Basic Circuits Theory

Laplace Transform
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F(s) = jf@ f (t)e*dt
F(s)=L[f(t)]
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= one-sided Laplace transform

F(s)= | " (t)e Vdt
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= MY ¥ (Linearity)
£[Kf (t)] = kL] f (t)] = kF (s)

'B[ fl(t) T fz (t)] — B[ fl(t)]+£[ fz (t)] — Fl(S) T Fz (s)
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« e %‘9‘.°I 9| o|&(Shift in the frequency domain)
e f (t)] = F(s+a)
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« AIIE FYoiM2] o|F(Shift in the time domain)

Lf(t-T)|=eTF(s)
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= 0|2 (Differentiation)

df (t) | -
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« 8 (Integration)
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= X @3 (Initial-value theorem)

lim f (t) = limsF(s)
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5% ¥9(Final-value theorem)
lim f (t) = lim sk (s)
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e[ (1) f,0)] =£U; f () fz(t—r)df}
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E[ f,(t) 1, (t)] = F,(s)* F,(s)
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AZ=2A BMB_(Inverse Laplace transform)
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A=A HBA(Inverse Laplace transform)
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Z219| AlZ|= (Fourier series)
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F2o| B2t(Fourier transform)
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Resistor:

Inductor:
Capacitor:

« MEA

Resistor:

Inductor:

Capacitor:

V(s) = RI(s)
V(s) = sLI(s)

1
V(s) = EI(S)

/Z(s) = R
Z(s) = sL

I
Z(S) — f

34




« X7 THE 0 T W

1 Q 5Q
—MW
+
) (£) AR = 1H 3 2,0
1O

| —MVWA
| H = sL = s S C_> >
“F T

sC S

35




| —

36




3
s> + 8s% + 18s

I, =

=

3 3 V2
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3
v, (f) = %e_ﬁ” sin V21 V, t=0
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