Symmetry:

We will develop using continuous, non-periodic signals. Results for
other 2 cases may be obtained in a similar way.

a) Assume x(f)real= x " (t) = x(¢)

X (jo)= ﬁ mo %vméi*

= [ x" ()’ dt

(o0

= | x(H)e’""dt

- X(- jo)

If x(¢)1s real = X (jw) 1s conjugate symmetric

\ Further assume x(%) even (and real)

x(-8) = x(1), X (1) = x() = x (1) = x(~t)
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X (jo)=| x(—t)e 7 dt

~wC

x(v)e 7 dr (why?)

replace 7 with —7

X(jo) TS& = H x(£)dt

r=—t=>dr=—dt

If x(¢)is real and even = X (Jj @) 1s real.

\ Further assume x(#) odd (and real)
x(-1) = =x(8), X () = x() = x () ==x(~1)

X (jo)= [ (=x(0)edt

e 0]

=-X(jo)

If x(7)is real and odd = X (j®)1s purely imaginary.




b) Assume x(f) imaginary = x () =—x(t)

X' (jo)=-[ x0e "
=-X(- jo)

If x(¢)is purely imaginary =
e Real part of X (j®) has odd symmetry
e Imaginary part of X (jw)has even symmetry

. Convolution:  Applied to non-periodic signals.
Let y(2)=h(t)*x(?)
= .ﬂ h()x(t —)dt

If x(1)«Z=—>>X(o)=

x(t—7)= mw H@sumcevm\.iii%
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» Convolution:  Applied to non-periodic signals.

y(@) =x@)*h() <Y (jo) = X(jo)H (jo)
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Solution:

Y(Ow)

gipet

v
Let x(t)=-Lsin(z#) beinput toa system with impulse response
h(t) =Lsin(2z). Find the system output y(¢)
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E () <L X(jo) = 2ssin*(@).  Find x(0).
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The same convolution properties hold for discrete-time, non-periodic signals.

y[n] = x[n]* h{n]< DIFT_ sy (/)= X (e’*)H (e™)




* Differentiation and integration:

— Applicable to continuous functions: time (t) or frequency (® or Q)
— FT (t, ) and DFTF (QQ)

Differentiation in time: &NRADTWNIV jaoX(jo)
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E | Find FT of &:?éi& a>0 /
dt - %
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