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Obteve-se para vC = −vD = sen(4, 9875t): 
 

 
 
 

 
Os diagramas de Bode referentes aos sistema são: 



 
 
 
 
 
 
 
 

 



 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



CÓDIGOS UTILIZADOS: 
// CÓDIGO - ITALO PAIVA - 10853310 

clear​ ​all 
clc 
kA ​=​ ​10000​; 
kB ​=​ ​10000​; 
bA ​=​ ​200​; 
bB ​=​ ​200​; 
vH ​=​ ​10​; 
M ​=​ ​200​; 
J ​=​ ​512​; 
lA ​=​ ​0.8​; 
lB ​=​ ​0.8​; 
 
B ​=​ ​[​0​,​0​,​0​,​0​; 
     ​0​,​0​,​0​,​0​; 
     kA​/​M,kB​/​m,bA​/​M,bB​/​M; 
     ​-​lA​*​kA​/​J,lB​*​kB​/​J,​-​lA​*​bA​/​J,lb​*​bB​/​J​]​; 
 
A ​=​ ​[​0​,​0​,​1​,​1​; 
     ​0​,​1​,​1​,lB; 
     ​-​kA​/​M,​-​k​/​M,​-​(​bA​+​bB​)​/​M,​(​bA​*​lA ​-​ bB​*​lb​)​/​M; 
     lA​*​kA​/​J,​-​lB​*​kB​/​J,​(​lA​*​ba​-​lB​*​bB​)​/​J,​-​(​bA​*​lA​ ​̂2​ ​+​ bB​*​lB​ ​̂2​)​/​J​]​; 
 
xa0 ​=​ ​0​; 
xB0 ​=​ ​0​; 
vg0 ​=​ ​0​; 
w0 ​=​ ​0​; 
t_0 ​=​ ​0​; 
t_f ​=​ ​1​; 
t ​=​ ​linspace​(​t_0,t_f,​1000​)​; 
 
function​ ​fun​=​u1​(​t​) 
      ​fun​ ​=​ ​-​cos​(​9.8995​*​t​)​/​4.9875​; 
endfunction 
 
function​ ​fun​=​u2​(​t​) 
      ​fun​ ​=​  ​cos​(​4.9875​*​t​)​/​4.9875​; 
endfunction 
 
function​ ​fun​=​u3​(​t​) 



     ​fun​ ​=​ ​sin​(​4.9875​*​t​)​; 
endfunction 
function​ ​fun​=​u4​(​t​) 
     ​fun​ ​=​ ​-​sin​(​4.9875​*​t​)​; 
endfunction 
 
funcprot​(​0​) 
function​ ​dy​=​Fe​(​t​, ​y​) 
 ​dy​(​1​)​ ​=​ ​y​(​3​)​ ​-​ lA​*​y​(​4​)​; 
 ​dy​(​2​)​ ​=​ ​y​(​3​)​ ​+​ lB​*​y​(​4​)​; 
 ​dy​(​3​)​ ​=​ ​-​(​kA​/​M​)​*​y​(​1​)​ ​-​ ​(​kB​/​M​)​*​y​(​2​)​-​ ​((​bA ​+​ bB​)​/​M​)​*​y​(​3​)​ ​+​ ​((​bA​*​lA 
-​bB​*​lB​)​/​M​)​*​y​(​4​)​ ​+​ ​(​kA​/​M​)​*​u1​(​t​)​ ​+​ ​(​kB​/​M​)​*​u2​(​t​)​ ​+​ ​(​bA​/​M​)​*​u3​(​t​)​ ​+​(​bB​/​M​)​*​u4​(​t​)​; 
 ​dy​(​4​)​ ​=​ ​(​lA​*​kA​/​J​)​*​y​(​1​)​ ​-​ ​(​lB​*​kB​/​J​)​*​y​(​2​)​ ​+​ ​((​lA​*​bA ​-​ lB​*​bB​)​/​J​)​*​y​(​3​)​ ​-​((​bA​*​lA​ ​̂2​ ​- 
bB​*​lB​ ​̂2​)​/​M​)​*​y​(​4​)​ ​-​ ​(​lA​*​kA​/​J​)​*​u1​(​t​)​ ​+​ ​(​lB​*​kB​/​J​)​*​u2​(​t​)​ ​-​(​lA​*​bA​/​J​)​*​u3​(​t​)​ ​+ 
(​lB​*​bB​/​J​)​*​u4​(​t​)​; 
endfunction 
 
result ​=​ ​ode​([​xA0;xB0;vG0;w0​]​,​0​,t,​Fe​)​; 
w ​=​ result​(​4​,​:​)​; 
xA ​=​ result​(​1​,​:​)​; 
vG ​=​ result​(​3​,​:​)​; 
xB ​=​ result​(​2​,​:​)​; 
 
// GRAFICOS E BODE 
set​(​"current_figure"​,​1​) 
plot2d​(​t,vG,​[​2​ ​6​]) 
xtitle​(​"Velocidade CM"​,​"t [s]"​,​"Vel.[m/s]"​)​; 
xgrid​(​3​) 
 
sl ​=​ ​syslin​(​'c'​,A,B,​[​1​,​1​,​1​,​1​])​; 
G ​=​ ​ss2tf​(​sl​)​; 
set​(​"current_figure"​,​4​)​; 
bode​(​G​(​1​,​2​))​; 
xtitle​(​"Bode - xB"​)​; 
set​(​"current_figure"​,​5​)​; 
bode​(​G​(​1​,​3​))​; 
xtitle​(​"Bode - vG"​)​; 
set​(​"current_figure"​,​3​)​; 
bode​(​G​(​1​,​1​))​; 
xtitle​(​" Bode - xA"​)​; 



 


