
  
  

«El-Manhel Economy, volume 07, Number 01, June2024, P 1215-1224 », University of El Oued , Algeria. 1215  
 

Conceptual Foundations of Artificial Intelligence 

Aouane Azeddine Hadda gacem* 

Economic Development Studies Laboratory, Faculty of 

Economic, Commercial and Management Sciences,  

University Ameur ThlijiLaghouat,Alger 

MQEMADD Laporatory, Faculty of Economic Commercial and 

Management Sciences, University Ziane Achour Djelfa 

PB3117, Djelfa, Alger 

a.aouane@lagh-univ.dz hadda.gacem@univ-djelfa.dz 

Published: 27/06/2024 Accepted: 18/05/2024 Received: 16/04/2024 

Abstract: 

This paper seeks to chart the conceptual framework of artificial intelligence (AI), encompassing an 

exploration of its historical genesis, definitional parameters, methodological approaches, and domain-specific 

applications, while also examining the significant implications, inherent risks, and challenges that accompany its 

adoption. The analysis highlights the pivotal role of AI in revolutionizing both theoretical paradigms and practical 

methodologies, enabling the emulation of human cognitive processes within digital infrastructures. Prominent 

applications such as expert systems, neural networks, genetic algorithms, and fuzzy logic illustrate the breadth 

and depth of AI's impact 
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1. Introduction: 

The advent of the digital era has been characterized by an accelerated pace of technological innovation, 

precipitating transformative shifts across a spectrum of disciplines through the introduction of novel scientific 

breakthroughs. At the forefront of these developments is artificial intelligence (AI), which has emerged as a 

critical inflection point in the annals of technological progress since its inception in the mid-twentieth century. AI 

signifies a fundamental shift towards the adoption of sophisticated algorithms and technologies, enhancing 

operational efficiency and fostering advancements across various sectors. 

1.1. Statement of the Problem:  

This research is propelled by the necessity to elucidate two fundamental inquiries: What constitutes the 

core conceptual pillars of artificial intelligence? Moreover, what are the primary applications and implications of 

such technological frameworks? 

1.2. Research Objectives:  

The objectives delineated within this study are multifaceted, aiming to: 

 Trace the historical contours and developmental milestones of artificial intelligence. 

 Provide a nuanced definition of artificial intelligence, detailing its goals, importance, methodological 

foundations, and principal areas of application. 

 Conduct a critical examination of AI's applications, spotlighting the attendant challenges and potential risks. 

1.3. Significance of the Study: 

 This study assumes critical importance by focusing on artificial intelligence, a domain that stands at the 

vanguard of contemporary technological discourse. It endeavors to dissect the conceptual underpinnings and 

operational dynamics of AI, which have captivated the attention of the academic and research communities, 

thereby illuminating its predominant applications and implications. 

1.4. Methodological Approach:  

In addressing the outlined research problem, a descriptive-analytical methodology was adopted. This 

approach entailed a review and analysis of relevant concepts and theoretical constructs associated with the 

study's variables, ensuring a high degree of precision and clarity in the ensuing scholarly discourse. 

2. The Genesis and Evolution of Artificial Intelligence 

In the mid-twentieth century, a pioneering group of scientists embarked on a quest to devise intelligent 

machines. This endeavor was informed by breakthroughs in neuroscience, the advent of a new mathematical 

theory of information, and strides in automatic control facilitated by the digital computer's invention. This period 

saw the creation of machines capable of emulating human computational thought processes. 



Hadda Gacem                                            Aouane Azeddine  
 

«El-Manhel Economy, volume 07, Number 01, June2024, P 1215-1224 », University of El Oued , Algeria. 1217  
 

The term "Artificial Intelligence" (AI) came into prominence in the 1950s, officially coined during the 1956 

Dartmouth Conference on Artificial Intelligence. Since then, the field has seen a proliferation of scholarly activity, 

with 1.6 million publications and approximately 340,000 patent applications, showcasing the expansive interest 

and investment in AI technologies1. 

A succinct overview of AI's historical development on a global scale is encapsulated in the following table: 

Table No. (01): The Historical Evolution of Artificial Intelligence 
Milestone/Innovation Year 

Charles Babbage's design of the world's first calculating machine (Difference Engine) 1822 

George Boole's creation of binary logic theory 1854 

First use of the term 'robot' in Czech play "Rossum's Universal Robots" 1921 

Initial attempts at creating neural network mimicking electronic networks 1940 

Foundation of neural network science 1943 

Isaac Asimov coins 'robotics' 1945 

Alan Turing proposes machines with human-like thinking capabilities 1948 

Turing introduces the Turing Test; Claude Shannon analyzes chess 1950 

John McCarthy names 'Artificial Intelligence'; Carnegie Mellon introduces the first AI program 1956 

John McCarthy invents the LISP programming language for AI 1958 

Computers shown to comprehend natural language for algebra problems 1964 

Joseph Weizenbaum develops ELIZA for natural language processing 1965 

Stanford Research Institute's Shakey robot capable of problem-solving 1969 

University of Edinburgh's Freddy robot uses vision for assembly tasks 1973 

Stanford cart demonstrates autonomous vehicle technology 1979 

Computer program generates original artistic images 1985 

Significant advancements in all areas of artificial intelligence including Machine Learning, Case-Based Reasoning, 

algorithms, automated scheduling for field services, Data Mining, Web Crawling, Natural Language 

Understanding and Translation, Virtual Reality, and the presentation of lifelike games. 

1990 

Deep Blue defeats world chess champion Garry Kasparov 1997 

Introduction of interactive robots like MIT's Kismet 2000 

DARPA challenges creation of autonomous vehicles 2004 

Honda's ASIMO robot; initiation of the Blue Brain project 2005 

Google develops a self-driving car 2009 

Launch of Siri by Apple and Google Now by Google 2011 

Carnegie Mellon's Neil program extracts visual knowledge from the web 2013 

Future of Life Institute's Asilomar conference on beneficial AI 2017 

Alibaba's AI surpasses humans in reading comprehension; Google Duplex enables natural conversation for 

appointments 
2018 

Source: Compiled by the researchers based on the work of Asala Rakik, "Utilization of Artificial Intelligence Applications in 

Institutional Activity Management: A Case Study of Several Economic Institutions," a Master's Thesis in Management Sciences, 

Faculty of Economic, Commercial and Management Sciences, University of Oum El Bouaghi, 2015, pp. 15-17. 
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3. Exploring the Concept of Artificial Intelligence 

To grasp the essence of artificial intelligence (AI), it's imperative to first dissect the meanings of its 

constituent terms: 

- Intelligence signifies the ability to perceive, comprehend, and learn from new situations or circumstances. 

- Artificial pertains to anything crafted through human ingenuity and intervention, distinguishing such creations 

from entities that exist naturally without human input2. 

Thus, artificial intelligence can be succinctly described as the human-engineered intelligence embedded 

within machines or computers. It encapsulates the notion of endowing machines or computers with the original 

cognitive faculties of humans, positioning AI as a scientific discipline with the overarching aim of enabling 

machines to execute tasks that necessitate intellectual capabilities3. 

Artificial intelligence, as defined by Copeland and Proudfoot, entails the development of computer 

systems capable of undertaking tasks traditionally requiring human intellect, such as visual perception, speech 

recognition, decision-making, and translation4. 

Marvin Lee Minsky further elaborates on AI as the creation of computer programs that engage in tasks 

that, when performed by humans, are considered satisfactory due to the requirement of advanced mental 

operations, including cognitive learning, memory structuring, and critical reasoning.5 

AI systems are characterized by their ability to exhibit intelligent behavior, analyzing their surroundings 

and taking actions—autonomously to a certain extent—to fulfill designated objectives6. 

From these definitions, it is clear that artificial intelligence encompasses a broad spectrum of efforts 

directed towards crafting computerized systems capable of mimicking human-like behavior and thought 

processes. This enables these systems to undertake tangible tasks in a seamlessly integrated manner, marking a 

significant milestone in the intersection of technology and human intellect. 

4. Categorization of Artificial Intelligence 

The segmentation of artificial intelligence (AI) is illustrated in Figure No. (01), which outlines the various 

types of AI systems. 

 

 

 

 

 

 



Hadda Gacem                                            Aouane Azeddine  
 

«El-Manhel Economy, volume 07, Number 01, June2024, P 1215-1224 », University of El Oued , Algeria. 1219  
 

Figure No. (01) :Types of AI systems 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Developed by the researchers 

5. Goals of Artificial Intelligence 

Artificial intelligence is designed with several key objectives in mind7, notably: 

 Innovating methods for the extraction of information. 

 Advancing the processes involved in the creation, innovation, and preservation of data. 

 Empowering machines to process information in ways that mimic human cognitive processes. 

Narrow AI (Weak AI) 
This type of artificial intelligence involves 
programming computer systems to perform a specific 
task with greater efficiency than humans. 

General AI (AGI, 
Strong AI) 

Superintelligent AI 

Reactive Machines  

Limited Memory AI 

Theory of Mind AI 

Self-aware AI 

 

Machine Learning (ML) 

Aspires to mimic comprehensive human cognitive 
abilities, enabling it to perform an extensive array of 
tasks with human-like versatility and adaptability. 

It envisages AI surpassing all human intellectual 
capabilities across a multitude of domains, embodying 
advanced cognitive faculties beyond human reach. 

The foundational stratum of AI. These systems operate 
purely on real-time input-output bases, without the capacity 
for learning or adaptation. 

Thry integrate historical data into their operations, 
gathered experiences to make informed -employing pre

sions, thus bridging the gap between past learning and deci
present application. 

It aims at understanding and interpreting human emotions, 
beliefs, and intentions, facilitating nuanced interactions that 
require empathy and social intelligence. 

consciousness -speculative tier of AI that possesses selfA 
awareness, capable of recognizing its existence, -and self

contemplating its thoughts and experiences, and 
acknowledging others' presence and states of mind. 

autonomously  Emphasizes the ability of AI systems to
improve their performance on specific tasks over time 
through exposure to data, experience, and iterative 

 refinement, without being explicitly programmed for each
new scenario. 
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 Enhancing the understanding of human intelligence through sophisticated simulation techniques beyond the 

capabilities of the human mind. 

 Developing sophisticated mechanisms for converting complex needs into actionable and executable software 

solutions. 

6.  Significance of Artificial Intelligence 

Artificial intelligence holds a pivotal role in the advancement and refinement of various life domains by 

engineering computer systems to perform with human-like efficacy. 

The significance of AI8 can be encapsulated in several critical points: 

 It safeguards and transfers accumulated human expertise to intelligent machinery. 

 AI democratizes interaction with machines by leveraging natural human language, moving beyond the 

confines of specialized programming languages, thereby making technology accessible to a broader audience. 

 It serves a critical function across numerous sensitive domains, including but not limited to medical 

diagnostics and prescription, legal and professional advisories, and interactive education. 

 Intelligent machinery relieves humans from significant risks and psychological strains, enabling a focus on 

matters of greater importance and humanity. 

 AI acts as a catalyst for discovery, significantly contributing to the acceleration of scientific growth and 

development across all fields. 

 By simulating human cognitive processes, AI-equipped computers can solve complex issues and make swift, 

logical decisions, mirroring human reasoning and thereby enriching numerous aspects of human life and 

productivity. 

7. Applications of Artificial Intelligence 

Artificial intelligence (AI) extends far beyond its roots in computer science, merging with numerous other 

disciplines to form a multifaceted field with broad applications9. Key areas where AI plays a pivotal role include: 

7.1 Engineering: The focus on creating intelligent machines has led to significant advancements in engineering, 

such as the development of robots, computer vision systems, control systems for automated expert processes, 

and biometric measurement technologies. 

7.2 Computer Science: AI enriches computer science by introducing innovative concepts like AI-specific 

programming languages, methodologies for knowledge representation and management, sophisticated AI 

algorithms, specialized search techniques for AI applications, and the development of intelligent agent software. 

7.3 Research and Science: AI's contribution to the scientific and research community includes advancements in 

fuzzy logic, neural networks, statistical analysis methods, and linguistics. This research underpins the creation of 

applications across a spectrum of fields: from expert and knowledge-based systems, natural language processing, 
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and automated programming, to speech recognition, computer vision, robotics, theorem proving, and machine 

learning. Furthermore, AI's influence extends to computer gaming, library and information science, cognitive 

modeling for problem-solving, and the hardware components essential for AI's implementation. 

8. Artificial Intelligence Techniques 

The following figure delineates various artificial intelligence (AI) techniques, illustrating the wide array of 

methods employed to endow machines with intelligent capabilities: 

Figure No (02) : AI Techniques 

 

 

 

 

 

 

 

 
 

Source: Developed by the researchers 

9. Artificial Intelligence Systems 

Artificial Intelligence (AI) systems integrate sophisticated technologies to emulate human cognitive 

functions across diverse areas. The primary categories of AI systems include: 

9.1 Expert Systems: These are specialized software designed to replicate the decision-making processes of 

human experts within specific fields. Expert systems combine effective information programming with domain-

specific expertise, standing at the intersection of practical utility and knowledge engineering for enhanced 

decision-making accuracy10. 

9.2Neural Networks: Inspired by the human brain's structure, neural networks leverage distributed knowledge 

across multiple processors for parallel processing. They utilize knowledge bases and apply fuzzy logic for 

indeterminate reasoning11, enabling advanced pattern recognition and decision-making capabilities. 

9.3 Genetic Algorithms: Introduced by John Holland in 1975, genetic algorithms simulate biological evolution 

to solve complex problems. They have emerged as a powerful method for tackling intricate issues and optimizing 

solutions by replicating genetic processes to identify the most effective outcomes12. 

This method employs a computational program designed to facilitate a competition among potential 

solutions, where, through an evolutionary process, the most effective solution emerges as the victor. It finds 

AI Techniques 

Rule-Based Systems 

Computer Vision 

Natural Language Processing (NLP) 

Semantic Networks  

Representation of Knowledge 
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application in various domains, including financial services, banking, logistics, and the management of material 

flow.13 

9.4 Fuzzy Logic Systems: Fuzzy logic operates on the principle of approximation, emulating the human capacity 

for making decisions based on ambiguous or incomplete information. This methodology encompasses an array 

of concepts and techniques for handling uncertainty, variability, or abstract knowledge not fully representable in 

a concrete form. Fuzzy logic enables the formulation of algorithms and rules for scenarios where binary values or 

incomplete datasets and vague facts prevail. In contrast to deterministic logic employed by conventional 

computing, which adheres to binary outcomes, fuzzy logic delves into the nuances of intermediate states, 

effectively navigating the complexities found within the "gray areas" between binary opposites. This approach 

enhances AI systems' ability to mimic human-like reasoning under conditions of uncertainty and imprecision14.  

9.5 Intelligent Agent Systems: Intelligent agents are entities designed to sense their surroundings through 

embedded sensors and react accordingly using actuators or effectors. The architecture of an intelligent agent 

integrates the following key components for interaction15: 

 Perception: Input data acquired by the agent via sensory mechanisms. 

 Response: The agent's output or actions triggered in reaction to perceived data. 

 Rational or Logical Agent: Agents that operate based on correctness, which, in a computational 

context, implies that their actions are derived from accurately processed input, ensuring data integrity across the 

system's operational logic.  

10.Applications of Artificial Intelligence 

Figure No. (03) :key applications of artificial intelligence  

 

 

 

 

 

 

 

 

 

 

 

Source: O’Brien, James. Management Information Systems, 10th Edition, McGraw-Hill, USA, 2011, p. 422. 

Artifical Intelligence 

Natural User Interface 
Applications 

Smart Machine Applications Cognitive Science Applications 

Natural Languages Visual Perception Expert Systems 

Speech Recognition Tactile Sensing Learning Systems 

Multisensory Systems Dexterity 

Virtual Reality 
Mobility and Navigation 

Neural Networks 

           Intelligent Agents 

Fuzzy Logic  

       Genetic Algorithms 
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11. Challenges and Risks in Artificial Intelligence Applications 

11.1 Implementation Challenges of AI: The deployment of artificial intelligence faces several notable 

challenges16: 

- Defining Problems Clearly: AI's effectiveness hinges on well-defined objectives and task delineations, 

necessitating clear problem statements. 

- Data Availability: The quality of many AI applications is directly tied to the availability of extensive datasets. A 

lack of sufficient or quality data can significantly impair AI's effectiveness. 

- Overly Simple Problems: Certain problems may not require AI due to their simplicity and the availability of 

straightforward solutions, which can be addressed with conventional methods and statistical analyses. 

- Handling Unstructured Data: Effective AI applications often require the systematic organization and storage 

of data to facilitate access and achieve desired outcomes. 

11.2 Risks in AI Applications: Several risks17 are associated with AI applications, including: 

- Reliability: It is crucial to ensure that AI systems are safe and free from biases, both intentional and 

unintentional. This requires a commitment to transparency and accountability. 

- Security: Protecting AI systems from unauthorized or malicious interventions is vital, especially with the 

rising utilization of open-source software. 

- Legal Responsibility: AI systems must be error-free and comply with the law, with clear delineation of legal 

responsibility. Keeping abreast of changes in legislative and regulatory frameworks is essential. 

- Control Dynamics: The shift in control dynamics between humans and AI needs careful management, 

ensuring humans can intervene effectively in critical situations. 

12. Conclusion: 

Artificial intelligence (AI) stands as a vast and complex domain, penetrating various industries with its 

multifunctional applications. This investigation has outlined the fundamental principles of AI, culminating in 

several pivotal insights: 

 AI reoresents a transformative leap across both conceptual frameworks and practical implementations, 

facilitating the infusion of human-equivalent cognitive abilities into digital frameworks.  

 Current AI research, while extensive, is still in its infancy. This underscores the critical necessity for 

continued inquiry and advancement to enhance the sophistication and efficacy of AI solutions. 

 The spectrum of AI applications is diverse, each serving distinct functions. Notable among these are expert 

systems, neural networks, genetic algorithms, and fuzzy logic systems, illustrating AI's versatility. 

 AI is adept at navigating and resolving complex, multi-dimensional challenges. 
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