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Let's do I simple examples.
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③ DTT(es22fmits)

③ DFT (sim 2fmunts)



⑦ Example:DFT (nTw) =ej22S, nts)
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Just one stick rotating at since it gives e50.n

⑨ Example 3:DFT(xF] =Sin 29f,wts]
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Like Cos2af, nts, your need a sticks to cancel outme
complexvalues, but



⑦ lating to real-world frequencies
Now, slowestfreq

=Nsamples/cycle

SorEnno, say samplingfreq =fs

N samples take

I cycle takes

80 slowest frequency =

Is => called Fundamental frequ

Faster freq. =>

For large N, (N-Y = N,
·



⑦ Let's put it all together

consider sampling your voice signal at 8000 Hzand
taking a 1000 point FFT (i.e., 3
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⑨ Thus, when analyzing a given signal, we have
we can control

/->

↓ ↓

large is means Large N means We

have finer

Width ofbin =fs/N



⑦ BEWARE OF INCOMPLETE CYCLES.

Cos X2 CoS③
X, ↑

*............
what is the FFTmag. spectrum for these signals?

⑦ Now, whatis the IT

mag. spectrumofthis-
*......

think ofthisXz

signals-SX, x 3
Thus, DFT(s) DFT(X2) since the DFT)000) infusences results

⑦ In fact:

is DFT(X4) =DFT(Xz) "...t

many differentrotationsare needed => isE.Thinkofthisas



REAL SPECTROGRAM:Voice Signal

shows various

freq. components
at thistime

slice.
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all togier

↳ time domainsignal

shows how a specific freqcomes and goes over time.



⑨ 3 importantproperties of DFT

① DFT is linear

DFT(x[n] +y(z]) =

so whatis DFT ofcoseficits +sinzents?

② For real signals, DFTis symmetric
↳ Not only around
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-fz, f, f2 Is fs -fo

④ so take frequencies in [Is, fs] and more to me

③ Its like the sticks are going
clockwise (i.e.,lived) tocancel the complexpart.



③ DFTofa shifted signal isoriginal DFTwith
a phase shift.

xm =xm.e;2z.m.K

↓11. Gin,, .1.1
Let's shifts by samples

6 x'lnJ =x[n +k]

DFT =Xm DFT =Xm xm =

DFT 9xm
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What is this?

Xi =e5z.m.KXm

this phase shift is proportional to K, and



xn = cosanfints +cosza(-) nts
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