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Laplace transforms
Definition

F(s) = L{f (1)} = Tf (t)e*'dt

G+ joo

f(t) = L‘l{F(s)}—— j F(s)e'ds

GJOO




More Definitions

f(t) =1
F(s) = [e*'dt = ~Lto-n=1
. S S
f(t) =e ™
F(s) = Ie“"“e‘“dt = _"e_(“a)tdt _ 2
0 5 S+a

f(t) = sin t

HOE Te_‘“ sin( t)dt




Evaluating F(s)=L{f(t)}

u=e", du=-se*dt
dv =sin( t)dt, v = —cos(t)

Te‘“ sin( t)dt =[—e~* cos(t) ]: —ST e cos(t)dt= = s
0 0 jse‘“sin( t)dt :1—52_[e‘5tsin( t)dt
0

—e™ (1) -s _[ e *' cos(t)dt ’
0]

(1+5?) j e~ sin( t)dt =1
0

u=e", du=-se*dt
dv = cos(t)dt,v =sin( t)

. 1
je‘“ cos(t)dt =
0

e *'sin( t)dt =
{ (t)dt =

[-e ' sin( t) ]: +5 j e~ sin( t)dt = —e~'(0) +s j e~ sin( t)dt
0 0]




Examples

£(1) = u(t) = F(s):%

f(t)=e™u(t)  F(s) = ﬁ

S
S +

1
s°+1

f (1) = cos(t)u(t) < F(s) =

(1) = sin( t)u(t) < F(s) =




Step functions in Laplace Transform

u(t)=1t>0
u(t)=0,t<0

L{f (t)} = Tf (t)e~'dt




Properties of Laplace Transforms

* Linearity

e Scaling in time

* Time shift

* “frequency” or s-plane shift




1. Scaling in Time

L{f (at)} = % FC)

2. Linearity
L{lel (t) T C2f2 (t)} — ClFl (S) T C2|:2 (S)




3. S-plane (frequency) shift

L{e *f(t)} = F(s+a)

4. Time Shift

L{f(t—t,)u(t—t,)}=e""F(s)
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