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Overview

Python

Python is designed for human readability
rather than machine efficiency

The Typographic Spectrum

Machine-Centric

m Human-Centric

Natural, English-like syntax.

The natural syntax reduces the cognitive load
A high-level programming language that of coding, aligning perfectly with the business
prioritizes ease of reading and writing. analyst's need to focus on logic and strategy
rather than complex syntax.
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Overview

Python
NumPy pandas scikit-learn
Core Function: Core Function: Core Function:
Numerical Python. Tabular Data. Machine Learning.
Application: Application: Application:
Specialized in Engineered for data Provides robust,
high-performance manipulation and standard algorithms
calculations for analysis (functions for predictive
numerical arrays. similarly to an modeling and data

advanced Excel). mining.
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Overview

Python with Orange

DM

Writing complex
algorithms from scratch.

The Spectrum of Coding

Reading, Understanding

& Tweaking Parameters

Y
Sole expectation for this course.

Orange Workflow

Python Script Widget

- Used strictly for specialized,
supplementary tasks.

- Requires modifying targeted variables,
not writing fundamental logic.

Pure drag-and-drop
interface (Zero code).
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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.

Foundation

4 25

Ilall llhe”OIl

1 } l }

Variable Types Basic Examples
Integer Z=1

| Z2=123

| Z = "Python”

Z=True

Z = [“Alice”, “Lily"]

WEcitiionary Z = {“Name”: “Alan”, “ID": 1}

Tuple Z= (“Monday”, 26, “June”)

Real World Examples
Release_Year= 2003
Rating = 8.2
Movie = “Finding Nemo”
Is_Released = True
Actors = [“Elen DeGeneres”, “Alexander Gould”]
Box_Office_Collection= {“US": “339.7M", “UK": “67.1M"}

Release_Date = (“30th”, “May”, 2003)

Genre = {"Animation”, “Family”, “Adventure”}
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Foundation

Va rlable & Type Variable Types | Basic Examples Real World Examples
] i Integer Z=1 Release Year= 2003
e Avariable is a name that represents a -
value Float 2=123 Rating = 8.2
e Think of it as a box containing information. String Z = “Python” Movie = “Finding Nemo”

e \We use the assignment operator "=" to
store a value in a variable. |
e The ‘type()‘ function reveals the data List Z = ["Alice”, “Lily") Actors = [“Elen DeGeneres”, “Alexander Gould”]

type, while “print()’ outputs it.

Boolean Z=True Is_Released = True

Dictionary Z={*Name”: “Alan”, “ID": 1}  Box_Office_Collection= {“US": “339.7M", “UK": “67.1M"}

Z= (“Monday”, 26, “June”) Release_Date = (“30th”, “May”, 2003)
“ Z={2,3,5} Genre = {"Animation”, “Family”, “Adventure”}

# Assigning a string to a variable
course_name = "Data Mining"

# Checking the data type and printing the output
print(type(course_name)) # Output: <class 'str'>
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Foundation

Operators Meaning Example Result
Arithmetic operator o wAiEe — p
- Subtraction 4-2 2
1 a=Ls2+8+d#5 % 0ng Multiplication 4*2 8
2 b = 2 % 3.14159 # nhén / Div'isiorl 4/2 2
3 ¢c=2* 10 # ham mQ
4 Modulus operator to get
5 print(a) % remainder in integer division 5%2 |
6 print(b)
7 print(c) *k Exponent 5%%) =52 25
I Integer Division/ Floor Division 5//2 2
-5/12 -3

Main.py pauvao () Luu bai Tai file
1 apt 2 =2 # Gan gia tri 2 cho bién int_2 (kiéu sé nguyén - integer)
2 print(type(int_2)) # Kiém tra kidu du liéu cda bién int 2 (két qua: <class 'int'>)
3 inpt 2 [/ dnkt 2 # Thuc hién phep chia 2 chia cho 2 (két qua 1.0)
4 print(type(int_2 / int_2)) # Kiém tra kiéu du liéu cda két qua phép chia (két qua: <class 'float'>)

DM Trong-Nghia Nguyen




Foundation

Operators Meaning Example Result
Arithmetic operator o wAiEe — p
_ -acti _9
Subtraction 4-2 2
5 Multiplication 4*2 8
1 print(l01 / 2) / Division 4/2 2
iwssisaion) Modulus operator to get
Danh sach bai nop
% remainder in integer division 5%2 |
1 print(101 // 2) # phép chia 1am trén xudng *% Exponent §%%) =52 25
1 Integer Division/ Floor Division 5/12 2
-5/12 -3

Danh sach bai nop

1 print(101 % 2) # 101 mod 2
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Foundation

String In [1]: # Creating and assigning string
e Characters, character my_string = "Hello, Python"
sequences, or text are stored ; ps
as a variable type known as a | varisble print(my_string)
. String Value
string. , W‘Hello, Python :
e In many programming
languages, a string is also
referred to as a sequence of

characters.

In [3]: stringl = "Hello" String Spacing
string2 = "World"

result_= stringl + " , + string2 +

String concat:
Assignment Operator pr‘int ( r‘eSU].t) _
Concatenation Operator

Hello , World !
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Foundation

String In [1]: # Creating and assigning string
e Characters, character my_string = "Hello, Python"
sequences, or text are stored ; ps
as a variable type known as a | varisble print(my_string)
. String Value
string. , W‘Hello, Python :
e In many programming
languages, a string is also
referred to as a sequence of

characters.

Index number —— 0 1 2 3 4 5

String index:

P y t h 0 n

0 1 2 3 4 5 EEIOERTEs

Em—Python
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String

String index:

DM

Ex 1:

Ex 2:

Foundation

# declaring the string
s = "Geeks for Geeks !"

# accessing the character of str at @th index
print(s[Q])

# accessing the character of str at 6th index
print(s[6])

# accessing the character of str at 10th index
print(s[10])
# declaring the string

s = "Geeks for Geeks !"

# accessing the character of str at last index
print(s[-1])

# accessing the character of str at 5th index from the last
print(s[-5])

# accessing the character of str at 10th index from the last
print(s[-10])
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Foundation

String
In [7]: # String indexing and slicing

String slicing:
my string = "Hello , World"
print(my_string[@])

e oy _sringt-11) ™ IR
pr‘int (my_str\ing[z -5 l ) Negative Indexing Value
pr\int(my—stping[ :4] ) Indexing In Range

print(my_string[2:])

H

d

llo

Hell

llo , World
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Foundation

List & Tuple

DY

Lists: Ordered & Mutable
Lists can be modified

Lists can be modified (items added,
removed, or changed) after creation.

# Creating a mutable List using
square brackets
tools = ['Python', 'R'l]

# Adding a new element
tools.append('SQL")

# Checking the number of elements
print(len(tools)) # Output: 3

Tuples: Ordered & Immutable
Tuples are locked. They represent
fixed data that cannot be altered
after creation.

# Creating an immutable Tuple
using parentheses
fixed_tools = ('Python', 'R')

# tools.append('SQL') would
cause an AttributeError
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Foundation

Boolean

bool var = True

DM

A logical variable—referred to in
Python as the "bool type—is a
variable that holds only two
possible values: "True' and

"False’.

bool var
True

Operator

Meaning

== (double equal to)

Equal to

Less than

Greater than

Not equal to

Less than or equal to

Greater than or equal to
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Foundation

Boolean

e Alogical variable—referred to in
Python as the "bool" type—is a
variable that holds only two
possible values: "True' and
"False’.

e For Operator, we have: ‘AND’;
‘OR’; ‘NOT".

XandY XorY not(X) not(Y)

DM

Trong-Nghia Nguyen



Foundation

Dictionary

Dictionaries: Key-Value Mapping

Dictionaries bypass numerical order, mapping unique Keys to specific Values for direct data retrieval.

# Creating a Dictionary
tool_categories = {'Python': 'General', 'SQL': 'Database'}

# Accessing data via its Key instead of position
print(tool_categories['Python']) # Output: General

DM
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Foundation

Dictionary

Dictionaries: Key-Value Mapping

Dictionaries bypass numerical order, mapping unique Keys to specific Values for direct data retrieval.

# Creating a Dictionary
tool_categories = {'Python'|: |'General|', 'SQL': 'Database'}

A

# Accessing data via/its Key instpad of position
print(tool_categoriés['Python']) |# Output: General

Key Values

DM
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|F/else

DM

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.

i=10

i3 > A8

Foundation

If Statement

- if (condition){

Fa_lse }

True— # This block will execute

I——~z— # This block will execute

print("10 is less than 15")

print("I am Not in if")

Output

I am Not in if
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Foundation

If...else Statement
e The if-else statement is used to [ if (condition){
execute one block of code when a True— # This block will execute
condition is True and another False lse {
block when the condition is False. | ese~ T
e It helps programs make decisions —} bl S S
based on different conditions.
i= 20 X1 U IRy
i3 >0
print("i is positive")
else:

print("i is @ or Negative")

Output

i is positive
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Foundation

Nested If-Else Statement Nested if Staterent
if (condition){
e A nested if-else statement is an if“(chndit}ion){ } '
if-else structure placed inside True— # This block will execute

another if or else block. Faise -

e Itis used to check multiple o4
conditions step by step and
execute code based on those
conditions.

i=10
if i == 10:

1T de 152
print("i is smaller than 15")

it i< 12:

print("i is smaller than 12 too")
else:

print("i is greater than 15")

else:
print("i is not equal to 10")

DM
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Foundation

a = ["Geeks", "for", "Geeks"] X D> ©
For Ioop for i in a:
print (i)
e Python for loops are used to Output
iterate over sequences such as Geeks
. . or
lists, tuples, strings, and ranges. Geeks

o Allows the same operation to
be applied to every item in a

Explanation:

« a stores a list of strings.

sequence. « foriin a: iterates through each item in the list.
o Avoids the need to manage
.y Flowchart of For Loop
loop indices manually.

For each item
in sequence

Last item
reached?

—{ Statements ]

Exit for loop

v

DM
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Foundation

Indexing in a List
tools = ['Python', 'R, 'Java’, 'SQL]

e Similar to string tools[0] # 'Python' (phan t& dau)
e Python uses zero-based indexing.
e The first element is [0], the second tools[2] # 'Java'

element is [1], and so on.

e Negative index counting backwards from o
the end tools[-1] #'SQL' (phan t&r cudi)

tools[-2] # 'Java'
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Slicing in a List

DY

Similar to string

Syntax: x[start:stop:step] — extracts
elements from start up to, but not
including, stop.

Foundation

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

nums[1:3] #[20,30] (vitri 1, 2 — khéng lay 3)
nums[:3] #[10, 20, 30] (t&r dau dén trwdc 3)
nums[2:] #[30, 40, 50] (ttr vi tri 2 dén hét)
nums[::2] #[10, 30, 50] (méi 2 phan t&r mét 1an)

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

Numpy

e NumPy is a library for numerical array computing, and pandas is built upon NumPYy.
e Forthe BA class, only three concepts are required:

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

NumPy arrays are a part of the NumPYy 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.

e Multi-dimensional support: Can handle multiple
dimensions, making them suitable for matrix
operations and advanced mathematical tasks.

e Broad broadcasting capabilities: Allow operations
between arrays of different shapes and sizes using
broadcasting.

e Efficient storage and processing: Uses optimized
memory and provides faster performance compared

to lists for numerical operations

DM

Numpy

import numpy as np
a = np.array([1, 2, 3, 4])

# Element-wise operations
print(a * 2)

# Multi-dimensional array
res = np.array([[1, 2], [3, 4]])
print(res * 2)

Output

[2 4 6 8]
[[2 4]
[6 81]
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https://www.geeksforgeeks.org/python/basics-of-numpy-arrays/

Numpy

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

Array

_ . o _ a # array([10, 20, 30, 40])
e Array indexing and slicing support is

identical to that of List.
a[0] #10
e The 2D array uses the syntax [row,

column]—essentially a preview of a data a[1:3] # array([20, 30])

table.

m = np.array([[1, 2, 3],
[4, 5, 6]])
m[0, 1] #2 (dong0, cét 1)

m[:, 0] # array([1, 4]) (tat ca dong, cot 0)

DY
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Numpy

Vectorization

e |Instead of writing loops, NumPy
allows for calculatlon§ to be a = np.array([10, 20, 30])
performed on the entire array at once.

print(a *2)  # array([20, 40, 60]) — nhé&n tirng phén td, khong
cén for

printa + 5)  #array([15, 25, 35))
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Numpy

np.nan

e np.nan (Not a Number) is the
standard way to represent missing

_ b = np.array([1, 2, np.nan, 4])
data in arrays and pandas.

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

Function

Keyword Functionname Parameter

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

e They help organize programs into

smaller sections and execute the

same logic whenever needed by ]— Function Body
calling the function.

e Afunction can be defined using def
keyword. Below is the syntax to define

a function

Al

Function return
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Function

Function

Here, we define a function using def that prints a welcome message when called.

def fun(): > S > S s
° A function can be print("Welcome to GFG")
defined using de_f Calling a Function
keyWOFd. BeIOW IS the After creating a function, call it by using the name of the functions followed by parenthesis containing parameters of that
syntax to define a particular function.
function P ——

print("Welcome to GFG")

fun()

Output

Welcome to GFG
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Function

Function Arguments

def function_name(arguments):
# function body
return value

e Arguments are values » def function_name(arguments): defines a function with optional arguments.
passed tO a function e # function body contains the statements to be executed. E
oo e return value returns a result from the function. If no return statement is used, it returns None by default.
when it is called.

e They allow functions to
receive input data and

Example: In this example, function checks whether the number passed as an argument is even or odd.

. def 0dd(x) : > ©
perform operations By %
using those values. return "Even’

else:

return "0dd"

print(even0Odd(16))
print(even0Odd(7))

Output

Even
0dd
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Thank you!
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