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(a) Analysis and
(b) synthesis of the white light (sunlight)

using glass prisms.
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Source: Physics Videos by Eugene Khutoryansky (Fourier Transform, Fourier Series, and frequency spectrum)
https://www.youtube.com/watch?v=r18Gi8ISkfM
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Source: Physics Videos by Eugene Khutoryansky (Fourier Transform, Fourier Series, and frequency spectrum)
https://www.youtube.com/watch?v=r18Gi8ISkfM
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Source: Physics Videos by Eugene Khutoryansky (Fourier Transform, Fourier Series, and frequency spectrum)
https://www.youtube.com/watch?v=r18Gi8ISkfM
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Source: Physics Videos by Eugene Khutoryansky (Fourier Transform, Fourier Series, and frequency spectrum)
https://www.youtube.com/watch?v=r18Gi8ISkfM
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Phase diagrams for sinusoids /'

ENOTHTA3 - AIAQANEIA 11

can be determined by looking -
at the positive peak closest
to time zero.

If positive peak occurs after
time zero, the sinusoid is
said to be delayed. As matter
of convention, delay is
denoted by negative phase.

If positive peak occurs
time zero, then the
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. An advance is
denoted by phase.
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While the
amplitude
spectrum specifies
how much of each
sinusoidal

Jean Baptiste
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and his Fourier
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Type of Transform Example Signal

Fourser Transform
signals that are continious and aperiodic
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H ZYNAPTHZH sinc(x) = sinnix / nix
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Source: https://en.wikipedia.org/wiki/Sinc_function
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a. Odd function of time.
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Re(f) = 0 Im (f) = —2VT, 1;%?,.}-1‘1»
b. F d inin gular form.
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1 X() | =/Re(®)’ + Im(1)’ o(f) = tan ' [Im(f)/Re(f)]
c. Frequency domain in polar form.
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Time Domain Frequency Dorhain--Magnitude and Phase
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AIAMOP®OQZH NAATOYZ (AMPLITUDE MODULATION — AM)
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Source - https://www.youtube.com/watch?v=R04yEKggGPc
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Amplitude Modulation Demo
(by Alan Oppenheim, MIT)

Source - https://www.youtube.com/watch?v=KT3yNuY FPM
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Amplitude Modulation Radio Demo
(by Alan Oppenheim, MIT)

Source - https://www.youtube.com/watch?v=KT3yNuY FPM
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IawtnTa Iedio Tov ypodvov Iedio ovyvoTiTOV
Tolvyia 6To Ypévo x'(1) X9
Zvluyia oty cvyvotnta x'(= 0 X(@Q)
Avaxkioon x(=1) X(-Q)
Ipappukotnta ax, (1) + bx,(t) aX|(2) + bX,(2)
ApTlO H’EP?Q an(’l‘fog X‘,(t) = l[x(f ) + x(—t )] Re {X(Q)}
IMpaypatikd péPOg PAoNATOS 2
[Meprrto pépog ofpatog 1
X, \t)=—|x{t)—x|—t i ! )
DavtaoTikd HEPOS PAGHATO r,,( ) 2 [l( ) A( )] mixa)
Xpoviki HETATOMION x(t—1,) e MX(Q)
O\icOnon cuyvottag & x(1) X(Q-9Q,)
]
OhoxkMipmon ‘[ x(t)dt %X(Q)+ X (2)6(£2)
i J
X(Q)=X'(-9Q)
Re{X(Q)} = Re{X(— Q)}
Mpaypatikd onua x(1) =x'(1) Im{X(Q)} = -[Im{X(— Q)}
1X(Q)| = | X(-2)|
argX(Q) = —argX (-Q)
ZvvEhgn x(1) * h(t) X(Q)H(Q)
Awpoppmon x(t)v(1) 2]—[X (2)xY( .Q)]
b3
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dX (£
[Mapayoyion oto medio cuyvoTTOV ix(t) j de )
1 Q
Alhoyn khipokog x(at) —X| —
la| \ a
Aviopdg av x(1)«——— X (£2) v(1) = X(1) Y(Q) = 2mx(— Q)
Oempnpa Parseval Iw|x(t )|2 dt LJ-M |)((Q)|Z dQ
—o 27 d—
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I1gdio Tov ypodvov II=dio cvyvoTTOV
o(1) 1
x(=1 2m0(2)
1
u(t —+md(£2
(0 I (£2)
ot — 1) e/
e/ 270(Q2 — Q,)
cos(£2y¢) a[o(2 — Q) + (2 + Q)]
. T
sin(£2,1) 7[5(9 —£2))—5(2+£%)]
+ea +o0
Z P 2n Z a,8(2 - k&)
k=—ca k=—co
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H=—00
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1, |1<T, | i
I LI <1, 27T sinc 2 =25m(QT,)
2T, 0, [t]>T T Q
_ in(Wt I, |Q|<W
zsinc[&)=sm(Wt) X(Q2)= 192K
b/ d T it 0, |Q>W
’_- _ l—ms |‘|<T;
T g ﬂsincz(—)
: 0, |t|>T, 2r

( w ]{ sin(Wz)']z
T Wt

e u(t), Rel{a} >0 3
a+ jg2
te “u(t), Ref{a} >0 1 -
(a+ j2)
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