Intelligent  agent (IA)
In artificial intelligence, an intelligent agent (IA) is an autonomous entity which observes through sensors and acts upon an environment using actuators (i.e. it is an agent) and directs its activity towards achieving goals (i.e. it is rational).[1] Intelligent agents may also learn or use knowledge to achieve their goals. They may be very simple or very complex: a reflex machine such as a thermostat is an intelligent agent,[2] as is a human being, as is a community of human beings working together towards a goal.
· An agent is an entity which is:
· Situated in some environment.
· Autonomous, in the sense that it can act without direct intervention from humans or other software processes, and controls over its own actions and internal state.
· Flexible which means:
· Responsive (reactive): agents should perceive their environment and respond to changes that occur in it;
· Proactive: agents should not simply act in response to their environment, they should be able to exhibit opportunistic, goal-directed behavior and take the initiative when appropriate;
· Social: agents should be able to interact with humans or other artificial agents 
· American Heritage Dictionary: ” … one that acts or has the power or authority to act… or represent another”
· "An agent is anything that can be viewed as perceiving its environment through sensors and acting upon that environment through effectors
· “Intelligent agents continuously perform three functions: perception of dynamic conditions in the environment; action to affect conditions in the environment; and reasoning to interpret perceptions, solve problems, draw inferences, and determine actions.” 
· 
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An agent is anything that can be viewed as perceiving its environment through sensors and acting upon that environment through actuators.
A human agent has eyes, ears, and other organs for sensors and hands, legs, mouth, and other body parts for actuators. A robotic agent might have cameras and infrared range finders for sensors and various motors for actuators. A software agent receives keystrokes, file contents, and network packets as sensory inputs and acts on the environment by displaying on the screen, writing files, and sending network packets. We will make the general assumption that every agent can perceive its own actions (but not always the effects).

We use the term percept to refer to the agent's perceptual inputs at any given instant. An agent's percept sequence is the complete history of everything the agent has ever perceived.

In general, an agent's choice of action at any given instant can depend on the entire percept sequence observed to date. If we can specify the agent's choice of action for every possible percept sequence, then we have said more or less everything there is to say about the agent.
Mathematically speaking, we say that an agent's behavior is described by the agent function that maps any given percept sequence to an action.

We can imagine tabulating the agent function that describes any given agent; for most agents, this would be a very large table-infinite, in fact, unless we place a bouind on the length of percept sequences we want to consider. Given an agent to experiment with, we can, in principle, construct this table by trying out all possible percept sequences and recording which actions the agent does in response.' The table is, of course, an external characterization of the agent. Internally, the agent function for an artificial agent will be implemented by an agent program. It is important to keep these two ideas distinct. The agent function is an abstract mathematical description; the agent program is a concrete implementation, running on the agent architecture.

The agent takes sensory input from its environment, and produces as output actions that affect it.
Overall Intelligent Agent  
1) is goal-oriented, because it should have at least one goal -           to keep continuously balance between its internal and external environments ;
2) is creative because of the ability to change external environment;
3) is adaptive because of the ability to change internal environment;
4) is mobile because of the ability to move to another place;
5) is social because of the ability to communicate to create a community;
6) is self-configurable because of the ability to protect “mental health” by sensing only a “suitable” part of the environment. 
Agent’s  function maps
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· Human agent: 
· eyes, ears, and other organs for sensors; 
· hands, legs, mouth, and other body parts for actuators
· Robotic agent:
· cameras and infrared range finders for sensors 
· various motors for actuators
· Use PEAS to describe task environment
· Performance measure
· Environment
· Actuators
· Sensors
· Example: Taxi driver
· Performance measure:  safe, fast, comfortable (maximize profits)
· Environment:  roads, other traffic, pedestrians, customers
· Actuators:  steering, accelerator, brake, signal, horn
· Sensors: cameras, sonar, speedometer, GPS, odometer, accelerometer, engine sensors
Agents and Their Actions
· a rational agent does “the right thing”
· the action that leads to the best outcome under the given circumstances
· an agent function maps percept sequences to actions
· abstract mathematical description
· an agent program is a concrete implementation of the respective function
· it runs on a specific agent architecture (“platform”)
Features of intelligent agents

Performance measures

A performance measure embodies the criterion for success of an agent's behavior. When an agent is plunked down in an environment, it generates a sequence of actions according to the percepts it receives. This sequence of actions causes the environment to go through a sequence of states. If the sequence is desirable, then the agent has performed well. Obviously, there is not one fixed measure suitable for all agents. We could ask the agent for a subjective opinion of how happy it is with its own performance, but some agents would be unable to answer, and others would delude themselves. Therefore, we will insist on an objective performance measure, typically one imposed by the designer who is constructing the agent.

Consider the vacuum-cleaner agent from the preceding section. We might propose to measure performance by the amount of dirt cleaned up in a single eight-hour shift. With a rational agent, of course, what you ask for is what you get. A rational agent can maximize this performance measure by cleaning up the dirt, then dumping it all on the floor, then cleaning it up again, and so on. A more suitable performance measure would reward the agent for having a clean floor. For example, one point could be awarded for each clean square at each time step (perhaps with a penalty for electricity consumed and noise generated). As a general rule, it is better to design per$ormance measures according to what one actually wants in the environment, rather than according to how one thinks the agent should behave.

The selection of a performance measure is not always easy. For example, the notion of "clean floor" in the preceding paragraph is based on average cleanliness over time. Yet the same average cleanliness can be achieved by two different agents, one of which does a mediocre job all the time: while the other cleans energetically but takes long breaks. Which is preferable might seem to be a fine point of janitorial science, but in fact it is a deep philosophical question with far-reaching implications. Which is better-a reckless life of highs and lows, or a safe but humdrum existence? Which is better-an economy where everyone lives in moderate poverty, or one in which some live in plenty while others are very poor? We will leave these questions as an exercise for the diligent reader.

A rational agent is one that does the right thing-conceptually speaking; every entry in the table for the agent function is filled out correctly. Obviously, doing the right thing is better than doing the wrong thing, but what does it mean to do the right thing? As a first approximation, we will say that the right action is the one that will cause the agent to be most successful. Therefore, we will need some way to measure success. Together with the description of the environment and the sensors and actuators of the agent, this will provide a complete specification of the task facing the agent. Given this, we can define more precisely what it means to be rational.

Rationality

What is rational at any given time depends on four things:
The performance measure that defines the criterion of success.
The agent's prior knowledge of the environment.
The actions that the agent can perform.
The agent's percept sequence to date.
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