Linear shift invariant systems
In the time domain
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Linear shift invariant systems
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Linear shift invariant systems
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Linear shift invariant systems

gi(?) 8o(1)
LSI
impulse excitation impulse response
gi(t)i 2()=0(1) gO(I)B):h(t)
| t | t
— LSl —
linearity
gi(’)i I gi(t):5(f)+5(t—f0) gO(t)Mh(t)-{-h(t_tO)
| t [ t

— LSI —

MIT 2.71/2.710 Optics
10/26/05 wk8-b-4




Linear shift invariant systems
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gi(t)=jgi(t0)5(t—t0)dt0 ‘ go(t)zjgi(to)h(t_to)dto

sifting property of the 5-function convolution integral
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Linear shift invariant systems
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From time to frequency: Fourier analysis

Can | express an arbitrary g (¢)

ij/\/\’\ as a superposition of sinusoids?
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The Fourier integral

(aka inverse Fourier transform)

g(t)zj G(v) e dv

e

superposition sinusoids

complex weight,
expresses relative amplitude
(magnitude & phase)
of superposed sinusoids
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The Fourier transform
The complex weight coefficients G(v),

aka Fourier transform of g(z)
are calculated from the integral

G(v)zj gl(t) e dt
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Fourier transform pairs

exp(i2zvyt) &  G(v)=6(v-v,)
2(t)=cos(2rvyt) G(v)=%[§(v+vo)+5(v—vo)]
2(t)=sin2rvt) G(v)=%[—6(v+vo)+6(v—vo)]

g(r)= rect[%j < G(v)=Tsinc(Tv)

g(t)= exp(— %J o G(v)=Texp(-27%?)
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