
Python programming Computational Thinking @ School of AI

Course summary and review 
Introduction to Programming: Python

Ashok Kumar Veerasamy

Xiaobo Bi

Abdur Rahman



Python programming Computational Thinking @ School of AI

1. First Program

# My first program
print("Hello Python")
# print("2+3+5="+(2+3+5))
print("2+3+5="+str(2+3+5)) # 2+3+5=10
print("2+3+5=", 2+3+5)  # 2+3+5= 10

# hint: sometimes may be you don’t need to delete your statements, 

you only need to change it to comment.
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2. Variables and Expression

• Data type (basic type)

Integer:  0, 4,8923423,-232 , -45

Float: 23.45, 0.2342214, -1.00, 0.23, -0.342342

String: “Lut”, “name\tmark” # enclosed by “” ，‘ ’，…

Boolean: True, False

• Different type have different storage and operation form.

23 is different from  ”23”   #  23 -> 0001 0101 binary form,  “23” -> ASCII 

“ABC”>“z” ……

• Variable naming rule 

In python, variable names can use letters, digits, and the underscore symbol, but they can’t star 

with a digit.

Case sensitive.  varC is different varc

Can’t use system keyword. 
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Arithmetic operators and expressions

Waring:
= is not Equality in Python
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Type-convertion

• type()

• float()

• int()

• str()
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String handle

• String handing in Pytyon

• print(“name\tmark”)

• print(“name\nmark”)

• print( )  # a new line

• print(“he said \“victory in sight.\””)

• Index of string (0………n-1)  [   ]

• str1= “hi hello”

• n= len(str1)   # the last character in string is str1[n-1]

• str1[3:]  str[:3]  

• str[0:n-1]
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String function 
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import datetime
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3.Selection / Conditional statements

Bool Type :  Ture and False

not,  and,  or 

Enter a year to determine whether it is 

a normal year or a leap year. 
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3.Selection / Conditional statements
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3.Selection / Conditional statements

Enter the length of the three sides of the triangle to determine whether a triangle can be formed, 

and then calculate the area. 
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3.Selection / Conditional statements
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3.Selection / Conditional statements menu based coding

❑ Write a program to prompt the user to enter any two numbers as input and perform the

arithmetic calculations based on user choice.

❖ 1- Addition
❖ 2- Subtraction
❖ 3 –Multiplication
❖ 4. Division
❖ 5. Ex it
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4. Iteration and iterative staements

• for loop  # loop over a range of numbers 

• while loop  # looping until a condition is reached 
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4. Nested loops

N ested loops: It consists of an outer loop and one or more inner loops. Each time the outer

loop is repeated, the inner loops are reentered and started new.
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4. Controlling Loops Using break and continue

Write a program that accpets any integer as input and print whether it is a prime number or not.
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5. Procedure / function definition and calling

• format
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5. Procedure / function definition and calling

• example (in quiz)
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5. Procedure / function definition and calling

• example (in quiz)
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6. File I/O processing in Python

• read data from file
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6. File I/O processing in Python

• read data from file
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6. File I/O processing in Python

• write data to file
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7. Data structures in Python List and Turple

• List

• A dynamic sequence of zero or more consecutive items.

• Content of lists can be changed, re-arranged during execution.

• Index of list elements

print(data[0] ) # return a value “atom”

print(data[1:3]) # return a list [“cat”,“deep”,“moron”]

print(data[:]) # return the list data

• len(data) # find the length of list

data: [ “atom‘ “cat” “deep” “moron” “quick” “reason” “Zoo” ]

Index: 0 1 2 3 4 5 6
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exp List combining and multiplying and more..
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Adding, inserting and deleting values in the list
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Adding, inserting and deleting values in the list
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Sorting elements of list
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• It is  a collection of ordered items, 

• Tuple is like Lists [ ] but values for tuple are listed within ( ) and items/objects in the 

tuple are not changeable.

7. Data structures in Python List and Tuple

• Tuple
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Tuple Accessing and deleting tuple elements

del( ) Removing individual tuple elements is not possible but deleting an entire

tuple is possible.
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Accessing and deleting tuple elements

• Accessing elements of tuple

• Deleting elements of tuple

• Sort the elements of tuple

Type of return value is:

List
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Accessing and deleting tuple elements

• Accessing elements of tuple

• Deleting elements of tuple

• Sort the elements of tuple
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Dictionary 

• Format of dictionary

• {key1:value1, key2:value2, ……..keyn: valuen]

 Dictionary elements are defined inside { }. Names of key must be unique, but 

values can be duplicated. That is , Dictionaries cannot have two values with the 

same key

 What will happen if we use the name of the key more than once?
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Dictionary 

• Format of dictionary

• {key1:value1, key2:value2, ……..keyn: valuen]

 Dictionary elements are defined inside { }. Names of key must be unique, but 

values can be duplicated. That is , Dictionaries cannot have two values with the 

same key

 What will happen if we use the name of the key more than once?

• The How to define a dictionary

• StuSco={      }

• StuSco=dic( )

• Add element to dictionay (example)

• StuSco[ key]= value  # samekey :update  different key: add
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Access the elements of ditionary

function .key( ) .values( )  .items( ) of a dictionary 
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Access the elements of dictionary
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update, and delete items of dictionary
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8. sets &  set theory

It is used to store multiple items in a single variable.

A set is a collection which is unordered, unchangeable, and unindexed + no

duplicates.

Can be used for get rid of the duplicate values in a sequence.

The elements for set is defined within { }

• set operations and operators
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add, update, and delete elements of set
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add, update, and delete elements of set
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List[ ]_ Tuple( )_ Set{ }_ Dictionary{ }

List [ ] Tuple ( ) Set { } Dictionary { }

Collection of ordered data 

which can be non-

homogeneous data structure

Collection of ordered data 

which can be non-

homogeneous data 

structure

Collection of unordered

data which can be non-

homogeneous data structure

Collection of ordered data 

[key and value]

which can be non-

homogeneous data structure 

but key value pair

Example:

L1 = [1, 2, 3, 4]

L2 = [3.4, -9.0, 0.23]

L3 =["A","12B","z123"]

L4 =["A",True,12.4,-90, "789"]

T1 = (1, 2, 3, 4)

T2 = (3.4, -9.0, 0.23)

T3 =("A","12B","z123“)

T4 =("A",True,12.4,-90, "789“)

S1 = {1, 2, 3, 4}

S2 = {3.4, -9.0, 0.23}

S3 ={"A","12B","z123“}

S4 ={"A",True,12.4,-90, "789“}

D1 = {"Name" : "Cho",

"Height" : 168.0,

"Age" : 42,

"Email" :    

"Ch20@gmail.com",

"Status" : True}

Can have duplicate elements Can have duplicate 

elements

Can not have duplicate 

elements

Can not have duplicate 

keys but values

To create an empty list -

Example

List1 = [ ]

To create an empty tuple -

Example

Tuple1 = tuple( )

To create an empty set -

Example

Set1 = set( )

To create an empty 

dictionary - Example

Dict1 = { }

Mutable, so elements in the 

list can be changed

Immutable, so elements 

in the tuple can not be

changed

Mutable, so elements in 

the set can be changed

Mutable. But Keys are not 

duplicated
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9. Exception classes in Python

 Errors detected during execution are called exceptions

 Example: ZeroDivisionError, FileNotFoundError, TypeError……

 Program gets terminated abruptly if the program is executed with execution 

errors.

Here, we use Python exception handling technique: try-except-finally

What is Exception then?



Python programming Computational Thinking @ School of AI

User / custom defined exception
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User / custom defined exception
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User / custom defined exception
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10.typical structure for simple python program.
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Python extend learning and application 

• DATA ANALYTICS AND PYTHON PROGRAMMING

• ALGORITHMS, PSEUDOCODE, AND LANGUAGE 

PROCESSORS

• DATA/INFORMATION STORAGE FORMATS

• INTERFACES AND DOCUMENTATION

• DATA MINING IN AI
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Introduction to Programming: Python

Thanks!


