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Rational Agents

Rational Agent: For each possible percept sequence, a rational agent should 
select an action that is expected to maximize its performance measure, based 
on the evidence provided by the percept sequence and whatever built-in 
knowledge the agent has.

Performance measure: An objective criterion for success of an agent's 
behavior

E.g., performance measure of a vacuum-cleaner agent could be amount of 
dirt cleaned up, amount of time taken, amount of electricity consumed, 
amount of noise generated, etc. 



Rational Agents

Rationality is distinct from omniscience (all-knowing with infinite 
knowledge)

Agents can perform actions in order to modify future percepts so as to 
obtain useful information (information gathering, exploration)

An agent is autonomous if its behavior is determined by its own percepts 
& experience (with ability to learn and adapt) without depending solely on 
build-in knowledge 











AI Classification category

1. Sensing

● Sensing refers to the ability of an agent to perceive its environment through 

sensors. This could involve collecting data about the surroundings, such as 

temperature, light levels, or obstacles.

● Example: A robot vacuum uses sensors to detect dirt on the floor and 

navigate around furniture.



AI Classification category

2. Acting

● Acting involves the agent taking actions based on its 

perceptions. The actions are determined by the agent's 

internal decision-making process and can include moving, 

manipulating objects, or communicating.

● Example: A self-driving car acts by steering, accelerating, or 

braking in response to road conditions and traffic signals.



AI Classification category

3. Reasoning

Reasoning is the cognitive process that allows an agent to make decisions based 

on its perceptions and knowledge. This includes evaluating options, predicting 

outcomes, and planning actions to achieve specific goals.

Example: A chess-playing AI reasons about potential moves by evaluating the 

positions of pieces on the board and predicting the opponent's responses.















Type of Agent Description Example

Simple Reflex Agent
Operates on a condition-action rule; reacts to current 

percepts without memory.
Spam Email Filter

Model-Based Agent
Maintains an internal model of the world; can handle 

partially observable environments.
Autonomous Vehicle

Goal-Based Agent
Acts to achieve specific goals; evaluates actions based 

on their potential to reach goals.
Game AI (e.g., Chess AI)

Utility-Based Agent
Selects actions based on a utility function to 

maximize overall satisfaction.

Recommendation Systems (e.g., 

Netflix)

Learning Agent
Capable of learning from experiences to improve 

performance over time.
AutoGPT or ChatGPT



Types of Environment in AI

Fully Observable vs Partially Observable

● When an agent sensor can perceive or access the whole state of an agent at 
any point in time, the environment is said to be fully observable; otherwise, it is 
partially observable.

● Maintaining a completely visible environment is simple since there is no need to 
keep track of the surrounding history.

● When the agent has no sensors in all environments, the environment is said to 
be unobservable.

Examples:

● Chess – the board and the opponent’s movements are both fully observable.
● Driving – the environment is partially observable because what’s around the 

corner is not known.



Deterministic vs Stochastic

● A deterministic environment is one in which an agent’s present state 
and chosen action totally determine the upcoming state of the 
environment.

● A stochastic environment is unpredictable and cannot be totally 
predicted by an agent.

Examples:

● Chess – In its current state, a coin has just a few alternative moves, 
and these moves can be determined.

● Self-Driving Cars– The activities of self-driving cars are not consistent; 
they change over time.



Dynamic vs Static

● A dynamic environment is one that changes frequently when the 
agent is doing some action.

● A static environment is one that is idle and does not change its 
state.

Examples:

● A roller coaster ride is dynamic since it is in motion and the 
environment changes all the time.

● An empty house is static because nothing changes when an agent 
arrives.



Single-agent vs Multi-agent

● A single-agent environment is defined as one that has only one 
agent.

● A multi-agent environment is one in which more than one agent 
exists.

Examples:

● A person left alone in a maze is an example of the single-agent 
system.

● Football is a multi-agent game since each team has 11 players.



Fully Observable vs Partially Observable

● When an agent sensor is capable to sense or access the complete state of an agent 

at each point in time, it is said to be a fully observable environment else it is partially 

observable.

● Maintaining a fully observable environment is easy as there is no need to keep track 

of the history of the surrounding.

● An environment is called unobservable when the agent has no sensors in all 

environments.

● Examples:

○ Chess – the board is fully observable, and so are the opponent’s moves.

○ Driving – the environment is partially observable because what’s around the 

corner is not known.



MCQ

1. Who is known as the inventor of Artificial Intelligence?

a) Charles Babbage

b) John McCarthy

c) Alan Turing

d) Andrew Ng

Answer:  b)



2. What is meant by Artificial Intelligence?

a) Artificial intelligence is defined as a field aiming to make humans more 

intelligent.

b) Artificial intelligence is defined as a field aiming to improve security. 

c) Artificial intelligence is defined as a field aiming to mine the data. 

d) Artificial intelligence is defined as a field aiming to develop intelligent machines. 

Answer: d



3. Which is considered the branch of Artificial Intelligence?

a) Cyber Forensics

b) Machine Learning

c) Network Design

d) Full-stack Developer

Answer: b



4. In case a machine is capable of changing its course of action based on the 

external environment without any external help then the machine is called ____.

a) Intelligent 

b) Mobile

c) Both A and B

d) None of the above

Answer: a



5. What is the main aim of Artificial Intelligence?

a) To solve real-world issues

b) To explain different sorts of intelligence

c) To solve artificial problems

d) To obtain information about scientific causes

Answer: b



6 Artificial Intelligence is classified into ____ category processes.

a) 2

b) 5

c) 3

d) 4

Answer: 3



7. ____ is the common language for AI.

a) Lisp

b) Python

c) PHP

d) Java

Answer: b



8. ____ is not an application of AI.

a) Database Management System

b) Digital Assistants

c) Natural language processing 

d) Computer Vision

Answer: a



9.  ____ is considered a type of artificial intelligence agent.

a) Simple Reflex AI Agent

b) Learning AI agent 

c) Goal-Based AI Agent

d) All of the above

Answer: d



10. ____ is a component of AI.

a) Training

b) Designing

c) Learning 

d) Puzzling

Answer: c



11. ____ was originally called ‘the Imitation game’.

a) The Turning Test

b) LISP

c) The Halting Problem

d) None of the above

Answer: a



12. There are ____ types of observing environments?

a) 4

b) 3

c) 2

d) 0

Example: c



13. ____ is an example of an Artificial Intelligence Agent.

a) Human

b) Autonomous spacecraft

c) Robot 

d) All of the above

Answer: d



14.  ____ environment is considered strategic. 

a) Partial 

b) Stochastic

c) Deterministic

d) Rational

Answer: c



15. LISP was created by?

a) John McCarthy

b) Marvin Minsky

c) Alan Turing

d) Allen Newell and Herbert Simon

Answer: a



16. The performance of an agent can be improved by __________

a) Learning

b) Observing

c) Perceiving

d) None of the mentioned

Answer: a



17. The action of the Simple reflex agent completely depends upon __________

a) Perception history

b) Current perception

c) Learning theory

d) Utility functions

Answer: b



18. Which of the following task/tasks Artificial Intelligence could not do yet?

a) Understand natural language robustly

b) Web mining

c) Construction of plans in real time dynamic systems

d) All of the mentioned

Answer: d



19. What among the following is/are the example of the intelligent agent/agents?

a) Human

b) Robot

c) Autonomous Spacecraft

d) All of the mentioned

Answer: d
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