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The Fourier transform of a non-periodic wave is cal 
culated by programmed computer using matrix multipli 
cation. The non-periodic wave to be transformed is con 
verted to a staircase waveform where the amplitude of 
each step in the staircase waveform is the average ampli 
tude of the original wave. Walsh coefficients of the stair 
case waveform are then computed by matrix multiplica 
tion of the Walsh matrix times sample values for the 
wave where the sample values are the various amplitudes 
of the staircase wave during separate step or sample in 
tervals. Thereafter, the continuous Fourier transform of 
a non-periodic wave is calculated by computing the Fou 
rier transform of the Walsh functions. The latter com 
putation is simplified by multiplying the Walsh coeffi 
cients by a sinc array and a cosinc (defined hereinafter) 
array. A further and ultimate simplification of the en 
tire process is accomplished by multiplying the Walsh 
matrix by an intermingling of the sinc and cosinc arrays. 
The result is a matrix consisting mostly of zeroes and 
hereinafter defined as the sinc matrix. Multiplication of 
the input wave values by the sinc matrix will yield di 
rectly sine/cosine coefficients of the Fourier sine/cosine 
transforms for the staircase waveform that simulates the 
input wave. With the coefficients of the Fourier sine/ 
cosine transforms defined, the Fourier transform at any 
frequency may be computed. 
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