USEFUL MATLAB COMMANDS

V = randn(size(x));  This command generates a normally distributed (Gaussian) random array of the same size as that of X.

Y = conv(h,x);  This command convolves the vectors h and x, and the result is stored in y.

Y = conv2(H,X);  This command performs the 2-D convolution of matrices H and X.

C = xcorr(A,B); where A and B are length M vectors (M > 1), returns the length 2*M-1 cross-correlation sequence C.  If A and B are of different length, the shortest one in zero-padded.  C will be a row vector is A is a row vector, and a column vector if A is a column vector.

xcorr(A); when A is a vector, is the autocorrelation sequence.

xcorr(…,SCALEOPT); normalizes the correlation according to SCALEOPT:

‘biased’ – scales the raw cross-correlation by 1/M.

‘unbiased’ – scales the raw correlation by 1/(M-abs(lags)).

‘coeff’ – normalizes the sequence so that the autocorrelations at zero log are 

identically 1.0.

‘none’ – no scaling (this is the default).

xcorr2(A,B); computes the cross-correlation of matrices A and B.

xcorr2(A); the autocorrelation function.

[H, f] = freqz(b,a,N,Fs); Given a sampling frequency Fs in Hz, this command computes the N-point frequency vector f in Hz and the N-point complex frequency response vector H of the filter described by (b,a).  This command is therefore useful for plotting the magnitude and phase response of the filter.  If the left-hand side [H,f] is omitted, then the magnitude response (dB) and the phase response are automatically plotted.

image(X); displays matrix X as an image.

imagesc(X); the same as image(X) except that the data are scaled to use the full colormap.

Y = fft(X); computes the discrete Fourier transform (DFT) of vector X and save it in vector Y.

fft(X, N); computes the N-point FFT, padded with zeros if X has less than N points and truncated if it has more.

fftshift(Y); For vectors, this command swaps the left and right halves of Y.  For matrices (2-D signals), this command swaps the first and third quadrants and the second and fourth quandrants.  Thus, this command is useful for visualizing the Fourier transform with the DC component in the middle of the spectrum.

ifft(X); the inverse DFT of X.

ifft(X, N); the N-point inverse DFT.

Y = fft2(X); computes the 2-D DFT of a matrix X.

Y = fft2(X, M, N); computes the (M x N)-point 2-D DFT of matrix X and pads with zeros if necessary.

ifft2(F); returns the two-dimensional inverse Fourier transform of matrix F.

ifft2(F, M, N); pads the matrix F with zeros to size M x N before transforming.

roots(den); finds the roots of the polynomial described by the row den.

poly(v); The argument v is a row containing the roots of a polynomial (possibly complex).  This command returns a row that describes the polynomial, which has the roots in v; roots and poly are inverse functions of each other.

zplane(Z, P); plots the zeros and poles supplied in column vectors Z and P with the unit circle for reference.

zplane(num, den); plots the zeros and poles of the transfer function represented by the rows in num and den.

