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— Kinoshita Daisuke

Please talk to me, when you
come in.

When you come in, we start the
session.
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Date/Time: 11 September 2025

Google Meet: https://meet.google.com/wpx-yabb-tka
Language: English, or Chinese, or Japanese

Anyone can join this activity.

This activity is organised in conjunction with the course “Doing
Astrophysics using Python". If you take the course “Doing
Astrophysics using Python"” and you would like to study basic
Python programming, you are highly encouraged to join this
activity.

Activity web page: https://s3b.astro.ncu.edu.tw/ipype/
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Some notes for you

> Ask a question to me at any time, if you have any difficulty.
> When you finish writing your code, tell me about it.

> Show me your source code, if you have an error for your code
and cannot find a way to fix it.

> Tell me if you want me to provide a sample code for you.

> Be active, then you gain more.
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Some notes for you
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Exercise s02-01

> Use your favourite web browser (e.g. Firefox, Chrome) to
download the following data file.

» https:
//s3b.astro.ncu.edu.tw/ipype/data/sample_02.data
> Make your own Python script to open the data file, read the
data in the file line-by-line, subtract the second number from the
first number, and print the result of your calculation.
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Exercise s02-02

> Use your favourite web browser (e.g. Firefox, Chrome) to
download the following data file.

» https:
//s3b.astro.ncu.edu.tw/ipype/data/sample_03.data
> Make your own Python script to open the data file, read the
data in the file line-by-line, multiply two numbers on each line,
and write results of your calculations into a file
“sample_03.result”
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Next meeting

> We will have next meeting on 18 September 2025 .
» Google Meet: https://meet.google.com/wpx-yabb-tka

> We start the activity at 20:00.

Kinoshita Daisuke
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"The Python Tutorial”

Go | | previous | next | modules | index

@ Python » | English v|[3.13.0 v | 3.13.0 Documentation » The Python Tutorial Theme [Auto v || Quickse

ACBEE The Python Tutorial

Changelog
) Python is an easy to learn, powerful programming language. It has efficient high-level data structures and a sim-
N‘exv‘v;:‘;:cg D ple but effective approach to object-oriented programming. Python's elegant syntax and dynamic typing, together
with its interpreted nature, make it an ideal language for scripting and rapid application development in many ar-
This Page eas on most platforms. @
iepolialug The Python interpreter and the extensive standard library are freely available in source or binary form for all ma-

Show Source
for platforms from the Python web site, hitps://wwiw.python.org/, and may be freely distributed. The same site also

contains distributions of and pointers to many free third party Python modules, programs and tools, and addi-
tional documentation g

The Python interpreter is easily extended with new functions and data types implemented in C or G+ (or other
languages callable from C). Python is also suitable as an extension language for customizable applications.
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This tutorial introduces the reader informally to the basic concepts and features of the Python language and sys-
tem. It helps to have a Python interpreter handy for hands-on experience, but all examples are self-contained, so
the tutorial can be read off-line as well.

For a description of standard objects and modules, see The Python Standard Library. The Python Language
Reference gives a more formal definition of the language. To write extensions in C or C++, read Extending and

the Python Interpreter and Pythor/C AP! Reference Manual. There are also several books covering
Python in depth.

+ ‘k bR

2
E

https://docs.python.org/3/tutorial/

%5 Python 2%,

10/32


https://www.instagram.com/daisuke23888/
https://docs.python.org/3/tutorial/

"The Python Tutorial”

= b.1.2. Ine voaule Searcn ram
= 6.1.3. “Compiled” Python files

Ry Ee > 6.2. Standard Modules
Changelog
© 6.3. The dir() Function
Next topic © 6.4. Packages
1. Whetiing Your Appetie = 6.4.1. Importing * From a Package
_ « 6.4.2. Intra-package References
This Page

= 6.4.3. Packages in Multiple Directories
« 7. Input and Output
7.1. Fancier Output Formatting
= 7.1.1. Formatted String Literals
= 7.1.2. The String format() Method
= 7.1.3. Manual String Formatting
&  7.1.4. 0ld string formatting
. .
« 8. Errors and Exceptions g
© 8.1. Syntax Errors
© 8.2. Exceptions
8.3. Handling Exceptions
© 8.4. Raising Exceptions
8.5. Exception Chaining 3

Report a Bug
Show Source
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© 8.6. User-defined Exceptions o
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8.7. Defining Clean-up Actions
© 8.8. Predefined Clean-up Actions

https://docs.python.org/3/tutorial/
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7.2. Reading and Writing Files

Table of Contents

7.'§“f‘ﬁzjcijgt‘p“| open() returns a file object, and is most commonly used with two positional arguments and one keyword argu-
Formatting ment: open(filename, mode, encoding=None)

= 7.1.1. Formatted
String Literals
= 7.1.2. The String

>>> f = open('workfile', 'w', encoding="utf-8")

3 format() Method
S » 7.1.3. Manual Sting The first argument is a string containing the filename. The second argument is another string containing a few
Format o ) - o
Rl S characters describing the way in which the file will be used. mode can be "' when the file will only be read, 3
i3 formatting "w! for only writing (an existing file with the same name wil be erased), and 'a' opens the file for appending;
[m] « 7.2. Reading and Writing o
Fios any data written to the file is automatically added to the end. 'r+" opens the file for both reading and writing.
S 0 LB The mode argument is optional; 'r* will be assumed if it's omitted.
= File Objects
c + 722 Saving g -
7] structured data with Normall, files are opened in text mode, that means, you read and write strings from and to the file, which are en- g
g i coded in a specific encading. If encoding is not specified, the default is platform dependent (see open ()
= : Because UTF-8 is the modern de-facto standard, encoding="utf-8" is recommended unless you know that
v Previous topic
GIOET you need to use a different encoding. Appending a b to the mode opens the file in binary mode. Binary mode
data is read and written as bytes objects. You can not specify encoding when opening file in binary mode.
Next topic
8. Errors and Exceptions In text mode, the default when reading is to convert platform-specific line endings (\n on Unix, \r\n on
_ Windows) to just \n. When writing in text mode, the default is to convert occurrences of \n back to platform-
This Page specific line endings. This behind-the-scenes madification to file data is fine for text files, but will corrupt binary
pepoiiaBug data like that in JPEG or EXE files. Be very careful to use binary mode when reading and writing such files. )

Show Source

+b

Itis good practice to use the i th keyword when dealing with file objects. The advantage is that the file is prop-
erly closed after its suite finishes, even if an exception is raised at some point. Using with is also much shorter

u
>4

&

https://docs.python.org/3/tutorial/inputoutput.html#
reading-and-writing-files

% # Python 2%
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”"The Python Tutorial”

> To learn about the “for"” statement, read the section 4.2 “for
Statements”.
» https://docs.python.org/3/tutorial/controlflow.html#
for-statements

Q
X
=
i
)
(=]
o]
&=
=
[}
o]
=
X

1

a

J#¢ Python #2 X334k

13/32


https://www.instagram.com/daisuke23888/
https://docs.python.org/3/tutorial/controlflow.html#for-statements
https://docs.python.org/3/tutorial/controlflow.html#for-statements

"The Python Tutorial”

= 2.2.1. Source Code Encoding

Previous topic * 3. An Informal Introduction to Python
Changelog 3.1. Using Python as a Calculator
. = 3.1.1. Numbers
Next topic
1. Whetting Your Appeite = 3.1.2. Text
= 3.1.3. Lists
This Page 3.2. First Steps Towards Programming
Report a Bug * 4. More Control Flow Tools

Show Source © 4.1, if Statements 4

Q.2 forlStatements g

© 4.3. The range() Function .

© 4.4. break and continue Statements
« © 45. else Clauses on Loops

© 4.6. pass Statements

© 4.7. match Statements
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© 4.8. Defining Functions

4.9. More on Defining Functions

= 4.9.1. Default Argument Values

= 4.9.2. Keyword Arguments

= 4.9.3. Special parameters
= 4.9.3.1. Positional-or-Keyword Arguments
= 4.9.3.2. Positional-Only Parameters o
= 4.9.3.3. Keyword-Only Arguments .
= 4.9.3.4. Function Examples
= 4.9.35. Recap

https://docs.python.org/3/tutorial/

+ ‘k bR

2
E

£ #: Python X,

14/32


https://www.instagram.com/daisuke23888/
https://docs.python.org/3/tutorial/

"The Python Tutorial”

4.2. for Statements
Table of Contents

# More Sonoow Todls The for statement in Python differs a bit from what you may be used to in C or Pascal. Rather than always iter-
+ 4.2, for Statements ating over an arithmetic progression of numbers (like in Pascal), or giving the user the ability to define both the it-
- “F 3. T‘"e range() eration step and halting condition (as C), Python's for statement iterates over the items of any sequence (a list
unction
) o AA Errmsar] or astring), in the order that they appear in the sequence. For example (no pun intended):
X continue Statements
=] » 45, else Clauses on >>> # Measure some strings
] Loops >>> words = ['cat', 'window', 'defenestrate'] =
< + 45. pass Statements >>> for w in words:
D = 4.7. match Statements - print(w, len(w)) o
+ 48. Defining Functions .
© = 4.9. More on Defining cat 3
= Functions window 6
= = 4.9.1. Default . |defenestrate 12
@ Argument Values g
o * 4.9.2. Keyword ¢ " - ' ) ) .
= P ode that modifies a collection while iterating over that same collection can be tricky to get right. Instead, it is
= + 4.9.3. Specil usually more straight-forward to loop over a copy of the collection o to create a new collection:
X parameters
+ 4931
e o # Create a sample collection o
users = {'Hans': 'active', 'Eléonore': 'inactive', '#&J': 'active'}
Keyword
Arguments N
catE # Strategy: Iterate over a copy
Postlonal-Only for user, status in users.copy().items():
s if status == 'inactive':
- 4933 del users[user]
Keyword-Only Q.
Arguments # Strategy: Create a new collection
.49 active_users = {}
Function for user, status in users.items():
Examples if status == 'active':
» 4935 Recap active users[user] = status

https://docs.python.org/3/tutorial/controlflow.html#
for-statements
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”"The Python Tutorial”

> To learn about the “while” statement, read the section 3.2
“First Steps Towards Programming".
» https://docs.python.org/3/tutorial/introduction.
html#first-steps-towards—programming

Q
X
=
i
)
(=]
o]
&=
=
[}
o]
=
X

1

a

J#¢ Python #2 X334k

16/32


https://www.instagram.com/daisuke23888/
https://docs.python.org/3/tutorial/introduction.html#first-steps-towards-programming
https://docs.python.org/3/tutorial/introduction.html#first-steps-towards-programming

Q
X
=
i
)
(=]
o]
&=
=
[7]
o]
=
X

€+ ‘k bR

2
E

£ #: Python X,

"The Python Tutorial”

Previous topic
Changelog

Next topic
1. Whetting Your Appeite

This Page

Report a Bug
Show Source

« 1. Whetting Your Appetite
« 2. Using the Python Interpreter
o 2.1. Invoking the Interpreter
= 2.1.1. Argument Passing
= 2.1.2. Interactive Mode
o 2.2. The Interpreter and lts Environment
= 2.2.1. Source Code Encoding
« 3. An Informal Introduction to Python
© 8.1. Using Python as a Calculator
= 3.1.1. Numbers
= 3.1.2. Text
= 3.1.3. Lists
irst Steps Towards Pre
« 4. More Control Flow Tools

© 4.1. if Statements

© 4.2, for Statements

© 4.3. The range() Function

© 4.4. break and continue Statements

© 4.5. else Clauses on Loops

© 4.6. pass Statements

© 4.7. match Statements

© 4.8. Defining Functions

© 4.9. More on Defining Functions
= 4.9.1. Default Argument Values
= 4.9.2. Keyword Arguments

https://docs.python.org/3/tutorial/
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"The Python Tutorial”

Table of Contents
3. An Informal Introduction to
Python

= 3.1. Using Python as a
Calculator

» 3.1.1. Numbers
- 312 Text
» 3.3 Lists

= 3.2. First Steps Towards

Programming

Previous topic
2. Using the Python Interpreter

Next topic
4. More Control Flow Tools

This Page

Report a Bug
Show Source

3.2. First Steps Towards Programming

Of course, we can use Python for more complicated tasks than adding two and two together. For instance, we
can write an initial sub-sequence of the Fibonacci series as follows:

>>> # Fibonacci series
>>> # the sum of two elements defines the next
>>>a, b=0, 1

>>> while a < 10:

print(a)

a, b=b, atb

0
1
1
2
3
5
8

This example introduces several new features.

« The first line contains a multiple assignment: the variables a and b simultaneously get the new values 0
and 1. On the last line this is used again, demonstrating that the expressions on the right-hand side are all
evaluated first before any of the assignments take place. The right-hand side expressions are evaluated
from the left to the right.

« The while loop executes as long as the condition (here: a < 10) remains true. In Python, like in C, any
non-zero integer value is true; zero is false. The condition may also be a string or list value, in fact any se-

quence; anything with a non-zero length is true, empty sequences are false. The test used in the example
e a cimal ienn Tha standacd ; . it0n i, PRSI

https://docs.python.org/3/tutorial/introduction.html#

first-steps-towards-programming
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”"The Python Tutorial”

> To learn about the “if" statement, read the section 4.1 “if
Statements”.
» https://docs.python.org/3/tutorial/controlflow.html#
if-statements
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"The Python Tutorial”

python.orgi3tutorialincex bl B

= 2.2.1. Source Code Encoding
« 3. An Informal Introduction to Python

3.1. Using Python as a Calculator

= 3.1.1. Numbers

= 3.1.2 Text

= 3.1.3. Lists

3.2. First Steps Towards Programming
« 4. More Control Flow Tools

42
43
44
45
0 4.8.
047,
048

for Statements
The range() Function
break and continue Statements
else Clauses on Loops

pass Statements

match Statements

Defining Functions

4.1.[if Statements] o

© 4.9. More on Defining Functions
= 4.9.1. Default Argument Values
= 4.9.2. Keyword Arguments
= 4.9.3. Special parameters
» 4.9.3.1. Positional-or-Keyword Arguments
» 4.9.3.2. Positional-Only Parameters 1
= 4.9.3.3. Keyword-Only Arguments

= 4.9.3.4. Function Examples

https://docs.python.org/3/tutorial/
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- c oa python.orgi3 tuteialcontroffow it staten B ® a8 =

4.1, if Statements
Table of Contents
4. More Control Flow Tools
» 4.1, if Statements
» 4.2, for Statements

Perhaps the most well-known statement type is the if statement. For example:

« 4.3, The range() >>> x = int(input("Please enter an integer: "))
et Please enter an integer:
= 4.4 break and >>> if x < 0:
x=0

continue Statements

- 45. else Clauses on print('Negative changed to zero')

(Y]
X
=
=
= i e :
= 4.6. pass Statements __print('Zero')
] « 4.7. match Statements if x =1 ;
- = 4.8. Defining Functions print('single')
D= = 4.9. More on Defining e | , g
ﬁ Functions B print('More') 2
o = 4.9.1. Default s B
I3 Argument Values More
- = 4.9.2. Keyword
x . f’g:’“;’;‘:mal There can be zero or more eif parts, and the else part is optional. The keyword ‘e Lif” is short for ‘else If,
parameters and is useful to avoid excessive Indentation. An if ... elif ... elif ... sequence is a substitute for the switch
- 493
Positional-or- or case statements found in other languages.
Keyword
Arguments If you're comparing the same value to several constants, or checking for specific types or attributes, you may also
4932

find the match statement useful. For more details see match Statements.
Positional-Only

Parameters Q.
- 4933

Keyword-Only 4.2. for Statements
Arguments
4

=49,

F;mct n The for statementin Python differs a bit from what you may be used to in C or Pascal. Rather than always
https://docs.python.org/3/tutorial/

% 7¢ Python #2
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”"The Python Tutorial”

> To learn about the way to define a function, read the sections
4.8 “Defining Functions” and 4.9 “More on Defining Functions”.
» https://docs.python.org/3/tutorial/controlflow.html#
defining-functions
» https://docs.python.org/3/tutorial/controlflow.html#
more-on-defining-functions z
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"The Python Tutorial”
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= 2.2.1. Source Code Encoding

Previous topic 3. An Informal Introduction to Python

Changelog © 8.1. Using Python as a Calculator
[ = 3.1.1. Numbers

lext topic

1. Whetting Your Appetite 812 Text

= 3.1.3. Lists

This Page 3.2. First Steps Towards Programming

Report a Bug « 4. More Control Flow Tools

Show Source o 4.1. if Statements

4.2. for Statements
43.The range() Function
4.4. break and continue Statements
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i © 4.5. else Clauses on Loops
© 456. pass Statements
© 4.7. match Statements

> 4.9. More on Defining Functions
= 4.9.1. Default Argument Values
= 4.9.2. Keyword Arguments
= 4.9.3. Special parameters
= 4.9.3.1. Posttional-or-Keyword Arguments
= 4.9.3.2. Positional-Only Parameters
= 4.9.3.3. Keyword-Only Arguments
« 4.9.3.4. Function Examples

- 4069 E Danan
~ v @ Hghightal [ MatchCase (] Match Diacrves [ Wnole Words

https://docs.python.org/3/tutorial/
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i 3.3, documntston 7 gnty

B
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4.8. Defining Functions
Table of Contents

= 46. pass Statements
= 47. match Statements
= 4.8. Defining Functions

>>> # Now call the function we just defined:

© ¢ More Cortol Flow Tocls We can create a function that writes the Fibonaccl series to an arbitrary boundary:
= = 4.2. for Statements.
(7} « 4.3. The range() >>> def fib(n): # write Fibonacci series less than n
‘s Function 000 """print a Fibonacci series less than n."""
[m] = 4.4. break and a, b=o, i
continue Statements while a < n: L

] « 45. else Clauses on ngt[ﬂé e"ﬁg )
£ o
<
8

= = 4.9. More on Defining >>> fib(2000)
= o ©11235813 21 34 55 89 144 233 377 610 987 1597
x = 4.9.1. Default |

Argument Values The keyword def introduces a function definition. It must be followed by the function name and the parenthe-
+ 4.9.2. Keyword —

Arguments sized list of formal parameters. The statements that form the body of the function start at the next line, and must
= 4.9.3. Special be indented.
parameters
r 4981 The first statement of the function body can optionally be a string literal; this string literal is the function’s docu-

EZ;::Z::‘ o mentation string, or docstring. (More about docstrings can be found in the section Documentation Strings.) There

oD are tools which use docstrings to automatically produce online or printed documentation, or to let the user inter-
Positional-Orly acively browse through code; it's good practice to include docsrings in code that you write, 50 make a habit of
Parameters

. ;:yi:womy The execution of a function introduces a new symbol table used for the local variables of the function. More pre-
o cisely, all variable assignments in a function store the value in the local symbol table; whereas variable refer-

»4934. ences first look in the local symbol table, then in the local symbol tables of enclosing functions, then in the global
e symbol table, and finally i the table of built-in names. Thus, global variables and variables of enclosing functions

function ~ v Highlight 81l [ Match Case [ Match Diacritics (1] Whole Words X
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= 2.2.1. Source Code Encoding
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= 3.1.3. Lists
This Page 3.2, First Steps Towards Programming

Reporta Bug + 4. More Control Flow Tools
Show Source © 4.1. if Statements

4.2. for Statements

4.3. The range() Function

4.4. break and continue Statements

Q
X
=
i
)
(=]
o]
&=
=
[7]
o]
=
X

> 4.5. else Clauses on Loops
> 4.6. pass Statements

© 4.7. match Statements

> 4.8. Defining Functions
More on Defining Functi
= 4.9.1. Default Argument Values
= 4.9.2. Keyword Arguments

+ ‘k bR

= 4.9.3. Special parameters

ud

= 4.9.3.1. Posttional-or-Keyword Arguments

&

= 4.9.3.2. Positional-Only Parameters
= 4.9.3.3. Keyword-Only Arguments
 4.9.3.4. Function Examples
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4.9. More on Defining Functions
Table of Contents

3 & (o IR A s Itis also possible to define functions with a variable number of arguments. There are three forms, which can be
= 4.1. if Statements
= = 4.2, for Stalements combined.
0 = 4.3.The range()
i i 4.9.1. Default A t Val
a & A0 e .9.1. Default Argument Values
continue Statements
S - :5 BEE @ETEE The most useful form s to specify a default value for one or more arguments. This creates a function that can be
= 010 s S called with fewer arguments than itis defined to allow. For example:
[7] » 4.7. match Statements
o + 48, Defining Functions def ask_ok(prompt, retries=4, reminder='Please try again!'):
c = 4.9. More on Defining while True:
'x— Functions reply = input(prompt)
+ 4.9.1. Default « if reply in {'y', 've', 'ves'}:
Argument Values return True
» 4.9.2. Keyword if reply in {'n', 'no', 'nop', 'nope'}:
Arguments return False
» 4.9.3. Special retries = retries - 1
parameters. if retries < 0:
» 4931 raise ValueError('invalid user response')
(it print(reminder)
Keyword
Arguments
4932 This function can be called in several ways:
Positional-Only
:agf-:m:'efs « giving only the mandatory argument: ask_ok('Do you really want to quit?')
Keyword-Only « giving one of the optional arguments: ask_ok('0K to overwrite the file?', 2)
. f’g;’}?“‘s « or even giving all arguments: ask_ok('0K to overwrite the file?', 2, 'Come on, only yes
Function or not')
Examples
function AV Highlight &1l (] Match Case  [] Match Diacritics () Whole Words. X
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