Laplace and Fourier Revisited

Fourier Transform:

Laplace Transform (Bilateral):

+00

F(jw) = j e JOLF () dt
F(s) = f e SLF(t) dt

Inverse Fourier Transform:

Inverse Laplace Transform (Bilateral):

f(t)=% J F(jw)e/*tdw
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Laplace Explanation
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Complex Form of Fourier Series N
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Example Signal Laplace Transforms .. | .
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The s-plane

1 1

F(S)=52_25+2:(s—(1+j))(s—(1_j))

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




f(t) = e'sin(t)

Example R.O.C.

F(s) = f e SLF(t) dt = j e J0te=tf(1)dt

0= 0=
o=-1 o=0 o= o=15
e~(DEF() f() e~ W) e~ F(p)
200 200 2 1
100 100 1
0.5
g o g o Eo e
0
-100 -100 -1
-200 -2 -0.5
0 5 10 0 5 10 0 5 10
time [s] time [s]
TENNESSEE g §

200
5 10
time [s] time [s]
KNOXVILLE




Example Functions

f(©) = e'sin(t) £(t) = e'/10sin(t) F(6) = e Yssin(t)
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F(s) =

(s—A+N)(s—1-))
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Example Functions

f@) = e_t/Ssin(t/lo) f)y=e 7s f(t) = sin(t/)
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Example Functions

F(O) =—e 72 +u(®) F(t) = —e 72 + sin(20)
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Pole-Zero Map o+ 1) (+ (1)
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MATLAB: MATLAB:
s = tf('s’); s = tf('s’);
Fs=2/(s"2+4)-1/(s +1/2); Fs=2/(s"2 +4)-1/(s + 1/2);
pzmap(Fs); pzmap(Fs);
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Poles-Zero Plot
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System 1/O Relationship

Circuit
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