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P8.5-3 (note: y[k] —y[k-1] . Tf[k] isalso avalid approximation of an integrator)
P8.5-4a

P9.1-1 (solve by hand, first threeterms b y[0], y[1], y[2])

P9.1-2 (solve by hand, first threeterms b y[0], y[1], Y[2])

For the difference equations given, determine their order and if they are linear, time-invariant, and
causal. Note y[K] isthe output and f[k] the input.

a yk+1=y[Kk]f[k- 1

b. yk+2]- 5y[k+ 1]+ 7y[k]+1=4f[k+1]- 2f[K]

c. Vk]+2"y[k- 1+ 3y[k- 3 =15 f[k+1]+ f[K]

d. 33y[k+ 1+ y[k]- 1L2y[k- 1] = 2f[k+ 1]+ 21f[k]+ 22f[k- ]]

Consider the RL circuit shown.

R=1S L=1H _
input current = i(t) 5 y(t) = output voltage

a.  Compute the output voltage y(t) (expressin analytical form) for al t $ 0 when y(0) =0 and
I(t) = u(t)—u(t-1) where u(t) is the unit step function.

b. Using Euler’s approximation of derivatives with T arbitrary and input i(t) arbitrary, derive a
difference equation model for the RL circuit.

c. Useyour answer to part b with T = 0.1sec, i(t) = u(t)—u(t-1) (that needs to be discretized), and
matlab to recursively solve for and plot the approximation of y(t) for Osec # t # 5sec. Plot the
exact solution from part a on the same graph and compare the results.

d2
T4 3oy = 0y(0) = 1y(0) = 0,

a.  Compute y(t) and expressin analytical form, then plot y(t) for Osec # t # 10sec.

b. Using Euler’s approximation to the derivative with T arbitrary, derive a difference equation
model from the differential equation.

c. Recursively solve your difference equation in part b using T = 0.4 and then T = 0.1 for Osec #
t # 10sec and plot your results. Compare these numerical solutions to the exact solution
plotted in part a. Which timeinterval T gives a better approximation? Why?

Consider the differential equation model of a high-speed vehicle on a horizontal surface

12 d‘é(tt) + 09v(t) + 06V2(t) = f (1)

v(i0)=7
f(t) = 9t(u(t) - u(t- 9)
where v(t) isthe vehicle velocity and f(t) is the drive/brake force.
a.  Solvefor v(t) asan analytical expression.
b. Using Euler’s approximation to the derivative with T arbitrary, derive a difference equation
model from the differential equation.
c. Usingthe answer in part b with T = 0.2sec, compute and plot the approximation to v(t) using
recursion for Osec # t # 20sec.
d. Usingthe answer in part b with T = 2.0sec, compute and plot the approximation to v(t) using
recursion for Osec # t # 20sec.
e. Areyou more confident in your approximation from part c or d? Why?

Consider the differential equation




