State-Space

_ - - T
E3.1 x= [ILl o Ve ch] E3.12
E3.2
0 1/C 0
_ 1T } TS
Define u =i, and let k& = ko = 1. Then, % = X + Vin
%= Ax+ Bu 1L -R/L 1/L
where Unit step response
16 .
0o 1 0 y A
A= B= N and X = 14F- -
-1 -1 kg v
“_2 . I' v .
| "". e \ B 1: capacitor yoltage
1 L f g S B .
% 08| II.‘ \/’ i
1 ] \/§ % 0.6 _....‘I'.. -
E33 ——+j¥° 8T
2 2 04 fbe .
0_2 _.III‘.. . .
/ 2: inductor current
E3.4 ol 4
0.2
0 0.05 0.1 0.15 0.2 0.25 0.3
0 1 0 0 Time(sec)
A=| 0 0 1 B=| 0 C=[10 0]
-8 -6 —4 20
E3.15
E35 In state variable form we have
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In state-variable form we have where ry = r,19 = i, 13 = g and x4 = ¢.
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Let o1 =&, 29 = &,03 = q and x4 = ¢. Then,
The characteristic equation is
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Since the output is y(t) = ¢(t), then

y=(0 0 1 0 |X.
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Let xy = 1y, 29 = i9,03 = v,uy = v, and uy = vp. Then,
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The transfer function is
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The unit step response is

y(t) = —1+ et +te .
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(a) Select the state variables as x1 = i and 19 = v,.
(b) The corresponding state equations are
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(c) Let the input w = v. Then, in matrix form, we have
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