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=1 &y (t)dt = average or DC value of r(t)

G = ?1— o (t)e otdt = thek™ Fourier coefficient of r(t)
¢ +c e ' = the k™ har monic component of r(t)

k=1p fundamental component of r(t)

r(t) is brassier or hasher when it has "heavy" high harmonics
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Consider the k™ harmonic component of r(t):
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This proof is similar to the prove that when r(t) is even, c.x = ck. The differenceis
that r(-t) = -r(t), not just r(t), yielding the negative sign in front of the final result.

r(t)isrea valued and even b c/sareall real and c.x = ¢
Real valued r(t) b ¢, =¢,
Evenr(t) P cx= ¢
Thus, ¢, =¢ = ¢ Because ¢, =c, ¢ is real valued.
r(t) isrea-valued and odd P c¢y's are pure imaginary and c.x = -Ck
Real valuedr(t) b ¢, =c,
Oddr(t) P ck= -c«




Thus, ¢, =C, = -Ck. Because ¢, = -G, , C iS pure imaginary.
If r(t) is continuous except possibly for some jumps, and has only finitely many
jumps in any bounded t-interval,
then,

whent isapart of continuity (non-jump) of r(t), Fourier series converges to r(t)

when tisa jump-point for r(t), Fourier series converges to the mean value of r(t)
across the jJump

Gibbs Phenomena
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@ jumps, Sn(t)-graph overshoots r(t) graph
Width of the "overshoot blip" narrow asN ® ¥.
However, height of overshoot doesn't reduce
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Fourier seriesand LTI SISO wstemswith periodic inputs
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Continuous-time Fourier transform (A, CTFT)
Nonperiodic signa x(t)
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x(t) and X (w) are A-transform pair « (one or) both equations (A , A%) hold(s).
In order for x(t) to have a A-transform, x(t) can't blow up ast® ¥

In Mathcad, Fourier transform can be found easily by Enter the expression to be
transformed. Then, click on the transform variable. Finally, choose Transform /
Fourier from the Symbolics menu.

Mathcad returns a function in the variable w when perform a Fourier transform. If
the expression you are transforming aready contains anw, Mathcad avoids
ambiguity by returning a function in the variable ww instead.
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both (A) and (A™) hold in strong sense
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Convolution-in-frequency Rule
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