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1. Using the data sets (0.2.txt, 0.5.txt and 0.8.txt), do following tasks:
A: Compute the Auto-Correlation function of mentioned data and by using the direct definition of discrete
Fourier transformation, compute the power spectrum of each sets.
B: For each data sets, construct the x(t)→ x′(t) = x(i) + 2 sin(3t) + 2 sin(50t) and then compute the power
spectrum.
C: Use the random generator of computer (constant PDF) and generate 10000 data. Now according to the
phase-randomized method, construct the surrogate data. Check the PDF your new data set.

2. SVD: Using the sunspot.txt data and according the SVD algorithm, construct the trend and Noise parts. To
this end consider τ = 2 and d = N/2, where N is the size of data. You can also changed each of mentioned
parameters to let’s see what happens.

3. EMD: Using the sunspot.txt data and according to the EMD algorithm, and up to 10th IMF decomposition,
construct the 10 components for trends and plot them.

4. PCA: Using the sunspot.txt data, construct the covariance matrix with size 100×100 such that each element
is computed as C(τ = |ti, tj |) = 1

N−|ti−tj |
∑

ti,tj
x(ti)x(tj), and τ = 0, 1, 2, ..., 99. Now according to the PCA,

construct the eigenvalues and eigenvectors. Make a High-pass filtered data and Low-pass filtered data.

Good luck, Movahed


