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Exercise 1. Let us consider the manipulator robot composed of
two arms of length ℓ1 and ℓ2. Its two degrees of freedom denoted
by x1 and x2. The inputs u1,u2 of are the angular speeds of the
arms (u1 = ẋ1,u2 = ẋ2). The output vector y = (y1,y2) corresponds
to the end of the second arm.
1) Give the state equations of the robot. We take the state vector
x = (x1,x2) .
2) Give a control law so that y to follow the setpoint

w = c+ r ·
(

cos t
sin t

)
.
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3) Study the singularities of the control.
4) Write a program illustrating this control law.
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