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Programming assignments in CS-1004 will be carried out in the programming language Py-
thon — specifically, version 3.6.5 of Python. In addition, you will need several Python packages,
including one called matplotlib, a Python version of the popular Matlab system, and one called
numpy (meaning “Numerical Python”). This document provides instructions for installing Py-
thon 3.6.5 on Windows 7, Windows 8, and Windows 10 laptop and desktop computers. This doc-
ument also includes instructions for installing Python packages such as matplotlib and numpy.'

Public laboratory computers at WPI will have Python 3.6.5, matplotlib, and numpy installed on
them for the academic year 2018-2019.

In general, it is expected that assignments will be compatible among Windows, Macintosh,
and Linux systems, assuming they all use compatible versions of Python, matplotlib, and numpy.

Note: Two different, incompatible versions of Pyzhon are in general use
around the world — Python 2.7 and variations of Python 3. Significant
changes were made to the Python language between Python 2.x and Py-
thon 3. The Python 3 language is cleaner, more self-consistent, and
more user-friendly. Programs written for versions of Python 2 will not
necessarily run on Python 3 installations; if they do run, they may get
different answers to the same problem.

Note that a lot of legacy Py#hon 2 code is still in use, and new Python 2.7 code is still being
written and distributed by organizations that have not yet upgraded to Python 3. Not all Py-
thon 2 packages have been ported to Python 3.

Note 2: There are many integrated environments for supporting Python pro-
gramming, including PyCharm and Enthonght. Most of these are more
advanced that what is needed for this course. If you choose to use
one of them, you are on your own for installation.
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I If you have a Macintosh or Linux computer or laptop, please refer to these documents instead:— docx, pdf
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Installing Python 3.6.5 on Windows Systems® *

Python 3.6.5 for Windows exists in two variations — a 32-bit version and a 64-bit version. Al-
most all Windows PCs sold over the past few years are 64-bit systems. Therefore, these in-
structions focus primarily on installing the 64-bit versions. If you have a 32-bit version of
Windows, please seek assistance from the Professor, the TAs, or the Helpdesk.

To obtain the correct 64-bit version of Python, click on this link — python-3.6.5-amd64.exe*
— and download the resulting file to a convenient folder or directory. Alternatively, you may
browse to

http://www.cs.wpi.edu/~cs1004/a18/Resources-A18

and download it from there.

Right-click on your downloaded copy of the file python-3.6.5-amd64 . exe and select
Run as Administrator to start the installation. You should be greeted by a dialog box resem-
bling the following:—

5 Python 365 (64-bit) Setup o @ [z
Install Python 3.6.5 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

< Install Now
Ch\Users\lauer\AppData\Local\Programs\Python\Python36

Includes IDLE, pip and documentation
Creates shortcuts and file associations

2 Customize installation
Choose location and features

pgthf()_n

Insta\ launcher for all users (recommended)

@ Add Bython 2.6 to PATH

Figure 1
Be sure to check the box at the bottom labeled “Add Python 3.6 to PATH” (shown in a red circle).

windows

2 Itis useful to print out the relevant sections of this document. If you try read them on-screen, the dialog
boxes of the installation tend to obscure the instructions, just when you need them the most!

3 'These instructions have been tested on both Windows 7 and Windows 10. The professor no longer has ac-
cess to an installation of Windows 8 for testing.

4 The processor designation “amd64” applies to microprocessors made by both Intel and AMD.


http://www.cs.wpi.edu/~cs1004/a18/Resources-A18/Windows/python-3.6.5-amd64.exe
http://www.cs.wpi.edu/~cs1004/a18/Resources-A18
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Notel: The “Add Python 3.6 to PATH” checkbox may seem trivial but for-
getting to check it has led to numerous problems for students in pre-
vious terms!

Note 2: It is essential that you run the installation as Adwministrator. 1f you for-
get to so, the installation will appear to proceed successfully, but you
are likely to get weird errors at runtime and even in the installations
of numpy and matplotlib.

If you forgot to select Run as Adminstrator, uninstall Python and start
over.

If all goes well, you should see a window resembling the following:—

©F Python 3.6.5 (54-bit) Setup o @ |23

Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

MNew to Python? Start with the gnline tutorial and
documentation.

See what's new in this release.

python
for
windows

Figure 2

Three big “ifs”:—

If an earlier version of Python 3.x is already installed on your computer, you may see a
window resembling Figure 3 (below) instead of Figure 1. In this case, you may proceed
with the installation of Python 3.6.5 by clicking Upgrade Now. 1f successful, you will see a
window resembling Figure 2 above.

Ifyou have a 32-bit version of Windows (an unlike event nowadays), you should cancel
this installation and download and install python-3.6.5.exe instead. You are strongly en-
couraged to seek help for 32-bit issues.

If something else goes wrong, please contact the Professor, the TAs, and/or the
Helpdesk to get a working version of Python 3.6.5 installed on your computer.

You should do this right away. There won't be enough time in the days before the
first assignment is due.
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rg Python 3.6.5 (64-bit) EEF—?‘E—'
Upgrade to Python 3.6.5 (64-bit)

Select Upgrade Now to keep your current settings, or choose Customize to
enable or disable features,

® Upgrade Now
ChUsershhughtAppData\LocalPrograms\Python'\ Python36',

Replaces your existing installation without changing settings.
Select Customize to review current options.

2 Customize installation
Choose location and features

pgth?n

(4]
windows

Figure 3

Customized installation

If you share a computer with someone else (unlikely) or have a non-standard installation of
Windows, you #ay have to invoke the Customize Installation button in Figure 1 or Figure 3.
This will bring up a dialog box similar to that of Figure 4. Be sure all the boxes are checked,
and then click Nex7 to bring up a dialog similar to Figure 5.

-
2. Python 3.5.1 (64-bit) Setup ="E=r

Optional Features
Documentation |
Installs the Python documentation file.
[# pip
Installs pip, which can download and install other Python packages.
[¥] tel/tk and IDLE
Installs tkinter and the IDLE development environment.
Python test suite
Installs the standard library test suite.

py launcher for all users (requires elevation)

Use Programs and Features to remove the 'py' launcher.

pgth:’_}n

windows Back New | [ Cancel

Fignre 4
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@ Python 3.5.1 (64-bit) Setup [,

Advanced Options |

Install for all users
Associate files with Python (requires the py launcher)

Create shortcuts for installed applications

[¥] Add Python to environment variables

[¥] Precompile standard library

[l Download debugging symbols

[7] Download debug binaries (requires VS 2015 or later) |

Customize install location

h C\Program Files\Python35
python
for

Wlnd()ws ’ Install ” Cancel ]

Figure 5

Click Install for all users to force the installer to choose a commonly accessible directory for all
the users of this computer. Be sure that the check boxes in your installation match those in
Figure 5.°

Click Install to begin the installation. If the installer tells you the directory already exists and
asks if you are sure that you want to overwrite existing files, click Yes. The progress of the
installation will be shown in the dialog box.

The installation will take several minutes and will finish with the dialog box of Figure 3 on
page 4 of this document. Click Close to complete the installation of Python 3.6.5.

Testing your installation

The following two sections pertain to testing on Windows 7 and Windows 10, the two most
common Windows versions in common use. In the (unlikely) event that you have Windows
8, please refer to the appendix of this document for testing.

Testing on Windows 7

To confirm and test your installation, we will start IDILE, the Python Integrated Development
Environment window. If you are running Windows 7, click the S#art button to bring up the
Windows S7art menu. Select A/ Programs and scroll down to Python 3.6.5. This is a folder
shown circled in the left side of Figure 0.

When you open this folder, you will see four options, shown in the right side of Figure 6. Se-
lect IDLLE (Python 3.6 64-bif) to start the IDILE program shown in Figure 7.

5> The “Customize install location” near the bottom of Figure 5 will refer to an appropriate folder for your
computer.
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. Accessories

. Bitvise 55H Client
. Chrome Apps hugh
. Dropbox

. Fitbit Connect
. Games

. Intel

. iTunes

Documents

Pictures

Music

. Maintenance
. Microsoft Office 2016 Tools
. Mozy

Computer

. MozyHome
. Music Manager Control Panel
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. Morton Security

. Oracle VM VirtualBox

. Pulse Secure

Devices and Printers
Default Programs

Help and Support
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. Startup

. TurboTax 2017
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. Windows Live

4 Back

Search programs an

Figure 6

File Edit Shell Debug Options Window Help

. Accessories
. Bitvise 55H Client
. Chrome Apps

. Dropbox

. Fitbit Connect
. Games

. Intel

. iTunes

. Maintenance
. Microsoft Office 2016 Tools
. Mozy

. MozyHome

. Music Manager

. Norton

. Norton Security

. Oracle VM VirtuzlBox
. Pulse Secure

. PuTTY (64-hit)

. Python36

A IDLE (Python 3.6 64-bit)
B Python 3.6 (64-bit)
& Python 3.6 Manuals (64-bit)

7 Python 3.6 Module Docs (64-bit)

. Quicken 2017
. Retrospect

. Skype

4

Back

Search programs a.

m

Python 3.6.5
4)] on win32
Type "copyright™,
»»» 3+ 4 4+ 5

1z

»»» from math importc
>y pi
3.141592653589793
>33 |

(v3.6.5:£59c0932b4, Maxr 28 2018,

pi

17:00:18)

[M5C w.1900 &4

"eredits"™ or "license ()" for more information.

bit

(BMDE =~

Ln: 8 Col:4

Figure 7

This is IDLE, the Python command prompt and graphical user interface. This is where we
will start all programs and projects in this course. For now, simply type any Python statement
or expression after the “>>>” prompt. For example, Figure 7 shows the expression

3+4+5
as typed, followed by Pyhon’s response of the value 72.
After the next two “>>>” prompts, type the command
from math import pi
and the expression
pi
Python responds by printing the value of p7 to 15 decimal places.
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Continue testing by typing out the code on pages 10-11 of the textbook, just to make sure
that your installation works as expected.

Note that if you mistype something, you will probably get some unexpected behav-
ior. Simply try again. If you get really lost, type CTRL-C to get back to the IDLE
prompt.

Testing under Windows 10

Windows 10 has something like the S7ar7 button, but it looks a little different — the symbol

E at the left end of the taskbar. Click on this to bring up a menu something like Figure 8
below:—

2 Hugh Lauer Life at a glance

Most used Friday
HP Explore 2 7

“-1| Command Prompt

WordPad

[
? Oracle VM VirtualBox e
a

Get Started Microsoft Edge

Sunmn;
People i

o 85°
Recently added 83 70

& IDLE (Python 3.5 64-bit)

File Explorer > Store, (Sher iy
@ Settings Play and explore
d) Power

§§ All apps

Figure 8

In most cases, IDLE (Python 3.6.5 64-bit) should be shown under “Recently added” (five
lines up from the bottom of this Start Menu). If you don’t see it there, click on A/ apps, at
the bottom of the S7art Menu. This will provide an alphabetical list of all applications. Pyzhon
3.6.5 appears under “P” and shows the same four options as the right side of Figure 6. Since
you will be using this a lot, it is suggested that you right click on IDLE (Python 3.6.5 64-bit)
and select either Pin to Start or More > Pin to Taskbar.

To test your installation, double-click on this icon and carry out the same tests as shown
above under Figure 7.

Congratulations! You now have a usable Python 3.6.5 running on your Windows computer or

laptop.
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Installing graphics.py

Graphics.py is a simple drawing package that we will use a lot in this course. It was written in
Python 3 and created by the textbook author for making simple drawings. To install it, click
on this link — graphics.py — and download the file 7 #he folder where you keep your Python pro-
grams. Follow the instructions in sections 4.3-4.8 of the textbook (3" edition).

Installing matplotlib, numpy, and other packages

| These steps require you to have a working internet connection. ‘

One of the many benefits of Python is the vast number of third-party packages® that can be
downloaded and used by your Py#hon programs. Many of these are open-source and free. For
this course, we will use at least the following:—

®  matplotlib (a package for creating 2D plots and graphs similar to Matlab),

e numpy (meaning “Numerical Python,” a package for efficient handling of large arrays
of numerical data, also needed by matplotlib), and

The installation of these packages has been simplified from that of previous years. There is
no need to download these packages separately. Instead, you will use a Windows Conmand
Prompt to run pip, the Python Installation Program.

A command prompt is a window into which you type “commands” to tell the computer and op-
erating system what to do. An example command prompt window is shown in Figure 10.

In this window, the system prints a prompt starting with the “path” of the current folder and
ending with a “>"" character. After the prompt, you type a command, consisting of a command
name followed by zero or more operands that control what the command does. When you
terminate the command with the Enzer key, the system performs the command.

A command may work silently and then print out its results in the same window, or it may en-
gage in a textual conversation with you, requiring you to respond by typing, or it may open
its own window with its own graphical user interface. When the command has completed,
the system prints a new prompt for the next command. The command consisting solely of
the word “exit” causes the system to close the command prompt window.

To install matplotlib, you must run the Command Prompt in Administrator mode.

o In Windows 7, click on the Start button, select A/ Programs, scroll to the Accessories
folder and open it. This folder will show many useful accessories, such as shown in
Figure 9.

6 Recent reports indicate that there are at least 45,000 different packages covering many fields of science,
engineering, and mathematics.


http://web.cs.wpi.edu/~cs1004/a18/Resources-A18/graphics.py
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. Accessories
[] Calculator
E¥ Command Prompt
@2 Connect to a Network Projector

E= Connect to a Projector Documents
&/ Desktop Gadget Gallery

4 Getting Started Downloads
# Math Input Panel

| Notepad Favorites
Gl Paint

B Remote Desktop Connection s

i3] Run

CR Snipping Tool

', Sound Recorder

" Sticky Notes

@ Sync Center

(:,' Windows DVD Maker
9 Windows Explorer Help and Support
23 Windows Fax and Scan

Control Panel

Devices and Printers

Administrative Tools *

1 Back

|Search programs and files pe l

Figure 9

Right click on “Command Prompt” on the second line and select Run as Administrator.
Windows will ask you if you really want to do this. Click yes. This will open a win-
dow into which you can type textual commands.

e In Windows 8, search for “Command Prompt” in the pallet of “charms,” the same
way you searched in Figure 19. Drag an icon for the Command Prompt to your desk-
top, right-click on it, and select Run as Administrator.

o In Windows 10, click on the Windows icon at the left end of the taskbar, select A4 apps,
and scroll down to Windows system (listed alphabetically). Open the Windows system
item to expose a list of system applications, including Command Prompt. Right-click on
Command Prompt and select More > Run as administrator.

If you are unable to find the Command Prompt ot to run it as Adwministrator, seek help from the
Professor, one of the TAs, or the Helpdesk. If you are successful, you should be presented
with a window resembling Figure 10 below. The background is likely to be black or some
other dark color. Note that the header of this window labels it as an Adwinistrator Command
Prompt.”

7 'This means that you have a lot of power to do good or evil to your computer!
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F L L
ER Administrator: Command Prompt = | B |

—

Figure 10

Next, in the Command Prompt window of Figure 10, type the following three commands, ex-
actly as written here:—

python -mpip install -U pip

python -mpip install -U matplotlib

python -mpip install -U nose

In these commands, pip is the Python Installation Program. 1t knows how to find packages on
the web and to keep versions consistent with each other. The matplotlib package is one
that we will use extensively in this course. Installing it automatically causes the correct sup-
porting version of numpy to be installed. Finally, nose is a comprehensive test package for
the numpy package; we will use it to verify our installation.

Note: These commands will access the internet to retrieve files from an
online Python distribution center.

Any of these commands may report errors, including that a package is already installed. To
check what is installed, type the command

pip list
This will list the programs that pip knows about — shown, for example, Figure 11.

ER Administrator: Command Prompt R=REERL_ X

C:xWindowsssystem32>pip list -
Uerzion

pyparsing

python—dateutil

Figure 11

10
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When this installation is complete, make a quick test #umpy by opening an IDLLE window, as
in Figure 7. Type or paste the following commands into IDLE, one /ine at a time, exactly as
written. Note that the word version is preceded by 720 underscore characters and followed

« 8

by two more. Also note that the word arange is spelled with gze “r”.

Note: Even if you had help installing Python and matplotlib, you should type
out the test lines below yourself. This will help you get used to Python.

import numpy as np
np.__version

= np.arange (10)

np.arange(l, 9, 2)

np.eye (3)

np.diag(np.array([1, 2, 3, 4]))

AR 0N DD oo

The result should resemble Figure 12:—

o rwenses oo N ===

File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:£59c0932b4, Mar 28 2018, 17:00:18) [M5C w.1900 o4 bit (AMD& i

4)] on win32
Type "copyright™, "credits" or "license ()" for more information.

>»» import numpy a3 np
x> np. version
'1.14.4"

»>»» a = np.arange (10)
F»¥ a

arrav([O0, 1, 2, 3, 4, 5, &, 7, 8, 9]
»»>» b = np.arange(l, 9, 2)
>x» b
array([1, 3, 5, TI}
>»»> o = np.eye (3)
oS-
array([[1., 0., 0.1,
[0., 1., O.]1,
[0., O., 1.11)
>»> d = np.diag(np.array([1,2,3,4]))

> d

array([[1l, O°, O, O],
(o, 2, o, 01,
(o, o, 3, 01,
[0, 0, 0, 411}

w2 |

Ln: 23 Col: 4

Figure 12

Finally, type the exit command to close the Administrator Command Prompt of Figure 10.

8 This is a variation of the “range” function that we will learn about in the first week of class.

11
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Testing Your Installation

Testing numpy

To carry out the comprehensive test of #umpy, open a new IDILE window and type the fol-
lowing two commands:—

import numpy
numpy . test ()

This uses nose to run the standard package of numpy tests for several minutes. It prints a
bunch of stuff in the IDLLE window. Although some of the output may look like error mes-
sages, these are known issues with the tests. The test should start with something resembling
the following:—

File Edit 5hell Debug Options Window Help

Python 3.6.5 (v3.6.5:f59c0932b4, Mar 28 2018, 17:00:18) [M5C +.1900 &4 bit (AMD&
4)] on win32z

Type "copyright™, "credits™ or "license ()" for more information.

¥y import numpy

> numpy.test ()

Running unit tests for numpy

NumPy wersion 1.14.4

NumPy relaxed strides checking option: True

HumPy is installed in C:\Users‘\hugh\hppData‘\Local‘\Programs\Python\Python3éilib\s
ite-packages\numpy

Python version 3.6.5% (v3.6.5:£59c0932b4, Mar 28 2018, 17:00:18) [M5C v.1900 &4 b
it (AMDE4) ]

nose version 1.3.7

Ln: 47 Col:96

Figure 13

After a few minutes, the tests should end with something resembling the following:—

File Edit Shell Debug Options Window Help

AL % VULLG o ] ¥ ULl

FAILED (FNOWNFAIL=193, SEIP=15, errors=2)
<nose.result.TextTestResult run=6419 errors=2 failures=0>
w2 |

Ln: 80 Col: 4

Figure 14

Congratulations! You have now installed a working versions numpy 1.14.4 and matplotlib 2.2.2.

Testing matplotlib

You can carry out a simple test of your matplotlib installation by typing or pasting the follow-
ing commands into an IDLE window, one line at a time, exactly as written:—

12
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from matplotlib import pyplot
pyplot.plot([1, 2, 3, 41, [1, 4, 9, 16])
pyplot.show ()

The IDLE window should look something like the following:—

File Edit Shell Debug Options Window Help
Python 3.6.5 (v3.6.5:f5%9c0932b4, Mar 28 2018, 17:00:18) [MSC +.1300 64 bitc IAHDE_:

4})] on win32
Type "copyright™, "credits™ or "license(}" for more information.

»»>» from matplotlib import pyplot
»»> pypleot.pleot{[1, 2, 3, 4], [1, 4, 9, 1&])
[«matplotlib.line=.Line2D object at O0x000000000FBEA3Z0>]

>»> pyplot.show ()

|

Ln:7 Cok0

Figure 15

After you type the ENTER key following the last line, the following window should appear:—

1.0 1.5

| # €[> +Q/=| B

Figure 16

To close this window, click on the “close” button in the upper right.

For a more interesting test, download the file TestMatplotlib2.py, and then use the Fi/k menu
in the IDLLE window to open this file. The file should look like the following:—

13
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= TestMatplotlib2? py - C:\Hugh\WWPT\C?

le Edit Format Run Options Window Help
TestMatplotlibl.py

Fi
#

from pylab import *

def testPyplot (low, high,
t = arange (low, high,
2 = zin(2*pi*t)
plot(t, =5)
Xlabel ("times (3)")
ylabel ('voltage (mV) ')
title ('About as simple as it gets, folks')
grid (True=)
savefig("tcest.png")
show ()
return
if name == ' main ':
testPyplot(-1.0, 1.0, 0.001)

=

Ln: 23 Cel:0

Figure 17

Click the Run > Run Module command in the menu at the top of the window to produce the
following window:—

About as simple as it gets, folks

=
E
w
=)
]
=
o
=l

1.00 1.25 1.50 1.75 2.00
time (s)

| # €[> +Ql=| B

Figure 18

Congratulations! You now have a working version of matplotlib installed.

14
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Appendix

Testing in Windows 8

Windows 8 does not have a S7art button but rather a S7art screen that is intended to make the
user experience more like the smartphone experience. Unfortunately, when Pyzhon is installed
as instructed above, its icon does not automatically appear on the S7arz screen. It also does
not appear in the list of apps.

To find it, move the cursor to the upper-right or lower-right corner of the screen to expose
the Windows 8 pallet of “charms”. Select the Search charm to bring up a Search box. Type the
word “Python.” This will bring up a list of matching items, like that shown in Figure 19 be-
low but referring to the 64-bit version of Python 3.6.5.”

Search

Everywhere

(SN 3.4 GUI - 32 bit) B

IDLE (Python 3.4 GUI - 32 bit)

n 3.4 (command line - 32

n 3.4 Manuals

on 3.4 (32 bit)

n 3.4 Docs Server (pydoc -

c-info.python-as-glue.rst

c-info.python-as-glue.rst

Figure 19

Note that this list is like the Python 3.6.5 folder in the Start Menu in Figure 6. Right-click on
the item labeled IDLE (Python 3.6.5 GUI). From the resulting menu, select “Pin to Start” to
cause an icon to be added to the S7ar# screen. You may also want to pin the item to the Task
bar (1.e., the bar of tiny icons at the bottom of the screen). You may also select “Open file lo-
cation,” which will bring up the following window:—

% Note that Figure 19 and Figure 20 refer to an older version of Python because they were copied directly

from an older version of this document. If you follow these instructions for Windows 8, you should see
the current version of Python that you downloaded on page 2.

15
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Shortcut Tools | Application Tools

Home Share View Manage Manage il 0

m ézz;path lu I: x I@ m [ New item - D g::nv HH setect all
MNew

—‘aEasy access ™ 05 Select none
Copy Paste _ Move Copy Delete Rename

Properties
Paste shortcut mo e > folder o

g History 52 Invert selection
Clipboard Crganize Open Select

T 0« Windows » Start Menu » Programs » Python 3.4 v & Search Python 3.4 el

<t Favorites ~ Mame Date modified Type Size

B Desktop |[§f IDLE (Python 3.4 GUI - 32 bit) 7/25/2015 418 PM Shortcut
& Downloads @ Pythen 2.4 (command line - 32 bit) 7252013418 PM  Shortcut
%3 Dropbox {#" Python 2.4 Docs Server (pydoc - 32 bit) 772572013 418 PM Shortcut
"2 Recent places @ Python 3.4 Manuals 7/25/2015 418 PM Shortcut

o @! Uninstall Python 3.4 (32 bit) 7/25/2015 418 PM Shortcut

Jitemns 1 item selected 2,31 KB

Figure 20
From this window, you can copy any or all the Py#hon links to the desktop.

To test your installation, double-click on the IDLLE (Python GUI) icon and carry out the same
tests as shown above under Figure 7.
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