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TRANSFORMS
• Introduction and Sampling theorem
• ECG signal conversion system
• Discrete Fourier Transform (DFT)
• Decimation in time FFT
• Decimation in time FFT Problems
• Decimation in frequency FFT
• Decimation in frequency FFT Problems
• Multi rate Signal Processing
• Wavelet Transform
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Discrete-Time Fourier Transform

•Derive an inverse transform:

As

•This results in our Discrete-Time Fourier Transform:
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Discrete Fourier transform 
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Compute DFT of the following sequence x (n) ={ 0, 1, 2, 3}
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Compute DFT of the following sequence x (n) ={ 0, 1, 2, 3}
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Compute DFT of the following sequence x (n) ={ 0, 1, 2, 3}
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Input S1 Output
1 1 + (0*1)=1 1+1(1)=2
0 1 - (0*1)=1 1+1(-j)=1-j
1 1 + (0*1)=1 1-1(1)=0
0 1 - (0*1)=1 1-1(-j)=1+j

Find the DFT for the sequence x(n)={1,1,0,0}
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Input S1 Output
1 1+(-1)(1)=0 0+0(1)=0
-1 1-(-1)(1)=2 2+0(-j)=2
0 0+0(1)=0 0-0(1)=0
0 0-0(1)=0 2-0(-j)=2

Find the DFT for the sequence x(n)={1,0,-1,0}
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Input S1 Output
1 1+1(1)=2 2+(-2)(1)=0
1 1-1(1)=0 0+0(-j)=0
-1 -1+(-1)(1)=-2 2-(-2)(1)=4
-1 -1-(-1)(1)=0 0-0(-j)=0

Find the DFT for the sequence x(n)={1,-1,1,-1}
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Input S1 Output
0 0 + 2=2 2+4=6
1 1 + 3=4 (2-4)(1)=-2
2 (0 – 2)*1=-2 -2+2j
3 (1- 3)(-j)=2j (-2-2j)(1)= -2-2j

Find the DFT for the sequence x(n)={0,1,2,3}
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Input S1 Output
1 1 + 0 =1 2+1=2
0 0 + 1=1 (1-1)(1)=0
0 (1 – 0)*1=1 1+j
1 (0- 1)(-j)=j (1-j)(1)= 1-j

Find the DFT for the sequence x(n)={1,0,0,1}
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Input S1 Output
1 1 - 1 =0 0+0=0
0 0 + 0=0 (0-0)(1)=0
-1 (1 +1)*1=2 2+0=2
0 (0- 0)(-j)=0 (2-0)(1)= 2

Find the FFT for the sequence x(n)={1,0,-
1,0} using DIF
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Input S1 Output Output
2 2+(-4)=-2 (-2)+( 6)=4
-4 2-(-4)=6 6 + (-2j)(-j)=4
3-j 3-j +(3+j)=6 (-2)-( 6)=-8
3+j 3-j -(3+j)=-2j 6 - (-2j)(-j)=8

Find the IDFT for the sequence X(k)={2,3+j,-4,3-j}
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Thank You!
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