Weak  AI is AI that can not 'think', i.e. a computer chess playing AI does not think about its next move, it is based on the programming it was given, and its moves depend on the moves of the human opponent. 
Strong  AI is the idea/concept that we will one day create AI that can 'think' i.e. be able to play a chess game that is not based on the moves of the human opponent or programming, but based on the AI's own 'thoughts' and feelings and such, which are all supposed to be exactly like a real humans thoughts and emotions and stuff. 
Strong AI
Strong AI is hypothetical artificial intelligence that matches or exceeds human intelligence — the intelligence of a machine that could successfully perform any intellectual task that a human being can.[1] It is a primary goal of artificial intelligence research and an important topic for science fiction writers and futurists. Strong AI is also referred to as "artificial general intelligence"[2] or as the ability to perform "general intelligent action."[3] Strong AI is associated with traits such as consciousness, sentience, sapience and self-awareness observed in living beings.
Some references emphasize a distinction between strong AI and "applied AI"[4] (also called "narrow AI"[1] or "weak AI"[5]): the use of software to study or accomplish specific problem solving or reasoning tasks. Weak AI, in contrast to strong AI, does not attempt to simulate the full range of human cognitive abilities.
Strong AI (as defined above) should not be confused with John Searle's strong AI hypothesis. Strong AI refers the amount of intelligence a computer can display, whereas the strong AI hypothesis is the claim that a computer which behaves as intelligently as a person must also necessarily have a mind and consciousness.
· Weak AI
· Computers can be programmed to act as if they were intelligent (as if they were thinking)
· Strong AI
· Computers can be programmed to think (i.e. they really are thinking) 
Weak AI
The weak artificial intelligence theory states that machines can act as if they were intelligent. This theory becomes complicated because one must first decide, "What is intelligence?" Philosophy has spent a great deal of time discussing this and the traditional AI logic holds that intelligence, no matter how we define it, resides somewhere or there would be no point in trying to put it into a program. (Price 1999)
A philosopher named Turing proposed that instead of defining intelligence and asking if machines can think, we should ask if they could pass a behavioral test. Turing proposed that if a computer could converse with an interrogator and essentially fool the person into thinking that it was conversing with a human and not a computer that the machine was intelligent. There are several different views within the scientific community regarding the utility of the Turing Test. While some have argued that the Turing test is the benchmark test for Strong AI, other have stated that the Turing test can be "fooled" by correct behaviors generated for the wrong reasons. (Turing)
Martin Fischer and Oscar Firschein describe three philosophical theories that they entitle "existence theories." The first theory states that intelligence is a nonphysical property of living organisms, and it cannot be re-created by machines. Obviously, if one buys into this theory, the theory of weak artificial intelligence can be easily dismissed. This theory is believed to be an offshoot of dualism, or the idea that the mind and body are two distinct entities. The mind may be viewed as human consciousness and awareness in this theory and intelligence is tied to spirituality.
The next theory states that intelligence is an emergent property of organic matter. This theory further elaborates that is long as machines are made out of silicon or inorganic matter they will never being intelligent. This theory does postulate that if machines could be made out of organic materials then they would stand a chance at being considered intelligent. This theory presents some interesting arguments as scientists are currently representing neurons in computer systems. Molecular biologists have, in fact, begun to use DNA molecules to attempt to solve complex computational problems.
The last theory proposed by Fischer and Firschein allows for the most leeway. It states that intelligence is a functional property of formal systems and is completely independent of formal embodiment. This viewpoint in particular is of the most interest to computer scientists. (AIEvolution)
Big Blue, the computer designed to play chess by IBM, is brought up in many discussions Chess is certainly a game that requires a great deal of thought and planning. Before each move Deep Blue had to analyze the chessboard, start with a list of possible moves, and then start taking away moves until the best one is left. While many people accept this sequence of events as "intelligent", others have stated that Big Blue is simply mimicking intelligence. Some have gone so far as to label the critics of Big Blue’s intelligence as Narcissist, with comparisons to human reactions when Copernicus postulated that humans were not at the center of the universe or reactions to Darwin’s theory of evolution that we all evolved from a protozoan like ancestor. The case of Big Blue serves as an excellent example of all the issues that comes up when discussing perceived intelligence of computers (Generation 5).
Turing Test
“Turing was convinced that if a computer could do all mathematical operations, it could also do anything a person can do“
Computing Machinery and Intelligence, written by Alan Turing and published in 1950 in Mind, is a paper on the topic of artificial intelligence in which the concept of what is now known as the Turing test was introduced to a wide audience.
Today the Game is usually referred to as the Turing Test. If a computer can play the game just as well as a human, then the computer is said to ‘pass’ the ‘test’, and shall be declared intelligent.
The Turing test is a test of a machine's ability to exhibit intelligent behaviour equivalent to, or indistinguishable from, that of a human. In the original illustrative example, a human judge engages in natural language conversations with a human and a machine designed to generate performance indistinguishable from that of a human being. All participants are separated from one another. If the judge cannot reliably tell the machine from the human, the machine is said to have passed the test. The test does not check the ability to give the correct answer to questions; it checks how closely the answer resembles typical human answers. The conversation is limited to a text-only channel such as a computer keyboard and screen so that the result is not dependent on the machine's ability to render words into audio.
The test was introduced by Alan Turing in his 1950 paper "Computing Machinery and Intelligence," which opens with the words: "I propose to consider the question, 'Can machines think?'" Because "thinking" is difficult to define, Turing chooses to "replace the question by another, which is closely related to it and is expressed in relatively unambiguous words."[3] Turing's new question is: "Are there imaginable digital computers which would do well in the imitation game?"[4] This question, Turing believed, is one that can actually be answered. In the remainder of the paper, he argued against all the major objections to the proposition that "machines can think".
In the years since 1950, the test has proven to be both highly influential and widely criticized, and it is an essential concept in the philosophy of artificial intelligence.
Total  Turing Test
Includes a video signal so that the interrogator can test the subject's perceptual abilities, as well as the opportunity for the interrogator to pass physical objects ``through the hatch.'' 
To pass the total Turing Test, the computer will need
· computer vision to perceive objects, and
· robotics to move them about.
How effective is this test?
Agent must:
· Have command of language
· Have wide range of knowledge
· Demonstrate human behavior (humor, emotion)
· Be able to reason
· Be able to learn
Loebner prize competition is modern version of Turing Test
(The Loebner Prize is an annual competition in artificial intelligence that awards prizes to the chatterbot considered by the judges to be the most human-like.)
Example:  Alice, Loebner prize winner for 2000 and 2001
Turing Test: Criticism
What are some potential problems with the Turing Test?
Some human behavior is not intelligent, The temptation to lie, a high frequency of typing mistakes.
Some intelligent behavior may not be human. If it were to solve a computational problem that is practically impossible for a human to solve.
· Human observers may be easy to fool
· A lot depends on expectations
· Anthropomorphic fallacy
· Chatbots, e.g., ELIZA, ALICE 
· Chinese room argument
Is passing the Turing test a good scientific/engineering goal?
Chinese room 
The Chinese room is a thought experiment presented by John Searle in order to challenge the claim that it is possible for a digital computer running a program to have a "mind" and "consciousness" in the same sense that people do, simply by virtue of running the right program. According to Searle, when referring to a hypothetical computer program which can be told a story then answer questions about it:

Partisans of strong AI claim that in this question and answer sequence the machine is not only simulating a human ability but also (1) that the machine can literally be said to understand the story and provide the answers to questions, and (2) that what the machine and its program do explains the human ability to understand the story and answer questions about it.[1]
In order to contest this view, Searle writes in his first description of the argument: "Suppose that I'm locked in a room and ... that I know no Chinese, either written or spoken". He further supposes that he has a set of rules in English that "enable me to correlate one set of formal symbols with another set of formal symbols," that is, the Chinese characters. These rules allow him to respond, in written Chinese, to questions, also written in Chinese, in such a way that the posers of the questions - who do understand Chinese - are convinced that Searle can actually understand the Chinese conversation too, even though he cannot. Similarly, he argues that if there is a computer program that allows a computer to carry on an intelligent conversation in written Chinese, the computer executing the program would not understand the conversation either.
The experiment is the centerpiece of Searle's Chinese room argument which holds that a program cannot give a computer a "mind", "understanding" or "consciousness",[a] regardless of how intelligently it may make it behave. The argument is directed against the philosophical positions of functionalism and computationalism,[2] which hold that the mind may be viewed as an information processing system operating on formal symbols. Although it was originally presented in reaction to the statements of artificial intelligence researchers, it is not an argument against the goals of AI research, because it does not limit the amount of intelligence a machine can display.[3] The argument applies only to digital computers and does not apply to machines in general.[4] This kind of argument against AI was described by John Haugeland as the "hollow shell" argument.
Searle's argument first appeared in his paper "Minds, Brains, and Programs", published in Behavioral and Brain Sciences in 1980. It has been widely discussed in the years since.
Searle's thought experiment begins with this hypothetical premise: suppose that artificial intelligence research has succeeded in constructing a computer that behaves as if it understands Chinese. It takes Chinese characters as input and, by following the instructions of a computer program, produces other Chinese characters, which it presents as output. Suppose, says Searle, that this computer performs its task so convincingly that it comfortably passes the Turing test: it convinces a human Chinese speaker that the program is itself a live Chinese speaker. To all of the questions that the person asks, it makes appropriate responses, such that any Chinese speaker would be convinced that he or she is talking to another Chinese-speaking human being.

The question Searle wants to answer is this: does the machine literally "understand" Chinese? Or is it merely simulating the ability to understand Chinese?[7][b] Searle calls the first position "strong AI" and the latter "weak AI".
Searle then supposes that he is in a closed room and has a book with an English version of the computer program, along with sufficient paper, pencils, erasers, and filing cabinets. Searle could receive Chinese characters through a slot in the door, process them according to the program's instructions, and produce Chinese characters as output. If the computer had passed the Turing test this way, it follows, says Searle, that he would do so as well, simply by running the program manually.
Searle asserts that there is no essential difference between the roles of the computer and himself in the experiment. Each simply follows a program, step-by-step, producing a behavior which is then interpreted as demonstrating intelligent conversation. However, Searle would not be able to understand the conversation. ("I don't speak a word of Chinese,"[10] he points out.) Therefore, he argues, it follows that the computer would not be able to understand the conversation either.
Searle argues that without "understanding" (or "intentionality"), we cannot describe what the machine is doing as "thinking" and since it does not think, it does not have a "mind" in anything like the normal sense of the word. Therefore he concludes that "strong AI" is false.

Acting humanly: Turing Test
The turing Test, proposed by Alan Turing (195O), was designed to provide a satisfactory
operational definition of intelligence. Rather than proposing a long and perhaps controversial
list of qualifications required for intelligence, he suggested a test based on indistinguishability
from undeniably intelligent entities-human beings. The computer passes the test if a human
interrogator, after posing some written questions, cannot tell whether the written responses
come from a person or not. Chapter 26 discusses the details of the test and whether a computer
is really intelligent if it passes. For now, we note that programming a computer to pass the test
provides plenty to work on. The computer would need to possess the following capabilities: 

0 natural language processing to enable it to communicate successfully in English.
0 knowledge representation to store what it knows or liears;
0 automated reasoning to use the stored inforrnation to answer questions and to draw
new conclusions;
0 machine learning to adapt to new circumstances and to detect and extrapolate patterns.
Turing's test deliberately avoided direct physical interaction between the interrogator and the
computer, because physical simulation of a person is unnecessary for intelligence. However,
the so-called total Turing Test includes a video signal so that the interrogator can test the
subject's perceptual abilities, as well as the opportunity for the interrogator to pass physical
objects "through the hatch." To pass the total Turing Test, th~ec omputer will need
computer vision to perceive objects, and
0 robotics to manipulate objects and move about.
These six disciplines compose most of AI, and Turing deserves credit for designing a test
that remains relevant 50 years later. Yet A1 researchers have devoted little effort to passing
the Turing test, believing that it is more important to study the underlying principles of intelligence
than to duplicate an exemplar. The quest for "arti.ficia1 flight" succeeded when the
Wright brothers and others stopped imitating birds and learned about aerodynamics. Aeronautical
engineering texts do not define the goal of their field as making "machines that fly
so exactly like pigeons that they can fool even other pigeons."
Thinking humanly The cognitive modeling approach
Cognitive :o pertaining to the mental processes of perception, memory, judgment, and reasoning, as contrasted with emotional and volitional processes.
If we are going to say that a given program thinks like a human, we must have some way of
determining how humans think. We need to get inside the actual workings of human minds.
There are two ways to do this: through introspectior~-trying to catch our own thoughts as
they go by-and through psychological experiments. Once we have a sufficiently precise
theory of the mind, it becomes possible to express the theor,y as a computer program. If the
program's input/output and timing behaviors match corresponding human behaviors, that is
evidence that some of the program's mechanisms could also be operating in humans. For example,
Allen Newel1 and Herbert Simon, who developed GPS, the "General Problem Solver"
(Newel1 and Simon, 1961), were not content to have their program solve problems correctly.
They were more concerned with comparing the trace of its reasoning steps to traces of human
subjects solving the same problems. The interdisciplinary field of cognitive science brings
together computer models from A1 and experimental techniques from psychology to try to
construct precise and testable theories of the workings of the human mind.
Cognitive science is a fascinating field, worthy of an encyclopedia in itself (Wilson
and Keil, 1999). We will not attempt to describe what is known of human cognition in this
book. We will occasionally comment on similarities or difierences between AI techniques
and human cognition. Real cognitive science, however, is necessarily based on experimental
investigation of actual humans or animals, and we assume that the reader has access only to
a computer for experimentation.
In the early days of A1 there was often confusion between the approaches: an author
would argue that an algorithm performs well on a task and that it is therefore a good model of human performance, or vice versa. Modern authors separate the two kinds of claims;
this distinction has allowed both A1 and cognitive science to develop more rapidly. The two
fields continue to fertilize each other, especially in the areas of vision and natural language.
Vision in particular has recently made advances via an integrated approach that considers
neurophysiological evidence and computational models.
Thinking rationally  The laws of thought approach
The Greek philosopher Aristotle was one of the first to attempt to codify "right thinking," that
is, irrefutable reasoning processes. His syllogisms provided patterns for argument structures
that always yielded correct conclusions when given correct premises-for example, "Socrates
is a man; all men are mortal; therefore, Socrates is mortal." These laws of thought were supposed to govern the operation of the mind; their study initiated the field called logic.
Logicians in the 19th century developed a precise notation for statements about all kinds
of things in the world and about the relations among them. (Contrast this with ordinary arithmetic
notation, which provides mainly for equality and inequality statements about numbers.)
By 1965, programs existed that could, in principle, solve any solvable problem described in logical n~tation.T~h e so-called logicist tradition within artificial intelligence hopes to build
on such programs to create intelligent systems.
There are two main obstacles to this approach. First, it is not easy to take informal
knowledge and state it in the formal terms required by logical notation, particularly when the
knowledge is less than 100% certain. Second, there is a big difference between being able to
solve a problem "in principle" and doing so in practice. Even problems with just a few dozen
facts can exhaust the computational resources of any computer unless it has some guidance
as to which reasoning steps to try first. Although both of these obstacles apply to any attempt
to build computational reasoning systems, they appeared first in the logicist tradition.
Acting rationally Rational agent
An agent is just something that acts (agent comes from the Latin agere, to do). But computer
agents are expected to have other attributes that distinguish them from mere "programs,"
such as operating under autonomous control, perceiving their environment, persisting over a
prolonged time period, adapting to change, and being capable of taking on another's goals. A rational agent is one that acts so as to achieve the best outcome or, when there is uncertainty,
the best expected outcome.
In the "laws of thought" approach to AI, the emphasis was on correct inferences. Making
correct inferences is sometimes part of being a rational agent, because one way to act
rationally is to reason logically to the conclusion that a given action will achieve one's goals
and then to act on that conclusion. On the other hand, correct inference is not all of rationality,
because there are often situations where there is no provably correct thing to do, yet
something must still be done. There are also ways of acting rationally that cannot be said to
involve inference. For example, recoiling from a hot stove is a reflex action that is usually
more successful than a slower action taken after careful deliberation.
All the skills needed for the Turing Test are there to allow rational actions. Thus, we
need the ability to represent knowledge and reason \with it because this enables us to reach
good decisions in a wide variety of situations. We need to be able to generate comprehensible
sentences in natural language because saying those sentences helps us get by in a complex
society. We need learning not just for erudition, but because having a better idea of how the
world works enables us to generate more effective strategies for dealing with it. We need
visual perception not just because seeing is fun, but 1.0 get a better idea of what an action
might achieve-for example, being able to see a tasty morsel helps one to move toward it.
For these reasons, the study of A1 as rational-agent design has at least two advantages.
First, it is more general than the "laws of thought" approach, because correct inference is just
one of several possible mechanisms for achieving ratiornality. Second, it is more amenable to
scientific development than are approaches based on human behavior or human thought because
the standard of rationality is clearly defined and conipletely general. Human behavior,
on the other hand, is well-adapted for one specific eilvironn~ent and is the product, in part,
of a complicated and largely unknown evolutionary pirocess that still is far from producing
perfection. This book will therefore concentrate on general principles of rational agents and
on components for constructing them.
