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Documentation via docstring
 Include documenting comments in your 

programs
Each program should include a prolog comment block 

or docstring
Each function should start with a docstring

def g(m,n):
"""
 Greatest Common Divisor
 Euclid's prescription:
    g(m,n) = m if n =0 else
    g(m,n) = g(n, m mod n)
 both m & n must both be nonnegative integers
"""
# Now for the code .....
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Program Prolog via docstring

#! /usr/bin/env python
"""
 gcd.py calculates the greatest common divisor g(m,n) 
 of two nonnegative integers m and n using Euclid prescription.

 Paul Eugenio 
 PHZ4151C
 Exercise 2, Problem 4
 Jan 28, 2019
"""

from __future__ import division, print_function
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Plotting with Matplotlib

import matplotlib.pyplot as plt 
import numpy as np

def crossSection(t):
    return t*np.exp(-t)

x = np.linspace(0, 10, 101)
y = np.zeros(len(x))
for i in range(len(x)):
    y[i] = crossSection(x[i])

plt.plot(x, y)
plt.savefig(“crossSection.png”)
plt.show()
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Create an array of linearly 
spaced values

pyplot is a module in 
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Decorating the Plot

import matplotlib.pyplot as plt

plt.rc('text', usetex=True)

plt.plot(x,y)

plt.legend([r"$d\sigma/dt = t^2 e^{-t}$"])

plt.title("Scattering Probability")

plt.xlabel("t")

plt.ylabel(r"$d\sigma/dt$")

plt.savefig("sigma-t.png")
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set up with:
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then use:

 r"<Latex-Equation>"

Use this when 
you want to 
render Latex 
equations
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Multiple Curves
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Matplotlib & Numpy 
Vectorization 

...

x = np.linspace(0,3,31)
y = crossSection(x)

plt.plot(x,y)

plt.title("Scattering")
plt.xlabel("t")
plt.ylabel(r"$d\sigma/dt$")

plt.savefig(“sigma.png”)
plt.show()

Python preferred programming 

Notice the use of vectorization!

# data assignment by elements
x = np.linspace(0, 10, 101)
y = np.zeros(len(x))
for i in range(len(x)):
    y[i] = crossSection(x[i])
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Scatter Plots
import numpy as np
import matplotlib.pyplot as plt

# Generate data...
x = np.random.random(25)
y = np.random.random(25)

# Plot...
plt.scatter(x, y, c="b", s=10)

plt.show()
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# Plot...
plt.scatter(x, y, c="b", s=10)

plt.show()

color
b: blue
g: green
r: red
c: cyan

m: magenta
y: yellow
k: black
w:white

point size
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Density Plots

hpc-login 590% wavedrops.py
Enter a number of wave sources: 1

hpc-login 590% wavedrops.py
Enter a number of wave sources: 2

hpc-login 590% wavedrops.py
Enter a number of wave sources: 100
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Density Plots

 #! /usr/bin/env python

from __future__ import division, print_function

import numpy as np
import matplotlib.pyplot as plt

waveLength = 5.0
k = 2*np.pi/waveLength
waveAmp = 1.0

size = 100.0
points = 500
spacing = size/points

numberOfSources = int(input("Enter a number of wave sources: "))

xSource = []
ySource = []

wavedrops.py
For brevity, all comments are left out   
See Textbook example ripples.py for details 

continued next slide
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xSource = []
ySource = []

wavedrops.py
For brevity, all comments are left out   
See Textbook example ripples.py for details 

continued next slide



Density Plots
 
for i in range(numberOfSources):
    xSource += [(i+1)*size/(numberOfSources+1)]
    ySource += [size/2]

waveImage = np.zeros([points,points], float)

for i in range(points):
    y = spacing*i
    for j in range(points):
        x = spacing*j
        for n in range(numberOfSources):
            r = np.sqrt( (x-xSource[n])**2 + \
                            (y-ySource[n])**2 )
            waveImage[i,j] += waveAmp*np.sin(k*r)

plt.imshow(waveImage, origin="lower", 
extent=[0,size,0,size])
plt.gray()

plt.savefig("density.png")
plt.show()

Density Plots
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Let's get workingLet's get working
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