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INTRODUCTION TO PROGRAMMING IN PYTHON

a textbook for a first course in computer science
for the next generation
of scientists and engineers

INTRODUCTION TO

Programming
in Python

Programming
in Python

Textbook

Our textbook Introduction to Programming in Python [ Amazon - Pearson ] is an interdisciplinary

INTRO TO approach to the traditional CS1 curriculum. We teach all of the classic elements of
PROGRAMMING programming, using an "objects-in-the-middle" approach that emphasizes data abstraction. A
An Interdisciplinary Approach 1. Elements of Programming key feature of the book is the manner in which we motivate each programming concept by
2. Functions examining its impact on specific applications, taken from fields ranging from materials science
Robert Sedgewick Kevin Wayne Robert Dondero 3. oop to genomics to astrophysics to internet commerce. The book is organized around four stages of
4. Data Structures learning to program:

RELATED BOOKSITES
a

o Chapter 1: Elements of Programming introduces variables; assignment statements; built-
in types of data; conditionals and loops; arrays; and input/output, including graphics and
sound.

Algorithms

e Chapter 2: Functions and Modules introduces modular programming. We stress the

fundamental idea of dividing a program into components that can be independently
e
debugged, maintained, and reused. v
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% of overall question views each month
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Growth of major programming languages

Based on Stack Overflow question views in World Bank high-income countries
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Python 25 1%
JavaScript  19.0%
Go 16.2%

Kotlin -~ 12 4%
TypeScript  11.9%

Java  10.5%

C+  10.2%

Rust 8.3%
C# 8.0%
Swit  TT7%
HTML  7.6%
CS5 76%
SQL 6B%
R 6.3%

C 59% stackoverflow (2018)
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e 25 Webh development
3% Data analysis
9% DevOps / System administration / Writing automation scripts
G0 Educational purposes
9% Machine learning
- 5% Desktop development
- 4% Other
- 4% Programming of web parsers / scrapers / crawlers
= 3 Network programming
m 3% Software prototyping

https://opensource.com/article/18/5/numbers-python-community-trends
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@® @& Python Software Foundation (US)

Python

& python’ o I (o

About Downloads Documentation Community Success Stories News Events

Download the latest version for Windows

Download Python 3.7.2

Looking for Python with a different OS? Python for Windows,
Linux/UNIX, Mac OS X, Other

Want to help test development versions of Python? Pre-releases

Looking for Python 2.7? See below for specific releases
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Microsoft Windows
(c) 2018 Microsoft Corporation.

C:\Users\Razavi>python
Python 3.7.2
bit (Intel)]
Type "help",
>>> print ("Hello,
Hello, world

>>> exit ()

on win32
"copyright",
world")

"credits"

C:\Users\Razavi>

(tags/v3.7.2:%9a3ffc0492,

)

[Version 10.0.17134.523]
All rights reserved.

Dec 23 2018, 22:20:52) [MSC v.1916 32

for more information.

or "license"
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#*******************************************

# Prints "Hello, world"

# Everyone's first program.
#*******************************************

print (‘Hello, world’)

helloworld.py
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% python helloworld.py

Hello,

world
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E helloworld.py - C:/Users/Razavi/Desktop/helloworld.py (3.7.2)
File Edit Format Run Options Window Help

# prints Hello, world

F& Python 3.7.2 Shell — O X

File Edit Shell Debug Options Window Help
Python 3.7.2 (tags/v3.7.2:9a3ffc0492, Dec 23 2018, 22:20:52) [MSC v.1916 32 bit

(Intel)] on win32
Type "help", "copyright",
>>>

print ("

"credits" or "license ()" for more information.

= RESTART: C:/Users/Razavi/Desktop/helloworld.py =

>>>

Ln: 6 Col: 4
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PyCharm Professional Edition

PyCharm Community Edition

Sublime Text

IDLE

tom
VS Code
Notepad++
Eclipse + Pydev

Emacs
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-E Pacman_GhostBusters [C\Users\Razavi\PycharmProjects\Pacman_GhostBusters] - ..\dynamic\game.py [Pacman_GhostBusters| - PyCharm - O =

File Edit View Navigate Code Refactor Run Tools VCS Window Help
= H S ¢« | first demo (find ghost) | B | % , | Qq

" Pacman_GhostBusters

/

g‘ Project = @ = | & - ﬂ.’game.py | \
£ ~ | Pacman_GhostBusters . ccc\faz from util Import *
. v [ dynamic 2 from util import\gaiseNotDefined |:
& bigHuntlay 3 import time
/% bn-1.png 4
[ bn-2.png . ,/4,
= bn-3,
'i:d_“ p”gc » 3 FRERARARAAFAAARARARERES
t tor. .
i:dls anc-elafcua O:\’:jyd | 7 # Parts worth reading #
= dynamicinferenceModule,
p- v P s AR AR
‘.= game.py z
[ ghostbusterAgent.py o .i
P 0 :
[ ghostbusters.py '_' class Agent
ﬂ ghostbusters_dynamic.html T
2 ghostbusters._statichtml 12 An agent must define a getActicn method, but may alsc define the
ﬁgraphicsDisp}ay.py 13 following methods which will be called if they exist:
[ graphicsUtils.py 14
ﬁgui.py 15 def registerInitialState(self, state): # inspects the starting state
[ layout.py 16 e
[ sensorDistributions.py 17
= smallHunt.lay 18 .i def  init_ (self, index=0):
2| sonar.png 19 self.index = index
[ sonar.py 20
i&sonarAgents‘py
Terminal:  local « + 0 —
Microsoft Windows [Version 10.0.17134.523]
é (c) 2018 Microsoft Corporation. All rights reserved.
E
5
~1 C:\Users\Razavi\PycharmProjects\PacmaniGhostBusters>I
.l
£
5
z
&l
*
= 5:Top0 | B Terminal % Python Console Q) Event Log
I} 91 LF+ UTF-8: 4spaces: m &
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File Edit View Navigate Code Refactor Run Tools VCS Window Help

= H S|« | fistdemo (find ghost) ~ b % A Q
" Pacman_GhostBusters i\
o Project v @ = & — | fgamepy | \
g ~ | Pacman_GhostBusters . ccc\faz from util impeo *
= . . . .
. ~ [ dynamic 2 from util import ra%geNotDefined |:
& bigHuntlay 3 import time /
/% bn-1.png 4 od“ L]
& bn-2.png = dl)/ I
A bn-3.png

&

#HEFHF AR A A SR AA RS RS
# Parts worth reading #
8 FRERSBARAEE SRR SRR

[ distanceCalculator.py .
[ dynamicinferenceModule.py
[ game.py

[ ghostbusterAgent.py
10 ®  eclass Agent:

e

[ ghostbusters.py
ﬂ ghostbusters_dynamic.html

gghostbus‘ters_s‘tatic.html 12 An agent must define a getActicn method, but may alsc define the
{5 graphicsDisplay.py 13 following methods which will be called if they exist:
[ graphicsUtils.py 14
[ guipy 15 def registerInitialState(self, state): # inspects the starting state
[ layout.py 16 o
[ sensorDistributions.py 17
= smallHunt.lay 18 .i def  init_ (self, index=0):
2| sonar.png 19 self.index = index
[ sonar.py 20
i&sonarAgents‘py
Terminal:  local « + 0 —

Microsoft Windows [Version 10.0.17134.523]

2 (c) 2018 Microsoft Corporation. All rights reserved.
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[ layout.py 16 o
[ sensorDistributions.py 17
= smallHunt.lay 18 .i def  init_ (self, index=0):
2| sonar.png 19 self.index = index
[ sonar.py 20
i&sonarAgents‘py
Terminal:  local « + 0 —

Microsoft Windows [Version 10.0.17134.523]

2 (c) 2018 Microsoft Corporation. All rights reserved.
:
b
| c:\Users\Razavi\PychamProjects\Pacman GhostBusters
.I
n . o
3
Wl é b
=
E
av]
*
= 5:Top0 | B Terminal % Python Console Q) Event Log
: z -8 ¢ 4spaces *
] 91 LF+ UTF-8 % 4sp C™




OB ) asby pagl HIing
A
J=le O

polrst SRy sl
o)....>d 9 s> 099 ;i.: ob:.:‘ﬂ

PyCharm dyids ol

COMMUNITY 2018.3

b p e slp ogelb b S osbwld
) : ‘b.. 25 n

ol 5l 4 1 x10

1RQA — 5018) o0 s — asby ool - magiaslby polic - KoL giasby



