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I was very pleased to be asked to produce the sixth edition of my artificial intelligencebook. It is a compliment to
the earlier editions, started over twenty years ago, that ourapproach to Al has been so highly valued. It is also
exciting that, as new development inthe field emerges, we are able to present much of it in each new edition. We
thank ourmany readers, colleagues, and students for keeping our topics relevant and our presenta-tion up to
date.Many sections of the earlier editions have endured remarkably well, including thepresentation of logic, search
algorithms, knowledge representation, production systems,machine learning, and, in the supplementary materials,
the programming techniquesdeveloped in Lisp, Prolog, and with this edition, Java. These remain central to the
practiceof artificial intelligence, and a constant in this new edition.This book remains accessible. We introduce key
representation techniques includinglogic, semantic and connectionist networks, graphical models, and many more.
Our searchalgorithms are presented clearly, first in pseudocode, and then in the supplementary mate-rials, many of
them are implemented in Prolog, Lisp, and/or Java. It is expected that themotivated students can take our core
implementations and extend them to new excitingapplications.We created, for the sixth edition, a new machine
learning chapter based on stochasticmethods [J Chapter 1300 . We feel that the stochastic technology is having an
increasinglylarger impact on Al, especially in areas such as diagnostic and prognostic reasoning, natu-ral language
analysis, robotics, and machine learning.
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[0 O O postconditions of each action are in.the column below it. For example, row 5 lists the pre-conditions for
pickupd X and Column 6 lists the postconditions [ the add and delete listsC] ofpickup] X[ . These
postconditions are placed in the row of the action that uses them as pre-conditions, organizing them in a manner
relevant to further actions. The triangle table'spurpose is to properly interleave the preconditions and
postconditions of each of thesmaller actions that make up the larger goal. Thus, triangle tables address
non-linearityissues in planning on the macro operator level; Partial-Order Planners [ Russell and Norvig1995[]
and other approaches have further addressed these issues.One advantage of triangle tables is the assistance they can
offer in attempting torecover from unexpected happenings, such as a block being slightly out of place, or
acci-dents, such as dropping a block. Often an accident can require backing up several stepsbefore the plan can be
resumed. When something goes wrong with a solution the plannercan go back into the rows and columns of the
triangle table to check what is true. Once theplanner has figured out what is still true within the rows and columns,
it then knows whatthe next step must be if the larger solution is to be restarted. This is formalized with thenotion of
a kernel. The nth kernel is the intersection of all rows below and including the nth row and allcolumns to the left of
and including the rtth column. In Figure 8.21 we have outlined thethird kernel in bold. In carrying out a plan
represented in a triangle table, the ith operation that is, the operation in row iJ may be performed only if all
predicates contained in the ithkernel aretrue. This offers a straightforward way of verifying that a step can be taken
andalso supports systematic recovery from any disruption of the plan. Given a triangle table,we find and execute
the highest-numbered action whose kernel is enabled.
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