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Algorithm

Political Thought Today. Westport, CT: Praeger. Jon Kleinberg, Eva Tardos(2006): Algorithm
Design, Pearson/Addison-Wesley, ISBN 978-0-32129535-4 Knuth

In mathematics and computer science, an algorithm ( ) is a finite sequence of mathematically
rigorous instructions, typically used to solve a class of specific problems or to perform a
computation. Algorithms are used as specifications for performing calculations and data
processing. More advanced algorithms can use conditionals to divert the code execution
through various routes (referred to as automated decision-making) and deduce valid
inferences (referred to as automated reasoning).

In contrast, a heuristic is an approach to solving problems without well-defined correct or
optimal results. For example, although social media recommender systems are commonly called
"algorithms", they actually rely on heuristics as there is no truly "correct”
recommendation.

As an effective method, an algorithm...
Selection algorithm

ISBN 978-3-642-40272-2. Kleinberg, Jon; Tardos, Eva (2006). &quot;13.5 Randomized divide and
conquer: median-finding and quicksort&quot;. Algorithm Design. Addison-Wesley

In computer science, a selection algorithm is an algorithm for finding the
Kk
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th smallest value in a collection of ordered values, such as numbers. The value that it
finds is called the

k
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th order statistic. Selection includes as special cases the problems of finding the minimum,
median, and maximum element in the collection. Selection algorithms include quickselect, and
the median of medians algorithm. When applied to a collection of

n
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values, these algorithms take linear time,
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as expressed using big 0 notation. For...
Multi-armed bandit

optimal solutions (not just asymptotically) using dynamic programming in the paper
&quot;0Optimal Policy for Bernoulli Bandits: Computation and Algorithm Gauge

In probability theory and machine learning, the multi-armed bandit problem (sometimes called
the K- or N-armed bandit problem) is named from imagining a gambler at a row of slot
machines (sometimes known as "one-armed bandits"), who has to decide which machines to play,
how many times to play each machine and in which order to play them, and whether to continue
with the current machine or try a different machine.

More generally, it is a problem in which a decision maker iteratively selects one of
multiple fixed choices (i.e., arms or actions) when the properties of each choice are only
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partially known at the time of allocation, and may become better understood as time passes.
A fundamental aspect of bandit problems is that choosing an arm does not affect the
properties of the arm or other...

PageRank

Jon Kleinberg published his work on HITS. Google&#039;s founders cite Garfield, Marchiori,
and Kleinberg in their original papers. The PageRank algorithm outputs

PageRank (PR) is an algorithm used by Google Search to rank web pages in their search engine
results. It is named after both the term "web page" and co-founder Larry Page. PageRank is a
way of measuring the importance of website pages. According to Google: PageRank works by
counting the number and quality of links to a page to determine a rough estimate of how
important the website is. The underlying assumption is that more important websites are
likely to receive more links from other websites. Currently, PageRank is not the only
algorithm used by Google to order search results, but it is the first algorithm that was
used by the company, and it is the best known. As of September 24, 2019, all patents
associated with PageRank have expired.

Computational complexity of mathematical operations

0(n~{3})} term is reduced Cohn, Henry; Kleinberg, Robert; Szegedy, Balazs; Umans, Chris
(2005). &quot;Group-theoretic Algorithms for Matrix Multiplication&quot;. Proceedings

The following tables list the computational complexity of various algorithms for common
mathematical operations.

Here, complexity refers to the time complexity of performing computations on a multitape
Turing machine. See big 0 notation for an explanation of the notation used.

Note: Due to the variety of multiplication algorithms,
M

(

n
)

{\displaystyle M(n)}

below stands in for the complexity of the chosen multiplication algorithm.
Lanczos algorithm

methods such as the HITS algorithm developed by Jon Kleinberg, or the PageRank algorithm
used by Google. Lanczos algorithms are also used in condensed

The Lanczos algorithm is an iterative method devised by Cornelius Lanczos that is an
adaptation of power methods to find the

m
{\displaystyle m}
"most useful"” (tending towards extreme highest/lowest) eigenvalues and eigenvectors of an

n

n
{\displaystyle n\times n}

Hermitian matrix, where

m

{\displaystyle m}

is often but not necessarily much smaller than
n

{\displaystyle n}
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Although computationally efficient in principle, the method as initially formulated was
not useful, due to its numerical instability.

In 1970, Ojalvo and Newman showed how to make the method numerically stable and applied it
to the...

Optimal facility location

of statistical learning (Second ed.). Springer. Kleinberg, Jon; Tardos, Eva (2006).
Algorithm Design. Pearson. EWGLA EURO Working Group on Locational

The study of facility location problems (FLP), also known as location analysis, is a branch
of operations research and computational geometry concerned with the optimal placement of
facilities on a plane or network to minimize transportation costs while considering factors
like avoiding placing hazardous materials near housing, and competitors' facilities. The
techniques also apply to cluster analysis.

Cluster analysis

for approximate solutions. A particularly well-known approximate method is Lloyd&#039;s
algorithm, often just referred to as &quot;k-means algorithm&quot; (although another

Cluster analysis, or clustering, is a data analysis technique aimed at partitioning a set of
objects into groups such that objects within the same group (called a cluster) exhibit
greater similarity to one another (in some specific sense defined by the analyst) than to
those in other groups (clusters). It is a main task of exploratory data analysis, and a
common technique for statistical data analysis, used in many fields, including pattern
recognition, image analysis, information retrieval, bioinformatics, data compression,
computer graphics and machine learning.

Cluster analysis refers to a family of algorithms and tasks rather than one specific
algorithm. It can be achieved by various algorithms that differ significantly in their
understanding of what constitutes a cluster and how to efficiently...

Glossary of artificial intelligence

original on 9 November 2015. Retrieved 7 November 2015. Kleinberg, Jon; Tardos, Eva (2006).
Algorithm Design (2nd ed.). Addison-Wesley. p. 464. ISBN 0-321-37291-3

This glossary of artificial intelligence is a list of definitions of terms and concepts
relevant to the study of artificial intelligence (AI), its subdisciplines, and related
fields. Related glossaries include Glossary of computer science, Glossary of robotics,
Glossary of machine vision, and Glossary of logic.

List of datasets for machine-learning research

learning software List of manual image annotation tools List of biological databases
Wissner-Gross, A. &quot;Datasets Over Algorithms&quot;. Edge.com. Retrieved 8

These datasets are used in machine learning (ML) research and have been cited in peer-
reviewed academic journals. Datasets are an integral part of the field of machine learning.
Major advances in this field can result from advances in learning algorithms (such as deep
learning), computer hardware, and, less-intuitively, the availability of high-quality
training datasets. High-quality labeled training datasets for supervised and semi-supervised
machine learning algorithms are usually difficult and expensive to produce because of the
large amount of time needed to label the data. Although they do not need to be labeled,
high-quality datasets for unsupervised learning can also be difficult and costly to produce.

Many organizations, including governments, publish and share their datasets. The datasets...
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