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Sample Python scripts

• GitHub repository

• https://github.com/kinoshitadaisuke

• https://github.com/kinoshitadaisuke/ncu_stellarevolution_202302

• https://github.com/kinoshitadaisuke/ncu_stellarevolution_202302/tree/main/s05

• Binder

• https://mybinder.org/v2/gh/kinoshitadaisuke/ncu_stellarevolution_202302/HEAD
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Python package “SymPy”

• SymPy

• A Python package for symbolic mathematics.

• https://www.sympy.org/
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Python package “SymPy”

https://www.sympy.org/
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Python package “SymPy”

https://docs.sympy.org/
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Calculating

∫ 10

0

2xdx

sample Python script #00

# importing sympy module

import sympy

# variable

x = sympy.Symbol (’x’)

# function f(x)

f = 2 * x

# integration of f(x)

I = sympy.integrate (f, (x, 0, 10))

# printing result

print (f’I = {I}’)
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Calculating

∫ 10

0

2xdx

executing sample Python script #00

% chmod a+x star_202302_s05_00.py

% ./star_202302_s05_00.py

I = 100
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Calculating

∫
π

0

sin xdx

sample Python script #01

# importing sympy module

import sympy

# variable

x = sympy.Symbol (’x’)

# function f(x)

f = sympy.sin (x)

# pi

pi = sympy.pi

# integration of f(x)

I = sympy.integrate (f, (x, 0, pi))

# printing result

print (f’I = {I}’)
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Calculating

∫
π

0

sin xdx

executing sample Python script #01

% chmod a+x star_202302_s05_01.py

% ./star_202302_s05_01.py

I = 2
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Calculating

∫ 2

0

√

4− x2dx

sample Python script #02

# importing sympy module

import sympy

# variable

x = sympy.Symbol (’x’)

# function f(x)

f = sympy.sqrt (4 - x**2)

# integration of f(x)

I = sympy.integrate (f, (x, 0, 2))

# printing result

print (f’I = {I}’)
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Calculating

∫ 2

0

√

4− x2dx

executing sample Python script #02

% chmod a+x star_202302_s05_02.py

% ./star_202302_s05_02.py

I = pi
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Calculating

∫
∞

−∞

exp (−x
2)dx

sample Python script #03

# importing sympy module

import sympy

# variable

x = sympy.Symbol (’x’)

# function f(x)

f = sympy.exp (-x**2)

# positive infinity

pinf = sympy.oo

# negative infinity

ninf = -sympy.oo

# integration of f(x)

I = sympy.integrate (f, (x, ninf, pinf))

# printing result

print (f’I = {I}’)
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Calculating

∫
∞

−∞

exp (−x
2)dx

executing sample Python script #03

% chmod a+x star_202302_s05_03.py

% ./star_202302_s05_03.py

I = sqrt(pi)
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Calculating

∫
∞

0

x
3 exp (−x

2)dx

sample Python script #04

# importing sympy module

import sympy

# variable

x = sympy.Symbol (’x’)

# function f(x)

f = x**3 * sympy.exp (-x**2)

# positive infinity

pinf = sympy.oo

# integration of f(x)

I = sympy.integrate (f, (x, 0, pinf))

# printing result

print (f’I = {I}’)
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Calculating

∫
∞

0

x
3 exp (−x

2)dx

executing sample Python script #04

% chmod a+x star_202302_s05_04.py

% ./star_202302_s05_04.py

I = 1/2
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Calculating

∫
∞

0

x
4 exp (−x

2)dx

sample Python script #05

# importing sympy module

import sympy

# variable

x = sympy.Symbol (’x’)

# function f(x)

f = x**4 * sympy.exp (-x**2)

# positive infinity

pinf = sympy.oo

# integration of f(x)

I = sympy.integrate (f, (x, 0, pinf))

# printing result

print (f’I = {I}’)
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Calculating

∫
∞

0

x
4 exp (−x

2)dx

executing sample Python script #05

% chmod a+x star_202302_s05_05.py

% ./star_202302_s05_05.py

I = 3*sqrt(pi)/8
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Document of “SymPy”

To know more about SymPy, read the official document.

https://docs.sympy.org/
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