Getting Started With Python

This handout will cover how to set up Python and introduce you to Spyder, the Python development
environment we will be using throughout this course. It will also show you how to check that the Python
library packages matplotlib and numpy were successfully installed. They will be used later in this class to
work with charts.

Downloading the Python Installer

To download the free “Anaconda” Python distribution created by Contiuum Analytics:

1.

Visit the download page for Contiuum Analytics. NOTE: the installer we’ll be downloading and
installing is larger than the average file, because it contains Python, associated packages, a code
editor, and some other toys. It may take 15-20 minutes in total to download and install when
executing the commands. Click the Download link for the “Individual Edition”, which shows the
following options for download:

Anaconda Installers

Windows 52 MacOS & Linux &

64-Bit Graphical Installer (457 MB) 64-Bit Graphical Installer (435 MB) 64-Bit (x86) Installer (529 MB)

32-Bit Graphical Installer (403 MB) 64-Bit Command Line Installer (428 MB) 64-Bit (Power8 and Power9) Installer (279

a)

MB)

Windows Operating System: There are two versions of the installer, one for 32-bit Windows, and one
for 64-bit Windows. Microsoft provides instructions here to determine (relatively easily) if you have a
32 or 64-bit setup. If you are running 32-bit Windows, be sure that you select the 32-bit version, and
if you are running 64-bit Windows, you can download either version.

The class is taught using Python 3.5 or higher. Do not download any other version.

Macintosh Operating System: There is only one version of the installer: the 64-bit version. Contiuum
does not offer a 32-bit installer for Macintosh, since Macs post-2011 are 64-bit only (and post-2007
are 64-bit compatible).

The class is taught using Python 3.5 or higher. Do not download any other version.

Installing Python and Spyder

To install Python after downloading the graphical installer, double click the .exe (Windows) or .pkg
(Mac) file and follow the instructions on the screen. There are some additional notes and comments
on installing/uninstalling Python on Contiuum’s website here.

Note that Contiuum’s Python distribution should install cleanly into a single directory, should not
require Administrator or root privileges, and should not affect other Python installs on your system (if
you have any), or interfere with OSX Frameworks. Let us know via the forum if you're having any
issues, so that others can learn along with you.

When installing Anaconda, a pop-up menu may ask whether or not to “Add Anaconda to my PATH
environment variable”, and “Register Anaconda as my default Python” We suggest accepting both
options for the purposes of this class.


https://www.anaconda.com/download/
http://windows.microsoft.com/en-us/windows7/find-out-32-or-64-bit
https://apple.stackexchange.com/questions/99640/how-old-are-macs-that-cannot-run-64-bit-applications
http://docs.continuum.io/anaconda/install.html
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When you download and install the Anaconda distribution of Python, you are getting several tools related to
Python development. One of the tools is Spyder (Scientific Python Development Environment), an integrated
development environment useful for writing, running, and debugging code. There are two primary ways to

access the tools and open Spyder:

1. The Anaconda folder from the Start menu [Windows Only].
2. The Anaconda Navigator shortcut icon. It should open the Anaconda Navigator. Click the blue
“Launch” button by “spyder” to launch Spyder. It should take a moment to load and may appear to

pause for a few minutes.
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Before using Spyder, we recommend configuring Spyder to use the “Clear variables before execution” option.
This will help prevent future debugging issues due to old variables being kept between executions of your
code. This feature can be found in the preferences (accessed by Python -> preferences on Mac, Tools ->

preferences on Windows and Linux):


https://en.wikipedia.org/wiki/Integrated_development_environment
https://en.wikipedia.org/wiki/Integrated_development_environment
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Once in preferences, choose the “run” category, and check the “Clear variables before execution” setting under
“General Settings”:

@ @ Preferences
% General The following are the default options for running files.These options may be
Keyboard shortcuts overriden using the Configuration per file entry of the Run menu.
22 Syntax coloring Console

© Execute in current console
> | Execute in a dedicated console
| Execute in an external system terminal

General setti

(¢ Editor

IPython console Clear all variables before execution

ors appear
D History log

© Help Working Directory settings

£2 variable explorer Default working directory is:

® Profiler ° The directory of the file being executed

Reset to defaults Apply Cancel “




Spyder Application Overview

Opening the Spyder application should present you with the following window (screenshot is from Windows,
but similar on Macs). This window contains two commonly used parts, among others:

(1) Code Editor that lets you create and edit existing Python source files [YELLOW CIRCLE 1]
(2) IPython interpreter pane, which gives you access to the Python interactive mode [YELLOW CIRCLE 2].

During the following discussion of Spyder’s features, you should start Spyder and try to replicate the
screenshots.

@ Spyder (Python 3.5) - u] X
File Edit Search Source Run Debug Consoles Tools View Help
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Python 3.5.1 |Anaconda 2.5.@ (64-bit)| (default, Jan 29 2016, 15:01:46) [MSC v.1980 64 bit
(AMDE4) ]

Type "copyright”, "credits” er "license” for more information.

IPy’thcm 4.8.3 -- An enhanced Interactive Python.
-» Introduction and overview of IPython's features.
%qu]ckref -> Quick reference.

help -> Python's own help system.

object?  -> Details about 'object’, use 'object??' for extra details.
%guiref  -> A brief reference about the graphical user interface.
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@

Console  IPython console  History log

Permissions: RW End-of-lines: CRLF Encoding: UTF-8 Line: 5 Column: 14 Memory: 62 %

Using the IPython prompt:

1. The IPython prompt looks something like this: “In [1]:”, and can be used to run Python code. You can
type Python code directly into this prompt, and pressing enter executes the code fragment.

2. Try typing the following after the prompt and pressing the enter key: 3*5

=2 ECOnsoIe lfA@ H =
Python 3.5.1 |Anaconda 2.5.8 (64-bit)| (default, Jan 29 2016, 15:@1:46) [MSC v.1988 &4 bit »
(AMDE4) ]

Type "copyright”, "credits” or "license" for more information.

IPy‘thon 4.8.3 -- An enhanced Interactive Python.
? -» Introduction and overview of IPython's features.
#quickref -» Quick reference.

help -» Python's own help system.

object? -» Details about 'object', use 'object??' for extra details.
#guiref  -» A brief reference about the graphical user interface.

In [1]: 3*5

Out[1]: 15

In [2]:|

Using the IPython prompt — examples and exercises:



Addition (+), subtraction (-), multiplication (*), division (/), modulo (%) and power (**) operators are built
into the Python language. This means you can use them right away. If you want to use a square root in your
calculation, you can either raise something to the power of 0.5 or you can import the math module. Do not
worry about what it means right now, we will cover this later during the course. Below are two examples of
square root calculation:

In [1]: 16**0.5
Out [1]: 4.0

In [2]: import math

In [3]: math.sqgrt(16)
Out[3]: 4.0

The math module allows you to do a number of useful operations:

In [1]: math.log(l6, 2)
Out [1]: 4.0

In [2]: math.cos( 0 )
Out [2]: 1.0

Exercises: Use the IPython prompt to calculate:
(these are just for practice, solutions will not be graded or collected in class)

1. 6+4*10
2. (6+4)*10
a. (Compare this to #1, and note that Python uses parentheses just like you would in
normal math to determine order of operations!)
3. 23.0 to the 5th power
4. Positive root of the following equation:
a. 34*x"2 + 68*x - 510
b. Recall:
i. Given a*x"2 + b*x + ¢,
ii. Then x1 = (-b +sqgrt(b*b - 4*a*c))/(2*a)
5. import math
math.cos(3.4)**2+math.sin(3.4)**2

To create, save, and run a file:

Creating the file

1. In Spyder’s File menu, select "New file".
2. In the new file, type the following: print 'hello world'
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Saving the file



1. Saving your files in a location specific for this course can aid in organization. To do that, first create a
directory (or folder) for your 6.0001 material, with an appropriate name.

2. Now you can save your "hello world" file in the new folder that you just created.

3. From the Spyder File menu, click "Save As” and then navigate to your course folder before typing a
name for this file, e.g., "pyTest". Make sure that you're saving the file as type Python (see below for
images on Mac and PC).

4. Click the Save button
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Running the file

1. From within Spyder, go to the “Run” menu, click on "Run".

2. You should see two parts to the output in the IPython console. First, The runfile(...) line shows you the
filepath on your computer for the file you just ran. Second, the output of the file, “hello, world!”,
should appear.

Python 2.7.9 |Anaconda 2.1.0 (x86_64)| (default, Dec 15 2014, 10:37:34)

Type "copyright", "credits" or "license" for more information.

IPython 2.3.1 -- An enhanced Interactive Python.

Anaconda is brought to you by Continuum Analytics.

Please check out: http://continuum.io/thanks and https://binstar.org
-> Introduction and overview of IPython's features.

%qulckref -> Quick reference.

help -> Python's own help system.

object?  -> Details about 'object', use 'object??' for extra details.

%guiref  -> A brief reference about the graphical user interface.

In [1]: runfile('/Applications/Untitled.py', wdir='/Applications’)
hello, world!

In [2]:

3. Go back to the Code Editor and add the following line: print 'I like 6.001!"

4. Select “Run File” again (you can also use the green triangular Run button on the toolbar or the
shortcut F5), and observe the change in result.

5. Close your test file by clicking the X in its filename tab.
6. Now reopen your test file by double-clicking its name in the File menu’s "Open recent" option.

7. Congratulations - your Python environment has been installed, and you now know how to enter
expressions in Python and how to save, run, and open files!

8. For additional help on Spyder, go the Help menu within Spyder, and select the “Spyder tutorial”
option.



Installing and Testing Matplotlib and Numpy

To work with charts, you will need these Python library packages: matplotlib and numpy. You will not need
these packages until later assignments, but they will be used in class demos during lecture so we encourage
you to download them early.

If you're using Anaconda Python, your system should already have numpy and matplotlib installed. Start
Spyder and type “import numpy” and “import matplotlib” into the prompts. If no errors show up, you already
have them installed. If errors show up, reach out via the forum to the instructors!

= Console 1/ £ -

=)

Python 3.5.1 |Anaconda 2.5.8 (B4-bit)| (default, Jan 29 2816, 15:81:48) [MSC v.1988 64 bit *
(AMDE4) ]
Type "copyright", "credits" or "license" for more information.

IPython 4.8.3 -- An enhanced Interactive Python.
? -» Introduction and overview of IPython's features.
#¥quickref -> Quick reference.

help -» Python's own help system.
object? -> Details about 'object', use 'object??' for extra details.
#guiref  -> A brief reference about the graphical user interface.

In [1]: import numpy
In [2]: import matplotlib

In [3]: |

To test that you have successfully installed matplotlib and numpy via a script, run the code provided in
pkgtest.py, which should generate a chart for you. If you have problems with installation, be sure to go to
office hours or post on the forum for help.
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