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4.6 Bandwidth-Efficient Modulations
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DSB = double sidebands
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 [2.30]When 𝑚 𝑡 is real-
valued, its spectrum 𝑀 𝑓
has conjugate symmetry.

 [4.9] With such message, the 
corresponding modulated 
signal’s spectrum 𝑋 𝑓 will 
also inherit the symmetry but 
now centered at 𝑓 (instead of 
at 0).

 The portion that lies above 𝑓
is known as the upper 
sideband (USB) and the 
portion that lies below 𝑓 is 
known as the lower 
sideband (LSB). 

 Similarly, the spectrum 
centered at 𝑓 has upper and 
lower sidebands.
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[Figure 31 in Example 4.84]
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