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1. Introduction  

One of the major strengths of Python is the large number of scientific libraries that extend its 

capabilities. A library can be described as a collection of pre-written tools and functions that 

simplify the implementation of complex tasks. 

Among the many libraries available in Python, two are particularly important for scientific and 

mathematical applications: 

• NumPy: provides efficient tools for handling numerical data and performing operations 

on arrays, which are closely related to vectors and matrices in mathematics. 

• Matplotlib: offers powerful capabilities for data visualization, allowing users to 

represent information through graphs and plots. 

For students of mathematics, these libraries are especially valuable because they 

facilitate the implementation of vector and matrix computations while also enabling 

the graphical representation of mathematical functions and datasets. Together, they 

form an essential foundation for scientific computation using Python. 

2. NumPy Library: 

In Python we have lists that serve the purpose of arrays, but they are slow to process. NumPy 

acronym of “Numerical Python”, is a one of the core libraries used for scientific computing in 

Python. It provides powerful tools to work with arrays, which are data structures designed to 

store and manipulate numerical data in a structured way, NumPy aims to provides an array 

object that is up to 50x faster than traditional Python lists. 

The array object in NumPy is called ndarray (n-dimensional array: 1-D Array = Vector, 2-D 

Array = Matrix …etc.), it provides a lot of functions that make morking with ndarray very 

easy. 

In mathematics, arrays are closely related to vectors and matrices. Using NumPy, it becomes 

possible to perform operations on entire arrays simultaneously rather than element. This 

approach, known as vectorized computation, makes numerical calculations more efficient and 

closely aligned with the way mathematical operations on vectors and matrices are typically 

expressed.  
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2.1. Creating Arrays: 

The central object in NumPy is the ndarray (n-dimensional array). 

To use NumPy, we first import the library (Usually imported under the np alias): 

 

2.1.1. Empty Array:  You can use np.empty() to create array with uninitialized 

values. 

• Empty 1-D Array: is similar to a vector. 

 

So, this array contains 5 cells: [ ?, ?, ?, ?, ? ], but these cells are not 

initialized, they contain random values already present in the memory. 

NumPy Arrays provides the ndim attribute that returns the dimension of 

the array: 

• Empty 2-D Array: Correspond to a matrix. 

 

In this case, (3,4) means 3 rows and 4 columns. 

• Empty 3-D Array: Can be seen as a stack of matrices. 
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In this case, (2,3,4) means : 2 matrices, each matrix has 3 rows and 4 

columns. 

2.1.2. From a list  

• 1-D Array from a list: 

 

• 2-D Array from a list: 
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• 3-D Array from a list: 

 

2.1.3. With special functions 

In NumPy, special functions allows us to create arrays quicly without manually 

writing lists.These functions are particularly in scientifc computing when working 

with vectors, matrices, or multidensional munerical data. 

• 1-D Array: 
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• 2-D Array: 

 

• 3-D Array: 
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2.2. Basic Array Operations  

There is three basic NumPy array operations: Addition, Multiplication and scalar 

operations. 

2.2.1. Basic operations with 1-D Arrays (Vectors)  
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2.2.2. Basic operations with 2-D Arrays (Matrices) 

 

2.2.3. Basic operations with 3-D Arrays 
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3.Matplot Library  

Matplotlib is a low-level graph plotting library in python that serves as a visualization utility. It 

allows you to create graphs, plots, and charts from data so that you can see patterns, trends or 

relationships. In mathematics, it’s like turning numbers into visual shapes – curves, points, or 

bars, so that understanding functions or datasets becomes much easier. 

The most used submodule of Matplot Library is pyplot, and it is usually imported under the plt 

alias: 

 

3.1. Line Plot (Function Curve)  

As example, if we want to draw a line using two points A(0,0) and B(6,250); we notice that we 

have two axes: The X-axis [0,6] and the Coordinates axis [0, 250]. 
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If we have many points, and we want to draw a line from the first point (1,3) to the 

second point (2,8), then to the third point (6,1)and finally to the fourth point (8,10), 

we have to do:  

 

We can use the keyword argument marker to emphasize each point with a specified 

marker: 

 

You can use :  o / + / * or any other symbol. 

You can also personalize other parameters as line and color : marker|line|color 

• Line: '-' : solid line, ':' : Dotted line, '-.' : Dashed/Dotted line 

• Color r: red, b: blue, g: green …. 
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There are many other parameters that you can use like: marker size : ms, 

markeredgecolor : mec, markerfacecolor : mfc,  

❖ Create Labels for a plot: 

The sub-library Pyplot, offer two functions xlabel() and ylabel() to set labels for 

x- and y-axis, and another function to set a title. 
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3.2. Scatter Plot (Points) 

The scatter() function plots one dot for each observation. It needs two arrays of the same 

length, one for the values of the x-axis, and one for values on the y-axis:  
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3.3. Histogram  

 


