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SUMMARY
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SUMMARY

Real and odd Imaginary and odd

f)=r@0 | Flw)=-Fw)
ft) = —f(=t) F(w) = —F(-w)



Example 1

X (t) = e “u(t), a>0.

(a) Compute the Standard FT, X(w> —?

(b) and compute X (2) =7
(c) Compute also the Stand. FT of

X(t) — e—a(t—S)u(t . 3)) 0> 0.



Example 1

Considere la senal

x()=e “ut) a>0o.

Using the direct FT transformation:

X(w) :I£Ie"“'e"i‘”’dt= i greeE

a-+ jw 0

due to the step function (“escalon”)
Esto es,

1
X(w) _;1 i’ a > (.



Example 1

1
X(w) = ,
a -+ Jw
It is NOT required but, to understand more, we can try to plot it:
(a — jw) a— Jjw
X — —
() (a —jw)(a + jw) a®+ w?

a , W
J
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Example 1

It is NOT required but, to understand more, we can try to plot it:

a W

X (w) = iy
(W) 22 1+ o2 ]a2+w2

2 2 1
X (w)] = - R R
(a2 4 wz)z (@2 4 wz)z \/az 2

— arctan —
Real(X(w)) | T a

phase(X (w)) = arctan




Example 1

It is NOT required but, to understand more, we can try to plot it:
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Example 1

X(t)=e 3yt —-3), a>0.

You can redo the same of the previous part, or use a property of the Fourier Transform:

r(t —tg) <= e 7" X (w)

1

X(w)=e 3% ——
a + Jw



Example 2

x(t) = e~all,a > 0.

( ) Discuss the properties that you expect of X (w),
a after just looking/studying x(t).

(b) Compute the Standard FT, X (w) —"/



Example 2

( ) Discuss the properties that you expect of X (w),
@ after just looking/studying x(t).

Since x(t) is real and even, then the FT is real and even

x(t)

1




Example 2

= 00 | |
X(w) — f e"""'e"’"‘"dt=f e“e 7 dr + Joe‘“‘e""‘"dt
- 00 — o 0

1 1
—_ . + :
a—jo a-+t+jw
s 2a
a2+w2.

En este caso, X (w) es real y se ilustra en la figura é




Example 2

The Fourier Transform is real:

X(w)=X(w)"

The Fourier Transform is real,
other consequences are:

X (w)




Example 2

The Fourier Transform is also even:

X(w)=X(—w)
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Example 3

- Compute the Generalized Fourier Transform (GTF)



Example 3

Una seifial que serd en extremo 1til en nuestro andlisis de sistemas de muestreo en el
capitulo 7 es el tren de impulsos '

el cual es periddico con periodo T, cdmo se indica en la figura 4.14(a). Los coeficientes
de la serie de Fourier para esta senal se calcularon en el ejemplo 3.8 y estan dados por

1 + 172 . 1
== | &)y = =
T —Tn | .

ak T



Example 3

Esto es, cada coeficiente de Fourier del tren de impulsos periddico tiene el mismo valo
1/T. Sustituyendo este valor para ag en la ecuacion obtenemos

For periodic Slgnals

Xg( — 271'2(%5 W — ]{Tw())



Example 3

+ 00
Xg(w) = 2% Z 0 (w

k=—o0




Example 4

L.et us consider
r(t) = e u(—t), a>0
Compute the Standard FT, X (w) —"/



Example 4

Solution very similar to Example 1
X(w) = /C><> r(t)e 7wt dt

e u[—tle 7wt dt

a— Jw

z(t) = e u(—t),



Example 5

r(t) = e % a >0

Say If this signal has (can have) a standard FT



Example 5

X(w) = / e eIt

— OO
/ o(atiwtgy — | 1
oo a T JW
— 0 — o0

—(atjw)t

This signal has not standard FT

(also has not GFT)



Example 5

Say If this signal has (can have) a standard FT
and if you know a GTF for this signal



Example 5

o0 | - 1 S
/ e—jwtdt __ ;e—jwt
0 _

3 — =7

This signal has not standard FT
it has a GFT (following the “books”) - see slides about GTF



Example 7

z(t) = e~ cos(wot)u(t) a >0

Compute the Standard FT, X (w) —"/



Example 7

X (w) :/O e~ cos (wot) e ¥t dt

OO
_/ e—atejwote—]wtdt |
0

a j(W—wO)t |

1 1

2 —a — j(w — wo)

2 —a — j(w~+ wo)

1 N B o o
e ate jw()te jwtdt
2 O
] 1 —(atjwo+jw)t
lo 2 [—a—j(w+wo) Ir

This iIs already the solution



Example 7

1 1 1 1
X(w) = 2—a—j(w—wy) 2—a—7j(w+ wo)
X (w) 1 1 1 1
W) = |
2a+ j(w—wy) 2a+ j(w—+ wp)
1 1 1 1 this I1s the same solution
XW) =5 5 Tw T 237 00 7 7w Written in other way



Example 8

Let consider the following stand. FT,
2
X(w) =w’—w

(a) Let “think” that this FT corresponds to

a signal x(t) with finite length.

Consider a periodic “brother” of x(t) of period To,
find its coefficients of the corresponding Fourier
series. (b) Write also the corresponding GTF of the
periodic “brother” of x(t).



Example 8

We use the formula

1 1

=T X (W)]w=kwy k= 77 X (kwo)

AL
1o



Example 8

e
Al — T()

: X(k’wo)
Al — TO

tion
solu

Is already the

IS IS

This
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Example 8

let denote the periodic “brother” signalas 7 (t)
Its GTF iIs

. 2

Xg(w) = ZWZ ard(w — kwy)

Xa(w) = QWZ (;U—O ((kwo)® — kw0)> 0(w — kwp)

.

Xo(w) = wo S ((kwo)? — kuwo) 8w — ko) This is alre_ady the
— solution



Questions?



