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Laplace Transform of Diff EQs

Nt™ order circuit with sinusoidal input described by (M < N for causality)
N dM

d d
—~N Yo (t) + ot bl dt Vo (t) + bOvo (t) — vl(t) Tt a d_vl (t) + apv; (t)

N , M .

dt dt
z b; 2 Vo t) = z a; @Ui(t)
i=0 (=0

Then the Laplace transform of the circuit, neglecting initial conditions, is

N di M di
c Zbiﬁvo(t) - I Zaiﬁvi(t)
i=0 =0
N M
zbiSiVo(s) = zaiSiVi(S)
i=0 (=0

Rearranging:
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Laplace Circuit Solution Algorithm

1. Transform all sources, signals into Laplace
Domain

2. Transform circuit components (including
initial conditions) into Laplace Domain

3. Solve the circuit using 201 techniques

7 :
D=0 ;S

() = HEWGE) = S
i=0"™1

4. Inverse Laplace Transform to get back to time
domain




Inverse Transforms




Transfer Functions

Vit a;s’ (5= 2z1)(s—23) (s — zy)

H(s) =

ZIL'V:() b;s? B (s —p)( —pz) (s —py)




Partial Fraction Expansion / Decomposition

Zlivioaisi _ (s —2z1)(s —2z3) (s —zy) _ k4 + k-, 4. ky
Y ob;st (s —=p1)(s —p2) - (s —pu) (s—p1) (s—p2) (s — pw)

(s —2z)(s—2) (s — zy) kq k; kn

G-P)G-p) - Gom)  G-p) G-pD G=pw




PFE: Repeated Roots




Repeated Roots: Differentiation
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