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We have previously defined the DTFT
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We have previously defined the Z-transform
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Inverse
DFT

DFT
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Compare the DTFT and the DFT

If is causal and has length N we get sampling of 
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See Lecture 5 slides on page 20 for the example of calculating the Fourier transform 
of a discrete rectangular pulse [which gives us X(f)]
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Conclusion
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with period N
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Ex I Matlab;

A=-5:1:6;
A=[A;mod(A,4)]

A =

-5    -4    -3    -2    -1     0     1     2     3     4     5     6
3     0     1     2     3     0     1     2     3    0     1     2
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We can also use the function cconv(.)

>> cconv(x,h,4)

ans =

15    13    15    17
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In Matlab we can now write;

y=ifft(fft([1 2 2 1]).*fft([1 -1 0 0]))
y =

0     1     0    -1

OR

y=cconv([1 2 2 1],[1 -1 0 0],4)
y =

0     1     0    -1
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In Matlab we can now write;

y=ifft(fft([1 2 2 1]).*fft([1 -1 0 0])))
y =

0     1     0    -1

OR

y=cconv([1 2 2 1],[1 -1 0 0],4)
y =

0     1     0    -1
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% or we can use: cconv(x,h,8)

>> conv([1 2 3 4],[2 2 1 1])
ans =   2     6    11    17    13     7     4
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yL =
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Try some Matlab examples of the above effect as given in the lecture notes on page 8



30

In matlab; X=fft([1 1 1 1],8)
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In matlab; X=fft([1 1 1 1],16)
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Ex In Matlab;

W=dftmtx(4)

W =

1.0000 + 0.0000i   1.0000 + 0.0000i   1.0000 + 0.0000i   1.0000 + 0.0000i
1.0000 + 0.0000i   0.0000 - 1.0000i  -1.0000 + 0.0000i   0.0000 + 1.0000i
1.0000 + 0.0000i  -1.0000 + 0.0000i   1.0000 + 0.0000i  -1.0000 + 0.0000i
1.0000 + 0.0000i   0.0000 + 1.0000i  -1.0000 + 0.0000i   0.0000 - 1.0000i
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