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8.0 Úó

ÚÚÚóóó

3Ï&XÚ¥N��)N´�«Ä��Eâ"

N�´�^��&Ò���,��&Ò�ëþ�L§"����
&Ò¡�1Å£Carrier Wave¤"��&Ò¡�N�&Ò£Modulation
Signal¤§�¡�Ä�&Ò"N��)�&Ò¡�®N&Ò"l®N&
Ò¥J���&Ò�L§¡�)N"

3Ï&XÚ¥N�´�2�æ^�Eâ"Ï�:

1 ØÓªÇ�&ÒkØÓ�DÂA5§  ò&ÒN��´uDÂ�
ªÇþ;

2 ¦^N��±éN´/¢yFDM£ª©E^¤"

�â1Å�ØÓ�±©�µ�uN�ÚóÀN��"�âN�ëþ
�ØÓ§�uN��±©�µÌÝN�§� N�§ªÇN�"óÀN
��±©�µÌÝN�§ó°N��"
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8.1 E�ê��uÌÝN� 8.1.2 �u1Å�ÌÝN�

���uuuÌÌÌÝÝÝNNN���£££DSB¤¤¤

ÌÝN��êÆ�.´¦{ì"
x(t)�N�&Ò(Ä�&Ò)§c(t)�
1Å§y(t) = x(t)c(t)�®N&Ò"
�c(t) = cos(ωct+ θc)�¡��uÌ
ÝN�"e6�Ø�Ä1Å�� §
=

y(t) = x(t) cosωct

d�1Å�ªÌ�µ

C(jω) = π [δ(ω − ωc) + δ(ω + ωc)]

®N&Ò�ªÌ�µ

Y (jω) =
1

2π
X(jω) ∗ C(jω) =

1

2
{X [j(ω − ωc)] +X [j(ω + ωc)]}
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8.1 E�ê��uÌÝN� 8.1.2 �u1Å�ÌÝN�

���uuuÌÌÌÝÝÝNNN������ªªª���AAA555

L²: éÄ�&Ò?1�
uÌÝN�§Ò�u3ª�ò
Ä�&Ò�ªÌ�£�1ª�
 �"

�
3�ÂàUly(t)¡
E¤x(t)§�¦3ªÌ�£�
L§¥ØUu)ªÌ­U"

�d§A÷vµ
1 x(t)7L��uωM
2 ωc > ωM
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8.2 �uAM�)N 8.2.1 ÓÚ)N

���uuuÌÌÌÝÝÝNNN������ÓÓÓÚÚÚ)))NNN

òy(t)2g�Óª1Å�¦§k:

w(t) = y(t) cosωct = x(t)cos2ωct =
1

2
x(t) +

1

2
x(t) cos 2ωct

w,§��ÈK1��=
�¢yéx(t)�¡E"

)Nà¤^�1Å7L�
N���1Å��Óª"

¤^n�$ÏÈÅì��
�ªÇ�÷v:

ωM < W < 2ωc − ωM
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8.2 �uAM�)N 8.2.1 ÓÚ)N

���uuuÌÌÌÝÝÝNNN������ÓÓÓÚÚÚ)))NNN111ÅÅÅØØØ���KKK���

d�§�æ^XeXÚ¢y)Nµ

b½N���1Åc1(t) = cos(ωct+ θc)§

)N��1Åc2(t) = cos(ωct+ ϕc)§K

w(t) = x(t) cos(ωct+ θc) · cos(ωct+ ϕc)

=
1

2
x(t) cos(θc − ϕc) +

1

2
x(t) cos(2ωct+ θc + ϕc)

²Lþã¤«ÈÅì�µv(t) = x(t) cos(θc − ϕc)
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8.2 �uAM�)N 8.2.1 ÓÚ)N

���uuuÌÌÌÝÝÝNNN������ÓÓÓÚÚÚ)))NNN111ÅÅÅØØØ���KKK���

v(t) = x(t) cos(θc − ϕc)

θc − ϕcØ��mCz§Ïdcos(θc − ϕc)´��~ê"
�θc − ϕc = ±π/2�§ducos(θc − ϕc) = 0§ÏdØU¢y)N"

�θc − ϕc 6= ±π/2�§�±ÏLc¡?Ø�)NXÚ¢y)N"¢
Sþ§XJcos(θc − ϕc)é�§&D'¬é�§�éJ�()N"

��§7L�¦N�Ú)N�¤¦^�1ÅØ=�î�Óª§
�
�� ÓÚ(±�yθc = ϕc½θc ≈ ϕc)"Ïdù«)N�{¡�ÓÚ)
N"

ó§¥æ^£�Eâ±�y� ÚªÇÓÚ"

du3®N&Ò�ªÌ¥Ó��3
Ä�&Ò�þ!eü�>�§
�¡Ù�V>�( DSB ) N�"

?Øµþã�¦ÓÚ)N����Ï´�o§�o&Eþ¿�
º
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8.2 �uAM�)N 8.2.2 �ÓÚ)N

���uuuÌÌÌÝÝÝNNN���������ÓÓÓÚÚÚ)))NNN(���äää)))NNN)

��l®N&Ò��ä)NÑ�Ä�&Ò§7L�¦®N&Ò�
�ä���±Ä�&Ò�/G§=�¦N�&Ò©ª�K"�d§�
3DSBN��Y¥\\v
��1Å©þ"

y(t) = [A+ x(t)] cosωct

�A ≥ |x(t)|max�, =��yA +
x(t) ≥ 0®N&Ò��äò¬�
3x(t)�/G"

d��IÏL{ü��äuÅì
=�¢yl®N&Ò¥)NÑx(t)"
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8.2 �uAM�)N 8.2.2 �ÓÚ)N

���uuuÌÌÌÝÝÝNNN���������ÓÓÓÚÚÚ)))NNN(���äää)))NNN)
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8.2 �uAM�)N 8.2.2 �ÓÚ)N

���uuuÌÌÌÝÝÝNNN���������ÓÓÓÚÚÚ)))NNN(���äää)))NNN)

�ä)NGÑ��d´uxõÇ�L¤"Ï�\\�1Å¿Ø��
?Ûk^&E§ùÜ©õÇ�u�ék^&E�DÑ´ÃÃ�"

XJ|x(t)|max = K§½ÂK/A�N��êm§w,0 < m ≤ 1"

�N�&Ò´üÑ�u�§3m = 1��¹e§®N&Ò�ªÌXeµ

d�§®N&Ò�²þõÇ´1ÅõÇ�1.5�§
ù
õÇ¥ý
�^uDÑk^&E�>�õÇ�´1ÅõÇ�1/2§�Ó��®N&
ÒoõÇ�1/3"
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8.2 �uAM�)N 8.2.2 �ÓÚ)N

���uuuÌÌÌÝÝÝNNN���������ÓÓÓÚÚÚ)))NNN(���äää)))NNN)

®N&Ò���¸��u1Å¸��2�"ùÒ�¦u�Å�¸�
õÇN�´1ÅõÇ�4�§u�Å��Ç´é$�"

ηmax =
1.5Pc
4Pc

=
3

8
= 37.5%

lõÇ|^��Ý§m���Ð¶l�äuÅ��J5w§m��
�Ð"Ïd§3�ä)N¥§Ï~ò©/�m = 0.5 ∼ 0.8"

&�  äk'&Ò�°��õ�ª�"XJ3��&�¥�UD
Ñ�´&Ò§w,ék��&�ªÇ]
´�«L¤"|^ª©E^�
±3Ó�°�&�SDÑõ´Ä�&Ò"£~Xµ1Å>{¤
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8.3 ª©õ´E^

ªªª©©©EEE^̂̂
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8.3 ª©õ´E^

ªªª©©©EEE^̂̂

éª©õ´E^&Ò)N�§Äk�)E^µlE^&Ò�ªÌ¥
|^�ÏÈÅìÈÑ¤I��´&Ò§,�éT´&Ò?1)N"

ÜïI (ÜS�Ï�Æ>&Æ�) 18Ù Ï&XÚ 2016c 5� 23F 15 / 22

8.4 ü>��uÌÝN�

üüü>>>���&&&ÒÒÒ���)))¤¤¤—ÈÈÈÅÅÅ{{{

DSB�uÌÝN��®N&Ò¥kP{§ª�|^Ç$"¢Sþ§
=�3���ª�Òv±¡E�&Ò
§¡ù«N��ü>�N�"

|^b����Ï½pÏ>�ÈÅì§ÈØ��>��±¢yü>
�N�"

SSBN�Jp
ªÌ|^Ç§�d´O\
N�ì�E,5"
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8.4 ü>��uÌÝN�

üüü>>>���&&&ÒÒÒ���)))¤¤¤—£££���{{{
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8.5 ^óÀG�1Å�N� 8.5.1 óÀG1ÅN�

óóóÀÀÀGGG111ÅÅÅÌÌÌÝÝÝNNN������������ÚÚÚªªª���©©©ÛÛÛ

�ÌÝN��1Å&Ò´óÀG
�§¡�óÀG1ÅN�"

y(t) = x(t)c(t)

C(jω) = 2π
∞∑

k=−∞
akδ(ω −

2π

T
k)

ak =
sin ∆π

T k

πk

Y (jω) =
1

2π
X(jω) ∗ C(jω)

=

∞∑
k=−∞

akX

[
j(ω − 2π

T
k)

]
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8.5 ^óÀG�1Å�N� 8.5.1 óÀG1ÅN�

óóóÀÀÀGGG111ÅÅÅÌÌÌÝÝÝNNN������ªªª���©©©ÛÛÛ

��N�&Òx(t)��pª
ÇωM÷v2ωM < 2π/T§=��
y3ÑÑY (jω)¥Øu)ªÌ�­
U§�±^n�$ÏÈÅìl®N
&Ò¥)NÑx(t)"

$Ï���ªÇW�÷vµ

ωM < W < ωc − ωM

ak =
sin ∆π

T k

πk

dY (jω)�ªÌ�±wÑ§Ù3ª
�þ�ÌÝ�∆/Tk'"

��5¿�´§þã(ØéÙ
§/G�±Ï5óÀ1ÅÅ/�Ñ
¤á"XÛ¡EÌ��ÄXêak"
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8.5 ^óÀG�1Å�N� 8.5.2 �©õ´E^

���©©©õõõ´́́EEE^̂̂ÚÚÚ)))EEE^̂̂

3óÀG1Å�z��±Ïp§�g��´&Ò©����A��
Y§3T�YSDxù�´&Ò"���´&Ò��Y*dØ­U§Ò
�±¢yõ´&Ò�Ó�Dx"3�ÂàÏLÌ}�SJ�¢y)E
^"
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8.6 �Ù�(

���ÙÙÙ���(((

�Ù��Fá�©Û3Ï&+��A^:

?Ø
�Ï&XÚk'�Ä�Vg§AO´Ï&XÚ¥ÊHæ^�
N�Eâ"

±�u&Ò��1Å§?Ø
DSB!AM±9SSBN��N��)
N�Y"?Ø
ª©E^Eâ"

?Ø
óÀG1ÅN�9�©õ´E^"

��µ

CH8-1µ8.4§8.9§8.21§8.22"

CH8-2µ8.12§8.24§8.28§8.36§8.40"

5¿µ8.4¥§��ªÇ�400πU�500π"

SKtØµ

8.36(b)¥§ωr7L÷vA�ωT7L÷v"
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