ECE452/552
HW #2
SOLUTION

Problems from Ogata, “Discrete-Time Control Systems” 2" ed.

From pages 166-167
1) B-3-2
2) B-3-4 (use 1) residue method, and 2) partial fraction and table look up)
3) B-3-6

4) B-3-7 (find the analytical solution only, don’t do the Matlab solution)

SOLUTIONS:

B~3~-2. The differential equation for the circult is

ECX +x = ¢

For kT £ t < (k + 1)7, e(t) = e(kT) = constant. Thus, wWe have

RCx + x = e(kT) kT €t < (k+ 1)T

Taking the Leplace transform of this last equation and considering t = kT o
bg the iniiial time, we obtain

7 [ ex(s) - x(1) | + X(s) = slix)

%(s) = ok ]:e{k'r) . R'cx(::r)] - elia) | EC [x(kr) - o(uT)]

Ris + 1 5 RCs + 1
The inverse Laplace transform of this last eguation is

x(t) = e(kT) + [x(lﬂ‘} - e(Iﬂ‘)] & Ea‘%"(t - k1) MLt (E+ )T

Substituting t = (k + 1)T - O into this last equation, we obtain the desired
difference equation as follows:

%((k + 1)T-) = x(kT)e” %ff + {1 -e %E{Iﬂ'}



B-3-4.

1. Heslidue method:

I(z) = [fesiﬁue of __Eiﬁl%g_ at pole s = -1]
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2. Method based on impulsce response function:

273 = 1 5+ 2
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The inverse lLaplace transform of this equation gives

x(t) =2  -e

Hence
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B" EE'
y(k + 1) + 0.5y(k) = x(k), y(0) = 0
The z transform of this equation is

2¥(z) - 27(0) + 0.5¥(z) = X(z) = -5
Solving this equation for Y(z), noting that y(0) = 0, we obtain

2 1 a4

¥(z) =

2 1 +
IZ + ﬂnj}{f' = l} - ]—i_ﬁ b 0-5 105 g - 1
Hence

0 = - oy o o - £ [ - (097



