRRlAkMCR7HgbtcMQpiaAihiptbMe0TRSiY0EomBHf+5b+keVJ1nap7c1qunc3iKKJ9dIAqyEXnqIauUR01EEUP6Am9oFfr0Xq23qz3aWvBms3sol+wPr4Bax+U6g==</latexit>

f(t) = a1sen!t+ a2cos!t
<latexit sha1_base64="6+Sikj2mTIwDe40yfNfUYBsjeyU=">AAACJXicbZDJSgNBEIZ73I1b1KOXxiAoQpgRUQ8KghePCmaBJISeTk1s7GXorhHCkJfx4qt48aCI4MlXsRODS7Sg4ef/quiqP06lcBiGb8HE5NT0zOzcfGFhcWl5pbi6VnUmsxwq3Ehj6zFzIIWGCgqUUE8tMBVLqMU3ZwNeuwXrhNFX2EuhpVhXi0Rwht5qF4+TbdyhJ5S1I9pUDK+tyh3oPm0aBV1Gke56tvfFuHHfrF0sheVwWPSviEaiREZ10S4+NzuGZwo0csmca0Rhiq2cWRRcQr/QzBykjN+wLjS81EyBa+XDK/t0yzsdmhjrn0Y6dH9O5Ew511Ox7xws68bZwPyPNTJMjlq50GmGoPnnR0kmKRo6iIx2hAWOsucF41b4XSm/ZpZx9MEWfAjR+Ml/RXWvHIXl6HK/dHowimOObJBNsk0ickhOyTm5IBXCyR15IE/kObgPHoOX4PWzdSIYzayTXxW8fwDZb6Ok</latexit><latexit sha1_base64="6+Sikj2mTIwDe40yfNfUYBsjeyU=">AAACJXicbZDJSgNBEIZ73I1b1KOXxiAoQpgRUQ8KghePCmaBJISeTk1s7GXorhHCkJfx4qt48aCI4MlXsRODS7Sg4ef/quiqP06lcBiGb8HE5NT0zOzcfGFhcWl5pbi6VnUmsxwq3Ehj6zFzIIWGCgqUUE8tMBVLqMU3ZwNeuwXrhNFX2EuhpVhXi0Rwht5qF4+TbdyhJ5S1I9pUDK+tyh3oPm0aBV1Gke56tvfFuHHfrF0sheVwWPSviEaiREZ10S4+NzuGZwo0csmca0Rhiq2cWRRcQr/QzBykjN+wLjS81EyBa+XDK/t0yzsdmhjrn0Y6dH9O5Ew511Ox7xws68bZwPyPNTJMjlq50GmGoPnnR0kmKRo6iIx2hAWOsucF41b4XSm/ZpZx9MEWfAjR+Ml/RXWvHIXl6HK/dHowimOObJBNsk0ickhOyTm5IBXCyR15IE/kObgPHoOX4PWzdSIYzayTXxW8fwDZb6Ok</latexit><latexit sha1_base64="6+Sikj2mTIwDe40yfNfUYBsjeyU=">AAACJXicbZDJSgNBEIZ73I1b1KOXxiAoQpgRUQ8KghePCmaBJISeTk1s7GXorhHCkJfx4qt48aCI4MlXsRODS7Sg4ef/quiqP06lcBiGb8HE5NT0zOzcfGFhcWl5pbi6VnUmsxwq3Ehj6zFzIIWGCgqUUE8tMBVLqMU3ZwNeuwXrhNFX2EuhpVhXi0Rwht5qF4+TbdyhJ5S1I9pUDK+tyh3oPm0aBV1Gke56tvfFuHHfrF0sheVwWPSviEaiREZ10S4+NzuGZwo0csmca0Rhiq2cWRRcQr/QzBykjN+wLjS81EyBa+XDK/t0yzsdmhjrn0Y6dH9O5Ew511Ox7xws68bZwPyPNTJMjlq50GmGoPnnR0kmKRo6iIx2hAWOsucF41b4XSm/ZpZx9MEWfAjR+Ml/RXWvHIXl6HK/dHowimOObJBNsk0ickhOyTm5IBXCyR15IE/kObgPHoOX4PWzdSIYzayTXxW8fwDZb6Ok</latexit><latexit sha1_base64="6+Sikj2mTIwDe40yfNfUYBsjeyU=">AAACJXicbZDJSgNBEIZ73I1b1KOXxiAoQpgRUQ8KghePCmaBJISeTk1s7GXorhHCkJfx4qt48aCI4MlXsRODS7Sg4ef/quiqP06lcBiGb8HE5NT0zOzcfGFhcWl5pbi6VnUmsxwq3Ehj6zFzIIWGCgqUUE8tMBVLqMU3ZwNeuwXrhNFX2EuhpVhXi0Rwht5qF4+TbdyhJ5S1I9pUDK+tyh3oPm0aBV1Gke56tvfFuHHfrF0sheVwWPSviEaiREZ10S4+NzuGZwo0csmca0Rhiq2cWRRcQr/QzBykjN+wLjS81EyBa+XDK/t0yzsdmhjrn0Y6dH9O5Ew511Ox7xws68bZwPyPNTJMjlq50GmGoPnnR0kmKRo6iIx2hAWOsucF41b4XSm/ZpZx9MEWfAjR+Ml/RXWvHIXl6HK/dHowimOObJBNsk0ickhOyTm5IBXCyR15IE/kObgPHoOX4PWzdSIYzayTXxW8fwDZb6Ok</latexit>

f(t) = Ne�e�k(t�T )

<latexit sha1_base64="HayeqFwyA4CZZkI7FlB5MbBVMto=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQkkPCroh6EQJePEmEPIQkhtnJbDJk9sFMrxCWxYu/4sWDIl79Cm/+jbPJHjSxoKGo6qa7ywkFV2BZ30ZuaXlldS2/XtjY3NreMXf3WiqIJGVNGohA3jlEMcF91gQOgt2FkhHPEaztjK9Sv/3ApOKB34BJyHoeGfrc5ZSAlvrmgVuCMr7EN5jdx5W0xiWoNMpJ0jeLVtWaAi8SOyNFlKHeN7+6g4BGHvOBCqJUx7ZC6MVEAqeCJYVupFhI6JgMWUdTn3hM9eLpCwk+1soAu4HU5QOeqr8nYuIpNfEc3ekRGKl5LxX/8zoRuBe9mPthBMyns0VuJDAEOM0DD7hkFMREE0Il17diOiKSUNCpFXQI9vzLi6R1UrWtqn17WqydZXHk0SE6QiVko3NUQ9eojpqIokf0jF7Rm/FkvBjvxsesNWdkM/voD4zPH/OnlTA=</latexit><latexit sha1_base64="HayeqFwyA4CZZkI7FlB5MbBVMto=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQkkPCroh6EQJePEmEPIQkhtnJbDJk9sFMrxCWxYu/4sWDIl79Cm/+jbPJHjSxoKGo6qa7ywkFV2BZ30ZuaXlldS2/XtjY3NreMXf3WiqIJGVNGohA3jlEMcF91gQOgt2FkhHPEaztjK9Sv/3ApOKB34BJyHoeGfrc5ZSAlvrmgVuCMr7EN5jdx5W0xiWoNMpJ0jeLVtWaAi8SOyNFlKHeN7+6g4BGHvOBCqJUx7ZC6MVEAqeCJYVupFhI6JgMWUdTn3hM9eLpCwk+1soAu4HU5QOeqr8nYuIpNfEc3ekRGKl5LxX/8zoRuBe9mPthBMyns0VuJDAEOM0DD7hkFMREE0Il17diOiKSUNCpFXQI9vzLi6R1UrWtqn17WqydZXHk0SE6QiVko3NUQ9eojpqIokf0jF7Rm/FkvBjvxsesNWdkM/voD4zPH/OnlTA=</latexit><latexit sha1_base64="HayeqFwyA4CZZkI7FlB5MbBVMto=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQkkPCroh6EQJePEmEPIQkhtnJbDJk9sFMrxCWxYu/4sWDIl79Cm/+jbPJHjSxoKGo6qa7ywkFV2BZ30ZuaXlldS2/XtjY3NreMXf3WiqIJGVNGohA3jlEMcF91gQOgt2FkhHPEaztjK9Sv/3ApOKB34BJyHoeGfrc5ZSAlvrmgVuCMr7EN5jdx5W0xiWoNMpJ0jeLVtWaAi8SOyNFlKHeN7+6g4BGHvOBCqJUx7ZC6MVEAqeCJYVupFhI6JgMWUdTn3hM9eLpCwk+1soAu4HU5QOeqr8nYuIpNfEc3ekRGKl5LxX/8zoRuBe9mPthBMyns0VuJDAEOM0DD7hkFMREE0Il17diOiKSUNCpFXQI9vzLi6R1UrWtqn17WqydZXHk0SE6QiVko3NUQ9eojpqIokf0jF7Rm/FkvBjvxsesNWdkM/voD4zPH/OnlTA=</latexit><latexit sha1_base64="HayeqFwyA4CZZkI7FlB5MbBVMto=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQkkPCroh6EQJePEmEPIQkhtnJbDJk9sFMrxCWxYu/4sWDIl79Cm/+jbPJHjSxoKGo6qa7ywkFV2BZ30ZuaXlldS2/XtjY3NreMXf3WiqIJGVNGohA3jlEMcF91gQOgt2FkhHPEaztjK9Sv/3ApOKB34BJyHoeGfrc5ZSAlvrmgVuCMr7EN5jdx5W0xiWoNMpJ0jeLVtWaAi8SOyNFlKHeN7+6g4BGHvOBCqJUx7ZC6MVEAqeCJYVupFhI6JgMWUdTn3hM9eLpCwk+1soAu4HU5QOeqr8nYuIpNfEc3ekRGKl5LxX/8zoRuBe9mPthBMyns0VuJDAEOM0DD7hkFMREE0Il17diOiKSUNCpFXQI9vzLi6R1UrWtqn17WqydZXHk0SE6QiVko3NUQ9eojpqIokf0jF7Rm/FkvBjvxsesNWdkM/voD4zPH/OnlTA=</latexit>
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Função Senoidal

e)  d)  
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Função Exponencial Decrescente
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Soma de Trigonométricas
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