
Lecture - 12 



·. Prob. 2 : Derive DIT FFT flow graph for N = 4 hence find OFT of x ( n ) = {1, 2, 3, 4}

Soln.:

First stage of decimation 

We have. the equations for firs-t stage of decimation. 

X ( k ) = F 1 ( k ) + � F2 ( k ) ,

and X ( k + � ) = F 1 ( k ) - � F 2 ( k ),

Here N = 4 

and 

X(k) 

X(k+2 ) 

Putting values of k in Equation (3) we get, 
0 X ( 0) = F1 ( 0) + W 4 F2 ( 0)

and X ( 1) = F1 ( 1) + W 4 F2 ( 1)

Similarly putting values of kin Equation (4) we get, 

X ( 2 ) = F 1 ( 0 ) - W� F 2 ( 0 )

and X ( 3) = F1 ( 1 )- w: F2 ( 1 )

This signal flow graph is shown in Fig. G-12(a) 
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Prob. 3 : Let x ( n ) be a finite duration sequence of length 8 such that 
X ( n) = { - 1, 0, 2, 0, - 4, 0, 2, 0} 

Soln.: 

(a) Find X ( k ) using DITFFT flow graph.
(b) Using the result in (a) and not otherwise find OFT of sequence

x1 ( n ) = { - 1, 2, - 4, + 2}. Justify your answer.

(c) Using result in (b) find OFT of sequence
x2 ( n ) = { -- 4, + 2, - 1 , + 2}

(a) lJlis flow graph is as shown in Fig. G-l l(a)
Here s1 ( n) represents output of stage - 1 and s2 ( n )  represents output - of stage - 2. The

different values of twiddle factor are as follows 
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Output of stage - 1 

s1 ( 0) =

s1 ( 1 ) =

s1 ( 2) =

s1 ( 3) =

. 0 
. 

X (fil ) + W X ( 4 ) = - 1 + 1 · ( -4 ) = -5 
8 
0 

x(O)-W x(4)=-l-1(-4)=3 
8 
0 

x(2)+W x(6)=2+1·(2)=48 

X ( 2 ) -W
O 

X ( 6 ) = + 2 -1 · ( 2 ) = 08 




















