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Some established sample rate standards
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The digital frequencies are
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We will avoid aliasing, i.e. any “false” components if we fulfill the sampling 
theorem, i.e. 
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In general (even if we do not fulfill the sampling 
theorem) we have:
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Use the definitions of continuous time Fourier transform and discrete time 
Fourier transform, and it’s inverses
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Before we continue we look at a general integral:
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Before we continue we look at a general integral:
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We have now shown:
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Ex: Interpolation
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A general formula for the resulting frequencies is given by;
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Ex: Decimation
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A general formula for the resulting frequencies is given by;
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Example in Matlab;

N=2048;
x=cos(2*pi*0.4*(0:N-1));
figure,plot(linspace(-0.5,0.5-1/N,N),abs(fftshift(fft(x,N)))/N)

y=kron(x,[1 0]); %Interpolation by factor 2
figure,plot(linspace(-0.5,0.5-1/N,N),abs(fftshift(fft(y,N)))/N)

x=cos(2*pi*1/80*(0:N-1));
y=x(1:4:end); %Decimation by factor 4
figure,plot(linspace(-0.5,0.5-1/N,N),abs(fftshift(fft(y,N)))/N)
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Ex:
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Read summarily


