ntroduction to Artificial
ntelligence: Foundations and
Principles

Welcome to the first week of our journey into the fascinating world of artificial intelligence.
This course is designed for beginners who are curious about Al and its growing impact on
our daily lives and society.

Throughout this presentation, we'll explore the fundamental concepts of Al, trace its
historical development, and distinguish between related fields like machine learning and
deep learning. We'll also examine different categories of Al systems and investigate the
key technologies that have enabled recent breakthroughs.




What is Artificial Intelligence?

Artificial Intelligence refers to systems or machines that mimic human

intelligence to perform tasks and can iteratively improve themselves based
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The term "artificial intelligence" was first coined by John McCarthy in 1956
at the Dartmouth Conference, where the field was formally founded. Since
then, Al has experienced several cycles of optimism followed by

disappointment and funding cuts, known as "Al winters," before resurging 1969 2080 2012 2012 2012 1019
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with new approaches and technologies.

1950s-60s: Birth of Al
Early Al programs like Logic Theorist (1956) and 1990s-2000s: Resurgence

development of foundational concepts like neural Focus shifts to specific problems and machine learning
networks approaches

1970s-80s: Al Winter 2010s-Present: Deep Learning Era

Funding cuts and disappointment after early systems Breakthroughs in neural networks, big data, and
failed to meet expectations computing power lead to practical applications



Al vs Machine Learning vs Deep Learning

Deep Learning

1 Neural networks with many layers

Machine Learning

Algorithms that improve through experience

Artificial Intelligence

Systems that simulate human intelligence

Artificial Intelligence is the broadest concept, encompassing any technique that enables computers to mimic human intelligence. Machine Learning is a

subset of Al that focuses on developing algorithms that can learn from and make predictions based on data. Deep Learning, in turn, is a specialized subset
of machine learning that uses multi-layered neural networks to analyze various factors of data.

The key distinction lies in autonomy: traditional Al systems follow programmed rules, machine learning systems learn from patterns in data, and deep
learning systems can discover features without human guidance using multiple processing layers.



Categories of Al: Levels of Intelligence

Al systems can be classified based on their capabilities and resemblance
to human intelligence. Understanding these categories helps us assess
current Al technologies and anticipate future developments in the field.

Today's Al applications fall primarily within Narrow Al, performing specific
tasks within constrained environments. General and Superintelligent Al
remain theoretical but represent important considerations for researchers,
policymakers, and ethicists as they contemplate the long-term trajectory of

Al development.

(&

Narrow/Weak Al

Designed for a specific task (e.g., voice
assistants, recommendation systems). Cannot
transfer learning to new domains. All current Al
systems fall into this category.

D

General/Strong Al

Possesses human-level intelligence across
diverse domains. Can understand, learn, and
apply knowledge across different tasks.
Currently theoretical.

Superintelligence

Significantly surpasses human cognitive
capabilities in virtually all domains. Potential
for rapid self-improvement. Purely speculative
at present.



Key Enabling Technologies: Data

Data serves as the fundamental fuel for modern Al systems. The exponential growth in available digital data has been a critical driver in recent Al
advancements. Every day, humans generate approximately 2.5 quintillion bytes of data through digital activities, providing rich training material for Al

algorithms.

Big Data

Massive datasets that exceed traditional
database capabilities in volume, velocity,
and variety. The digitization of information

across industries has created
unprecedented access to training data.

Data Quality

High-quality, well-labeled datasets are
essential for effective Al training. Poor
data quality leads to biased or ineffective
models. Data cleaning and preparation
typically consume 60-80% of data
scientists' time.

Data Privacy

Balancing data utility with privacy
concerns presents ongoing challenges.
Techniques like differential privacy and
federated learning allow Al systems to
learn from data while preserving individual

privacy.



Key Enabling Technologies: Algorithms

Evolution of Al Algorithms

Al algorithms have evolved dramatically from early rule-based systems to
sophisticated learning methods. Modern algorithms can discover patterns

in data without explicit programming, enabling applications previously

thought impossible.

The algorithmic breakthroughs in machine learning have been particularly
significant, with techniques like gradient descent allowing systems to
iteratively improve performance on specific tasks through experience.

Decision Trees

Flow-chart-like structures that map decisions and
their possible consequences. Used for
classification and regression tasks. Advantages
include interpretability and handling mixed data
types.

Neural Networks

Inspired by the human brain's structure, these
consist of interconnected nodes (neurons) that
process and transform input data. Deep neural
networks with many layers power recent Al
breakthroughs.

Random Forests

Ensemble learning methods that combine
multiple decision trees to improve accuracy and
control overfitting. Widely used in applications
requiring robust performance.



Key Enabling Technologies: Computing Power

The exponential growth in computing power has been a crucial enabler for practical Al applications. Modern Al systems, particularly deep learning models,
require massive computational resources that would have been unimaginable just decades ago.

CPU Era Specialized Hardware

Traditional central processing units handled early Al Purpose-built Al accelerators like TPUs (Tensor
applications but proved inefficient for parallel Processing Units) and neuromorphic chips further
processing demands of neural networks optimize Al workloads

GPU Revolution Cloud Computing

Graphics processing units accelerated Al training Democratized access to computational resources
through parallel architecture, reducing training time through on-demand, scalable computing power
from months to days
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Key Takeaways and Next Steps

Foundation Understanding

Al encompasses a broad range of technologies aiming to replicate
human intelligence, with machine learning and deep learning as
specialized subsets.

Current State

Today's Al systems are exclusively narrow Al, excelling at specific
tasks but lacking general capabilities. Advances in data, algorithms,
and computing power have driven recent breakthroughs.

Looking Forward

In upcoming sessions, we'll explore specific Al applications, ethical
considerations, and hands-on exercises to deepen your
understanding of these transformative technologies.

As we conclude this introduction to Al foundations, remember that artificial intelligence represents one of humanity's most ambitious technological

endeavors. Understanding its basic principles, capabilities, and limitations is essential for anyone entering this field.

For next week, please review the recommended readings on machine learning fundamentals and come prepared with questions about the material we've

covered today.



