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Introduction 

Artificial Intelligence 

Introduction to Artificial Intelligence, topics : Definitions, goals,  

approaches, techniques, and branches; Intelligent behavior,  

understanding AI, hard or strong AI, soft or weak AI, cognitive  

science. General, engineering and science based AI Goals. AI  

approaches - cognitive science, laws of thought, turing test, 

rational  agent. AI Techniques that make system to behave as 

intelligent -  describe and match, goal reduction, constraint 

satisfaction, tree  searching, generate and test, rule based 

systems. Biology-inspired AI  techniques - neural networks, 

genetic algorithms, reinforcement  learning. Branches of AI - 

logical AI, search in AI, pattern recognition, knowledge 

representation, inferencing, common sense knowledge and  

reasoning, learning, planning, epistemology, ontology, heuristics,  

genetic programming. Applications of AI - game playing, speech  

recognition, understanding natural language, computer vision, 

expert  systems. 
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Introduction 

 
What is Artificial Intelligence  ?  

• John McCarthy, who coined the term Artificial Intelligence  in 1956,  

defines it  as "the science and engineering of  making intelligent  

machines", especially intelligent computer programs. 

• Artificial Intelligence (AI) is the intelligence of machines and the 

branch  of computer science that aims to create it. 

• Intelligence is  the computational part of the ability to achieve goals 

in the  

people, 

 
AI is 

world. Varying kinds and degrees of intelligence occur in  

many animals and some machines. 

 
the study of the mental faculties through the use of • 

computational models. 

• AI is the study of : How to make computers do things which, at the  

moment, people do better. 

• AI is the study and design of intelligent agents, where an intelligent  

agent is a system that perceives its environment and takes actions  

that maximize its chances of success. 
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AI - Definitions 

1. Definitions 

 
1. Artificial Intelligence (AI) 

 
The definitions of AI outlined in textbooks 

 
(a) 'The exciting new effort to make (b) 'The study of mental faculties through  

computers   think   ...   machines   with the use of computational models'  

minds, in the full and literal sense' (Charniak and McDermott, 1985)  

(Haugeland, 1985) 

'The automation of activities that we  

associate with human thinking,  

activities such as decision-making,  

problem solving, learning ...'  

(Bellman, 1978) 

'The study of the computations that  

make it possible to perceive, reason,  

and act' (Winston, 1992) 

intelligence when performed by  

people' (Kurzweil, 1990) 

(C) 'The art of creating machines that (d) 'A field of study that seeks to explain  

perform functions that require and emulate intelligent behavior in 

'The study of how to make computers  

do things at which, at the moment,  

people are better' (Rich and Knight,  

1991) 

terms of computational processes'  

(Schalkoff, 1990) 

'The branch of computer science that  

is concerned with the automation of  

intelligent behavior' (Luger and  

Stubblefield, 1993) 

▪The definitions on the top, 

(a) and (b) are concerned with reasoning, whereas those on the bottom, 

(c) and (d) address behavior. 

 
▪The definitions on the left, 

(a)and (c) measure success in terms of human performance, whereas  

those on the right, 

(b) and (d) measure ideal concept of intelligence called rationality. 

 
Note : A system is rational if it does the right thing. 
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AI - Definitions 

2. Intelligence 

 Relate to tasks involving higher mental processes.  

Examples: 

creativity, solving problems, pattern recognition, classification, learning,  

induction, deduction, building analogies, optimization, language  

processing, knowledge and many more. 

 
 Intelligence is the computational part of the ability to achieve goals. 
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AI - Definitions 

3. Intelligent Behavior 

 

 Perceiving one’s environment, 

 
 Acting in complex environments, 

 
 Learning and understanding from experience, 

 
 Reasoning to solve problems and discover hidden knowledge, 

 
 Knowledge applying successfully in new situations, 

 
 Thinking abstractly, using analogies, 

 
 Communicating with others, and more like 

 
 Creativity, Ingenuity, Expressive-ness, Curiosity. 
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AI - Definitions 

4. Understanding AI 

 

 How knowledge is acquired, represented, and stored; 

 
 How intelligent behavior is generated and learned; 

 
 How motives, emotions, and priorities are developed and used; 

 
 How sensory signals are transformed into symbols; 

 How symbols are manipulated to perform logic, to reason about past,  

and plan for future; 

 How mechanisms of intelligence produce the phenomena of illusion,  

belief, hope, fear, dreams, kindness and love .”  07 



AI - Definitions 

5. Hard or Strong AI 

 
▪ Generally, artificial intelligence research aims to create AI that can 

replicate human intelligence completely. 
 

▪ Strong AI refers to a machine that approaches or supersedes human  

intelligence, 

◊ If it can do typically human tasks, 

◊ If it can apply a wide range of background knowledge and 

◊ If it has some degree of self-consciousness. 
 

▪ Strong AI aims to build machines whose overall intellectual ability is  

indistinguishable from that of a human being. 
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AI - Definitions 

6. Soft  or Weak AI 

 

▪ Weak AI refers to the use of software to study or accomplish specific  

problem solving or reasoning tasks that do not encompass the full  

range of human cognitive abilities. 

 
▪ Example : a chess program such as Deep Blue. 

▪ Weak AI does not achieve self-awareness; it demonstrates wide range  

of human-level cognitive abilities; it is merely an intelligent, a specific  

problem-solver. 
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AI - Definitions 

7. Cognitive Science 

 
▪ Aims to develop, explore and evaluate theories of how the mind 

works through the use of computational models. 

▪ The important is not what is done but how it is done;  means 

intelligent behavior is not enough, the program  

operate in an intelligent manner. 

must 

▪ Example : The Chess programs are successful, but say little about  

the ways humans play chess. 
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Goals of AI 

2.  Goals of AI 

 
• The definitions of AI gives four possible goals to pursue  :  

1. Systems that think like humans. 2. Systems that think rationally. 

 
3. Systems that act like humans. 4. Systems that act rationally. 

• Traditionally, all four goals have been followed and the approaches were: 

Human-like Rationally 

Think (1 ) Cognitive science Approach (2 ) Laws of thought Approach 

Act (3 ) Turing Test Approach (4 ) Rational agent Approach 

• Most of AI work falls into category (2) and (4). 
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Goals of AI 

• General AI Goal 

 Replicate human intelligence : still a distant goal. 

 Solve knowledge intensive tasks. 

 Make an intelligent connection between perception and action. 

 Enhance human-human, human-computer and computer to computer  

interaction / communication. 

 
Engineering based AI Goal 

 
 Develop concepts, theory and practice of building intelligent machines 

 Emphasis is on system building. 

 
Science based AI Goal 

 Develop concepts, mechanisms and vocabulary to understand biological  

intelligent behavior. 

 Emphasis is on understanding intelligent behavior. 
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AI Approaches 

3 . AI Approaches 

The approaches followed are defined by choosing goals of the computational  

model, and basis for evaluating performance of the system. 

1. Cognitive science : Think human-like 

▪ An exciting new effort to make computers think;  

machines with minds, in the full and literal sense. 

that it is, the 

Focus is not just on behavior and I/O, but looks at reasoning process. ▪ 

 

▪ Computational model as to how results were obtained. 

▪ Goal is not just to produce human-like behavior but to produce a  

sequence of steps of the reasoning process, similar to the steps followed  

by a human in solving the same task. 
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AI Approaches 

2. Laws of Thought : Think Rationally 

▪ The study of mental faculties through the use of computational models;  

that it is, the study of the computations that make it possible to  

perceive, reason, and act. 

▪ Focus is on inference mechanisms that are provably correct and  

guarantee an optimal solution. 

 
▪ Develop systems of representation to allow inferences to be like 

“Socrates is a man. All men are mortal. Therefore Socrates is mortal .”  

▪ Goal is to formalize the reasoning process as a system of logical  rules 

and procedures for inference. 

▪ The issue is, not all problems can be solved just by reasoning  and 

inferences. 
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AI Approaches 

3. Turing Test : Act Human-like 

 
▪ The art of creating machines that perform functions requiring 

▪ 

intelligence when performed by people; that it is the study of, how to  

make computers do things which at the moment people do better. 

▪ Focus is on action, and not intelligent behavior centered around  

representation of the world. 

A Behaviorist approach, is not concerned with how to get results but  

to the similarity to what human results are. 

▪ Example : Turing Test 

◊  3 rooms contain: a person, a computer, and an interrogator. 

◊ The interrogator can communicate with the other 2 by teletype (to  

avoid the machine imitate the appearance or voice of the person.) 

◊ The interrogator tries to determine which is the person and which is  

the machine. 

◊ The machine tries to fool the interrogator to believe that it is the 

human, and the person also tries to convince the interrogator that it  

is the human. 

◊ If the machine succeeds in fooling the interrogator, then conclude  

that the machine is intelligent. 

▪ Goal is to develop systems that are human-like. 
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AI Approaches 

4. Rational Agent : Act Rationally 

▪ Tries to explain and emulate intelligent behavior in terms of  

computational processes; that it is concerned with the automation of  

intelligence. 

▪ Focus is on systems that act sufficiently if not optimally in all situations; 

▪ It is passable to have imperfect reasoning if the job gets done. 

▪ Goal is to develop systems that are rational and sufficient. 
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AI Techniques 

4. AI Techniques 

Various techniques that have evolved, can be applied to a variety of AI tasks.  

The techniques are concerned with how we represent, manipulate and reason  

with knowledge in order to solve problems. 

 
Example 

 

• Techniques, not all "intelligent" but used to behave as intelligent 

 Describe and match 

 Constraint satisfaction 

 Generate and test 

 Goal reduction 

 Tree Searching 

 Rule based systems 

• Biology-inspired AI techniques are currently popular 

 Neural Networks  Genetic Algorithms 

 Reinforcement learning 
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AI Techniques 

1. Techniques that make system to behave as "Intelligent" 

 
• Describe and Match 

■ Model is a description of a system’s behavior. 

■ Finite state model consists of a set of states, a set of input events and  

the relations between them. Given a current state and an input event  

you can determine the next current state of the model. 

■ Computation model is a finite state machine. It includes of a set of  

states, a set of start states, an input alphabet, and a transition  

function which maps input symbols and current states to a next state. 

■ Representation of computational system include start and end state  

descriptions and a set of possible transition rules that might be applied.  

Problem is to find the appropriate transition rules. 

■ Transition relation: If a pair of states (S, S') is such that one move  

takes the system from S to S', then the transition relation is represented  

by S => S’ 

■ State-transition system is called deterministic if every state has at  

most one successor; it is called non-deterministic if at least one state  

has more than one successor. 

■ Examples of some possible transitions between states are shown for the  

Towers of Hanoi puzzle. 
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AI Techniques 

■ Puzzle : Towers of Hanoi with only 2 disks 

 
Solve the puzzle  :  

Initial state Goal state 

Move the disks from the leftmost post to the rightmost post while  

never putting a larger disk on top of a smaller one; 

move one disk at a time, from one peg to another;  

middle post can be used for intermediate storage. 

Play the game in the smallest number of moves possible. 

 
■ Possible state transitions in the Towers of Hanoi puzzle with 2 disks. 

 
[1, 2]   [ ]    [ ] 

■ Shortest solution is the sequence of transitions from the top state  

downward to the lower left. 
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 ] [[1 ] [2]  [ ] [2] [1]  

[1[    ]   ] [2]  [1[    ]2[   ] ]  

Towers of Hanoi puzzle 

[ ] [ ] [1, 2]  [ ] [1 ,2[ ] ]  


