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But observe thateach, Ivectors are N-Dimensional
And fo, f,,fe... form, are all orthogonal,
thus must be also
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N-dimensional space.

Now, express the original signal X intime a freebasis
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thus, Fourier transformis the representationof
a signal vector in a different(frequency) basis.
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Inverse DFT => fromfree back to time domain
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& Inverse Discrete Fourier Transform (IDFT)
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DFTis a complex Vector
3 Whatdoes that mean?
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Magnitude and Phase plots of DFT
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⑦ signals will have non-zero magnitudes
for some frequencies.
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⑨ Similarly, to synthesize, signal with

spinning sticks, you may need
to start some of the sticks by

rotating them with phase om, in
addition to increasing/decreasing
theirlengths.

signal
= ⑦+We

want

0:Does a time domainsignal have phase?



⑧ Example:selt)
=cosZFfnt

Discrete sampled signal setio] =
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I synthesize with frequency
basis.
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⑦ But cosfaints only was fine freq
Why does DFT have components?

Answer:

! Note thatcoszafmlts is not a rotation.

It's only theX-axis shadow ofthe rotation.

so, to make cosInfruts, we need to cancel out
the y-axis shadows of the rotating stick.
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⑭ Thus, neat signals always around

center of

⑭ For COSITfrets, all phases are O



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,
·


