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Before diving into this guide, it is important to ask three key questions. These questions will help
us direct our focus and readiness to enter the world of artificial intelligence. Firstly, what are the
requirements for students to enter this field? We need to understand the knowledge and skills that
students need to embark on their journey of learning artificial intelligence. Secondly, what are the
benefits of reading this guide for students interested in AI? We should grasp how reading this guide
will help us develop our skills and enhance our understanding of artificial intelligence concepts.
Lastly, what can students expect to gain after reading this guide? We need to comprehend the
information and guidance that this guide will provide to assist students in achieving their goals in
the field of artificial intelligence. By addressing these questions, we can better prepare ourselves

and make the most out of this guide.
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What are the requirements for students to enter the AI world?
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To enter the Al world, students are encouraged to have a strong foundation in mathematics,
particularly in areas such as linear algebra, probability, and calculus. Proficiency in programming
languages such as Python is essential, as Al frameworks and libraries are predominantly
implemented in Python. Additionally, a curious and analytical mindset, along with a willingness

to continuously learn and adapt to new technologies, is crucial for success in the Al field.
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What are the benefits of reading this guide for students interested in AI?
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By reading this guide, students will gain a comprehensive understanding of the fundamental
concepts, techniques, and applications of Al. They will learn about different machine learning
algorithms, neural networks, and Al tools and frameworks. The guide will provide practical
insights and examples, helping students grasp the real-world applications of Al in various domains.
Additionally, it will serve as a roadmap, pointing out learning resources, courses, and further

avenues for exploring the Al field.
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What can students expect to gain after reading this guide?
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After reading this guide, students will be able to:

Understand fundamental concepts in the field of artificial intelligence and its techniques.
Familiarize themselves with popular artificial intelligence tools and frameworks and
apply them in practical applications.

Apply machine learning algorithms and design and train neural networks.

Utilize artificial intelligence in various domains such as natural language processing,
image and speech recognition.

Gain knowledge about the use of artificial intelligence in areas such as social analysis,
market predictions and trading, healthcare, and medicine.

Explore career opportunities in the field of artificial intelligence and leverage the
available job prospects.

This guide serves as a strong starting point for students who are interested in entering the
world of artificial intelligence and gaining a deep understanding of this exciting and
evolving field.
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In this guide, we will explore the world of Artificial Intelligence (AI) from the :About the Guide
.basics to practical applications

This guide aims to provide practical information and tools for students :Guide Objective
.nterested in entering the field of AI, whether in scientific research or industry

In this guide, you will learn how to use the Python programming language and :Guide Benefits
the basic mathematical concepts related to AI. We will help you understand concepts such as
.machine learning and neural networks, as well as common Al applications

This guide does not require any prior experience in programming or :Basic Requirements
mathematics, but it is recommended to review the recommended learning resources for additional
.learning

This guide contains several logically arranged chapters, and we will focus on the :Guide Content
.basic concepts and practical details
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Imagine you want to create a program that can recognize different types of fruits. You can give the
program pictures of different fruits, and it will learn to recognize them based on their visual
features, such as their shape, color, and texture. This process of teaching the program is called

Straining" the AI model

Once the program is trained, you can give it a new picture of a fruit, and it will use what it has

learned to identify the fruit in the picture. This is called "prediction," and it is the Al model's output

By training the program with a large number of fruit images, the Al model can become very good

.at recognizing different types of fruits, even if they have slight variations in appearance

This is just one example of how Al can be used to recognize objects in images, but there are many
other applications of Al in different fields, such as natural language processing, robotics, and

.medical diagnosis

R SPRITE



Machine Learning

ALY alas

<ilad gil)

‘ prediction

The difference between traditional programming and machine &%) alxig L0l 4oyl oo (LAY

:learning

Alall o2 by Agee A Jad i snaSll Leny 1 el Y15 Claglell (e Ao gama LS o aaiad 45060 das )
05 el 4l culael ) sl @l e 2y 4 sllaall sl ad 55 bl Ji) o Jary s Gl 5 10aae geali ) 0 55
.*.' - MV

ill 23 el 13 a0y &5 e s bl e A sana Ao (AV)) elihia¥) A 23 i (5t ATV aled Ll
Glily e e &b Al Ailas ) 3l g il ) ) sal) e AV alad aaday g 330 Glily e 2l Alatl) aalislly
e JS Lol (awad g JLAaY)

Al il guitll daladin 5 elibhial) oS3 -3 gad cy il Lk

Traditional programming relies on writing a set of instructions and commands for the computer to
follow in order to solve a specific problem. In this case, the program is fixed and rigid, and works
by inputting data and generating the desired results based on the rules given to it, designed to

execute a specific task.

In contrast, machine learning involves training an artificial intelligence model on a set of data, and

then using this model to make predictions about future outcomes based on new data. Machine

S8 Gl




learning relies on algorithms and statistical models that are trained on input data and continuously

optimized.

Simply put, traditional programming relies on inputting specific data and extracting results based
on a predefined program, while machine learning uses data to train an artificial intelligence model

and use it to predict future outcomes.
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Al is important because it provides numerous opportunities and challenges in several fields such
as technology, medicine, industry, agriculture, commerce, banking, insurance, and many other
areas. Thanks to significant advancements in Al technologies, companies, governments, and
institutions can improve productivity, reduce costs, and provide more services to customers in
better and more efficient ways. By applying Al applications in the medical field, diagnoses can be
improved, and the most effective drugs for patients can be identified, contributing to saving lives

.and improving the quality of life
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Python is a high-level programming language used for a wide range of applications, including web

development, data analysis, artificial intelligence, and scientific computing.

It was first released in 1991 and has since become one of the most popular programming languages

in the world due to its simplicity, versatility, and ease of use
Some of the benefits of Python include:

e Simple and easy to learn: Python has a very clear and readable syntax, making it easy for
beginners to learn and understand.

e Versatile: Python can be used for a wide range of applications, from web development to
scientific computing and machine learning.

e Large community and ecosystem: Python have a large community of developers who
contribute to a wide range of open-source libraries and tools, making it easier to find
solutions to common problems.

e Cross-platform compatibility: Python can run on various operating systems, including

Windows, macOS, and Linux.
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e High-level language: Python abstracts many of the lower-level details of programming,
allowing developers to focus on solving problems rather than worrying about low-level

details.

Learning Python is essential for Al because it is widely used in data analysis, machine learning,
and other Al-related fields. Python's simplicity and versatility make it an ideal choice for
developing Al applications, and the large community of developers means that there are many

resources available for learning and problem-solving.

Additionally, Python's ease of use allows developers to focus on the algorithms and concepts

behind Al rather than worrying about the programming details.
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Codecademy: https://www.codecademy.com/learn/learn-python/

Lsedelcademy
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W3Schools: https://www.w3schools.com/python/
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SoloLearn: https://www.sololearn.com/Course/Python/
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Introduction to Python
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DataCamp: https://www.datacamp.com/community/tutorials/python-numpy-tutorial

%! Numpy

: e Pandas Jib

DataCamp: https://www.datacamp.com/community/tutorials/pandas-tutorial-dataframe-
python

| pandas
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DataCamp: https:// www.datacamp.com/community/tutorials/matplotlib-tutorial-python
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Andrew Ng: https://www.coursera.org/learn/machine-learning
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TensorFlow: https://www.tensorflow.org/tutorials
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Scikit-learn: https://scikit-learn.org/stable/tutorial/index.html

. m Install User Guide API Examples Community More=

scikit-learn Tutorials
=ciltit-learn 1.2.2

i ite um iy

An introduction to machine learning with scikit-learn
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Stack Overflow: https://stackoverflow.com/
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Reddit's learn python: https://www.reddit.com/r/learnpython/
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@) Popuar 0 Python Education @D
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Pasts

Python Discord: https://discord.gg/python

Python Community Slack: https://pythoncommunity.slack.com/

5 slack

Sign in to PythonCommunity

pythoncommunity. stack.com

o Sign In With Google

& Sign In With Apple
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GitHub: https://github.com/
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1- Linear Algebra:

Linear algebra is a fundamental concept in machine learning and artificial intelligence. It is used
for solving systems of linear equations and matrix operations, which are used in various algorithms
such as principal component analysis (PCA), singular value decomposition (SVD), and many

others.
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2- Differential Calculus:

Differential Calculus is an important branch of mathematics used in artificial intelligence,
particularly in optimization algorithms. It is used to find the minimum or maximum of a function,

which is a common task in machine learning.

eylaaY) 481 -3
Aadall Jie algall ariiudy 35l ye Calaall dadal eliaaVl oIS 5 AV alad 3 VL) 4k aadind
RSB ECPRPE TR PR R IR

3- Probability Theory:

Probability theory is used in machine learning and artificial intelligence for modeling uncertain
events. It is used for tasks such as probabilistic modeling, Bayesian inference, and decision

making.
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4- Statistics:

Statistics is used in machine learning and artificial intelligence for data analysis and inference. It

involves the collection, analysis, interpretation, presentation, and organization of data.
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5- Information Theory:

Information theory is a branch of mathematics that deals with the quantification of information. It
is used in artificial intelligence for tasks such as data compression, error correction, and pattern

recognition.
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6- Graph Theory:

Graph theory is used in machine learning and artificial intelligence for tasks such as clustering,
network analysis, and optimization. It involves the study of graphs and networks, which are

mathematical structures used to model relationships between objects.
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Khan Academy: https://www.khanacademy.org/math/statistics-probability

Courses Search Q 8¢ Khan Academy

éiatistics and probability

15,200
Mastery paint B Unit 1: Analyzing categorical data
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Coursera: https://www.coursera.org/learn/stanford-statistics

coursera . ST ATy

Browse Data Sdence Data Analysis

Introduction to Statistics

ehkhw 46 L160mungs | & 9%
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Excel: https://www.excel-easy.com/data-analysis.html

ﬂEKCE[ Easy

#1 Ewcel tutorind on the nel Excel introduction Basicy Funciions

Data Analysis

This section lustrates the powerful features Exoel has 1o offer 1o analyze data.

Python s/ R s Excel

I 3l pall VA (e il o ala iy

s ot bl Jidas g 0

1 Lok You can sort your Evcel data on one column or multiple oolumms. You can sort in
Ll
ascending o descending order.
2 Filiers Filter your Excel diata if you cnby want 1o display records that meet certaln critenia "
3 Condit crnattines Conditional formistting i Bxced enatles you 1o heghlight cells with a i . : :
R for Data Science: https://r4ds.had.co.nz/
4 for Data Sclence
Welcome
This is the website for the first edition of "R for et

Table of cunenis

Weleoms

eclition at fritpe/ fedad hadley ngy, thes should be

complete by Sarly F023

RADE reaches you haw o do data science with &

e 1 " a6t it 6 .

wiork fiow: ham You'll learm how [0 gt Your data Into R gl it mlo _F? ir ]I ]:]'_{r ':._i

L V| BT AT thie g sl structure, transformm 1T visualise il LS & N CALAC
k

Bata Selence” published January 2017, You may
insteat want to consult the work-in-progress 2nd

andd mmaded it In ths book: you will find a practicum C e

of shillz for data science. Just 8t o chemist leaims

how to chean test tubes and stock a lab, you'll leam

Wil

S8 Gl

by Wicknam i
how to claan dais and draw plots—arid Imany Lartelt Crrimrramd

other things besides. Thess are the shills that aflow
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= Python for Data Science 3,5

DataCamp: https://www.datacamp.com/courses/intro-to-python-for-data-science

& daotocamp

Introduction to Python

4.5+ v e i 1550 muiwen o Beginne Craate Your Free Account

Master the basics of data an vith Python in G Google in Unkedin f Facebook
will fry e the

ar
Emall Address

Posswond

Jdalat g Glua @l lid) (Jia daagiad) Ailasy) Gl e b jell CadSiu) ccalilall Jalas ‘59 clils ‘;s e.ﬁ'.'ﬁ Laie
e 3l Jedll) Jilas g lasiy)
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= Inferential Statistics .52

Coursera: https://www.coursera.org/learn/inferential-statistics-intro

coursera [ .

Browse Data Science Probability and Statistics

This course is part of the Data Analysis with R Specialization

Inferential Statistics

kkkkh 48 2553ratings | & 3%
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e Essentials of Linear Regression in Python 3_2

DataCamp: https://www.datacamp.com/tutorial/essentials-linear-regression-python

YOFL'}S ETO%}S;‘:(NY_ @ Unlock in-demand data and Al skills across 410+ courses.

X datacamp wees s 3

BLOG  Articies Podcast Tutariaiy neat Shoet otegory v | Write forus | Q

Essentials of Linear Regression in
Python

Learn what formulotes o regression problem and how a linear regression

aigorithm works in Python

e Time Series Forecasting 32

Udacity: https://www.udacity.com/course/time-series-forecasting--ud980

@;ﬂ UDATITY Wiy Udacity? Stwdent Success Schools ~ sign in | Get Started

Time Series Forecasting

Use models to f st the future

Aolee 58 L) 5 bl gomme i) Al Ll Jolat OIS e i jaa Gl 5 A jlaall 3 il o) ]
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Kaggle : https://www.kaggle.com/

Kagglé eShirn.  Oipests  ANGO Ge voe Courses ee Q e Sign In
LL
k I
Start with more than =
a blinking cursor a
> — ey o

Reddit's r/datascience: https://www.reddit.com/r/datascience/

0 wl R e ] 1t Bt
x M _
) Fapular |

: DS Datascience @D

" Finalasisnm
W1t betcw ﬂ Bad the Wik =
s
SRR i ovor ) mew R Tep

T e Ll
E Garmng *- ] iy Hsa e Sas g
& o v " Weekly Entering & Transitioning - Thread 01 May, 2023 + 0B May.
i Dsitinem Fronomics. Cony
2 ) P S——— 7 uhars [ e

&b Crypto -
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Machine Learning 4% ala
¢ What is Machine Learning 4% alxi s L

R Al zalaill g byl Al o shaty iy elilaal) KMl g 5 58 (e & 54 8 (Machine Learning) 4Y) alas
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Machine Learning is a branch of Artificial Intelligence that focuses on developing algorithms and
models that enable computer systems to learn hidden patterns within data and extract valuable

information from it without the need for detailed programming for each individual case.

22" 5 "Aae je il Al (A bl Caial Jie Jasey Jlar el AV aled Jlae (A 20ad) Q3 Gl
a1y g padl Alla 5 Jilu 8 Aeadiual) LS e julaa sac Gulad o V) alail 23 gad oy a5 (S Mane e
Jlia 128 il (o] ) LAl Lgdioat s saaall s SV ol Jilay it i€ 3 saill Canpi das g ciaddiionall

Alaal) shall clipdas 8 AV alad aladin) ¢Sy (oS ma g oy

Newcomers to the field of Machine Learning can start with a simple example such as classifying
email messages into "spam" and "non-spam". A machine learning model can be trained based on
several criteria such as the words used in the messages, the case of the letters, and the characters
used. After training the model, it can automatically analyze new email messages and classify them
into one of the categories. This is a simple example that illustrates how machine learning can be

used in practical applications.
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Books:

"Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow" by Aurélien Géron:

https://www.oreilly.com/library/view/hands-on-machine-learning/9781492032632/

oRELLY Y Hands-On Machine Learning with Scikit-Learn, Keras,
Hands-on \ aps

Machine Leaming ~ @Nd TensorFlow, 2nd Edition

with Scikit-Leamn, by Aurslien Géron

Keras & TensorFlow Released September 2019
- [ Publisher{s): O'Rellly Media, Inc.
ISBN; 971492033648

Read it now on the O'Reilly learning platform with a 10-day free trial.

O'Reilly members get unlimited access to books, live events, courses curated
by job role, and more from O'Reilly and nearly 200 top publishers.

"Machine Learning: A Probabilistic Perspective" by Kevin Murphy:

https://www.amazon.com/Machine-Learning-Probabilistic-Perspective

Computation/dp/0262018020

Machine Learning: A Probabilistic Perspective (Adaptive th
Computation and Machine Learning series) lllustrated Edition

by Kervin P. Musphy Dlarthior)
e dedr (4.4) 327 ratings See all formats and editions

}

- - A comprehensive intreduction to machine learning that uses probabitistic models and inference as a unifying approach.
MECh'ﬂe Learning Taday's Web-enabled deluge of slectronic data ealls for autemated metheods of data analysis. Machine leaming provides these,
4 e developing methods that can automatically detect pattorns in data and then use the uncovered patterns o predict foture data.
Ths textbook offers a comprehensive snd self-contained introduction to the field of machine lesrming, based on a wnified,
probabilistic approsch.
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"The Hundred-Page Machine Learning Book" by Andriy Burkov:

https://www.amazon.com/Hundred-Page-Machine-Learning-Book/dp/199957950X

The Hundred-Page Machine Learning Book t
by Andriy Burkoy (Authar)
iy (4.6) BT4 ratngs S atl formats and editions

Peter Norvig. Research Director ot Google, co-auther of AIMA, the mast populss 4 textbaok in the world, Burkoy hos undertaken a
very ueeful bt impossibly hord tosk in reducing elf of machine learning to 100 peges. He succeeds wet! in choosing the topics— both
theory and proctice — that will be wseful to proctitioners, and fae the reader sdo understamnds that this (s the fiest 100 (or actually

150 poges your will reod, not the lost, prowides o solid introdwction to the feld”

Auréllen Géran Senlar &1 Engineer, suthos of the bestseller Hands-0n Machine Learning with Seikit-Learn and TensarFlaw: “The

w Read more

"Deep Learning" by Ian Goodfellow, Yoshua Bengio, and Aaron Courville:

https://www.deeplearningbook.org/

Deep Learning (Adaptive Computation and Machine Learning
series) Illustrated Edition

by lan Goodfellow (Author), Yoshua Bengio (Author), Asron Courville (Author)
iR kss (4.3) 2,007 ratngs

An intreduction to a broad range of topics in deep & ing, covering h ical and
hniques used in industry, and research perspectives,

“Written by three experts in the feld, Deep Leamning Is the only comprehensive book on the subject.”

—Elon Musk, cochair of OpenAl; cofounder and CEO of Tesla and SpaceX

ptual background, deep leaming

Deep learing is 3 form of maching learning that enables computers to leam from experlence and understand the world in terms of
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"Pattern  Recognition and Machine Learning" by  Christopher M.  Bishop:

https://www.microsoft.com/en-us/research/publication/pattern-recognition-machine-learning/

Pattern Recognition and Machine Learning

blished by Springer | January 2006

This leading textbocok provides a comprehensive introduction to the fields of pattern recognition and machine learning. It is aimed at
advanced undergraduates or first-year PhD students, as well as researchers and practitioners. No previous knowledge of pattern recognition
or machine learning concepts is assumed. This is the first machine learning textbook to include a comprehensive coverage of recent
developments such as probabilistic graphical models and deterministic inference methods, and to emphasize a modern Bayesian perspective
It is suitable for courses on machine learning, statistics, computer science, signal processing, computer vision, data mining. and

bioinformatics. This hard cover book has 738 pages in full colour, and there are 431 graded exercises

Now available to download in full as a PDF

Pattern Recognition
and Machine Learning

by Christopher Bishop

Download FREE PDF

R SPRITE
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Papers:

"A Few Useful Things to Know About Machine Learning" by Pedro Domingos:

https://homes.cs.washington.edu/~pedrod/papers/cacm12.pdf

review articles

0110 1048 2341 730, 2147788

Tapping into the “folk knowledge™ needed to
advance machine learning applications.

A Few Useful
Things to
Know About
Machine Jisg?
Learning - .f“;‘:’.‘fi

"The Unreasonable Effectiveness of Data" by Alon Halevy, Peter Norvig, and Fernando Pereira:

https://static.googleusercontent.com/media/research.google.com/en//pubs/archive/35179.pdf

EXPERT OPINION

Contact Fditor Brian Brannon, Lhrannon@oomg.

¥ The Unreasonable
i Effectiveness of Data

Alon Halevy, Peter Norvig, and Fernando Pereira, Google
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"A Tutorial on Deep Learning" by Yann LeCun, Yoshua Bengio, and Geoffrey Hinton:

https://arxiv.org/abs/1803.01164

\fv‘“"w omell Uniw

ar<iV » o > arie 1903 01184

Computer Scieance > Computer Vision and Pattern Recognition

The History Began from AlexNet: A Comprehensive Survey on Deep Learning Approaches
Ma Zahangr Ajom, Tares M. Taha, Chystapber Yukopoo, Stefan Wesiborg, Patinding Sidke. Mat Shanmma Nasnn Boan C Van Esesn. Abdul A S Awwat, Vijayan K. Ass
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Various Machine Learning Techniques 4&lidall 4¥) alai cluiss

L (e el Caniat g Jalail Lgaladiin (K Sl @ilae )l &l 5z 3laill (pe Baall dabisal) A1V Al i Joli

: Classification Techniques —aiaill <L
Al pailiad Je 2l saaae Gl gana ) GUL Caiial e bl o2a adied
sl s e Aailal) ALY e
K-Nearest Neighbors
Decision Trees
Naive Bayes

Support Vector Machines

s e 5l o3 e g MUY (S il L J g aladl) (g 23]

Coursera: https://www.coursera.org/learn/machine-learning

AUISEIY —

Browse Data Sclence Machine Learning Offered By

This ¢ sé 15 part of the Machine Learning Specialization @ DeepLea rningoA'

Supervised Machine Learning:
Regression and Classification Stanford

SR Akd 49 522 rating & 98%

tlaa g il b il Gae 53l
Binary classification (Uil caiail)

Multi class classification 2aiall Cayuaill
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: Regression Techniques sy <lyiss
independent ) &ie &l i e 2L (dependent variable) Jiive yaial duad I aisll a8 g5 ) culisil) oa Cangs
.(variables
lassy) el e dailal) Ay (e
Linear Regression

Polynomial Regression

Logistic Regression

ol s Jes el:ﬂ\ (e Jg)aj Udaclty c_ga}a (_AL EJ}J.“ XY é&: &MY\ OSa

https://www.udacity.com/course/intro-to-machine-learning--ud120

(Y upaciTy Wiy Udacry Sudent Socomes  Schoold = Sign in Got Startad

Introduction to Machine

Learning Course

: Clustering Techniques gaeaill <l

Sle sana (b G Agliall AUl auead e sl oda dalas

reeadl) CLE e AaSLall ABY) (e
K-Means Clustering
Hierarchical Clustering

Density-Based Spatial Clustering of Applications with Noise (DBSCAN)
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:@LA.A:\S‘ s J e (Ja_ﬁ\ e 4l DataCamp Cj}“ ‘_Ac Agilaall 3 gall o2 L_Ac t)u.k‘}f\ Sy

https://www.datacamp.com/courses/unsupervised-learning-in-python

datocawp

Credte Your Free Account

Unsupervised Learning
il'l Pythﬂn {5 Google  |; Lssasdln  § Focehook

ol
Emall Agdress

: Reinforcement Learning s =il <ulyiss

@‘@&M\&k&@ﬂ}@ﬂ@td@‘uﬁ)ﬁ&g_il.;\.\sﬂ\odh.JAE&S

ol il e aslall A8 (e

Q-Learning
Deep Reinforcement Learning

Monte Carlo Tree Search

2 n el s Jsa abail) (e 3 3ad Coursera @ s e 353l o3a e gAY (S

https://www.coursera.org/learn/reinforcement-learning-in-finance

coursera [N

Drowse Data Science Machine Lesrring 0

e Lt 4 e Machine Learming and Reinforcement Lesrning in Firtance Specdistion 1 * B}

Reinforcement Learning in Finance

seane 15 124mneg
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Using Popular Libraries in Machine Learning 4¥) alad 8 5 gl cilgiSal aladial

Jia YD Al 8 Aabiaal il g1 5 LSl alasid Wil sy sSal) Ll o3 (pariaii

:Scikit-Learn ¢us-cuSilu 43S

(b S de sana 4Kl i g3 f4ll) 42l (Machine Learning) AY) alai  dcaiadiall e jll LiSall saa) o4
& Jpa sl readivall e Jeon Lan clgraand s Lediiiai g Lgalad y lilal) Jalat A deadiuall <l )l sadl PO
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https://scikit-learn.org/stable/

‘u‘ Inetall  User Guide AM Examples Community More *

scikit-learn "o Simple and efficient tools for predictive data analysis
; , . » Accessible to everybody, and reusable in various contexts
Machine Learning in Pythan o Built on NumPy, SciPy, and matplotit

- . : 1  Open source, commercially usable - BSD liconse

Classification Regression Clustering
Identifying which tategory an object belongs tn Predicting a contineous-valusd attribule ssocisted Automnatic groupang of sinilar obpects inte sets.
with an obyect
Applications: Sparm detection imags ‘ecognibon pplicati Customss seg \ Groupng es-
Algorithms: SV, iearest neighbors, cendam farest, Applications: Drug responue. Stock prices perimpnt outromes
and mnee Algorithems: SV, seaest rghbon, randam fared Algarithme: « Mewre spectial cstanng, meen
and move shit, and mow

e e
o S——
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:TensorFlow 51 gei 4si<a

Al 038 a2 juaall & siie JSi Aalie 8 5 ¢ oo liacal) olSA) 5 AIY) alad 85 50l dpma yall LIS (528 o
g 534 8 dma o Agal 5 A0Sl 225 Lyt g Ay saslall Ay 11y oda ¢ randl alell cculiland) Jlas (Jie Adlide ciliylas &
AV alad A deriiinall A yall LSl il (g Lelaay Laa calaainl)

https://www.tensorflow.org/

T TensorFlow vl Lumrn = AR - Busources - Communiiy = Wity T Fiowe * 0, Search @ engiun « b

TP 252 Aleniai; Vit reipicss

Create production-grade machine
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:Keras (ul S 4i%a

Deep) é...\.uj\ (J’_ﬂ\ luaey e\qiim\ Ched LA‘ B3¢0 g “;cl.ﬂm.a}” ¢S4l 4 aw) r‘Ja_'u' & PREN dana p ArKs o
Oe 2l 5 g sy cadall Cpeadiall alaain V) Algu g Ao dma g Agals LSl 35 (50l 42l (Learning
AV Al Aailal) Sl ) A

Keras

Simple. Flexible. Powerful.

APl docs Guides Examples
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:PyTorch (g b 4

Deep ) Gl alail) il e 58 ji5 ¢ oeliha¥) KA 5 AV alas 8 deadivsall dymaall CliSall 2a) 2
Gyl 855 LS g g pa g Lgaladiiuad Al geun A0Sl aati Apelilaa¥) puaall QSN e aaias il g (Learning
O S Ay RSl Jaa s ADl g 56l Branll alatll il bt e Gpeddiual) delud 1) <l jaall 5 il gaY)
Crperdinnall (S Cun ¢ uaall & gidall alall acinall o S aeay Jani e LS 6yl IS 53 5 Gaanll alail (5 sha
el a5 Lgalatid ala e anaelud 3 sl da gisall g i) 5 e s 5all 5250 sall e dpaall (g 5li0Y)

Canl) ol

O PyTorch 2.0

NOW AVAILABLE

Faster, more pythenic and dynamic as ever

5oy gl e g SUaY) s i) AY) alad aalic agdy ead) elilad AV alai lle ) Jsaall b e S 1)
il 138 8 daliadl)
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Neural Networks 4 sumandl cilsuddl

c‘;cULmY\ ;\SM\) ‘SA(}” (J:_ﬁ\ Jas @ PTG u:\n.u‘)]\ (»t\ o~ Neural Networks Z\:U).\mﬂ‘ Q\S...uﬁ\ POty
BAc (e A0 guanl) CHlSLE el 'L;S.'ﬂ\ eS;ﬂ\J 6&@}“ Jalatl) ¢ pauil) cCaviatll Jia caldudatll e 0=l u—°‘ PREN
'gw\ihﬂgwbw\@mmﬁ;dwfﬂu c'é;.\n&dﬂ&dujg;dlaﬁ\}u&\ Al e Cilanha

Neural Networks are one of the most important methods used in the field of machine learning and
artificial intelligence, and are used in many applications such as classification, prediction,
statistical analysis, and intelligent control. Neural networks consist of several layers of
computational nodes that work together to solve a specific problem, and are designed to simulate

the learning and adaptation process in the human brain.
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¢ What are Neural Networks 4:issandl cilGal 4 L

Y Leapand s Lelilaty o 685 5 Aliaal) liball ae Jala® Al Ay sulal) ddall (e Cliila Bae (e 440 gl SN () <58
ehﬂ\ st Al &\).\Y\ )@.ﬁ:\ aal Multilayer Perceptrons Gkl saaeta A3 guaell CISHE Hiiad Baasa c.\Lla
il Llee 8 Backpropagation (AR LY & geda o adiad g ¢ Granll

Neural Networks consist of several layers of computational nodes that deal with input data, analyze
and combine it to produce specific outputs. Multi-layer Perceptrons (MLP) are one of the most
popular types of Neural Networks used in Deep Learning, and they rely on the concept of

Backpropagation in the training process.

:Designing and Training Neural Networks 4 ssanl) CilSudd) qu i g azasl

Activation ) 4Bl il gl jlaal s dida JS 8 Sall aae 5 ikl dae aaad @) el oo llaall o2V sl
Ay . Lanne 45 yaall Gy Haill UL (e A ganae aladinly dpnanl) 4S8l Gy, 3 «elld 22y daulid) (Functions

PV Y PR R PN D PN (g PR

Designing and training neural networks involve the necessary steps to construct the architecture
of the neural network and adjust the appropriate parameters to achieve the desired performance.
This includes determining the number of layers, the number of nodes in each layer, and selecting
suitable activation functions. Subsequently, the neural network is trained using a known set of

training data, where the parameters are gradually adjusted to achieve superior performance.
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A0 Jals cilaleall Jaed 3 dpulad a3 (Backpropagation) sl JLiny) dus (il daws e yaill dlee
sl i) e cppentll L @l Y ALY el a2 AY) o il Gl sl A
A preanl) 403 olal (i g Jasia 8 2e L (Early Stopping) JSsll <) s (Stochastic Gradient Descent)

oal e JBA

Designing and training neural networks require a deep understanding of the internal workings of
neural networks and the algorithms used in the training process. For example, backpropagation is
a fundamental technique in adjusting the parameters within the neural network based on the
discrepancies between the expected and actual outputs. Additionally, optimization techniques such
as stochastic gradient descent and early stopping help fine-tune and improve the performance of

the neural network during the training process.

e Aalial elhaall olSA5 Y1 aladl) s (e 53 CUall Ky chlonl) 3 jaall s Jpaliil (o 3 3all
th.AM \M ‘_é a:\-ﬂ:\luj‘ Q‘JJJ‘ ua’_d BJ:&AM 'LE‘\J_)S\ '=:. m &ﬂ\g‘

For more detailed and practical knowledge, students can benefit from online courses in machine

learning and artificial intelligence. Here are some useful links to educational courses in this field:

Coursera: "Machine Learning" by Andrew Ng - https://www.coursera.org/learn/machine-learning

edX: "Practical Deep Learning for Coders" by fast.ai - https://course.fast.ai/

Udacity: "Deep Learning Nanodegree" - https://www.udacity.com/course/deep-learning-

nanodegree--nd101
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:Using Neural Networks in Practical Projects 4ula) g Liiall b 435 guanl) AN aladial
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Using neural networks in practical projects offers numerous possibilities and applications across

various domains. Some examples include:

_\;533:\_.\}35&\?\3){)”&9@)’_“\}‘

Image Classification: Neural networks can be trained to classify images into different categories,

such as recognizing objects in photos or identifying handwritten digits.
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Natural Language Processing: Neural networks are used for tasks like sentiment analysis, text

generation, machine translation, and chatbots, enabling computers to understand and generate

human language such us chatGPT.
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Speech Recognition: Neural networks play a crucial role in speech recognition systems, enabling

accurate transcription and voice commands in applications like virtual assistants and voice-

controlled devices.
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Recommender Systems: Neural networks can be employed in recommender systems to
personalize and improve recommendations based on user preferences and behavior, such as in e-

commerce platforms and streaming services.
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Autonomous Vehicles: Neural networks are used in autonomous driving systems to analyze sensor
data, make decisions, and control the vehicle in real-time, contributing to advanced driver-

assistance systems and self-driving cars.
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Fraud Detection: Neural networks can be trained to detect fraudulent activities in financial

transactions, such as credit card fraud and online fraud, by analyzing patterns, behaviors, and

suspicious factors.
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Market Forecasting and Trading: Neural networks can be used for market forecasting and

analyzing financial data to make strategic trading decisions, such as predicting stock price changes

and guiding investments.
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Medicine and Healthcare: Neural networks are used in medical diagnosis and analysis of medical
images, enabling the detection of diseases and guiding treatment with greater accuracy and

effectiveness.
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Social Analysis and Prediction: Neural networks can be used in analyzing social data and
predicting social trends and behaviors, opening up new horizons in understanding social

interactions and making strategic future decisions.
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It's important for students to gain hands-on experience by working on projects that involve
implementing neural networks. Online platforms like Kaggle offer datasets and competitions
where students can practice and showcase their skills in solving real-world problems using neural

networks.
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Artificial intelligence has a wide range of applications across various fields and industries. Here
are some common applications:
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Neural networks are used in understanding and processing natural language, and they enable
interaction between computers and humans through natural language, such as automatic translation

applications and smart voice assistants.
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Neural networks are used in image and speech recognition applications, enabling the analysis,
classification, and identification of objects, people, and sounds. This includes applications such as

facial recognition, speech recognition, and audio analysis.
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Artificial intelligence is used in the development and programming of robots to perform various
tasks, such as industrial robots, service robots, and exploration and reconnaissance robots. Neural

networks enable robots to learn, adapt, and make decisions based on future data.
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