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If we assume uniform sampling and we have 4 consecutive samples, 10 , yy , 2y ,and 3y . 

Then if we assume they are consecutive samples of a sinusoid with a DC offset, then we 

may write them as: 

 

)23sin()sin()23cos()cos()23cos(0 θϕθϕµθϕµ AAAy −+=−+=   [1] 

 

)2sin()sin()2cos()cos()2cos(1 θϕθϕµθϕµ AAAy −+=−+=    [2] 

 

)2sin()sin()2cos()cos()2cos(2 θϕθϕµθϕµ AAAy ++=++=    [3] 

 

)23sin()sin()23cos()cos()23cos(3 θϕθϕµθϕµ AAAy ++=++=   [4] 

 

And here A  is the amplitude, ϕ  is an arbitrary phase, θ  is the angular step per sample 

and µ  is the mean offset. 

 

Since our angular step, 
sf

f
πθ 2= , then we need to find theta to solve for f. 

 

So let’s find the pair of differences [4]-[1] and [3]-[2], thus 

 

)23sin()sin(203 θϕ⋅⋅=− Ayy        [5] 

 

)2sin()sin(212 θϕ⋅⋅=− Ayy        [6] 

 

Now find the ratio of [5]/[6],  
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So finally 
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