
Problem-1

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

• Given: x(n)={1,1,0,0} N=4
N1  j2nk

• X(0)=2

，0 k  N 1X (k )  x(n)e
n0

N

3

4 ，0 k  3X (k)  x(n)e
n0

• K=0

 j2kn

3

X (0)  x(n)  x(0)  x(1) x(2)  x(3)
n0
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Problem-1 cont..

• K=1,
3

2

3

4 x(n)e
n0

X (1) x(n)e
n0

 jn j2(1)n

222

1 cos

 j sin



2 2

• X(1)=1-j

 x(3)e x(2)eX (1)  x(0) x(1)e
 j3 j2 j1
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Problem-1 cont..

• K=2,
33

4X (2)  x(n)e
n0

x(n)e jn  

n0

 j2(2)n

X (2)  x(0) x(1)e j x(2)e j2 x(3)e j3

1 cos j sin

• X(2)=1-1=0

• X(2)=0
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Problem-1 cont..

• K=3,
3

2

3

4

n0

x(n)eX (3)  x(n)e
n0

3n j2(3)n

222

1 cos
3
 j sin

3

2 2

• X(3)=1+j

• X(k)={2,1-j,0,1+j}

 x(3)e x(2)eX (3)  x(0)  x(1)e
 j

3(3)
 j

3(2)
 j

3(1)
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Problem-2

• x(0)=0.5

1 1

 X (k)e ，0 n  N 1x(n) 

• Find IDFT of X(K)={1,0,1,0}
N

N k 0

j 2nk /N

3

x(n) 
1
 X (k )e j 2nk/ 4，0 n  3  

4 k0

X (k ) 
1

[X (0) X (1) X (2)  X (3)]  
4

3

• n=0, x(0) 
1


4 k0
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Problem-2 cont..

• n=1,

1

1

22

3

4

j
3

2 ]
j
2

j


j
2k

 X (3)e X (2)e [X (0) X (1)e  
4

x(1)  X (k)e
4 k0

x(1) 
1 

[1 cos j sin]  
4

• x(1)=0
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Problem-2 cont..

• n=2, 1 3

4
j
2(2)k

x(2)   X (k)e
4 k0


1

[X (0)  X (1)e j X (2)e j2 X (3)e j3]  
4

x(2) 
1 

[1 cos 2 j sin 2]  
4

• x(2)=0.5
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Problem-2 cont..

• n=3,

1

1

22

3

4

j
9

2 ]
j
6

j
3

j
2(3)k

 X (3)e X (2)e [X (0) X (1)e  
4

x(3)   X (k)e
4 k0

x(3) 
1 

[1 cos 3 j sin 3]  
4

• x(3)=0

• x(n)={0.5,0,0.5,0}
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Problem-3

• Find DFT of the sequence

• x(n)={1/4,1/4,1/4} 
0;otherwise

1

x(n) 


4
;0  n  2

，0 k  N 1
N1 j 2nk 

N

2

3 ，0 k  2

X (k)  x(n)e
n0

X (k)  x(n)e
n0

 j2kn

3

4 
2k

X (k) 
1 1 e j e j2

3

4 
2k

X (k) 
1

e je j1 e j

3

1


2k

 jX (k )  e 12cos
4




 3

1
3X (k)  e 1 2cos

4

 2k j 
2k
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Problem-4

• Find DFT of the sequence 
0;otherwise

1
;1 n 1

x(n) 


5

，0 k  N 1X (k)  x(n)e
N1 j 2nk 

N

1

3

n1

n0

X (k )  x(n)e
 j2kn

3

5 
2k

X (k) 
1 e j1 e j

3

5 
2k

X (k ) 
1 12cos




 3

X (k) 
1 

 2cos

5 
1

 2k
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Problem-5
• Find DFT of the sequence: x(n)=an for 0<a<1

，0 k  N 1X (k)  x(n)e
N1

n0

N

 j2nk

N1

n0

NX (k ) ane
 j2nk

N

N
n

N
 j2k

1 ae






j 2k
N





1 ae

 


 j 2k

n0 

N1
X (k )  ae

N1


n0

N
n

1 a

1 a
a 

N1 ae

1 aN

j2k
X (k) 
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Problem-6

• Find 4-point DFT of the sequence:

• x(n)={1,0.707,0,-0.707}

• X(k)={1,1-j1.414,1,1+j1.414}

 


4
x(n)  cos

n
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Problem-7

• Determine the 8-point DFT of the sequence  
x(n)={1,1,1,1,1,1,0,0} here N=8

，0 k  N 1X (k)  x(n)e
N1

n0

N

 j2nk

7

8 ，0 k  7X (k)  x(n)e
n0

 j2nk

7

4 ，0 k  7X (k)  x(n)e
n0

 jnk
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Problem-7 cont..

• k=0
7

X (0)  x(n)e j(0)  x(0)  x(1) ... x(7)
n0

X (0) 111111 0 0

X (0) 6

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

EC8553 Discrete Time Signal Processing



Problem-7 cont..

• k=1
7

4X (1) x(n)e
n0

 jn(1)

4

4444

 j7 j6

 j4 j3 j2 j

 x(5)e 4  x(6)e 4  x(7)e

 x(4)e x(3)e x(2)eX (1)  x(0) x(1)e

 j5

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
7

2

7

4

n0

x(n)eX (2)  x(n)e
n0

 jn jn(2)

22 2

2222

 j7 j5  j6

 j4 j3 j2 j

 x(5)e  x(6)e  x(7)e

 x(4)e x(3)e x(2)eX (2)  x(0)  x(1)e

X (2) 1 j 1 j 1 j

X (2) 1 j

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

EC8553 Discrete Time Signal Processing



Problem-7 cont..

• k=3
7

4

 jn(3)

4

4444

 j21 j18

 j12 j9 j6

X (3)  x(n)e
n0

 j3

 x(5)e 4  x(6)e 4  x(7)e

X (3)  x(0) x(1)e  x(2)e  x(3)e  x(4)e

 j15

X (3)  0.707  j0.293

ROHINI COLLEGE OF ENGINEERING AND TECHNOLOGY

EC8553 Discrete Time Signal Processing



Problem-7 cont..

• k=4
77

4X (4)  x(n)e x(n)e jn

 jn(4)

n0 n0

X (4)  x(0)  x(1)e j x(2)e j2 x(3)e j3 x(4)e j4

 x(5)e j5 x(6)e j6 x(7)e j7

X(4)  0
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Problem-7 cont..

• k=5
7

4

 jn(5)

4

4444

 j35 j30

 j20 j15 j10

X (5)  x(n)e
n0

 j5

 x(5)e 4  x(6)e 4  x(7)e

 x(4)e x(3)eX (5)  x(0) x(1)e  x(2)e

 j25

X (5)  0.707 j0.293
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Problem-7 cont..

• k=6
7

2

7

4

n0

x(n)eX (6)  x(n)e
n0

 jn(3) jn(6)

222

2222

 j21 j18

 j12 j9 j3  j6

 x(5)e  x(6)e  x(7)e

 x(4)e x(3)e x(2)eX (6)  x(0) x(1)e

 j15

X (6) 1 j
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Problem-7 cont..

• k=7
7

4

 jn(7)

X (7)  0.707 j0.293

4

4444

 j49 j42

 j28 j21 j14

X (7)  x(n)e
n0

 j7

 x(5)e 4  x(6)e 4  x(7)e

 x(4)e x(3)eX (7)  x(0) x(1)e  x(2)e

 j35
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Problem-7 cont..

• Final answer:
• X(k)={6,

-0.707-j1.707,  
1-j,
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

1
，0 n  N 1 X (k)ex(n) 

N1

N k 0

j 
2nk 

N

1 7

，0 n 7 X (k)ex(n) 
8 k0

j 
2kn 

8
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Problem-8 Cont..

• n=0

8
x(0) 

1 X (0)  X (1) X (2)  X (3) X (4)  X (5)  X (6)  X (7)

8
x(0) 

1 5 01 j  0 1 01 j  0

8
x(0) 

18 x(0) 1
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Problem-8 Cont..

77 11

8 k08 k0

  X (k)e X (k)e

• n=1,

x(1) 
j
k

4
j 

2k (1) 

8






4444

7

4

6

4

5

4
jjj

j
4j

3
j
2

j


 X (7)e X (6)eX (5)e

 X (4)e X (3)e X (2)e1 X (0) X (1)e
x(1)  

8

x(1)  0.75
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Problem-8 Cont..

• Similarly

• Final Answer:

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

x(2)  0.5 x(3)  0.25 x(4) 1

x(5)  0.75 x(6)  0.5 x(7)  0.25
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