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Why Amplitude Modulation?

The use of amplitude modulation to change the frequency content of a
message from its baseband frequencies to higher frequencies makes the
transmission of the message over the airwaves possible. Let us explore
why it is necessary to use AM to transmit a music or a speech signal.
Typically, music signals are audible up to frequencies of about 22 kHz,
while speech signals typically have frequencies from about 100 Hz to
about 5 kHz. Thus music and speech signals are relatively low-frequency
signals. When radiating a signal with an antenna, the length of the
antenna is about a quarter of the wavelength

A=3x10%/f meters

whereef is the frequency in Hz (or 1/sec) of the signal being radiated and
3 x 10 meters per second is the speed of light. Thus if we assume that
frequencies up to f = 30 kHz are present in the signal (this would include
music and speech in the signal) the wavelength is 10 kilometers and the
size of the antenna is 2.5 kilometers—a mile-and-a-half long antenna!
Thus, for music or a speech signal to be transmitted with a reasonable-
size antenna requires to increase the frequencies present in the signal.
Amplitude modulation provides an efficient way to shift an acoustic or
speech signal to a desirable frequency.
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L. F. Chaparro and A. Akan: “Signals and Systems Using MATLAB”, 3rd Ed., Academic Press, 2019
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Yuluyla 2] =x—jy
Adpotoua ouluydy 21+ 27 =2R{x}
Aragopd auluydy 21 — 27 = 2§{21}
Twépevo ouluyov 212)-= 25 49 -
2 2
y ; 2 e —y* . 2m
[Inhixo ouluydv L yq e .2 .
gy @EtyYc =4y
(21 +22)" =27+ 23
(21 —22)" =27 — 23
ISt6trzec auluyla . . 5
SIIES GMLIIS (-‘-1322 = 2123
(A 5
zg z3
; 1 23 x i ]
ApoBaudnTo Sl e n 2
| Z12 T 4=Yy* <4y
Iabtra 21 = 29 av xa uovo av R{z1} = R{22} xat S{z1} = {22}
zeR z=2*
23 z=—2"

IBiétntec Miyobixov Apiducv - o] Mopo

166t T Modnpuatixn tepiygagn
21 =pme’", py >0
29 = p2e??2, pp > 0
‘Adpowoua azy +bzo = p1ei®t + prei®e
Awapopd azy — bza = pref® — prel®a
Mol axhaoroopds 2129 = Plf’j P1 pz(aj'v"ﬂ = p-;_oej (Pp1+02)
Awdgeor, L _ w — P1_j(¢1—9a)
2 el po
Yuluyla 27 = pei%n

Adporopa ouluydw

21+ 27 =2R{2,} = 2pcos(d)

Awagopa ouluyev

2 — 27 = 2732, } = 2jpsin(dy)

Twoyevo ouluymv

[nAixo ouluydv

It6tnees ouluylag

oy

o, ¥ 182 5—3 P — 12— | |2
2121 = pp1 €77 = pi = |24
1 e

— Cji!a'n

(21 — 22)* = p1e™7?" — ppe=I

w Y= —i(e1+@a)
Py 4 =\ /. €
(z1 2 102
— &e‘](‘:’l“@‘l)
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oBaldTrT L —_1 - 1le-i
AuoPadtra = — = F
Iobtrta 21 = 22 ov %o uovo av |p1| = |po| x @1 = o+ 2km, k€ Z
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* Métpo pyadikou aplBuol z = x + jy ovopaleTal To PNKoG TOU
SLavVUOUATOC TTOU TOV OVOTTAPLOTA OTO HLyadLko eninedo

* AMLWG, LETPO ovopaleTal N eUKAEideLla amooTtaon Tou pyodLkou

aplBuoL amo tnv apxn Twv afovwv

|z] = Vx? + y?

* ®don pyadikol aplBuol z = x + jy ovopdleTal n ywvia ¢ mou
oxnUatilel pe tov opllovtio afova (Twv MPAyUATIKWY aplOpwWY) KATd TNV
opBn pabnuatikn popd

*>upBoAileTtal kat wg arg (z) N £z

.
tan~t 2 x>0
Vv
tan~! (;) + 7, x<0,y=>0
o = tan"(%)—rr, x<0,y<0
. 3
E' x=0,y>0
m
5 x=0,y<0
| anpoadiopiato, r=0,y=10

Paon ¢ [Moluxr pogpn
() ()J” == 1

=7 C:t_)?? —. 1

+hr. ke Z etikr — (_1)k = 1, & ionog'

—1, &k reptrtée

27 oE327 _ |

+2km, ke Z ptiZhm _
+3 e=i7I2 — ¢
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