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Lecture 3: Introduction to Artificial Intelligence (Al)

1. Definition of Al

Artificial Intelligence (Al) refers to the simulation of human intelligence in
machines that are programmed to think, learn, and make decisions. These systems
are designed to perform tasks that typically require human intelligence, such as
visual perception, speech recognition, decision-making, and language translation. Al
can be categorized into three main types:

e« Narrow Al (Weak Al): Designed for specific tasks (e.g., Face recognition,
virtual assistants like Siri or Alexa).

e General Al (Strong Al): A virtual Al that has human-like cognitive abilities,
enabling it to perform any intellectual task that a human can do.

e Super Al: A theoretical form of Al that surpasses human intelligence in all aspects,
including creativity, problem-solving, and emotional intelligence.

Al systems rely on algorithms, data, and computational power to mimic
human reasoning and problem-solving.
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2. History of Al

The concept of Al has evolved over decades, with key milestones shaping its
development:

e 1950s: Alan Turing proposed the Turing Test, a criterion for machine
intelligence, in his seminal paper "Computing Machinery and Intelligence." This
marked the beginning of Al as a field of study.

e 1956: The term “Artificial Intelligence” was coined at the Dartmouth
Conference, where researchers like John McCarthy, Marvin Minsky, and others
laid the foundation for Al research.

e 1960s-1970s: Early Al programs focused on symbolic reasoning and problem-
solving, such as the Logic Theorist and ELIZA. However, progress was limited
by computational power and data availability.

o 1980s: The rise of expert systems, which used rule-based approaches to
simulate human decision-making in specific domains (e.g., medical diagnosis).

e 1990s-2000s: Machine learning gained traction, with algorithms like neural
networks and support vector machines enabling computers to learn from
data.

e 2010s-Present: The advent of big data, deep learning, and powerful GPUs
revolutionized Al, leading to breakthroughs in image recognition, natural
language processing, and autonomous systems.
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3. Al Techniques and Approaches

Artificial Intelligence (Al)

Al involves techniques that equip computers to emulate
human behavior, enabling them to learn, make decisions,
recognize patterns, and solve complex problems.

Artificial Intelligence

Machine Learning (ML)

ML is a subset of Al and uses advanced algorithms to
detect pattems in large datasets, allowing machines
tolearn and adapt. ML algorithms use supervised

or unsupervised learning methods. Machine Learning
Deep Leaming (DL)

DL is a subset of ML that uses neural networks for

in-depth data processing and analytical tasks. DL Dee Learnin
leverages multiple layers of artificial neural networks 2 9
to extract high-evel features from raw input data,

simulating the way human brains perceive and

understand the world.

Generative Al &
Generative Al is a subset of DL models that generates Generative Al
content like text, images, or code based on provided

input. Trained on vast datasets, these models detect \

patterns and create outputs without explicit instructions,

using a mix of supervised and unsupervised leaming

Al encompasses a variety of techniques and approaches to solve complex problems.
Some of the most prominent include:

e Machine Learning (ML): A subset of Al that enables systems to learn from
data and improve over time without explicit programming. Techniques include
supervised learning, unsupervised learning, and reinforcement learning.

o Deep Learning: A specialized form of ML that uses artificial neural networks
with multiple layers to model complex patterns in data. It powers applications
like image and speech recognition.

e Natural Language Processing (NLP): Enables machines to understand,
interpret, and generate human language. Applications include chatbots,
translation, and sentiment analysis.

o Computer Vision: Focuses on enabling machines to interpret and analyze
visual information from the world, such as object detection and face
recognition.

e Robotics: Combines Al with mechanical engineering to create autonomous or
semi-autonomous robots capable of performing tasks in the physical world.

o Expert Systems: Rule-based systems that emulate human expertise in specific
domains, often used in medical diagnosis and financial analysis.
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4. Challenges and Ethical Considerations

While Al offers immense potential, it also presents significant challenges and ethical
dilemmas:

e Bias and Fairness: Al systems can inherit biases from the data they are
trained on, leading to unfair or discriminatory outcomes. Ensuring fairness and
transparency in Al decision-making is critical.

o Privacy Concerns: Al systems often rely on vast amounts of personal data,
raising concerns about data security and user privacy.

o Job Displacement: Automation powered by Al may lead to job losses in
certain industries, necessitating workforce reskilling and adaptation.

o Accountability: Determining responsibility for Al-driven decisions, especially
in critical areas like healthcare or autonomous vehicles, remains a complex
issue.

e Ethical Al Development: Ensuring that Al systems align with human values
and do not cause harm is a growing concern. This includes addressing issues
like autonomous weapons and the potential misuse of Al.

o Explainability: Many Al models, particularly deep learning systems, operate
as "black boxes," making it difficult to understand how they arrive at decisions.
Developing explainable Al is essential for building trust.
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