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Abstract: From early rule-based systems to sophisticated deep learning architectures supporting today's most advanced
applications, artificial intelligence (Al) has fast progressed. This work offers a thorough investigation of the several forms
of artificial intelligence depending on their functionality and cognitive capacity. From reactive machines and restricted
memory systems to theoretical concepts including artificial general intelligence (AGI) and artificial superintelligence
(ASI), we explore the historical development of artificial intelligence. After a synthesis of the most important results, the
research approach consists in a thorough evaluation of foundational papers and the most recent investigations. Results
show that even if restricted artificial intelligence rules contemporary applications (e.g., natural language processing,
computer vision, and autonomous systems), major obstacles still exist for the evolution of AGI and self-aware systems.
Furthermore, influencing the upcoming generation of intelligent systems are developing themes include neuro symbolic
integration, edge artificial intelligence (XAI) and explainable artificial intelligence (XAI). As artificial intelligence
develops, the conversation emphasizes ethical, transparent, and biassed problems that have to be resolved. At last, we
suggest future directions of research to close present gaps and guarantee that artificial intelligence develops in a way that
is both technically strong and morally sound.
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l. INTRODUCTION

Over the past few years, artificial intelligence has experienced explosive expansion in scope of influence. Originally only
a theoretical idea in the middle of the 20th century, artificial intelligence has now invaded many facets of daily life—
from virtual assistants and recommendation systems to driverless cars and advanced robots. Early pioneers including
Turing, McCarthy, Minsky, and Simon explored rule-based thinking and symbolic computation (Russell & Norvig, 2020)
so laying the foundation for artificial intelligence. But the limits of these early methods resulted in the acceptance of
machine learning and deep learning techniques, which have reshaped the bounds of what intelligent systems can
accomplish (Hinton et al., 2015). AI nowadays is mostly divided into two axes. From narrow artificial intelligence
(designed for particular tasks) to artificial general intelligence (AGI), which aspires to replicate human cognitive abilities,
and finally, artificial superintelligence (ASI), a hypothetical future state in which Al exceeds human intelligence in
practically every sector first by cognitive capability. Second, Al can be categorized according to usefulness—from basic
reactive computers responding to inputs to sophisticated systems including memory and even possible self-awareness.
This work attempts to offer a thorough study of these categories, investigate the development of artificial intelligence
methods, and go over present difficulties and future directions of research. Our study aims to present an academic and
practical viewpoint on the state and future of artificial intelligence by synthesizing existing literature and including the
newest advances.

This chapter is organized as follows: Section 2 outlines the research methodology, while Section 3 provides a
comprehensive literature review. Section 4 presents the results, followed by Section 5, which delves into discussions.
Finally, Section 6 concludes the chapter. Section 7 provides future work.

1. RESEARCH METHODOLOGY

This research utilizes a multi-step methodology to conduct a comprehensive analysis of various types of Al
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. Literature Collection: An extensive literature search was performed utilizing academic databases (e.g., IEEE
Xplore, ACM Digital Library, Google Scholar) with search terms including “types of artificial intelligence,” “narrow Al
vs. AGIL,” “deep learning advances,” “explainable Al,” and “neuro symbolic AL.” Primary sources comprised foundational
texts (e.g., Russell & Norvig, 2020) and contemporary articles from credible publications (e.g., Built In, Lumenalta, IBM
Think).

° Review and Synthesis: The literature was reviewed to identify common themes, classifications, and trends.
Attention was focused on distinguishing Al systems according to their capabilities (narrow, general, super) and
functionalities (reactive, limited memory, theory of mind, self-aware).

. Analysis of Emerging Trends: This study analyzed emerging trends including generative Al, neuro symbolic
integration, and edge Al to assess their implications for the future landscape of intelligent systems.

A comparative framework was developed to evaluate the strengths, weaknesses, and applicability of various types of Al
The framework incorporates ethical and transparency considerations, informed by recent ethical analyses and regulatory
perspectives.

The insights derived from the literature and comparative analysis were synthesized into a coherent discussion that informs
the results, discussion, and conclusions sections.

1. LITERATURE REVIEW

3.1 Historical Evolution of Al

The early 1950s contributions of Alan Turing and John McCarthy signify the inception of artificial intelligence. Early
systems mostly comprised rules and symbols. Initiatives like as the Logic Theorist and later expert systems demonstrated
that computers might emulate aspects of human cognition (Russell & Norvig, 2020). These systems had challenges
related to scalability and the unpredictability of real-world occurrences. A significant transformation transpired with the
advent of machine learning in the 1980s and 1990s. As neural networks advanced, researchers began to conceptualize
learning in a more data-driven manner. Notably, IBM's Deep Blue, which defeated world chess champion Garry Kasparov
in 1997, demonstrated the capabilities of customized, responsive artificial intelligence systems (IBM, 1997).

3.2 Types of Al by Capabilities
Recent literature categorizes Al into three broad groups based on cognitive abilities:

. Narrow Al (Artificial Narrow Intelligence, ANI): These systems are designed for specific tasks. Examples
include autonomous vehicles, recommendation algorithms utilized by e-commerce platforms, and voice assistants such
as Siri and Alexa. Due to its high efficiency and domain-specific precision, narrow artificial intelligence remains the most
prevalent form in current applications (Simplilearn, 2025).

. General Al (Artificial General Intelligence, AGI): AGI aims to replicate human cognitive abilities across a
wide range of tasks. AGI would possess the capability to learn, reason, and adapt across diverse domains, in contrast to
task-specific narrow artificial intelligence. AGI continues to be an aspirational objective, as numerous technical and
ethical challenges remain unresolved despite significant research endeavors (IBM Think, 2024).

. Superintelligence (Artificial Superintelligence, ASI): ASI is a theoretical framework wherein Al systems
surpass human intelligence in all areas. This area raises profound philosophical and ethical inquiries, especially regarding
control and harmony with human ideals. Despite being a subject of vigorous discussion, ASI has not yet been actualized
as a technology (Lumenalta, 2024).

3.3 Types of Al by Functionalities
Al systems can also be classified based on the functionalities they perform:

. Reactive Machines: These are the most basic Al systems that do not retain previous experiences. They base
their decisions exclusively on present inputs. IBM's Deep Blue exemplifies a system that depended on instantaneous
computations devoid of memory (IBM, 1997).

. Limited Memory Al: These systems possess the potential to leverage historical experiences to guide future
judgments. This category encompasses numerous contemporary applications, including autonomous vehicles and

chatbots, which utilize short-term memory to improve functionality (Simplilearn, 2025).
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. Theory of Mind AI: This sophisticated form of Al is currently in the research phase. Theory of mind Al would
possess the capability to comprehend human emotions, beliefs, and intentions, facilitating more organic interactions.
These systems are anticipated to have substantial ramifications for customer service and healthcare, yet they remain
predominantly theoretical (IBM Think, 2024).

. Self-Aware Al: Self-aware Al, representing the pinnacle of advancement and speculation, would exhibit
consciousness and self-identity. This concept remains unrealized and evokes significant ethical and philosophical
dilemmas concerning the rights and autonomy of machines (Lumenalta, 2024).

3.4 Emerging Trends and Techniques
Several emerging Al technologies have been highlighted in recent research:

. Deep Learning and Transformer Models: Deep neural networks, particularly transformer topologies utilized
in big language models (e.g., GPT-4), have transformed natural language processing and computer vision (OpenAl,
2023).

. Generative Al: Content-generating models have revolutionized creative industries through the automation of
content production. Nonetheless, issues such as hallucinations and bias continue to exist (Business Insider, 2024).

. Neuro-symbolic AI: Neuro-symbolic Al seeks to address the limits of purely statistical models by combining
neural networks with symbolic thinking, hence improving explainability and resilience (Chollet, 2024).

. Edge AI: Advancements in hardware have facilitated the deployment of Al models on edge devices, enabling
real-time processing, diminished latency, and improved privacy (FT, 2025).

. Explainable AI (XAI): As Al applications increasingly influence decision-making processes, the demand for
openness has intensified. XAl aims to create models that yield interpretable outcomes, fostering user trust (Haibe-Kains
et al., 2020).

V. RESULTS

4.1 Classification Outcomes

Our review of the literature validates that the current paradigm in artificial intelligence research separates systems
depending on cognitive capacity from those depending on functionality. Because of its specificity, efficiency, and
capacity to manage clearly defined tasks, narrow artificial intelligence dominates in practical uses. These systems—
which range from deep learning networks to expert systems to machine learning models—excel in specific tasks such
predictive analytics, picture recognition, and speech processing. Still, their incapacity to extend beyond their training
data is a major constraint. Conversely, Artificial General Intelligence (AGI) and Artificial Superintelligence (ASI) are
long-term research goals since AGI seeks human-like cognitive capacity and ASI might surpass human intelligence.
Developing algorithms that can transfer learning across domains, show thinking, and adapt to new circumstances is the
core emphasis of present research in artificial general intelligence. AGI is still in its early phases despite advances; so,
developments in neuro-symbolic Al, common sense thinking, and computational cognitive architectures are needed.
From a functionality standpoint, limited memory artificial intelligence and reactive artificial intelligence are established
and extensively used. Whereas limited memory artificial intelligence—which includes deep learning models—uses past
data to improve decision-making, reactive artificial intelligence runs just based on established rules and patterns. On the
other hand, theory of mind artificial intelligence and self-aware artificial intelligence are still under active investigation;
the former seeks to replicate human-like knowledge of emotions and beliefs while the latter seeks to create systems with
self-representation and consciousness. These sophisticated artificial intelligence models demand multidisciplinary
cooperation since they raise serious ethical, philosophical, and scientific questions.

4.2 Trends in Application

The study emphasizes how practically applied artificial intelligence is mostly directed at uses in retail, finance, healthcare,
and autonomous systems. While predictive analytics help with disease prognosis and tailored treatment approaches,
artificial intelligence-driven diagnostic tools in healthcare use deep learning for medical imaging. Virtual assistants and
chatbots driven by artificial intelligence increase administrative effectiveness and patient involvement. In banking, too,
artificial intelligence is crucial for credit risk assessment, algorithmic trading, fraud detection, automated customer
service, so improving decision-making and security. For demand forecasting, inventory control, and personalized
suggestions, retail and e-commerce industries make great use of artificial intelligence.
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By means of real-time support and consumer preference understanding, Al-driven chatbots and sentiment analysis
technologies improve customer care. Particularly self-driving cars and robotic process automation (RPA), autonomous
systems depend on artificial intelligence to maximize navigation, evaluate sensor data, and automate repetitive corporate
operations, thereby enhancing operational efficiency and safety. Generative artificial intelligence and neuro-symbolic
systems point to a change toward more integrated and explainable artificial intelligence models. Advanced transformer
designs enable generative artificial intelligence to alter creative sectors, drug research, and content production.
Concurrently, neuro-symbolic artificial intelligence seeks to improve openness, interpretability, and decision-making in
Al applications by fusing symbolic thinking with neural networks. The growing desire for Al systems that are not just
strong but also transparent and reliable is highlighted by the growing curiosity in these technologies.

4.3 Ethical and Practical Challenges

The study points up important issues that affect all kinds of artificial intelligence and call for a multifaceted solution.
Given Al systems inherit and magnify society prejudices ingrained in datasets, bias in training data remains a major issue.
In high-stakes applications like hiring, law enforcement, and healthcare where biassed Al models might produce unfair
and discriminating results, this problem is especially important. Dealing with prejudice calls for strong fairness-aware
algorithms, varied and representative data sets, and ongoing observation. Transparency problems—especially with deep
learning models—offer still another difficulty. Many artificial intelligence systems operate as "black boxes," making
their decision-making process difficult to comprehend and defend. Particularly in controlled sectors, this lack of
explainability begs questions about responsibility and trust. By use of methods that offer insights into model behavior
without compromising performance, research in explainable artificial intelligence (XAl) seeks to close this gap. Debates
on ethical consequences of artificial intelligence development and application still rage. The possible development of
highly autonomous artificial intelligence systems able to surpass human intelligence poses existential threats requiring
proactive government and ethical supervision. Furthermore, underlined the need of thorough legislative frameworks are
issues of data privacy, security, and algorithmic responsibility. All taken together, these difficulties emphasize the need
of multidisciplinary cooperation among ethicists, legislators, artificial intelligence researchers, and business partners.
Fostering responsible innovation and sustainable Al acceptance depends on Al development matching with human-
centric values and society values.

V. DISCUSSION

5.1 Interpretation of Findings

Our literature study and analysis show that limited, task-specific systems define the realm of artificial intelligence
nowadays. The great application of these systems in fields such finance, healthcare, and autonomous transportation shows
their pragmatic efficiency and fast benefits. Still, many researchers have as their main goal the development of AGI—
systems with human-like adaptability able to learn and reason across many domains.

The differences in types of utility present a useful viewpoint. While theory of mind and self-awareness point to a future
whereby computers may show social intelligence and self-awareness, reactive machines and limited memory systems
reflect the early phases of artificial intelligence progress. The huge difference between current capabilities and advanced
forms emphasizes the need of continuous research on increasingly complex and flexible Al architectures.

5.2 Implications for Industry and Society

Industry will suffer greatly if narrow artificial intelligence dominates current applications. Companies adopting narrow
artificial intelligence are seeing improved operational efficiency, improved consumer experiences, and data-driven
decision-making capability. For example, whilst autonomous systems in manufacturing and shipping produce cost
savings, recommendation engines in retail platforms personalize customer experiences. Simultaneously, it is impossible
to ignore the ethical and social issues related with artificial intelligence. Real-world consequences in fields such criminal
justice and hiring processes (Buolamwini & Gebru, 2018) result from bias in Al systems. Particularly in important
industries like finance and healthcare, the lack of openness in deep learning models makes understanding and confidence
in these systems difficult. Solving these challenges is essential to guarantee fair distribution of Al advantages and to
minimize any negative effects as artificial intelligence technologies explode.

5.3 Comparison with Related Work

When our results are compared with current research (e.g., Simplilearn, 2025; IBM Think, 2024; Lumenalta, 2024), a
consensus emerges showing that although narrow Al systems are well-established and extensively used, the research
community maintains a cautiously optimistic view regarding advancements in AGI and neuro-symbolic Al. Our study
supports these findings by showing that, even with rapid advancement in machine learning and deep learning, significant
technological and ethical issues have to be resolved to reach improved cognitive capacities.
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5.4 Limitations

This study mostly depends on a synthesis of the body of knowledge and an examination of the writings. Although we
have included the most recent studies and trends, the fast-changing nature of artificial intelligence raises questions about
future advances perhaps altering the scene. Moreover, even if we have addressed ethical questions and legal problems,
future studies require more thorough empirical research of these elements.

VI. CONCLUSION

This paper presents a comprehensive examination of every type of artificial intelligence system based on their cognitive
and functional capacities. Although AGI and ASI are still only dreams, our research reveals that narrow artificial
intelligence is currently the most often used in the actual world. Divining Al into four categories—reactive machines,
limited memory systems, theory of mind, and self-aware Al—helps one to monitor Al advancement. Generative artificial
intelligence, neuro-symbolic integration, edge artificial intelligence, and explainable artificial intelligence are four key
topics likely to define the next generation of intelligent systems. Though artificial intelligence has advanced greatly,
several issues still need to be addressed, particularly with regard to ethical applications, prejudice, and lack of openness.
These issues will have to be addressed since artificial intelligence systems are increasingly included into daily life
activities. In essence, more general, flexible, and maybe self-aware artificial intelligence systems are on their way even
if task-specific, artificial intelligence systems rule the present. To close the distance between present technology and the
theoretical ideas of AGI and ASI, multidisciplinary efforts spanning technical, ethical, and regulatory spheres will be
required.

VILI. FUTURE WORK

7.1 Advancing Toward AGI

Future research should focus on developing systems able to support general intelligence in many fields. Development in
transfer learning, meta-learning, and neuro-symbolic integration points promising paths to reach AGI. Another difficulty
for academics is designing evaluation standards assessing the ability of artificial intelligence systems to span several
activities.

7.2 Enhancing Explainability

Given the critical necessity of trust and responsibility, artificial intelligence systems' explainability has to be improved
absolutely. Further research should look at fresh approaches to break the "black box" of deep learning. More reasonable
models could result from approaches including hybrid models combining symbolic reasoning with deep learning, feature
importance analysis, and model distillation.

7.3 Addressing Ethical and Societal Implications

Solving the ethical questions with artificial intelligence including bias, privacy, and other unanticipated effects calls for
strong multidisciplinary research. Future studies should investigate how deployment of artificial intelligence influences
society, develop models for ethical Al governance, and propose legislation ensuring the fair and safe application of Al
technology.

7.4 Edge AI and Real-Time Processing

Further study on edge artificial intelligence is vital given the explosion of IoT devices and the need of real-time
processing. Applications in autonomous systems, healthcare, and smart cities will depend critically on developing
lightweight yet strong Al models that can run effectively on edge devices. Furthermore, important in this field will be
hardware developments like specialized artificial intelligence chips.

7.5 Interdisciplinary Research and Collaboration

Cooperation among computer scientists, ethicists, politicians, and business leaders should be supported in future research.
By ensuring that artificial intelligence systems are created with society values in mind, multidisciplinary projects help to
close the distance between ethical application and technical innovation. Dealing with the challenging problems given by
new artificial intelligence technologies will primarily rely on such coordinated efforts.
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