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Modelling

B Model
(1) A28

L R

~TOIAA -

w0 () C =

i(f)

+

ol F= 4 Foll tiEt i=E

V() = R-i(t),v, (1) = L %i(t),vc (1) = % [[i(r)dr

i(c)=dq(t)/ dt, qlt)=Cv,(¢)

ve (1)

() AA) A 28 e] Y 7 A

Kirchhoff Voltage Law :  V.()=v;()+v,(t)+v.(?)
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Modelling

B Model
(1) AA A28 A= A A« vO)=vO+v,(O)+v()

L R

TINAMA v(t) = R-i(1),v, (1) = L -d%i(t),vc (1) = % [[ir)dr

N (t)=dql\t)/dt, qlt)=Cv(¢
W(f) (j) j N i(t)=dqlt) q(t)=Cv.(¢)

(2) Differential Equation Model : L€ d;‘;cz(thRC dvgt(t)ﬂc(f)ﬂs (t)
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Transfer Function

m Definition. Transfer function of the system

The ratio of the Laplace transform of the mput to the Laplace
transform of the output : G(s) = Y(s5)/X(s)

Y(s) (bmsm +b " e +b0)

G(S) = =
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System

G(s)

» Output

y(t)
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Laplace Transform

m Definition

F(s) = j: f(0)e ™ dt

m Inverse Laplace Transform

C+ joo

f(t)= 1 F(s)e”ds

275 de—jeo
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Laplace Transform(2)

m Linear Properties
L (1)) = j: K (£)e™"'dt = kF (s)
LA L) = (A0 0"t =F(5)£ Fy(s)

m Differentiation

LEF0)= [ 1ol ar=[ e ar o

— 10 - [ e

= f(®)e™ = f(0)+5F(s)
=sF(s) - f(0)
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Trasfer Function Description : Motivation

m Laplace Transform

L[d"f(r)
dt"

j| _ SnF(S) . Sn—lf(o) _ Sn—zf(l) (0) —ee— f(n_l) (O)

e Linecar Constant Differential Equation
—> Algebric Relation of Rational Polynomial Function

2
Lc%@)ﬂecd"d%%vc(t):vs(t)

> (LCs> + RCs+1)(s)=V(s)

for all zero initial condition
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Transfer Function

e nth order, linear, time-invariant differential equation

n n-1
a d"c(t) a d Cft)
dt” dt”
m m—1
b d r(t) b d Iigt)
dt” dt”

+---+aoc(t)

+---+b0r(t)

e Take the Laplace transform of both sides,

(ansn +a, 5"+ +a, )C(S) =(b,s" +b, 5" +---+by)R(s)

Input ——

C(s)
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G(s)

» Output

R(s)
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Modelling : Transfer Function

B Model
(1) Differential Equation Model
e L el e )
v v () =v (t)+v, (1) +v.(¢)

(2) Transfer Function Representation

V.(s) 1

(LCs* +RCs+1.(s5)=V(s) —> 5

V.(s) (LCs*+RCs+1)
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Transfer Function : Impulse Response

m Physical Interpretation : Impulse Response

G(s)=Y(s) 1if X(s)=1.
where L[5(1)]= j: S(t)edt =1

m The function such that R(s) = 1 1s an impulse function.

m Transfer Function means the system response with
respect to an impulse function.
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Partial Fraction Expansion(1)

m Transfer Function

G(s) Ols) O(s)

P(S) (s+s)(s+8y) - (s+s,)

m Partial Fraction

G(s = + 4o —=
S+s, S+, S+,
where
K, =(S+Sl-)Q(S) _ O(=s;)
P(s) s=—s, (55 —8;)(s5 —=5;)-+(s, —5;)
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