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Foundation

Variable & Type
● A variable is a name that represents a 

value.
● Think of it as a box containing information. 
● We use the assignment operator `=` to 

store a value in a variable. 
● The `type()` function reveals the data 

type, while `print()` outputs it.
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Arithmetic operator
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Foundation

String

● Characters, character 
sequences, or text are stored 
as a variable type known as a 
string. 

● In many programming 
languages, a string is also 
referred to as a sequence of 
characters.

String concat:
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Ex 1:

Ex 2:
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Foundation

String

String slicing:
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Foundation

List & Tuple
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Foundation

Boolean

● A logical variable—referred to in 
Python as the `bool` type—is a 
variable that holds only two 
possible values: `True` and 
`False`.
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Foundation

Boolean

● A logical variable—referred to in 
Python as the `bool` type—is a 
variable that holds only two 
possible values: `True` and 
`False`.

● For Operator, we have: ‘AND'; 
‘OR'; ‘NOT'.
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Dictionary
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Dictionary

Key Values
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Foundation

IF/else

● The if statement is used to 
execute a block of code only 
when a given condition is True. 

● If the condition is False, the code 
inside the if block is skipped.
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Foundation

IF/else

● The if-else statement is used to 
execute one block of code when a 
condition is True and another 
block when the condition is False. 

● It helps programs make decisions 
based on different conditions.
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Foundation

Nested If-Else Statement

● A nested if-else statement is an 
if-else structure placed inside 
another if or else block. 

● It is used to check multiple 
conditions step by step and 
execute code based on those 
conditions.



Trong-Nghia Nguyen 23DM

Foundation

For loop

● Python for loops are used to 
iterate over sequences such as 
lists, tuples, strings, and ranges.
○ Allows the same operation to 

be applied to every item in a 
sequence.

○ Avoids the need to manage 
loop indices manually.
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Foundation

Indexing in a List

● Similar to string
● Python uses zero-based indexing. 
● The first element is [0], the second 

element is [1], and so on.
● Negative index counting backwards from 

the end

tools = ['Python', 'R', 'Java', 'SQL']

tools[0]     # 'Python'  (phần tử đầu)

tools[2]     # 'Java'

tools[-1]    # 'SQL'   (phần tử cuối)

tools[-2]    # 'Java'
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Foundation

Slicing in a List

● Similar to string
● Syntax: x[start:stop:step] — extracts 

elements from start up to, but not 
including, stop.

nums = [10, 20, 30, 40, 50]

nums[1:3]    # [20, 30]      (vị trí 1, 2 — không lấy 3)

nums[:3]     # [10, 20, 30]  (từ đầu đến trước 3)

nums[2:]     # [30, 40, 50]  (từ vị trí 2 đến hết)

nums[::2]    # [10, 30, 50]  (mỗi 2 phần tử một lần)

nums[::-1]   # [50, 40, 30, 20, 10]  (đảo ngược)
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Numpy

Numpy

● NumPy is a library for numerical array computing, and pandas is built upon NumPy.
●  For the BA class, only three concepts are required:

○ Array
○ Vectorization—performing calculations on an entire array simultaneously.
○ np.nan
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Numpy

Array
NumPy arrays are a part of the NumPy library, which is a tool 
for numerical computing. Designed for high-performance 
operations on large datasets and support multi-dimensional 
arrays and matrices, making them suitable for complex 
mathematical computations.

● Multi-dimensional support: Can handle multiple 

dimensions, making them suitable for matrix 

operations and advanced mathematical tasks.

● Broad broadcasting capabilities: Allow operations 

between arrays of different shapes and sizes using 

broadcasting.

● Efficient storage and processing: Uses optimized 

memory and provides faster performance compared 

to lists for numerical operations

https://www.geeksforgeeks.org/python/basics-of-numpy-arrays/
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Numpy

Array

● Array indexing and slicing support is 

identical to that of List.

● The 2D array uses the syntax [row, 

column]—essentially a preview of a data 

table.

a = np.array([10, 20, 30, 40])

a          # array([10, 20, 30, 40])

a[0]       # 10

a[1:3]     # array([20, 30])

m = np.array([[1, 2, 3],

                      [4, 5, 6]])

m[0, 1]    # 2   (dòng 0, cột 1)

m[:, 0]    # array([1, 4])  (tất cả dòng, cột 0)
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Numpy

Vectorization

● Instead of writing loops, NumPy 
allows for calculations to be 
performed on the entire array at once.

a = np.array([10, 20, 30])

print(a * 2)      # array([20, 40, 60])   — nhân từng phần tử, không 
cần for

print(a + 5)      # array([15, 25, 35])
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Numpy

np.nan

● np.nan (Not a Number) is the 
standard way to represent missing 
data in arrays and pandas.

b = np.array([1, 2, np.nan, 4])

print(b)          # array([ 1.,  2., nan,  4.])
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Function

Function

● Python functions are reusable 
blocks of code used to perform a 
specific task. 

● They help organize programs into 
smaller sections and execute the 
same logic whenever needed by 
calling the function.

● A function can be defined using def 
keyword. Below is the syntax to define 
a function
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Function

Function

● A function can be 
defined using def 
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syntax to define a 
function



Trong-Nghia Nguyen 35DM

Function

Function Arguments

● Arguments are values 
passed to a function 
when it is called. 

● They allow functions to 
receive input data and 
perform operations 
using those values.
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Thank you!


