ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Problem-1

Find the DFT of a sequence x(n)={1,1,0,0}

Given: x(n)={1,1,0,0} === N=4

X(K)=S'xme N k<N 1

XM=Y x(me ¢ . 0ck<3
K=0

X (0) =D x(n) = x(0) + X(1) + X(2) + X(3)

X(0)=2
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Problem-1 cont..

¢ K=1,
-joAn 3 .

£ =) x(nje 2

X ()= ix(n)e

—iA — 2 — 8

X (D)=x(0) +x(1)e 2 +x(2)e 2 +x(3)e 2

=1+cos’”= jsin"_
2 2

. X(1)=1]
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Problem-1 cont..

¢ K=2,
—j27(2)n _
X(2) = Zx(n)e 4 XX(n)e"’“

n=0

=1+ cosz— jsinz

. X(2)=1-1=0
. X(2)=0
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Problem-1 cont..

e K=3,
—j243)n

X(3)=Z3:x(n)e i =Z3:x(n)e_37ﬂn

_j3(1)7r _J-3(2)7z _j3(3)7r
X@B)=x(0)+x()e 2 +x(2)e 2 +x(3)e 2
~1+cos 3% jsin 37

2 2

* X(3)=1+4;
* X(k)={2,1-j,0,1+j}
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Problem-2
e Find IDFT of X(K)={1,0,1,0}

N-1 |
X(n):_il S X (K)e!2™ N ocn<N -1
k =0

3
x(n) = iZ X (k)el2™/* 0<n<3
k=0

* n=0, x(0) :izx(k): i[x(0)+ X (1)+ X (2) + X (3)]
 x(0)=0.5

EC8553 Discrete Time Signal Processing



ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

Problem-2 cont..

¢ n=1 13 %
~ ><(1)=ZZX(1<)e 4
k=0

O 3

\ %[x (0) + X (1)e’€ L X(2)e 2 +X (3)ej_2]

X(1) = %[u cos7z+ j sin
e x(1)=0
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Problem-2 cont..

_ 3 : 2(2) 7k
* n=2, x(2)=%ZX(k)eJ 4
k=0

L [X )+ X @er+ X (2er+ X (3)e]

X(2) = i [1+ cos 27+ ] sin 277

e x(2)=0.5
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Problem-2 cont..

o _3 1 3 jM
n=3, x(3):ZZX(k)e 4
k=0
.37 677 97

A %[x (0)+ XD’ 2 +X(2e' 2 + X3 2]

X(3) = % [1+ cos 37+ sin 377

e x(3)=0
* x(n)={0.5,0,0.5,0}
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Problem-3
* Find DFT of the sequence o
* x(n)={1/4,1/4,1/4} X(n):<Z;O£n§2
X(k):Nle(n)e JN—’ k<N _1 [Gotherwise
X(k)=Zzlx(n)e_Jz3 CKk<2
X(k):iﬁ.-l—e_la’-ke 1260] 5 X(k):ie—jwkja)+1+e_jw] .
1., - 3
X(k)_ze [+ 20050 2k ><(k)=ie“?r 1+2<:os!fﬁﬂ
= 3 4 L k 3 JJ
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Problem-4
N
* Find DFT of the sequence x(n):g’_lgngl

& T [0;0therwise

X(k)=> x(ne " , Kk<N-1

X (k) = Zl“x(n)e_jz?fkn

X(k)=%[e—j‘”+1+ej‘”] )

X () = L [1+ 20050 X () =2 +2c08 28]
: 2 st s )]
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Problem-5
* Find DFT of the sequence: x(n)=a" for O<a<1

_jomk

N—-1
X(k)=> x(ne ¥ ,Kk<N-1
n=0

_jok

N—-1 - N
X(k)=) ae N Nlanzl—a
n=0 nj2a\N n=0 1-a
o N
NEVERETF AN 1 [ae
X(k)=>lae ¥ | = _—
EA ) 1oae
1-aN
X (k) = ———
l1-ae N
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Problem-6

* Find 4-point DFT of the sequence:
x(n) = cos(nTﬂ\J

. x(n)={1,0.707,0,-0.707)

o X(k)={1,1-j1.414,1,1+j1.414)
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Problem-7

* Determine the 8-point DFT of the sequence
X(n)z{llllllllllllolo}

—jomk

N-1
X(k)=> x(ne ¥V ,xKk<N-1
n=0

7 — j 27k
X(k)y=>x(ne 8 ,xk<7

n=0

1 ~ ik
X(k)y=> x(ne 4 ,xk<7

n=0
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Problem-7 cont..
e k=0
X (0) = 27: x(n)e '@ =x(0) + x(1) +...+ x(7)

X(0)=1+1+1+1+1+1+0+0
X (0) =6
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Problem-7 cont..

¢ k=1
- jmi)

X ()= ix(n)e Y

—jr —j2r —j3r —j4r

X (1) =x(0) +x(L)e * +x(2)e 4 +x(3)e * +x(4)e *
ix(B)e ¢ 4 M + M

X (1)=1+0.707 - j0.707 — j—0.707 — j0.707 —1—0.707 + j0.707

X (1)=—0.707 —j0.707
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Problem-7 cont..

¢ k=2
im@® g i

£ \=> x(n)e-¥

—jr —j2r —j3r —j4r

X(2)=x(0)+x(L)e 2 +x(2)e 2 +x(3)e 2 +x(4)e 2
cx(B)e 2 4 M ; WJZZ

X(2)=1-]-1+)+1—]

X(2) = 27: x(n)e

X(2)=1— |
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Problem-7 cont..

—im@)

X (3) = 27: x(ne 4

—J37 —j6rx — 97 —j127

X3)=x(0)+x(1)e * +x(2e * +x(3)e * +x(4)e *
fxGBe ¢ 4 M + w{%

X (3) = 0.707 +j0.293
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Problem-7 cont..

* k=4
O

4 =) x(n)e i

X(4) = 27: x(n)e

X (4) = x(0) + x(1)e "+ x(2)e~ 127"+ x(3)e 1%+ x(4)e~ 14

+Xx(5)e >+ x(6)e™ 17+ x(7)e 1"

X(4)=0
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Problem-7 cont..

—1m(E)

X(5) = ZY: Xx(n)e 4

— 57 —j107 —j157 — 207

XB)=x(0)+x(Le 4 +x(2)e * +x(3)e * +x(4)e *
+x(5)e125ﬂ+W+W

X (5) = 0.707—j0.293
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Problem-7 cont..

* k=6
SO @

/
X(6)=D x(ne * =) x(ne 2
n=0 n=0
o 4 —j6x —j9r —jl12rx

X(6)=x(0)+x(Q)e 2 +x(2e 2 +x(3)e ? +x(4d)e 2
fx(B)e ? 4 M n w{zﬁ

X (6) =1+ )
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Problem-7 cont..

—jm(7)

X(7)= 27: Xx(ne 4

—jir —-jl4rx —j2lr —]287

X(7)=x(0)+x(1)e * +x(2)e * +x(3)e 4+ +x(4)e *
+x(5)e135”+>g5>{_3ﬁ +§}>%

X (7) = —0.707— j0.293
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Problem-7 cont..

* Final answer:

* X(k)={6,
-0.707-j1.707,
=1
0.707+j0.293,
0,
0.707-j0.293,
1+j,
-0.707+j1.707}

* X(k)={6,-0.707-j1.707,1-j, 0.707+j0.293, 0,0.707-
j0.293,1+j, -0.707+j1.707}
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Problem-8

* Find IDFT of the sequence
X(k)={5,0,1-j,0,1,0,1+j,0} here N=8

. 27K

N-1 j 2
x(n)=iZX(k)e N Kn<N-1
N =
e Pe
x(n)=§ZX(k)e 5 Kn<7
k=0
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Problem-8 Cont..

* n=0

x(0) :%[X(O)+X(1)+X(2)+X(3)+X(4)+X(5)+X(6)+X(7)]

X(0) :%[5+0+1— J+0+1+0+1+ j+0]

© =26 [x©-=1
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Problem-8 Cont..

* n=1,
BK MENE 2 Vs aadtt
x(1)=§ZX(k)e ngx(k)e :
X1)== X(O)+X(1)e 4 -I—X(Z)e ZZ +X(3)e 3;[ + X (4)e 4Z—|
|_+X(5)e 4 +X(6)e D +X(7)e 4 [
X(1)=0.75
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Problem-8 Cont..

o 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}
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