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Q}Utl}nvQQB \N "OyO|t u=Wv N = 8 |=Q@ =Q decimination-in-time FFT sD} Qwor=l} |i=Qo |}=tvR=@ ’Q} R pmW “1
"OyO|t u=Wv X[2] ’DFT |xvwtv x@ x[7] |xvwtv R=

#CU}J jwi pmW nvQQB Q}Ut |wQ Q@ (gain) xQy@ “hr=”
#CU= CUQO |rm Cr=L QO u}= =}; #OQ=O OwHw X[2] QO u=}=B w x[7] R= ‘wQW =@ jwi u=} QH h=Qo QO Qo}O Q}Ut OvJ “?”

#OQ=O OwHw |HwQN |xvwtv Qy w |OwQw |xvwtv Qy u}@ Q}Ut O=OaD xJ ’|va}
|OwQw |xvwtv Qy xm O}yO u=Wv ’jwi u=} QH h=Qo QO =yQ}Ut uOQm p=@vO =@ "O} Q}o@ Q_v QO =Q X[2] ’DFT |xvwtv ’p=L “G”

xm O}vm |UQ=w |va} ’Ovm|t |R=@Vkv DFT |HwQN |=yxvwtv QO |@U=vDt O=OaD =@

X[2] =

N−1∑

n=0
e−j(2π/N)2n.
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x[n] O}vm ZQi "OyO|t u=Wv “|=x]kvffl8” N = 8 |=Q@ =Q decimination-in-time FFT sD} Qwor= u=} QH h=Qo ’Q} R pmW “2
xm Ovvm|t |}=tvR=@ =Q |}=RHt |=yx}=Q; D[.] w C[.] ’B[.] ’A[.] u=} QH h=Qo u}= QO "OW=@ X[k] u; DFT xm OW=@ |=xr=@vO

"Ov=xOW |Q=PoT}Ov= =yxQo QO xOWxO=Ou=Wv ?}DQD u=tyx@ |r=wDt Qw]x@

O}vmXNWt u}vJty "OvQ}o Q=Qk A[r], r = 0, 1, . . . ,7 |x}=Q; QO O}=@ xvwoJ x[n] |*xr=@vO QY=va xm O}vmXNWt “hr=”
"OvwW G=QNDU= D[r], r = 0, 1, . . . ,7 |x}=Q; R= O}=@ xvwoJ DFT |xr=@vO QY=va xm

Qo = O}vm sUQ w u}}aD =Q D[r], r = 0, 1, . . . ,7 |x}=Q; |xr=@vO ’C[.] w B[.] ’|v=}t |=yx}=Q; QO Q}O=kt u}}aD uwO@ “?”
"OW=@ x[n] = (−WN )n, n = 0, 1, . . . ,7 |OwQw |xr=@vO

"OW=@ x[k] = 1, k = 0, 1, . . . ,7 |HwQN |x} Qwi p}O@D Qo = O}vm sUQ w u}}aD =Q C[r], r = 0, 1, . . . ,7 |xr=@vO “G”

R=Uu=Uwv =} |DWoR=@ |r[=iD |xrO=at l} =@ =Q WN |=yu=wD xm CU= O}it C=kw= |y=o FFT sD} Qwor= |R=UxO=}B QO “3
"s} Q}o|t Q_v QO =Q N = 2v |=Q@ 2 |=v@t decimination-in-time sD} Qwor= l} ’xr�Ut u}= QO "s}vm O}rwD (oscillator)

x@ xrLQt l} R= O}=@ R=Uu=UwvTv=mQi ’?}=Q[ Ot;Q=m O}rwD |=Q@ "OWm|t Q} wYDx@ N = 8 |=Q@ =Q sD} Qwor= ‘wv u}= ’Q} R pmW
"Ovm Q}}eD Qo}O |xrLQt

DFT w sQiY |x}=Q; ’x}rw= |OwQw |xr=@vO |w=L |x}=Q; ’u}=Q@=v@ ’OvwW |Q=PoxQ=tW v = log2N =D 0 R= =yx}=Q; s}vm|t ZQi
V}B xm OvQ=O R=}vW r

N u=Um}?}=Q[ x@ =yxv=wQB |xty ’xOWxO=O |xrLQtl} QO =yxv=wQB |x@U=Lt QO "Ow@ Oy=wN s=v |x}=Q; QO
|=yQDU}HQQO x}=Q; u}= QO =yxO=O xm s}vm|t ZQi ’x}=Q; |Q=PoT}Ov= QO "OwW |@=} RQ= |DU}=@ O}OH ?}=Q[ uOQw; CUOx@ R=
|wQ R= x}=Q; u}t=m |x@U=Lt OQwt QO ’Q} R |=yVUQB |xty "Ov=xOW xQ}NP (N − 1) =D 0 |=yxQ=tW =@ |r=wDt \rDNt

"OvwW u=}@ m ?UL Q@ O}=@ =yMU=B "CU= 1 ≤ m ≤ v u; QO xm CU= x}=Q; u}t=(m − 1)
#CU= sRq s=m |xrLQt |=Q@ hrDNt ?} Q[ O=OaD xJ #OwW x@U=Lt s=m |xrLQt QO O}=@ xv=wQB O=OaD xJ “hr=”
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sRq s=m |xrLQt QO =yxv=wQB |=Q@ xm OW=@ W r
N ?}=Q[ |w=L h[n] u; |x@ Q[ MU=B xm O}U} wv@ |r[=iD |xrO=atl} “?”

"CU=
*xQwO "OW=@ ?w=vDt n ≥ 0 |=Q@ O}=@ h[n] |va} ’OW=@ xDW=O R=Uu=Uwv l} sQi O}=@ ’p@k CtUk QO |r[=iD |xrO=at “G”

"O}U} wv@ m R= |a@=D CQwYx@ R=Uu=Uwv u}=Tv=mQi |=Q@ CQ=@a l} ’u}= T=U= Q@ #CU}J h[n] ?w=vD

G=QNDU= ’Ovm|t |R=UxO=}B =Q FFT sD} Qwor=l} xm p=vo}U u=} QH h=Qol} R= xv=wQB u}= "O} Q}o@ Q_v QO =Q Q} R pmW |xv=wQB “4
%O}vm ?=NDv= =Q CU}r u}= QO xrtH u} QDj}kO "CU= xOW

"CU= xOW G=QNDU= decimination-in-time FFT sD} Qwor= l} R= xv=wQB u}= “hr=”
"CU= xOW G=QNDU= decimination-in-frequency FFT sD} Qwor= l} R= xv=wQB u}= “?”
"CU= xOt; FFT sD} Qwor= ‘wv s=Om R= xv=wQB u}= s}} wo@ xm CU}v umtt pmW |wQ R= “G”
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