
ȭɈəɐ Ɏ ɈɎɊɋɔ  
ɐɆɐ ɗɎɉɓɆɑɡ 

ȼɎɚɖɔɈɔɏ ɍɈəɐ Ɏ ɈɎɊɋɔ 

ȱɋɐɜɎɥ 1 



ȴɕɖɋɊɋɑɋɓɎɋ ɗɎɉɓɆɑɆ 

Âçɕɖɔɜɋɗɗ ɎɍɒɋɓɋɓɎɥ Ɉɔ ɈɖɋɒɋɓɎ 
ɚɎɍɎɝɋɗɐɔɉɔ ɗɔɗɘɔɥɓɎɥ ɐɆɐɔɉɔ-ɘɔ 
ɔɇɠɋɐɘɆ, Ɉ ɖɋɍəɑɢɘɆɘɋ ɐɔɘɔɖɔɉɔ 
ɔɗəɟɋɗɘɈɑɥɋɘɗɥ ɕɋɖɋɊɆɝɆ ɣɓɋɖɉɎɎ Ɏ 
ɎɓɚɔɖɒɆɜɎɎè 

ÂçɈɆɖɢɎɖəɋɒɆɥ ɕɋɖɋɒɋɓɓɆɥ, ɗ ɕɔɒɔɟɢɤ 
ɐɔɘɔɖɔɏ ɕɋɖɋɊɆɋɘɗɥ ɎɓɚɔɖɒɆɜɎɥ ɕɔ 
ɣɑɋɐɘɖɔɓɓɡɒ ɜɋɕɥɒè 
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ȰɑɆɗɗɎɚɎɐɆɜɎɥ ɗɎɉɓɆɑɔɈ 
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ɕɔ ɗɕɔɗɔɇə ɚɎɍɎɝɋɗɐɔɉɔ ɕɖɋɊɗɘɆɈɑɋɓɎɥ 
ɆɐəɗɘɎɝɋɗɐɎɋ, ɗɈɋɘɔɈɡɋ, ɣɑɋɐɘɖɎɝɋɗɐɎɋ Ɏ Ɋɖ. 

ɕɔ ɗɘɋɕɋɓɎ ɕɖɋɊɗɐɆɍəɋɒɔɗɘɎ 
ɊɋɘɋɖɒɎɓɎɖɔɈɆɓɓɡɋ 
ɗɑəɝɆɏɓɡɋ 
ɐɈɆɍɎɗɑəɝɆɏɓɡɋ 

ɕɔ ɗɘɋɕɋɓɎ ɎɍɒɋɓɋɓɎɥ ɗɈɔɏɗɘɈ 
ɗɘɆɜɎɔɓɆɖɓɡɋ 
ɓɋɗɘɆɜɎɔɓɆɖɓɡɋ 

 ɕɔ ɛɆɖɆɐɘɋɖə ɎɍɒɋɓɋɓɎɥ ɍɓɆɝɋɓɎɏ ɚəɓɐɜɎɎ, 
ɔɕɎɗɡɈɆɤɟɋɏ ɗɎɉɓɆɑ, Ɏ ɋɋ ɕɋɖɋɒɋɓɓɔɏ 
ɓɋɕɖɋɖɡɈɓɡɋ (ɆɓɆɑɔɉɔɈɡɋ), ɊɎɗɐɖɋɘɓɡɋ, 
ɜɎɚɖɔɈɡɋ 



ȷɎɉɓɆɑɡ 
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Â ȷɎɉɓɆɑ ï ɗɐɆɑɥɖɓɆɥ ɚəɓɐɜɎɥ ɔɘ ɔɊɓɔɉɔ ɎɑɎ 
ɓɋɗɐɔɑɢɐɎɛ ɆɖɉəɒɋɓɘɔɈ. 

s(t) ï ɍɈəɐ  

ȵɖɎɒɋɖɡ ɗɎɉɓɆɑɔɈ 

f(x,y) ï ɎɍɔɇɖɆɌɋɓɎɋ  



ȭɈəɐɔɈɡɋ ɗɎɉɓɆɑɡ 

ÂȲəɍɡɐɆɑɢɓɡɋ Ɏ ɖɋɝɋɈɡɋ ɗɎɉɓɆɑɡ ï
ɐɈɆɍɎɗɑəɝɆɏɓɡɋ ɓɋɗɘɆɜɎɔɓɆɖɓɡɋ 
ɗɎɉɓɆɑɡ, ɘɔ ɋɗɘɢ ɕɖɋɊɗɐɆɍɆɘɢ Ɏɛ 
ɍɓɆɝɋɓɎɥ ɒɔɌɓɔ ɘɔɑɢɐɔ ɗ ɓɋɐɔɘɔɖɔɏ 
Ɉɋɖɔɥɘɓɔɗɘɢɤ, ɕɔɣɘɔɒə Ɋɑɥ Ɏɛ 
ɎɍəɝɋɓɎɥ Ɏɗɕɔɑɢɍəɤɘɗɥ ɗɘɆɘɎɗɘɎɝɋɗɐɎɋ 
ɒɋɘɔɊɡ, Ɇ ɘɆɐɌɋ ɒɋɘɔɊɡ ɗɕɋɐɘɖɆɑɢɓɔɉɔ 
Ɏ ɐɔɖɖɋɑɥɜɎɔɓɓɔɉɔ ɆɓɆɑɎɍɆ 
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˨͔͔͙͙͍ͭͪͣͤͪͦ͊ͤͤ·͚ ͙͎ͫͤ͊͡ 

Â˽͔͚ͪͦͫͭ΄͙ͣ ͔͙͙ͨͪͦ͒;͔͙ͫͣ͟ 
͔͔͙͙͍͒ͭͪͣͤͪͦ͊ͤͤ·ͣ ͙͎ͫͤ͊ͦͣ͡ Ύ͍͡Ύ͔ͭͫΎ 
͎͙͊ͪͣͦͤ;͔͔ͫͦ͟ ͔͙͔ͦ͋͊ͤ͟͡Σ ͔͔ͦͨͪ͒͡Ύ͔͔ͣͦ 
͊ͦͤͦͣ͘͟Υ   s(t) = A Ҏ cos ( t̟ - ̞ ) 

Â˽ͦ͒ ͔͔͙͙ͤͨͪͦ͒;͔͙ͫͣ͟ ͙͎ͫͤ͊ͦͣ͡ ͙ͨͦͤͣ͊Όͭ 
͡Ό͚͋ͦ ͔͔͙͙͍͒ͭͪͣͤͪͦ͊ͤͤ·͚ ͙͎ͫͤ͊͡Σ ͒͡Ύ 
͎ͦͭͦͪͦͦ͟ ͔ͤ ͫͯ΅͔͍͔ͫͭͯͭ ͔ͦͤ͟;͎ͤͦͦ ͔ͦͭͪ͊͘͟ 
͍͔͔͙ͪͣͤ ́ Σ ͍͔ͦͭ;͊Ό΅͔͎ͦ ͍͙ͯͫͦ͡ΌΥ   s(t) = s(t + T) 

Â˻͍͚ͫͤͦͤͦ ͻ͔͙͙͚͊ͪ͊ͭͪͫͭͦ͟͟ ͔͔͙͙ͤͨͪͦ͒;͔͎ͫͦͦ͟ 
͙͎ͫͤ͊͊͡ Ύ͍͡Ύ͔ͭͫΎ ͔͎ͦ ͔ͫͨͭͪ͊͟͡Έͤ͊Ύ ͺͯͤ͟ͼ͙Ύ 
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ȷɑəɝɆɏɓɡɋ ɗɎɉɓɆɑɡ 

Â˿ͯ͡;͚͊ͤ·͔ ͙͎ͫͤ͊͡· ͔͍ͨͪ͒ͫͭ͊͡ΎΌͭ ͚ͫͦ͋ͦ 
ͻ͙͊ͦͭ;͔͙͔ͫ͟ ͺͯͤ͟ͼ͙͙ ͍͔͔͙ͪͣͤ 

Â˻͍ͫͤͦͤ·͔ ͻ͔͙͙͙͊ͪ͊ͭͪͫͭ͟͟ ͫͯ͡;͚͊ͤ·ͻ ͙͎͍ͫͤ͊ͦ͡Υ  
ς͊ͦͤ͘͟ ͔͔͔͙ͪ͊ͫͨͪ͒ͤ͡Ύ ͍͔ͪͦΎ͔͚ͭͤͦͫͭ ό͙͔ͦͭͤͦͫͭ͡Έͤ͊Ύ 
͙͔͒ͭ͡͡ΈͤͦͫͭΈ ͔ͨͪ͋·͍͙͊ͤΎ ͍͔͙͡;͙ͤ· ͙͎ͫͤ͊͊͡ ͍ 
͔͔͔ͦͨͪ͒ͤͤͦͣ͡ ͙͔͍͔ͤͭͪ͊͡ ͍͔͚ͯͪͦͤΣ ͦͭͤͦ΄͔͙͔ͤ 
͙ͣ͊ͫͣ͊͟͡Έͤ·ͻ ͤ͊͘;͔͙͚ͤ ͟ ͔͔͍͙ͫͪ͒ͤ͊͒ͪ͊ͭ͟;ͤͦͣͯ 
(͙ͨ͟ͺ͊ͭͦͪ͟ύ  ͙ ͪΎ͒ ͎͙͒ͪͯͻ ύ 

ς͔ͫͨͭͪ͊͟͡Έ͔ͤͦ ͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͣͦ΅͙ͤͦͫͭ ͙͎ͫͤ͊͊͡ 
ό͔͔͔͙͔ͪ͊ͫͨͪ͒ͤ͡ ͔͔͚ͫͪ͒ͤ ͣͦ΅͙ͤͦͫͭ ͙͎ͫͤ͊͊͡ ͨͦ 
;͊ͫͭͦͭ͊ͣύ 
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ȷɕɋɐɘɖ ɗɎɉɓɆɑɆ 

ÂȨɈɋɊɋɒ ɕɔɓɥɘɎɋ ɗɕɋɐɘɖɆ 
ɆɓɆɑɔɉɔɈɔɉɔ ɗɎɉɓɆɑɆ: 
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dtetxX ti2)()(

(ɖɆɍɑɔɌɋɓɎɋ ɓɆ ɗɎɓəɗɔɎɊɡ ɗ ɖɆɍɑɎɝɓɡɒɎ ɝɆɗɘɔɘɆɒɎ) 

deXtx ti2)()(

x(t) ï ɎɗɛɔɊɓɡɏ ɗɎɉɓɆɑ 
 
X(Ȋ) ï ɗɕɋɐɘɖ, ɘ.ɋ. ɐɔɣɚɚɎɜɎɋɓɘɡ ɕɖɎ ɉɆɖɒɔɓɎɐɆɛ ɗ ɝɆɗɘɔɘɔɏ Ȋ 



ȨɎɊɡ ɗɎɉɓɆɑɔɈ 

Â ȳɋɕɖɋɖɡɈɓɡɏ (ɆɓɆɑɔɉɔɈɡɏ) ɗɎɉɓɆɑ ï ɍɓɆɝɋɓɎɥ 

ɚəɓɐɜɎɎ Ɏ ɆɖɉəɒɋɓɘɆ Ɉ ɐɔɘɔɖɔɒ Ɏɍɒɋɓɥɤɘɗɥ 

ɓɋɕɖɋɖɡɈɓɔ Ɏ ɒɔɉəɘ ɇɡɘɢ Ɏɍɒɋɖɋɓɡ Ɉ ɑɤɇɡɋ 

ɒɔɒɋɓɘɡ ɈɖɋɒɋɓɎ 

Â ȪɎɗɐɖɋɘɓɡɏ ɗɎɉɓɆɑ ï ɍɓɆɝɋɓɎɥ ɚəɓɐɜɎɎ Ɉ 

ɐɔɘɔɖɔɒ Ɏɍɒɋɓɥɤɘɗɥ ɓɋɕɖɋɖɡɈɓɔ, Ɇ Ɇɖɉəɒɋɓɘ 

ɒɔɌɋɘ ɕɖɎɓɎɒɆɘɢ ɘɔɑɢɐɔ ɗɘɖɔɉɔ 

ɚɎɐɗɎɖɔɈɆɓɓɡɋ ɍɓɆɝɋɓɎɥ  

Â ȼɎɚɖɔɈɔɏ ɗɎɉɓɆɑ ï ɍɓɆɝɋɓɎɥ ɚəɓɐɜɎɎ Ɏ 
ɆɖɉəɒɋɓɘɆ Ɉ ɐɔɘɔɖɔɒ ɒɔɉəɘ ɇɡɘɢ ɘɔɑɢɐɔ 
ɊɎɗɐɖɋɘɓɡɒɎ 

 

9 



ȵɖɎɒɋɖɡ ɗɎɉɓɆɑɔɈ 

Â ȦɓɆɑɔɉɔɈɡɋ (ɓɋɕɖɋɖɡɈɓɡɋ) 

ïȵɖɎɒɋɖɡ: 

ÂɍɈəɐ Ɉ ɈɔɍɊəɛɋ ɎɑɎ Ɉ ɕɖɔɈɔɊɋ, ɎɊəɟɋɒ ɔɘ ɒɎɐɖɔɚɔɓɆ 

ÂɎɍɔɇɖɆɌɋɓɎɋ (Ɋɔ ɈɈɔɊɆ Ɉ ɐɔɒɕɢɤɘɋɖ) 

ÂɍɆɕɎɗɢ ɕɔɐɆɍɆɓɎɏ ɊɆɘɝɎɐɆ 

Â ȼɎɚɖɔɈɡɋ (ɊɎɗɐɖɋɘɓɡɋ) 

ïȵɖɎɒɋɖɡ: 

ÂɍɈəɐ Ɉ ɐɔɒɕɢɤɘɋɖɋ (ɔɊɓɔɒɋɖɓɡɏ ɒɆɗɗɎɈ ɝɎɗɋɑ) 

ÂɎɍɔɇɖɆɌɋɓɎɋ Ɉ ɐɔɒɕɢɤɘɋɖɋ (ɊɈəɒɋɖɓɡɏ ɒɆɗɗɎɈ ɝɎɗɋɑ) 

ÂɍɆɕɎɗɢ ɕɔɐɆɍɆɓɎɏ ɊɆɘɝɎɐɆ Ɉ ɐɔɒɕɢɤɘɋɖɋ (ɔɊɓɔɒɋɖɓɡɏ ɒɆɗɗɎɈ) 

3 2 1 0 1 2 3

ȴɊɓɔɒɋɖɓɡɏ 
ɜɎɚɖɔɈɔɏ ɗɎɉɓɆɑ 
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ȴɜɎɚɖɔɈɐɆ ɗɎɉɓɆɑɔɈ 

Â ˽͔͍͙͔ͪͦ͋ͪ͊ͦ͊ͤ͘ ͎͍͎͊ͤ͊ͦͦͦͦ͡ ͙͎ͫͤ͊͊͡ ͍ ͼ͙ͺ͍͚ͪͦͦΥ 

ς͙͔͙͒ͫͪͭ͊͘͟ͼ͙Ύ όͫΉ͙͍͙͔ͣͨͪͦ͊ͤ͡ύ ͨͦ ͍͔͔͙ͪͣͤ 

ς͍͍͙͔͊ͤͭͦ͊ͤ͟ ͨͦ ͙͔͊ͣͨͭͯ͒͡ 

ς͙͍͙͔ͦ͒ͪͦ͊ͤ͟ ͤ͊͘;͔͙͚ͤ 
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ȼɎɚɖɔɈɔɋ ɕɖɋɊɗɘɆɈɑɋɓɎɋ 

Sampling  Quantization  ȊȷȪȵȸȭȸȬɅȳ ȻȲȭȷȪȵ  

12 
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ȴɕɋɖɆɜɎɥ ɊɎɗɐɖɋɘɎɍɆɜɎɎ 

Â˽͔͍͙͔ͪͦ͋ͪ͊ͦ͊ͤ͘ ͙͎ͫͤ͊͊͡ ͙͘ ͔͔ͤͨͪͪ·͍͚ͤͦ ͺͦͪͣ· 

͍ ͙͔͒ͫͪͭͤͯ͟Ό ͣͦ͗ͤͦ ͔͍͙ͨͪ͒ͫͭ͊ͭΈ ͊͟͟ ͔ͪͯ͘͡Έͭ͊ͭ 

͙͔͔͙ͣͪͤ͘Ύ ͎͍͔ͣͤͦͤͤ·ͻ ͤ͊͘;͔͙͚ͤ ͙͎ͫͤ͊͊͡ ;͔͔ͪ͘ 

ͨͦͫͭͦΎͤͤ·͔ ͔͙ͨͪͦͣ͗ͯͭ͟ ͍͔͔͙ͪͣͤ 

Â˽ͦͯ͡;͔ͤͤ͊Ύ ͍ͫͦͦͯͨͤͦͫͭ͟Έ ͦͭͫ;͔͍ͭͦ ͔͊ͭͣ͘ 
͔͔ͨͪͦ͋ͪ͊ͯͭͫ͘Ύ ͍ ;͙͍ͫͦͯ͡Ό ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͙  
ͤ͊͘·͍͔͊ͭͫΎ ͙͔͙͒ͫͪͭ͊͘͟ͼ͙͔͚ (ͫΉ͙͍͙͔ͣͨͪͦ͊ͤͣ͡) 

ς͍ͫͦͦ͡ ζͫΉͣͨ͡η ͔ͯͨͦͭͪ͋͡Ύ͔ͭͫΎ ͔ͭ͊͗͟ ͙ ͍ ͎͒ͪͯͦͣ 
ͤ͊͘;͔͙͙ͤ ς ͦ ͔͋ͪ͊͘ͼ ͙͙͊ͨͫ͘ ͍ͯ͘;͙͊ͤΎ ͎͊ͦͦ͟͟-͙͋ͦ͡ 
͔ͦͭͪ͊͘͟ ͣͯ͘·͙͟Σ ͔ͪ;͙Σ ΄ͯͣ͊ ͙ ͒ͪΦ 
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ȦɓɆɑɔɉɔ-ɜɎɚɖɔɈɔɏ 
ɕɖɋɔɇɖɆɍɔɈɆɘɋɑɢ 

14 

ȺȳȽ 

ȩȸȮ 

ȦȮȲ ȰɔɊɋɖ 

U(t) 

ȒȔȖ- 

ȻȲȭȷȪȵ 



ȵɖɎɓɜɎɕ ɖɆɇɔɘɡ Ȧȼȵ 

Â̅ͯͤ͟ͼ͙ͦͤ͊͡Έͤ͊Ύ ͫͻ͔ͣ͊ ͎͊ͤ͊ͦͦ͡-ͼ͙ͺ͍͎ͪͦͦͦ 
͔͍͔ͨͪͦ͋ͪ͊ͦ͊ͭ͘͡Ύ ͍͟͡Ό;͔͊ͭΥ  
ς͍ͻ͚ͦ͒ͤͦ ͙͎ͫͤ͊͡ U(t)  

ς͎͙ͦͪ͊ͤ;͙͍͊Ό΅͙͚ ͙ͤͦ͘͟;͊ͫͭͦͭͤ·͚ ͺ͙͡Έͭͪ ό̅˹̉ύ 

ς͙͊ͣͨͭͯ͒ͤͦ͡-͙ͣͨͯ͡Έͫͤ·͚ ͣͦ͒ͯ͡Ύͭͦͪ όˢˮ˸ύ 

ς͎͔͔ͤͪ͊ͭͦͪ ͍ͭ͊ͭͦ͟·ͻ ͙ͣͨͯ͡Έ͍ͫͦ ό˥́ˮύ 

ς͍·ͻ͚ͦ͒ͤͦ ͙͎ͫͤ͊͡ ˢˮ˸ ͔͍ͨͪ͒ͫͭ͊͡Ύ͔ͭ ͚ͫͦ͋ͦ 
͍͔͔ͪͣͤͤͯΌ ͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈ ͦͭͫ;͔͍ͭͦΣ ͦͭͫͭͦΎ΅͙ͻ 
͙ͦ͒ͤ ͦͭ ͎͎͒ͪͯͦͦ ͤ͊ ͙͔͍ͤͭͪ͊͡ ͍͔͔͙ͪͣͤΣ ͤ͊͘·͍͔͊ͣ·͚ 
͔͙ͨͪͦ͒ͦͣ ͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ 

ς͍ ͔͔ͦ͒ͪ͟ ˢ̇˽ ͍·ͻ͚ͦ͒ͤͦ ͙͎ͫͤ͊͡ ͍͔͊ͤͭͯͭͫ͟Ύ ͨͦ ͍ͯͪͦͤΌ 
͙ ͙͔ͦ͒ͪͯͭͫ͟Ύ 

 

15 



ȽɆɗɘɔɘɆ ɊɎɗɐɖɋɘɎɍɆɜɎɎ 

Â͍͔͙͡;͙ͤ͊ f Σ͒ ͦ͋ͪ͊ͭͤ͊Ύ ͔͙ͨͪͦ͒ͯ 
ό͙͔͍ͤͭͪ͊ͯ͡ύ ͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ όf  ͒= 1/T͒ ), 
ͤ͊͘·͍͔͊ͭͫΎ ;͚͊ͫͭͦͭͦ ͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ 

Â;͊ͫͭͦͭ͊ ͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ (sample rate) 
͍ͪ͊ͤ͊ ;͙ͫͯ͡ ͦͭͫ;͔͍ͭͦ ͫ ͙͎ͤ͊͊͡ ͍ ͔ͫͯͤ͒ͯ͟ 

ς ͤ ͙͔͊ͨͪͣͪΣ ͍͔͙͡;͙ͤ͊ ;͊ͫͭͦͭ· 
͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ пу ͟˥ͼ ͦͤ͊͘;͔͊ͭΣ ;ͭͦ ͍ ˢ̇˽ 
͍͍͚ͯͦͦ͘͟ ͊ͪͭ͟· ˽˴ ͍·͔ͨͦͤͤͦ͡ пуллл 
ͦͭͫ;͔͍ͭͦ ͙͎ͫͤ͊͊͡ ͊͘ ͔ͫͯͤ͒ͯ͟ 
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ȸɋɔɖɋɒɆ ȰɔɘɋɑɢɓɎɐɔɈɆ 

Âζ͔͙͔ͤͫ͊͗ͤͤ͊͟Ύ ͔͔ͨͪ͒͊;͊ 
͔͔ͤͨͪͪ·͍͎ͤͦͦ ͎͍͎͊ͤ͊ͦͦͦͦ͡ ͙͎ͫͤ͊͊͡ ͫ 
͚ͨͦͦͫͦ͡ ;͊ͫͭͦͭ лΧfmax ͒ ͙͔͚ͫͪͭͤͦ͟ 
͔͍͔ͨͦͫ͒ͦ͊ͭ͡͡ΈͤͦͫͭΈΌ ͔͎ͦ ͦͭͫ;͔͍ͭͦ 
͍ͦͣͦ͗ͤ͊͘ ͭͦ͡Έͦ͟ ͍ ͭͦͣ ͫͯ͡;͔͊Σ  
͔͙ͫ͡ ;͊ͫͭͦͭ͊ ͙͔͙͒ͫͪͭ͊͘͟ͼ͙͙ f  ͒ͫ ͍Ύ͊ͤ͊͘ ͫ 
͙ͣ͊ͫͣ͊͟͡Έ͚ͤͦ ;͚͊ͫͭͦͭͦ fmax ͙ ͫͻ͎ͦ͒ͤͦͦ 
͙͎ͫͤ͊͊͡ ͔ͫ͒ͯ͡Ό΅͙ͣ ͫͦͦͭͤͦ΄͔͙͔ͤͣΥ   
                                f  ͒>  2fmax   η 
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ȷɒɡɗɑ ɘɋɔɖɋɒɡ 
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ȵəɗɘɢ 

1. ɗɕɋɐɘɖ ɗɎɉɓɆɑɆ x(t) ɓɋ ɗɔɊɋɖɌɎɘ ɝɆɗɘɔɘ Ɉɡɞɋ F, ɘ.ɋ. X(Ȋ)=0 
ɍɆ ɕɖɋɊɋɑɆɒɎ ɔɘɖɋɍɐɆ [-F, F] 

2. ɊɎɗɐɖɋɘɎɍɆɜɎɥ ɗɎɉɓɆɑɆ x(t) ɕɖɔɎɍɈɔɊɎɘɗɥ ɗ ɝɆɗɘɔɘɔɏ Fs , ɘ.ɋ. 
Ɉ ɒɔɒɋɓɘɡ ɈɖɋɒɋɓɎ nT, ɍɊɋɗɢ T= 1/Fs

 

3. Fs Ó 2F 

Â ȸɔɉɊɆ ɎɗɛɔɊɓɡɏ ɆɓɆɑɔɉɔɈɡɏ ɗɎɉɓɆɑ x(t) ɒɔɌɓɔ ɘɔɝɓɔ 
ɈɔɗɗɘɆɓɔɈɎɘɢ Ɏɍ ɋɉɔ ɜɎɚɖɔɈɡɛ ɔɘɗɝɋɘɔɈ x(nT), ɕɔɑɢɍəɥɗɢ 
ɎɓɘɋɖɕɔɑɥɜɎɔɓɓɔɏ ɚɔɖɒəɑɔɏ 

n

nTtSincnTxtx )()()(
tF

tF
tSinc

s

ssin
)(



ȵɋɖɋɊɎɗɐɖɋɘɎɍɆɜɎɥ 

ÂȮɍɒɋɓɋɓɎɥ ɝɆɗɘɔɘɡ ɊɎɗɐɖɋɘɎɍɆɜɎɎ: 

ïəɒɋɓɢɞɋɓɎɋ ɝɆɗɘɔɘɡ ɊɎɗɐɖɋɘɎɍɆɜɎɎ 
ɓɆɍɡɈɆɋɘɗɥ ɊɋɜɎɒɆɜɎɋɏ 

ïəɈɋɑɎɝɋɓɎɋ ɝɆɗɘɔɘɡ ɊɎɗɐɖɋɘɎɍɆɜɎɎ 
ɕɖɔɎɗɛɔɊɎɘ ɗ ɕɔɒɔɟɢɤ ɕɖɔɜɋɗɗɆ 
ɎɓɘɋɖɕɔɑɥɜɎɎ 
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Ƀɚɚɋɐɘ ɣɑɆɏɍɎɓɉɆ 

20 

Â ȵəɗɘɢ ɍɈəɐ ɓɋ ɗɔɊɋɖɌɎɘ ɝɆɗɘɔɘ Ɉɡɞɋ 20 ɐȩɜ. ȸɔɉɊɆ, 
ɕɔ ɘɋɔɖɋɒɋ ȰɔɘɋɑɢɓɎɐɔɈɆ, ɒɔɌɓɔ ɈɡɇɖɆɘɢ ɝɆɗɘɔɘə 
ɊɎɗɐɖɋɘɎɍɆɜɎɎ 40 ɐȩɜ. 

Â ȫɗɑɎ Ɉ ɍɈəɐɋ ɕɔɥɈɎɑɆɗɢ ɕɔɒɋɛɆ ɗ ɝɆɗɘɔɘɔɏ 28 ɐȩɜ, 
ɘɔ əɗɑɔɈɎɥ ɘɋɔɖɋɒɡ ȰɔɘɋɑɢɓɎɐɔɈɆ ɕɋɖɋɗɘɆɑɎ 
Ɉɡɕɔɑɓɥɘɢɗɥ. 



Aliasing  

21 

Â ȵɖɔɈɋɊɋɒ ɊɎɗɐɖɋɘɎɍɆɜɎɤ ɗ ɝɆɗɘɔɘɔɏ 40 ɐȩɜ, Ɇ ɍɆɘɋɒ ï 
ɈɔɗɗɘɆɓɔɈɎɒ ɆɓɆɑɔɉɔɈɡɏ ɗɎɉɓɆɑ sinc-ɎɓɘɋɖɕɔɑɥɜɎɋɏ. 

 

 

 

 

 

 

 

Â ȵɔɒɋɛɆ ɔɘɖɆɍɎɑɆɗɢ ɔɘ ɕɔɑɔɈɎɓɡ ɝɆɗɘɔɘɡ ɊɎɗɐɖɋɘɎɍɆɜɎɎ Ɉ 
ɓɎɌɓɤɤ ɝɆɗɘɢ ɗɕɋɐɘɖɆ Ɏ ɓɆɑɔɌɎɑɆɗɢ ɓɆ ɍɈəɐ. ȵɔɒɋɛɆ 
ɕɋɖɋɒɋɗɘɎɑɆɗɢ Ɉ ɗɑɡɞɎɒɡɏ ɊɎɆɕɆɍɔɓ ï Aliasing. 



ȦɓɘɎɣɑɆɏɍɎɓɉɔɈɡɏ ɚɎɑɢɘɖ 

22 

Â ȵɖɎɒɋɓɋɓɎɋ ɕɋɖɋɊ ɔɜɎɚɖɔɈɐɔɏ ɆɓɘɎɆɑɎɆɗɎɓɉɔɈɔɉɔ 
ɚɎɑɢɘɖɆ: 

ï ɔɓ ɕɔɊɆɈɎɘ Ɉɗɋ ɕɔɒɋɛɎ Ɉɡɞɋ ɕɔɑɔɈɎɓɡ ɝɆɗɘɔɘɡ 
ɊɎɗɐɖɋɘɎɍɆɜɎɎ (Ɉɡɞɋ 20 ɐȩɜ) Ɏ ɕɖɔɕəɗɘɎɘ Ɉɋɗɢ 
ɗɎɉɓɆɑ ɓɎɌɋ 20 ɐȩɜ. 

ï ɕɔɗɑɋ ɣɘɔɉɔ əɗɑɔɈɎɥ ɘɋɔɖɋɒɡ ȰɔɘɋɑɢɓɎɐɔɈɆ 
ɇəɊəɘ Ɉɡɕɔɑɓɥɘɢɗɥ Ɏ ɣɑɆɏɗɎɓɉɆ ɓɋ ɈɔɍɓɎɐɓɋɘ. 

ï ɗɑɋɊɔɈɆɘɋɑɢɓɔ, ɕɔ ɜɎɚɖɔɈɔɒə ɗɎɉɓɆɑə ɒɔɌɓɔ 
ɇəɊɋɘ ɈɔɗɗɘɆɓɔɈɎɘɢ ɎɗɛɔɊɓɡɏ ɆɓɆɑɔɉɔɈɡɏ 
ɗɎɉɓɆɑ. 


