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1. Definition

o Artificial Intelligence (Al) is the branch of computer science that creates systems capable
of performing tasks that normally require human intelligence.

e These tasks include learning, reasoning, problem?solving, perception, language
understanding, and decision?making.

2. Core Concepts

Concept Description Example

Machine Learning  Algorithms that improve performance by Spam?filter that gets better
(ML) learning from data. at catching junk mail.

) Sub?field of ML using multi?layer neural Image?recognition apps that
Deep Learning ) _ ) )
networks to model complex patterns. identify objects in photos.

Natural Language Techniques for computers to understand, Chatbots, translation
Processing (NLP) generate, and manipulate human language. services.

. Enables machines to interpret visual Facial?recognition security
Computer Vision . ) . )
information from images or video. systems.
Roboti Integration of Al with physical hardware to  Autonomous warehouse
obotics
perform actions in the real world. robots.
. Logic?based methods that allow an Al to ]
Reasoning & ) _ Chess engines, route?
) draw conclusions or devise step?by?step o
Planning . optimization software.
strategies.
3. Types of Al
Category Scope Typical Capabilities

_ _ - Voice assistants,
Narrow (Weak) Al Designed for a single, specific task. ) )
recommendation engines.

General (Strong) Hypothetical systems with human?level Not yet realized; research
Al intelligence across any domain. focus.
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Category Scope Typical Capabilities
Superintelligent . ) L Purely speculative; ethical
Intelligence far surpassing human abilities. ) )
Al discussions.

4. How Al Works — A Simplified Pipeline

Data Collection — Gather raw data (text, images, sensor readings).

Data Preparation — Clean, label, and format data for training.

Model Selection — Choose an algorithm (e.g., decision tree, neural network).
Training — Feed data to the model; adjust internal parameters to minimize errors.
Evaluation — Test the model on unseen data; measure accuracy, precision, recall, etc.
Deployment — Integrate the trained model into an application or service.

N o o s wbdPRE

Monitoring & Updating — Continuously track performance and retrain as needed.

5. Real?World Applications

Healthcare: Disease diagnosis, drug discovery, personalized treatment plans.

Finance: Fraud detection, algorithmic trading, credit scoring.

Transportation: Autonomous vehicles, traffic flow optimization.

Entertainment: Content recommendation, game Al, procedural content generation.

Manufacturing: Predictive maintenance, quality inspection, smart factories.

Education: Adaptive learning platforms, automated grading, tutoring bots.

6. Benefits

Efficiency: Automates repetitive tasks, reduces human workload.

Accuracy: Improves precision in pattern recognition and data analysis.

Scalability: Handles massive datasets and complex calculations beyond human capacity.

Innovation: Enables new products and services that were previously impossible.

7. Challenges & Risks

Issue Why It Matters Mitigation Strategies
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Bias & Training data can embed Diverse datasets, bias?detection tools,
Fairness societal prejudices. transparent model auditing.

Explainability Black?box models are hard
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