24EC403-DIGITAL SIGNAL PROCESSING

IDFT PROBLEMS

1. Find the IDFT of the sequence

X(k)={5,0,1-j,0,1,0,1+j,0} here N=8
Jmk

x(n)—. ZX(k)e N 9<n<N-1

2mkn

|
x(n)= gZX(k)EJ 5 0<n<7
k=0

* n=0

x(0) = é [X(0)+ X(D)+X(2)+ X(3)+ X () + X(5)+ X(6)+X(7)]

x(O):é[5+0+1—j+0+1+0+1+j+0]

1
x(0)2§[8] x(0)=1
* n=1,
nﬁr(l) 7 j_mfr
.x(l)— ZX(k)e §ZX(k)e 4
k=0
0! X{O)+X{l)e ! +X(2)e : +X{3)e s X () s
X =3
+X(5)e L EX(6)e t +X(T)e ¢ |

x(1)=0.75
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* Similarly |x(2)=0.5] |x(3)=0.25||x(4) =1
x(5)=0.75] |x(6)=0.5| [x(7)=0.25
* Final Answer:

* x(n)={1,0.75,0.5,0.25,1,0.75,0.5,0.25}

Find the IDFT of X(k) = {4. 2, 0, 4} directly.

Soln:

Given DFT is X(k) = {4, 2. 0, 4}. The IDFT of X(k), i.e. x(n) is given by

LS o BB e
x(n) = — Zx(k)yw"* _ _Z X (k) 2 om
N o N =
i o e
i.e. x(") - — Z X(k)(,j(.*.flmk
4‘:—()

3
x(0) =~ 3 X(k)e® = ~[X(0) + X(1) + X(2) + X(3)]
1= 4

1
=—[4+2+0+4]=25
4
1 ek 1 - .- .
(=7 Y Xyl = I[)((0) + X (e + X(2)e' + X(3)e"3“""]
k=0

1 . . .
_Z[4+ 20+ )+ 0+40-j]=1-jO.5
1 o ; 1 : ~ ;

=73 X (k)e' ™ = Z[X(O)+ X(1)e'™ + X(2) e + X(3)e’* |

k=0

_%14+ 2(=1+ jO)+ 0+ 4(—1+ jO)] =—0.5
3 : C Ly oy

x(3>_—% Y, X)) %[X(O)+X(l)e"3'7”’+X(2)e’3"‘ +X(3)e’ -’-'-’-']

k=0

'_%[4+ 20— H+0+40+ jH]l=1+j05

x3(n) = {2.5. 1 — jO.5, — 0.5, 1 + jO.5)
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Find the IDFT of X(k)={1.0., 1, 0}.
Soln:

Given X(k) = {1, 0, 1, 0}
Let the IDFT of X(k) be x(n).

N-1 N-— » .
x(n) ;—l 2 X(k) W,;;"k = L 2 X(k)e_l(l."rlh Ink
N k=0 N k=0

3
x(0) =%Z X(kye" -—%[X(O) + X(D)+X(2)+ X(3)]= %[1 +0+1+0]=0.5
k=0

3 : . y )
x(l) _% Z X(k)e.l(.frl!)k = % [X(O) + X(I)C’J('TIZ) + X(z)ejft +X(3)eﬂ3.’r/2)]
k=0

:l[] +0+ e +O]:l[]+0-] +0]=0
4 4
1 xk 1 : . 5
x(2) =3 X(kye™ = [ X(0) + X(1)e?™ + X(2)e7>" + X(3)er*™ |
k=0

:%[1 +0+ & +0]= %[l +0+1+0]=0.5
. . | _ | _
x(3)= i 3 X(kye! Pk = % [ X0+ X(De' ™™ + X(2)e™" + X(3)e/ ' |
k=0

:i[1+0+ef'3“+0]:£[1+0—1+0]:0

The IDFT of X(k) = {1, 0. 1. 0} is x(n) = {0.5, 0. 0.5, 0}.
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