ADSP-ExH

Let v(n) be a time-discrete signal
v(n) = [v(0), v(1),v(2),v(3),v(4),v(5),v(6),v(7)].

(a) Separate the signal v(n) into even and odd time-indices v1(n) and vo(n) respectively
and find the DFT expression for each separated sequence.
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(b) Now compute the DFT of v(n) using the above expressions.
A g : M+
Vi = vemy WM =S yeaay WM T FZ Vi2n41) W )
h=0 nc-o g n=0
Glid into Urtm, odd
M2 ML 2N
g 14 gﬁ Toddte factor of
s g WMy DFY
[ ~y g 2T A —y 4y 207 ~ 2T
\/Vg/u In+1) _ z/()/4/1 > (2h+ ): ZJMTH I oM 5

_ M. M
= Wyt Wy

3
3
Vgl p) = 2 Veenin) - \/\/L,’u'rL + \/\/SM 2 Vodif (n) \/\/11/“'rL

hyo no

~ ~
L e M=Y DFY
> §PZ;L

g’PoﬁL’r Ty }h{o ¥ L{-Fo,}]_{ :D):T\



(c) Sketch the signal flow diagrams when DFT is directly applied to v(n) and as shown
in part (b). Show the reduction in complexity by computing the number of complex
multiplications for each method.
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(d) Can the complexity be reduced further? If yes then find the final expression.
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As we can see, also over here we need the same basic scheme that we have used also in the previous decompositions:
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This basic scheme is called , butterfly” of a radix-2 FFT. The abbreviation FFT stands for Fast Fourier Transform.
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