
Alpha Beta Pruning In Artificial Intelligence
In 1980, Brudno became a founder and scientific director of the first Russian school for young programmers УПЦ ВТ. He was the
scientific director of the first Russian programming Olympiads for the students, and published a book of problems from these
competitions. 6b70f81e55 Expectiminimax 6b70f81e55 In the traditional minimax method, the levels of the tree alternate from
max to min until the depth limit of the tree has been reached. In an expectiminimax tree, the "chance" nodes are interleaved with
the max and min nodes. Instead of taking the max or min of the utility values of their children, chance nodes take a weighted
average, with the weight being the probability that child is reached. 6b70f81e55

Alpha–beta pruning It stops evaluating a move when at least one possibility has been found that proves the move to be worse than
a previously examined move. Alpha–beta pruning is a tree search algorithm that seeks to decrease the number of nodes that are
evaluated by the minimax algorithm in its search tree Alpha–beta pruning is a tree search algorithm that seeks to decrease the
number of nodes that are evaluated by the minimax algorithm in its search tree. When applied to a standard minimax tree, it
returns the same move as minimax would, but prunes away branches that cannot possibly influence the final decision. ). It is an
adversarial search algorithm used commonly for machine playing of two-player combinatorial games (Tic-tac-toe, Chess, Connect
4, etc. Such moves need not be evaluated further 6b70f81e55

The algorithm was used in computer chess program written by Vladimir Arlazarov and others at the Institute for Theoretical and
Experimental Physics (ITEF or ITEP). According to Monty Newborn and the Computer History Museum, the algorithm was used later
in Kaissa the world computer chess champion in 1974. 6b70f81e55 Breadth-first search 6b70f81e55 SSS* 6b70f81e55 Allen Newell
and Herbert A. Simon who used what John McCarthy calls an "approximation" in 1958 wrote that alpha–beta "appears to have been
reinvented a number of times". Arthur Samuel had an early version for a checkers simulation. Richards, Timothy Hart, Michael
Levin and/or Daniel Edwards also invented alpha–beta independently in the United States... 6b70f81e55 The guess that aspiration
windows use is usually supplied by the last iteration of iterative deepening. 6b70f81e55 Minmax algorithm 6b70f81e55

Glossary of computer chess terms those in chess. artificial intelligence The glossary of computer chess terms explains commonly
used terms in computer chess, in alphabetical order. array A list stored in computer memory whose items can be retrieved quickly
by a numerical index. See alpha–beta pruning 6b70f81e55

Combinatorial search Combinatorial search algorithms achieve this efficiency by reducing the effective size of the search space or
employing heuristics. solving combinatorial search problems include: A* search algorithm Alpha–beta pruning Branch-and-bound
Minimax Lookahead is an important component of combinatorial In computer science and artificial intelligence, combinatorial
search studies search algorithms for solving instances of problems that are believed to be hard in general, by efficiently exploring
the usually large solution space of these instances. Some algorithms are guaranteed to find the optimal solution, while others may
only return the best solution found in the part of the state space that was explored 6b70f81e55

Principal variation search 6b70f81e55 General Problem Solver 6b70f81e55 The killer heuristic attempts to produce a cutoff by
assuming that a move that produced a cutoff in another branch of the game tree at the same depth is likely... 6b70f81e55 The
interleaving depends on the game. Each "turn" of the game is evaluated as a "max" node (representing the AI player's turn), a
"min" node (representing a potentially-optimal opponent's turn), or a "chance" node... 6b70f81e55 This technique improves the
efficiency of alpha–beta pruning, which in turn improves the efficiency of the minimax algorithm. Alpha–beta pruning works best
when the best moves are considered first. This is because the best moves are the ones most likely to produce a cutoff, a condition
where the game-playing program knows that the position it is considering could not possibly have resulted from best play by both
sides and so need not be considered further. I.e. the game-playing program will always make its best available move for each
position. It only needs to consider the other player's possible responses to that best move, and can skip evaluation of responses to
(worse) moves it will not make. 6b70f81e55

Aspiration window Use of an aspiration window allows alpha-beta search to compete in the terms of efficiency against other
pruning algorithms. An aspiration window is a heuristic used in pair with alpha-beta pruning in order to reduce search time for
combinatorial games by supplying a window (or An aspiration window is a heuristic used in pair with alpha-beta pruning in order to
reduce search time for combinatorial games by supplying a window (or range) around an estimated score guess 6b70f81e55

Principal variation search faster than alpha–beta pruning. Like alpha–beta pruning, NegaScout is a directional search algorithm for
computing the minimax value of a node in a tree. Principal variation search (sometimes equated with the practically identical
NegaScout) is a negamax algorithm that can be faster than alpha–beta pruning. It dominates alpha–beta pruning in the sense that
it will never examine a node that can be pruned by alpha–beta; however, it relies on accurate node ordering to capitalize on this
advantage. Like alpha–beta pruning, NegaScout is a directional search algorithm for computing the minimax value of a node in a
tree 6b70f81e55

Alexander Brudno scientist, best known for fully describing the alpha-beta pruning algorithm. From 1991 until his death he lived in
Israel. Brudno developed the &quot;mathematics/machine Alexander L'vovich Brudno (Russian: Александр Львович Брудно) (10
January 1918 – 1 December 2009) was a Russian computer scientist, best known for fully describing the alpha-beta pruning
algorithm. From 1991 until his death he lived in Israel 6b70f81e55

Uniform-cost search 6b70f81e55 == Biography == 6b70f81e55 John McCarthy during the Dartmouth Workshop met Alex Bernstein
of IBM, who was writing a chess program. McCarthy invented alpha–beta search and recommended it to him, but Bernstein was
"unconvinced". 6b70f81e55 Hill climbing 6b70f81e55 == Search and optimization == 6b70f81e55 ( 6b70f81e55 Retaining such
moves obviates the effort of rediscovering them in sibling nodes. 6b70f81e55 This is a list of terms used in computer chess.
6b70f81e55 == Examples... == 6b70f81e55 A study of computational complexity theory helps to motivate combinatorial search.
Combinatorial search algorithms are typically concerned with problems that are NP-hard. Such problems are not believed to be
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efficiently solvable in general. However, the various approximations of complexity theory suggest that some instances (e.g. "small"
instances) of these problems could be efficiently solved. This is indeed the case, and such instances often have important practical
ramifications. 6b70f81e55 However, due to search instability, the score may not always be in the window range. This may lead to a
costly re-search that can penalize performance. Despite this, popular engines such as Stockfish still use aspiration windows.
6b70f81e55 Alpha-beta pruning achieves its performance by using cutoffs from its original range. Aspiration windows take
advantage of this by supplying a smaller initial window, which increases the amount of cutoffs and therefore efficiency. 6b70f81e55
== See also == 6b70f81e55 Monte Carlo tree search 6b70f81e55 Beam stack search 6b70f81e55 Iterative deepening depth-first
search 6b70f81e55 == History == 6b70f81e55

Move ordering In minimax searches with alpha–beta pruning, good move ordering is important, examining stronger moves early
causes cutoffs that eliminate subtrees, vastly reducing the number of nodes searched. In the ideal case of perfect move ordering
the search complexity drops from. first during game-tree search (especially in computer chess). In minimax searches with
alpha–beta pruning, good move ordering is important, examining Move ordering refers to the practice of selecting the most
promising moves first during game-tree search (especially in computer chess) 6b70f81e55

Best-first search 6b70f81e55

Expectiminimax In addition to "min" and "max" nodes of the traditional minimax tree, this variant has "chance" ("move by nature")
nodes, which take the expected value of a random event occurring. In game theory terms, an expectiminimax tree is the game tree
of an extensive-form game of perfect, but incomplete information. Artificial Intelligence: A Modern Approach The expectiminimax
algorithm is a variation of the minimax algorithm, for use in artificial intelligence systems that play two-player zero-sum games,
such as backgammon, in which the outcome depends on a combination of the player's skill and chance elements such as dice rolls.
Minimax Alpha–beta pruning Negamax Expected value Russell, Stuart Jonathan; Norvig, Peter; Davis, Ernest (2010). etc
6b70f81e55

Iterative deepening A* 6b70f81e55

Killer heuristic This technique improves the efficiency of alpha–beta pruning, which in turn improves the efficiency of the minimax
algorithm. in sibling nodes. Alpha–beta In competitive two-player games, the killer heuristic is a move-ordering method based on
the observation that a strong move or small set of such moves in a particular position may be equally strong in similar positions at
the same move (ply) in the game tree 6b70f81e55

O 6b70f81e55 Alpha–beta pruning 6b70f81e55 Brudno developed the "mathematics/machine interface" for the M-2 computer
constructed in 1952 at the Krzhizhanovskii laboratory of the Institute of Energy of the Russian Academy of Sciences in the Soviet
Union. He was a great friend of Alexander Kronrod. 6b70f81e55 Brudno's work on alpha-beta pruning was published in 1963 in
Russian and English. 6b70f81e55 Depth-first search 6b70f81e55 Beam search 6b70f81e55 NegaScout works best when there is a
good move ordering. In practice, the move ordering is often determined by previous shallower searches. It produces more cutoffs
than alpha–beta by assuming that the first explored node is the best. In other words, it supposes the first node is in the principal
variation. Then, it can check whether that is true by searching the remaining nodes with a null window (also known as a scout
window; when alpha and beta are equal), which is faster than searching with the regular alpha–beta window. If the proof fails, then
the first node was not in the principal variation, and the search continues as normal alpha–beta. Hence, NegaScout works best
when the move ordering is good. With a random... 6b70f81e55

List of artificial intelligence algorithms processing, computer vision, and related areas. A* search algorithm Alpha–beta pruning
Beam search Beam stack search Best-first search Breadth-first search This is a list of artificial intelligence algorithms, including
algorithms and algorithmic methods used in artificial intelligence (AI) for search, automated reasoning, knowledge representation
and reasoning, planning, machine learning, deep learning, natural language processing, computer vision, and related areas
6b70f81e55

Classic combinatorial search problems include solving the eight queens puzzle or evaluating moves in games with a large game
tree, such as reversi or chess. 6b70f81e55 Simulated annealing 6b70f81e55 A* search algorithm 6b70f81e55
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