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Lecture 2: Python Programming
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to build an environment for running python

Installation




Installation
The Birth of Python

Python is a widely used high-level, general-purpose,
Interpreted, dynamic programming language
designed by Guido van Rossum in 1991.

Guido van Rossum
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Installation

IEEE Spectrum

http://spectrum.ieee.org/computing/software/the-2016-top-programming-languages

Language Rank Types Spectrum Ranking
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Installation
IEEE Spectrum

https://spectrum.ieee.org/computing/software/the-2017-top-programming-languages

Language Rank Types Spectrum Ranking

ewen @ o [o8l
X Dwe BE
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IEEE Spectrum

https://spectrum.ieee.org/at-work/innovation/the-2018-top-programming-languages
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Language Rank

Installation

Spectrum Ranking

Python
C++
Java
C

C#
PHP

R

@ ENi & gOU & e N

JavaScript
9. Go
10. Assembly




Installation

IEEE Spectrum

Rank Language

Y Score
n Python @ Q@ @ 1000

n Java ® 0 96.3
H - 00 o | 944
n C++ 0 & @ 875
ﬂ R =} 81.5
n JavaScript (-] 79.4

c# ®@ 0 Q@ 745

n Matlab () 70.6

L2l )29 n Go ® Q 68.0
N2/ SHANGHAIINTERNATIONAL STUDHES UNIVERSITY
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Installation

Official Website of Python ¢ https://www.python.org/ )

Python

e python’ o T ) < seo

About Downloads Documentation Community Success Stories News Events

Functions Defined
_ The core of extensible programming is defining functions.

Python allows mandatory and optional arguments, keyword
arguments, and even arbitrary argument lists. More about

defining functions in Python 3

9112358381321 34 55 89 144 233 377 610 987

Python is a programming language that lets you work quickly
and integrate systems more effectively. »> Learn More




Installation

Python 2.X or 3.X?

Python 2.x is legacy, Python 3.x is the present and future of the language
Python 2.x is old, but mature;
Python 3.x iIs new, but slow.

Download the latest version for Windows

Download Python 3.5.2 Download Python 2.7.12

https://wiki.python.org/moin/Python2orPython3
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Installation

Download the Installation Package

https://www.python.org/downloads/

Python Releases for Windows

= Latest Python 2 Release - Python 2.7.12 Python Releases for Mac OS X

» Latest Python 3 Release - Python 3.5.2

» Latest Python 2 Release - Python 2.7.12
» Latest Python 3 Release - Python 3.5.2

Python Source Releases

» Latest Python 2 Release - Python 2.7.12
» Latest Python 3 Release - Python 3.5.2
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Installation

N eXt Ste p ~ Python 3.5.0 (64-hit) Setup — >

Install Python 3.5.0 (64-bit)

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

¥ Install Now
ChUsersi|[EUserAppDatat\Local\ProgramshPython'Python33

Includes IDLE, pip and documentation
Creates shortcuts and file associations

— Customize installation
Choose location and features

python

for Install launcher for all users (recommended]

W|ﬂd(JWS [] 2dd Python 3.5 to PATH b Cancel

G2 Likd1@2 2y
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Installation

Success /

Start men u: BER: C\Windows\system32\cmd.exe - python =
Microsoft Windows [ 6.1.76811

H&*ﬁﬁﬁﬁ Cc> 2087 Microsoft Corporation. ﬁ%ﬁ:ﬁﬁ*ﬁﬁuo

C:slzers~ITing>python

Python 3.5.2 (v3.5.2:4def2a2981a5, Jun 25 2816, 22:18:55)> [MSC v.1988 64 bit (AM
D64>]1 on win32

Type "help'. "copyright',., “credits" or "license" for more information.

-

B cmd.exe
Git CMD

) BHEEAR

| emd
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Installation
Example 1: Hello World, Python with CMD

Bl BEES: C\Windows\system3Z\cmd.exe - python =B =

Microsoft Windous [H
WA (c> 2089 Microsoft Corporation.

C:Users~Ting>python

FPython 3.5.2 (uv3.5.2:4def2a2781a5, Jun 25 2016, 22:18:5%> [MSC v.1988 64 hit <(AM
D64>1 on win32

Type "help'. “copyright'. “credits
>>»> print("Hello Worldt?')

Hello World?

>>> 200+308

B0

b

" or "license" for more information.

Li&s1ai22 Y



Installation

IDE, Integrated Development Environment

B, DASISUNSHEREIES 7 S ecture Z\Loginpy = Notepadt+ [Adminisiraiorhame S——— P S— E=RER
I IHF) SREE) BT HEV B L BEM =0 EGR BEHE #0Ow) ? X
. O epa I sEHER a4 BD/ e eyl 2GR IEIEAD S| BEDBR
[H Login. pyﬂl
1 [Elelass Customer(object): a
. E
3 name ="'
a password ="'
5
= def _ init_ (self, name, password):
7 self. name = name
B self._ password = password
) print ('Name: :s' %self.  name)
10
11 [ def get_validation(self, passwozd):
12 o if password B
13 return 1
12 B else
1is return 0
186 E
17 [Helass Student(Customer):
is
19 name ="'
20 password
21 studentID .
22
23 0 def _ init_ (self, name, password, studentID):
24 Customer.__ ini! (self, name, password)
25 self.studentID = studentID
26
27 =] def print studentID(self):
28 return self.studentID
29
0 B def get_validation(self, password): L4
31 =] if password=—'shisu':
32 return 'Passed’
33 = else:
32 return 'Failed’
35
v ,& I 36 Thamas = Cnsramer( ' Thomas Fdison'. 'sisu') =
&5 ,‘@j’ —1 }. ‘f Pythan file length : 1124 lines : 41 Ln:33 Col:14 Sel:0]0 Dos\Windows UTF-8 INS
[ B e B B

’)
N/ SHANGHAT INTERNATIONAL STUDKES UNIVERSITY



Installation

IDE
2. Visual Studio 2015 -

- Microsoft Visual Studiof Y & P - B x
MR REE  WEV  EHD) M ITEM &SS90 WS SN S0W)  #EH) B2 A
i - H"-e o = z P Bihn.. - o8
. F=ma =)
ox . — S
g b BE NET Framework 45.2 - HEfES: BAE M EEC ISR (Crl +E) P-
: . |4 B=e - . 4 python
V|Sua| S‘tudlo - .| From Existing Python code Python ]
PR A project far creating a command-line
b Visual C# Python Appl Python application
4 HigES
FFE PR > Azure Cloud Senvice Python
. .
v PY
' ) @ Web Project Python
TRRE.. b Visual Basic
R EEETE.. b il @ Bottle Web Project Python
QL Server
P Visual F# @ Django Web Project Python
P JavaScript
= PY
=if 4 Python @ Flask Web Project Python
DjangoWebProject2 Web o
DjangoWebProject1 Windows IoT Core @ Flask/Jade Web Project Python
DjangoWebProjectl P TypeScript L P 4
FlaskWebProfect1 v EEL L
bR ERRN): PythonApplication1
ETEHRIE(S): Xamarin
EEE(L): D:\My Research\Projects\webpythontestd\, -
L= ication1 ARRGEAERRD)
[ iEmBEAESEW)
&iH Python 64-bit 3.5 Interactive BRAERREES  EGESES

Liol1-aq2 59
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IDE

3. Eclipse + pydev
http://pydev.org/

Installation

.
E PyDev - PythonLearnl/src/Testl/ init_.py - Eclipse - - E@g
File Edit Source Refactoring Mavigate Search Project Pydev Run Window Help
Eg - it O Qo iC Ayl s o |
Quick Access =] | \;1? Java EE |2 PyDewv
[# PyDevPac., & = B [ Testl 22 = B8
B - name =raw_inputi Whet is pour nans? ) -
D hE‘ L=D| ;' if name.endswith( “tonk ") :
4 = Pythonlearn print ‘Hello tank”
4 [ sre elif name.endswith( xigo ):
4 H3 Testl print Heilo xige’
TR else:
[ _init__py

print ‘Heilo Stronges”
a4 @ Ci\PythonZT\pyth
[ =k Forced builtin:
=i Predefined Cc
=i External Libs
I =4 Systemn Libs
b @ fPythonz?

]
[+ 1=+ RernoteSysternsTern)

xR E EHAEE 2E2-9-=0

=terminated= CAUsers\Administrator\StashMNext\Tank-DailyUsed\Eclipse\PythonLearnlisrciTestl'init_.py

& Consale 532

What is your nameftank
Hello tank

@ L&s)@)q2 Y

SHANGHAL INTERNATIONAL STUDKES UNIVERSITY
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Installation

IDE

PycharmTestl - [D:\HW\ijw_smmTesu] - .\HelloWorld.py - PyCharm Community Edition 2016.2.3 ——— = el e

File Edit View Navigate Code Refactor Run Tools WCS Window Help
[ PycharmTest1 ) [& HelloWorld.py )

 riloworia =) b # | Q

4. PyC harm e ORBF R [
Professional \ersion
Community Version

L4
| HelloWorld.py 2
» il External Libraries

Run © Helloworld

B | 4 C'Progran Files\PythoudS\python exe” “D./My Research/Projeets/Pycharnlest/Hellohorld py”
Hello Werld!
u |+
Il |5 Process Finished with exit code 0
=l
=]
S
(5]
L.
m
»
o 51 n/a UTF8: & & O
-——— W el — T =

http://www.jetbrains.com/pycharm/
G Lidd1aidry
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Installation

Installation on Other Operation Systems

https://www.python.org/download/other/

IBM AS/400 (OS/400)
BeOS

MS-DOS

IBM OS/2

IBM OS/390

Series 60

Oracle Solaris

HP-UX

La10)2 09
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how to use python

Grammar




Grammar

Character Encoding

e Make sure that the encode is in UTF-8

13’ E\Users'\MtchaeﬁWurﬁc\hehpy Motepad++ ==
File Edit Search View [Encoding | Language Settings Macro Run  Plugins Wlndow R

HaBEB 2 EE Encode in ANSI E "|-—-_"E“.EE|E| »
= hellu.p}rl @ Encode in UTF-8 without BOM

Encode in UTF-8

Encode in UCS-2 Big Endian
Encode in UCS-2 Little Endian

print u' FI Character sets

$#!'/usr/bin/s
$# —*— coding

L ks

{4 Y -

Convert to AMNSI
Convert to UTF-8 without BOM

Convert to UTF-8

Convert to UCS-2 Big Endian

Convert to UCS-2 Little Endian
length : 79 lines Ln:d  Comee—scree wosyrrmmmews= ANSIas UTF-8 IMNS

G2 Likd1@2 2y
N2/ SHANGHAIINTERNATIONAL STUDHES UNIVERSITY



Algorithm

a self-contained step-by-step set of operations

La10)2 09
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ENTRY

Euclid's algorithm for the

greatest commeon divisor (god)

1l

ol

Ml k&

of two numbers

INPUT A, B

PRINT A




Grammar

Variables

a storage location paired with an associated symbolic name (an identifier), which
contains some known or unknown quantity of information referred to as a value.

>>>x=2
>>>name=“Thomas”

Case sensitive in python

>>> x=2
>>> X=3

They are different variables!

i Xk P
NG=  SHANGHAIINTERNATIONAL STUDIES UNIVERSITY
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Input and output
* Input()
* print()

La10)2 09
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EXAMPLE 2:
input and output

L% 51-a0i2 5.



Grammar

Example 2: Hello &£/

>>>name=input("What is your name?")
>>>print("Hello "+name+"!1")
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Data Structure of Variables

1 Number #= 5 List F5%

2 Boolfi/RiZ 35 6 Tuple JTA
3 None Z=1{& 7 Dict 84

4 String =7 & 8 Datetime HEA

Reference: http://www.cnblogs.com/linjigin/p/3608541.html
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Grammar

Number, bool, none

e

integer

float ;ac)f—ii /J\ﬁ& y=1.0

bool f/RE XtEs, Sk print(x>y)
True, False, print(x==y)
and, or, not print(not(x>y))

None ={H R b, Hti x=None

BFHEET, &iu print(x)
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Grammar

Operator Precedence

1B HEAF Eiiipu Low B H i)
lambda Lambda# 1Azt * [ % Feik. BRIESHR
or iR “B” +X, -X EfS
and iR “5” ~X E A LSS
not x /R “qE” ok R
in, notin JS2 57 x.attribute JBHS%
is, is not 7] — P 0 '(”gh x[index] TR
<, <=, >, >=, =, == LR x[index:index] FhEEL
| EC7 VA1 f(arguments...) BRI
N F& AL 7 B8 (experession,...) g ot B
& 74D [expression,...] FIR TN
<<, >> 22 {key:datum,...} FH IR
JI/INERSERER High 'expression, ..." TR R e

‘ Iv@ﬂ@w f‘ f



Grammar

String

— Convert

— ESC
* %d

o Opf
e 04s
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FiTE

def AddNumber(a, b):
return int(a)+int(b)

def AddString(a, b):
return a+b

InputOne=input("please input the first number: ")
InputTwo=input("please input the second number: ")
print(“AddNumber: "+str(AddNumber(InputOne, InputTwo)))
print(“AddString: “+AddString(InputOne, InputTwo))

( another style of Example 2):
>>>name=input("What is your name?")
>>>print("Hello, %s !" %name)




List

>>>classmates = ['Michael', 'Bob’, 'Tracy']
>>> classmates[0]
'Michael'
>>> classmates[1]
'Bob' '
>>> classmates[2] USC [ 1‘
"Tracy'
>>> classmates[3]

Traceback (most recent call
last): File "<stdin>", line 1, in <module>
IndexError: list index out of range

Tuple

A list where values CANNOT
be changed.

>>> classmates = (‘Michael', 'Bob’, 'Tracy')

@ —-—ye YT g AT F
NG=  SHANGHAIINTERNATIONAL STUDIES UNIVERSITY

use ( )!




Grammar

dict set
d = {'keylvaluel, 'key2"value2} s = set([keyl, key2, key3])
— Repetitions will be discarded
>>> d = {'Michael': 95, 'Bob': 75, 'Tracy': 85} — No value, only key
>>> d['Michael'] — Actually, set is a function
95 Use {}.'

>>>s =set([1, 1, 2, 2, 3, 3])
>>> 5
{1I 2I 3}
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Grammar

Datetime

>>>import datetime

>>>print(datetime.datetime.now())
>>> dt = datetime.datetime (2018, 3, 5, 15, 30) # FH45 & H Wi 18] 61 2 datetime
>>> print(dt)

2018-03-05 15:30:00

Note:
1. “datetime” is a module. It should be imported before it is employed.

2. Python has many modules for different usages. Moreover, there are also a great
number of third-party modules, which can be installed by Python command “pip”.
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Conditional Statement

If <condition 1>:
<statementl>
elif < condition 2>:
<statement2>
elif < condition 3>:
<statement3>
else:
<statement4>

La10)2 09
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Iteration

for <counter> in <range>:
<statement>

while <condition>;
<statement>

break: stop the whole iteration
continue: stop this round, but continue to start the next round of this iteration

La10)2 09
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reuse and encapsulation

Functions




Functions

Define Functions

def FunctionName(parameterl, parameter2,...):
<statement>

return value]

Call Functions

FunctionName(paral, para2,...)

La10)2 09
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Functions

EXAMPLE 4:

Lias1it sy



| Functions

Recursion: the function call itself
Example: factorial

nl=n*. *4*3*2*1 def factorial(n):
n! = n*(n-1)! 1 =
return 1
Assume that, F(n)=n! else:
Then F(n-l):(n-l)l return n*factorial(n-1)
.o F(n):n*F(n-]_) number=input("Please input the number:")

print(factorial(int(hnumber)))
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| Functions

Object Oriented Programming
— Class
— Object
— Attribute
— Method
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testing, exception and modification

Debugging




' Debugging

Test-Driven Development
« STEP:
1. print() it!
2. Do NOT forget to delete print().
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Debugging

try...except...finally...

If we are not sure whether there are some errors in our code, we can use this statement.

Step 1: “try”

Step 2: Errors occur, stop “try”’; try:

Step 3: go to “except”, and finish this part print('try...")
Step 4: if there is a “finally” part then execute it; r=10/0

Step 5: finish print(‘result:’, r)

except ZeroDivisionError as e:
print('except:’, e)

finally:
print('finally...")

print('"END')
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Home Work




Home Work

1. Pri [
Int all the Prime Numbers smaller than 10,000

2. Print the fi
he first 30 numbers of Successione di Fibonacci

you should do this homework by yourself
ort and the code to me

and submit the report
individually before Sept- 30 via email
th the title
nese Name+ID”
@163.com

attachment Wi

llzolgMA + Your Chi
tingwang_SiSU
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Thank You

http://www.wangting.ac.cn



