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TECNICHE DI RAPPRESENTAZIONE E MODELLIZZAZIONE DEI DATI 

—  Part 1 —   

(2 CFU out of 6 total CFU) 

Link moodle: https://moodle2.units.it/course/view.php?id=11703 


Teams code: 0ftoqj8 

https://moodle2.units.it/course/view.php?id=11703


Are array operations convenient? 
Which speed up can I achieve?

Python: numpy
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Python: libraries

A Python library is a collection of codes and modules. 

It contains bunches of code that can be used 
repeatedly in different programs for specific operations.

We use libraries so that we don’t need to write the 
code again in our program that is already available. 
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Python: plotting examples
import numpy as np

import matplotlib.pyplot as plt

import scipy.optimize as sopt


#We generate random data, drawn from a gaussian centered at 2.5, standard deviation of 5.5

original_mu = 2.5

original_sigma = 5.5

my_data = np.random.normal(original_mu, original_sigma, 10000)


#We create an histogram of these data

#We do not use weights, but we ask for the probability density function to be returned. The integral of this 
curve will be 1.

#We use 100 bins, we could have defined bins ourselves

gauss_hist, bin_edges = np.histogram(my_data, bins = 100, density = True)


…


#Fit curve to data using scipy.optimize

#We need to define a function to use for the fit. In our case, we fit a gaussian

#I place the function here for example, but this should really go at the top of the script

#This function returns the probability density of a Gaussian curve, i.e. consistent with our 'observed' 
values (our histogram)

def gauss_for_fit(xvals, mu, sigma):


    p_of_x = (1./np.sqrt(2*np.pi*sigma**2))*np.exp(-(((xvals-mu)**2)/(2*sigma**2)))


    return p_of_x


#We perform the fit: scipy.optimize is only one of the many methods to do this!

fit_params, fit_covariance_matrix = sopt.curve_fit(gauss_for_fit, bin_centers, gauss_hist)

bestfit_mu, bestfit_sigma = fit_params


…
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Python: input/output
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How to read from a file

#Inizio dal file contenente le proprieta' delle parent particles

filename = ‘my_file.dat'

# load data from the file my_file.dat, whose header is as follows:

# M(M_Sun) rho(gr/cm3) T(K) …

mass = []        

density = []       

temperature = []       

…


with open(filename, 'r') as ppf:

    header = ppf.readline() # skip the first line of the file (header)

    for line in ppf:

        line = line.strip()

        columns = line.split()


        mass.append(float(columns[0]))

        density.append(float(columns[1]))

        temperature.append(float(columns[2]))

        …

#Transform lists into arrays

mass_array = np.array(mass)

density_array = np.array(density)

…
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How to read from a file 

with numpy.loadtxt



Python: input/output

Tecniche di rappresentazione e modellizzazione dati                                                                                                                                            Dr. Milena Valentini      |      20/10/2023

# here I open my file 

datafile = "/path/filename.txt"

datafile_id = open(datafile, 'w+')


array1 = …

array2 = …

array3 = x_s[ids]

array4 = …

array5 = …

…

array13 = …

…


data = np.array([array1, array2, array3, array4, array5, …, array13, …])

data = data.T

# here I transpose my data, so to have it in columns


np.savetxt(datafile_id, data, fmt=[‘%d’,’%e’,’%e','%e','%e', …,’%e’, ...], header='ID    

                    d_sun (pc)    x_star(pc)    y_star(pc)   z_star(pc)   …   [M/H]    …’)


# here the ascii file is populated


datafile_id.close()

# close the file

How to write a file



Python: exercise
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Exercise 1. 

Create two arrays (for instance with numpy.arange). 

Let’s call them array_1 and array_2.

Put some zeros in at least 10 entries of array_2.


Goal: compute array_1 / array_2


Intermediate steps to perform:


I. — use numpy.where to identify the zeros in array_2, and then compute array_1 / array_2

only when the zero entries are not involved. 


II. — Use numpy.where to replace the zeros in array_2 with 0.001, and then compute array_1 / array_2

for all the entries. 


III. — Try to compute array_1 / array_2 (with array_1 and array_2 being the original arrays without modifications) 

and print the indices of the resulting array where the division by zero occurs (use numpy.isinf).
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Python: exercises
https://github.com/MilenaValentini/TRM_Dati/blob/main/Nemo_6670.dat

Columns of interest in the file:


M_ass

b-y

age_parent [Gyr]
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Python: exercises

https://github.com/MilenaValentini/TRM_Dati/blob/main/Nemo_6670.dat

Useful for the scatterplot: 

a = matplotlib.pyplot.scatter(array_x, array_y, c=array_z, cmap=“colormap”)


https://matplotlib.org/stable/gallery/color/colormap_reference.html


matplotlib.pyplot.colorbar(a)


Split the data in age bins (use np.where), 

and use a for loop to (over)plot data in different age bins.


matplotlib.pyplot.figure(“my_figure”, figsize=(14,11))


https://matplotlib.org/stable/gallery/color/named_colors.html

https://matplotlib.org/stable/gallery/color/colormap_reference.html

