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Welcome!

* We’re glad you're here
* (Class hasthands-on labs for nearly every chapter

e Please make a name tent

Instructor name:

Instructor e-mail:

Have Fun!

About this course
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Classroom etiquette

* Noisemakers off
*.No phone conversations

» Come/and go quietly during class.
Please turn off cell phone ringers and other noisemakers.
Ifyou need to have a phone conversation, please leave the classroom.

We’resall adults“here; feel free to leave the classroom if you need to use the restroom, make a
phone callyetc. You don’t have to wait for a lab or break, but please try not to disturb others.

Pleaseydomot bringykiller rabbits to class. They might maim, dismember,

IMPORTANT
on otherwisegdisturb your fellow students.

About this course



4 Introduction to Python 3

Course Outline

Day 1

Chapter 1 An/overview of Python
Chapter 2 The Python environment
Chapter 3 Getting started

Chapter 4 Flow control

Day 2

Chapter 5 Array.types

Chapter 6 Working with fileg
Chapter 7 Dictionaries and sets
Chapter 8 Functions

Day 3

Chapter 9 Sorting

Chapter 10 Errors and exception handling
Chapter 11 Using modules

Chapter 12 Regular expressions

Day 4

Chapter 13 Using the standard library
Chapter 14 An introduction to Python classes

The actual schedule varies with circumstances. The/Jast day may include ad hoc

NOTE
topics requested by students

About this course



Introduction to Python 3 5

Student files

Youswill need to load some files onto your computer. The files are in a compressed archive.
When you extract them onto your computer, they will all be extracted into a directory named
py3intro.

What’s in the files?

py3intro contains data and other files needed for the exercises
py3intro/EXAMPLES contains the examples from the course manuals.
py3intro/ANSWERS contains sample answers to the labs.

Theypstudent filesydo not contain Python itself. It will need to be installed

WARNING
separately. Thi§’has probably already been done for you.

About this course



6 Introduction to Python 3

Extracting the student files

Windows

Open thefile py3intro.zip. Extract all files to your desktop. This will create the folder py3intro.

Non-Windows (includes Linux, OS X, etc)

Copy or downlead py3intro.tgz to your home directory. In your home directory, type

tar xzvf py3intro.tgz

This will create the'py3intro directory under your home directory.

About this course



Introduction to Python 3 7

Examples

Nearly all examples from the course manual are provided in the EXAMPLES subdirectory.

It will look:like this:

Example

cmd_line_args.py

#!/dsr/bin/env _python
import sys— @
print(sys.argv) @

name = sys.argv[1] ./®

print("name is", name)
@ Import the sys module
@ Print all parameters, including scriptitself
® Get the first actual parameter

cmd_line_args.py Fred

['/Users/jstrick/curr/courses/python//examples3/cmd_line_args.py', 'Fred']
name is Fred

About this course
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Lab Exercises

* Relax - the labs are not quizzes

* Work n scripts or data
O nswers are i tro/ANSWERS

Vs o
« Appendix A@Z‘nere I go from here?

* Appendix B: P Bibli
* Appendix C: String’f%attingﬁ
ZoX /

About this course
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Chapter 1: An Overview of Python

Objectives

» Learning brief history of Python
* Understanding Python’s good points (or bad points)
* Downloading and installing Python

*/Comparing Python2 to Python 3

Getting help

Chapter 1: An Overview of Python
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What is Python?

o All-purpose interpreted language
* Created by Guido van Rossum

 First released.(ver. 0.9) February 20, 1991

Pythen is an open-source, all-purpose programming language.

Python was created by Guido van Rossum beginning in 1989. He was involved with the
development./of Amoeba, a distributed operating system, and had previously worked on ABC, a
scripting language designed to be easier to learn for non-programmers.

Van Rossum took ABC and improved it;"adding new features, some of which came from other
languages such as Perl and. Lisp. His design goal'was

to serve as a second language for people who were C or C++
programmers, but who had work where writing a C program was just not
effective.

The first public release was version 0.9 (beta) in 1991.

Chapter 1: An Overview of Python
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Guido van Rossum

Chapter 1: An Overview of Python
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The Birth of Python

About the origin of Python, Van Rossum wrote in 1996:

Over. sixyyears ago, in December 1989, I was looking for a "hobby"
programming project that would keep me occupied during the week
around Christmas. My office ... would be closed, but I had a home
computer, and /not much else on my hands. I decided to write an
interpreter for the'new scripting language I had been thinking about
lately: a descendant of ABC that would appeal to Unix/C hackers. I chose
Python aS-a working.title for the project, being in a slightly irreverent
mood (and @ big fan of Monty Python’s Flying Circus). (Introduction to
ProgrammingPython, by Mark Lutz, published by O’Reilly)

He says, "The first_sound bite I hadfor Python was, 'Bridge the gap
between the shell and ‘C*,

— Guido van Rossum

Monty Python in 1970

Chapter 1: An Overview of Python
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Table 1. Python Timeline

Year

1969

1991

1992

1993

1994 (Jan)
1995

1997 (Dec 31)
2000 (Oct 16)
2002 (Dec 21)
2004 (Nov 30)
2006 (Sept 19)
2008 (Oct 1)

2008 (Dec 3)

2009 (June 27)

2018 (July 3)
2012 (Sept 29)
2014 (Mar 16)
2015 (Sept 13)
2016 (Dec 23)
2018 (June 27)

2019 (Oct 14)

Event

"Monty Python’s Flying Circus"
premieres on the BBC

version 0.9.0 (first release)
version 0.9.6 ported to MS-DOS

comp.lang.python created

version 1.0

version 1.4

version 1.5

version, 2.0 final release

version 2.2

Version 2.4

version 2.5

version 2.6

version 3.0

Version 3.1

Version 2.7

Version 3.3

Version 3.4

Version 3.5

Version 3.6

Version 3.7

Version 3.8

13

Notes

classes, try/except, lists, dictionaries, modules

lambda, reduce(), filter() and map()

keyword arguments, complex numbers

list comprehensions

unification of types and classes

backward-compatible with 2.5

removing oldfeatures and adding new features
(not backward-compatible with 2.5 or 2.6)

Backward-compatible with 3.0; new
features/modules; deprecated modules

Final 2.x version

pip is included, pathlib

subprocess.run

Chapter 1: An Overview of Python
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About Interpreted Languages

» Python is an interpreted language
» The Python interpreter reads a script and interprets it on-the-fly.

«Since'there issno compile phase, the development cycle can be very rapid

Like Perl, Ruby;"and Bash, Python is an interpreted language. The program consists of a text file
containing Python commands. To run the program, you run the interpreter (normally called
"python.exe", "python'setc.) and tell it which file contains the commands.

Chapter 1: An Overview of Python
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Advantages of Python

* Clear, readable syntax
*, Multi-paradigm
o object-oriented programming
o procedural
- functienal
» Code can be organized into modules and packages
» Exeeption-based error handling
* DynamicCdata structures (e.g., lists and dictionaries)
» Extensive Standard library and third party modules
 Strong introspection capabilities

e Can be extended with C/C++

Disadvantages of Python

Chapter 1: An Overview of Python
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How to get Python

» Download from www.python.org
 Versions available for most operating systems

*“Anaconda isssuperset of standard Python

The/ -latest wersion/ of Python 1is always available via the Python home page.
http:/fwrww.python.org/download will direct you to the latest binaries.
The above URL has Windows MSI installation files.

Linux and OS X come with Python.

For scientific and engineering tasks, the' Anaconda bundle is a great choice. It contains the
Python interpreter plus‘hundreds of libraries in addition to the standard modules. Among
others, it contains NumPy, SciPy, Pandas, iPython, and Matplotlib. Even if you’re not doing
scientific programming, it includesRequests, PyQt, OpenPyxl, and many other useful modules.

NOTE Get Anaconda for Windowg;. Linux, or Mac at htfps://www.anaconda.com

Which version of Python?

» python -V displays current version

The -V option displays the version of the Python interpreter. Notethe capital V.

The current release is 3.7

$ python -V
Python 3.6.0 |

Chapter 1: An Overview of Python
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The end of Python 2

Python 2.7 is intended to be the last minor release in the 2.x series. The Python maintainers are
planning to focus their future efforts on Python 3.

This means that 2.7 will continue to run production systems that have not been ported to Python
3. Two consequences of the long-term significance of 2.7 are:

1. It’s very likely the,2.7 release will have a longer period of maintenance compared to
earlier 2.x yersions. Python 2.7 will continue to be maintained while the transition to 3.x
continues, and the developers are planning to support Python 2.7 with bug-fix releases
beyond the typical two years.

2. A policydecision' was anhade to silence warnings only of interest to developers.
DeprecationWarning and its.descendants are now ignored unless otherwise requested,
preventing users.from seeing,warnings triggered by an application. This change was
also made in the branch that will become Python 3.2. (Discussed on stdlib-sig and carried
out in issue 7319.)

-- from the Python 2.7 documentation_

At PyCon 2014 in Montreal, Guido van Rossum extended the end-of-life date for 2.7 to 2020. More
recently, the end-of-life date for Python 2.7 has-beéen established on January 1, 2020. This means
that there will be no more support from the core Python developersyincluding bug fixes.

Chapter 1: An Overview of Python
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Getting Help

*pydo

T are m of getting help with Python. Appendix A lists some of the best Python
book 0

A good st?@}\p)ace ttp://deés.python.org/3/index.html.
/7

A good source (ﬁ@hm books is P Publishing: https://www.packtpub.com/

04

A
N ))

O
&Oo O
Q.
O/ .
8.
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One day on Dagobah

EXTERIOR: DAGOBAH -- DAY

b With Yoda strapped to his back, Luke climbs up one of the many thick vines
that grow in.the swamp until he reaches the Dagobah statistics 1ab. Panting
heavilyy“he continues his exercises -- grepping, installing new packages,
+. logging in _as*root, and writing replacements for two-year-old shell scripts
f~3n Python.
YODA:, Code! Yes. <A programmer's strength flows from code maintainability. But
beware of Perl. Terse syntax... more than one way to do it... default variables.
The dark~side of'code maintainability are they. Easily they flow, quick to join
you when'<code you write. If_.once you start down the dark path, forever will it
dominate your~destiny,,consume you.it will.
LUKE: Is Perl better than Pythen?
YODA: No... no... mo. Quicker, easier, more seductive.
LUKE: But how will I know why Python is' better than Perl?
YODA: You will know. “When your codefyou trysto read six months from now.

Chapter 1: An Overview of Python
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Chapter 1: An Overview of Python
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Chapter 2: The Python Environment

Objectives

» Using'the interpreter
* Gettinghelp
* Running seripts on Windows, Linux, and Mac

*/Learning best editors and IDEs

I think the real key to Python’s,platform independence is that it was
conceived right from the start as.only,very loosely tied to Unix.

— Guido van Rossum

Chapter 2: The Python Environment
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Starting Python

» Type python (or python3) at a command prompt
* python should be in your PATH
« If python was,not found, install it or add directory to PATH

To start the Python interpreter, just type python (or python3) at the command prompt. If you get
an erroranessage, one of two things has happened:

* Python is not installed on your computer

* The interpreter(python) iS not in your PATH variable

Chapter 2: The Python Environment
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If the interpreter is not in your PATH

If the directory where the interpreter lives is not in your PATH variable, you have several
choices.

Type the full path

Start python bystyping the full path to the interpreter (e.g., C:\python35\python or
/usr/bin/python)

Add the directory to PATH temporarily

Windows (at-a command prompt)

set PATH="%PATH%";c:\python35

Linux/Mac

PATH="$PATH: /usr/dev/bin"  shjksh,bash
setenv PATH "$PATH:/usr/dev/bin" csh, tesh

Chapter 2: The Python Environment
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Add the directory to PATH permanently

Windows

Right-click on the My Computer icon. Select Properties, and then select the Advanced tab. Click
on the Environment Variables button, then double-click on PATH in the System Variables area
at the'bottom of the.dialog. Add the directory for the Python interpreter to the existing value and
click OK. Be sure to separate the path from existing text with a semicolon.

Linux/Mac

Add a line’ to your shell startup file (e.g. .bash_profile, .profile, etc.) to add the directory
containing thePython interpreter to your PATH variable .

The command should look something like

PATH="$PATH: /path/to/python"

Chapter 2: The Python Environment
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Using the interpreter

Type any Python statement or expression

*, Prompt is >>>

Command line editing supported

Ctrl-D (Unix)or Ctrl-Z <Enter> (Windows) to exit
Onee you have started the Python interpreter, it provides an interactive interpreter. The prompt
is ">>>% ¥ou can type in any Python commands at this prompt.

For Windows, it supports the editing keys on a standard keyboard, which include Home, End,
etc., as well asthearrow keysi NormalPC shortcuts such as Ctrl-RightArrow to jump to the next
word also work.

For other systems, Python.supports GNU readline editing, which uses emacs-style commands.
These commands are detailed.in the table below.

On all versions, you can use arrow keys and backspace to edit the line.
As of version 3.4, the interpreter does autocomplete when you press the TAB key

Table 2. emacs-style command line editing

Emacs-mode Function

Command

AP Previous command

AN Next command

AF Forward 1 character

B Back 1 character

A Beginning of line

AE End of line

AD Delete character under cursor
AK Delete to end of line

Chapter 2: The Python Environment
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Trying out a few commands

e following commands in the interpreter:

t
, world

:>>> pri
>

rint(
33333333 (
e o
7

You don’t really print(

04

ello, world")

>>> "Hello, world"%

'"Hello, world' /O/,

>>> 4 + 3 O

7 O('/

>>> Cx.
&

U,
When you press <Enter>, the interpreter teb an t hatever you typed in.

tes
/o
If you have ipython installed, use @hon for tter interactive interpreter
(ipython is included with Anaconda). @/

%

NOTE

Chapter 2: The Python Environment
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Running Python scripts

 Use Python interpreter

ame for any OS

o ru on script (a file with the extension .py, call the Python interpreter with the script as
@s argum
mYscr1 (

This will wo 1@1 any operating.system.

If yo ure t
NOTE m1ght b ause the

Chapter 2: The Python Environment
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Using pydoc

From the Python interpreter

Type

>>> help(thing)

Where‘thing can be either'the name (in quotes) of a function, module or package, or the actual
(imported) function; module, or package object.

>>> help(len)
Help on built-in_function len in module builtins:

len(obj, /)
Return the number of items in @ container.

From a command line

Use pydoc name to display the documentation for name, which can be the name of a function,
module, package, or a method or attribute of an ebject.

$ pydoc len
Help on built-in function len in module __builtin_/:

len(...)
len(object) -> integer

Return the number of items of a sequence or mapping. J

On Windows, open an Anaconda prompt (if available) to make sur€that pydoc is

NOTE
in the search path.

TIP Run pydoc -k <keyword> to search packages by keyword

Chapter 2: The Python Environment
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From iPython

iPython makes it easy to get help. Just put a question mark before or after an object, and it will
di elp.

(obj, /)
the number of items in a container.
n_function_or_method

Chapter 2: The Python Environment
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Python Editors and IDEs

o Editor is programmer’s most-used tool
« Select Python-aware editor or IDE

* Many open seurce and commercial choices

There-are twogpages on the Python Wiki that discuss editors and IDEs:

http://wiki.pythoniorg/moin/PythonEditors
http://wikd .python.org/moin/IntegratedDevelopmentEnvironments

PyCharm Community Edition is the'most full-featured free IDE available. Other good multi-
platform IDEs include Spyder, Eclipse, Visual Studio Code, and Sublime Edit. These work on
Windows, Unix/Linux, and‘Mac platforms and probably some others.

Chapter 2: The Python Environment
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Chapter 2 Exercises

E ise 2-1 (hello.py)
si nyeditor, write a "Hello, world" python script.
Run the'scri m the command line.

Open the scri ur IDE and run it from there.

’ﬁ?& In Py@hazm, you can right-click (Ctrl-click on Mac) the script’s tab and select Run

0.
N
04

O
&Oo O
Q.
()/ )
8.
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Chapter 2: The Python Environment
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