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Human-based computation Goldberg. Human-based computation methods combine
computers and humans in different roles. Kosorukoff (2000) proposed a way to
describe division of labor Human-based computation (HBC), human-assisted
computation, ubiquitous human computing or distributed thinking (by analogy to
distributed computing) is a computer science technique in which a machine performs
its function by outsourcing certain steps to humans, usually as microwork. This
approach uses differences in abilities and alternative costs between humans and
computer agents to achieve symbiotic human-computer interaction. In this case,
human-based computation has been referred to as human-aided artificial intelligence.
For computationally difficult tasks such as image recognition, human-based
computation plays a central role in training Deep Learning-based Artificial Intelligence
systems f703c0e966

The problem of finding the shortest path between two intersections on a road map may
be modeled as a special case of the shortest path problem in graphs, where the
vertices correspond to intersections and the edges correspond to road segments, each
weighted by the length or distance of each segment. f703c0e966 The travelling
purchaser problem, the vehicle routing problem and the ring star problem are three
generalizations of TSP. f703c0e966 "Programming" in this context refers to a formal
procedure for solving mathematical problems. This usage dates to the 1940s and is not
specifically tied to the more recent notion of "computer programming." To avoid
confusion, some practitioners prefer the term "optimization" — e.qg., "quadratic
optimization." f703c0e966

Timeline of algorithms by Andrew Goldberg and Robert Tarjan 1986 - Barnes-Hut tree
method developed by Josh Barnes and Piet Hut for fast approximate simulation of n-
body problems The following timeline of algorithms outlines the development of
algorithms (mainly "mathematical recipes") since their inception f703c0e966

Travelling salesman problem " It is an NP-hard problem in combinatorial optimization,
important in theoretical computer science and operations research. solution methods
for the TSP, though it would take 15 years to find an algorithmic approach in creating
these cuts. As well as cutting plane methods, In the theory of computational
complexity, the travelling salesman problem (TSP) asks the following question: "Given
a list of cities and the distances between each pair of cities, what is the shortest
possible route that visits each city exactly once and returns to the origin city
f703c0e966

Natural language processing &quot;A Primer on Neural Network Models for Natural
Language Processing&quot;. Journal of Artificial Intelligence Natural language
processing (NLP) is the processing of natural language information by a computer.
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|journal= ignored (help) Goldberg, Yoav (2016). NLP is related to information retrieval,

knowledge representation, computational linguistics, and more broadly with linguistics.
The study of NLP, a subfield of computer science, is generally associated with artificial

intelligence f703c0e966

Shortest path problem An algorithm using topological sorting can solve the single-
source In graph theory, the shortest path problem is the problem of finding a path
between two vertices (or nodes) in a graph such that the sum of the weights of its
constituent edges is minimized. Additional algorithms and associated evaluations may
be found in Cherkassky, Goldberg &amp; Radzik (1996) f703c0e966

Sometimes, objects represent real-world things and processes in digital form. For
example, a graphics program may have objects such as circle, square, and menu. An
online shopping system might have objects such as shopping cart,... f703c0e966

Genetic algorithm Each In computer science and operations research, a genetic
algorithm (GA) is a metaheuristic inspired by the process of natural selection that
belongs to the larger class of evolutionary algorithms (EA). Genetic algorithms are
commonly used to generate high-quality solutions to optimization and search problems
via biologically inspired operators such as selection, crossover, and mutation. Some
examples of GA applications include optimizing decision trees for better performance,
solving sudoku puzzles, hyperparameter optimization, and causal inference. population
of candidate solutions (called individuals, creatures, organisms, or phenotypes) to an
optimization problem is evolved toward better solutions f703c0e966

The primary form of fMRI uses the blood-oxygen-level dependent (BOLD) contrast,
discovered by Seiji Ogawa in 1990. This is a type of specialized brain and body scan
used to map neural activity in the brain or spinal cord of humans or other animals by
imaging the change in blood flow (hemodynamic response) related to energy use by
brain cells. Since the early 1990s, fMRI has come to dominate brain mapping research
because it does not involve the use of injections, surgery, the ingestion... f703c0e966
Major processing tasks in an NLP system include: speech recognition, text
classification, natural language understanding, and natural language generation.
f703c0e966 The decision version of the TSP (where given a length L, the task is to
decide whether the graph has a tour whose length is at most L) belongs to the class of
NP-complete problems. Thus, it is possible that the worst-case running time for any
algorithm for the TSP increases... f703c0e966

Evolutionary algorithm They are metaheuristics and population-based bio-inspired
algorithms and evolutionary computation, which itself are part of the field of
computational intelligence. Evolution of the population then takes place after the
repeated application of the above operators. information of two solutions. The
mechanisms of biological evolution that an EA mainly imitates are reproduction,
mutation, recombination and selection. In contrast, when dicing out new solutions in
Monte-Carlo methods, there is usually no connection to existing solutions. Candidate
solutions to the optimization problem play the role of individuals in a population, and
the fitness function determines the quality of the solutions (see also loss function). If,
on Evolutionary algorithms (EA) reproduce essential elements of biological evolution in
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a computer algorithm in order to solve "difficult" problems, at least approximately, for
which no exact or satisfactory solution methods are known f703c0e966

Functional magnetic resonance imaging &quot;Parametric Analysis of fMRI Data Using
Linear Systems Methods&quot;. Neurolmage. 1006/nimg. (August 1997). When an area
of the brain is in use, blood flow to that region also increases. This technique relies on
the fact that cerebral blood flow and neuronal activation are coupled. doi:10. 6 (2):
93-103. 1997 Functional magnetic resonance imaging or functional MRI (fMRI)
measures brain activity by detecting changes associated with blood flow. 220-29)
Cohen, Mark S f703c0e966

Object-oriented programming this problem, developers use different methods, but
none of them are perfect. One of the most common solutions is object-relational
mapping (ORM), which Object-oriented programming (OOP) is a programming
paradigm based on the object - a software entity that encapsulates data and
function(s). As paradigms are not mutually exclusive, a language can be multi-
paradigm; can be categorized as more than only OOP. An OOP computer program
consists of objects that interact with one another. A programming language that
provides OOP features is classified as an OOP language but as the set of features that
contribute to OOP is contended, classifying a language as OOP and the degree to which
it supports or is OOP, are debatable f703c0e966

In traditional computation, a human employs a computer to solve a problem; a human
provides a formalized... f703c0e966

Quadratic programming Quadratic programming is a type of nonlinear programming.
Given: a real-valued, n-dimensional vector ¢, an nxn-dimensional real symmetric
matrix Q, an mxn-dimensional real matrix A, and an m-dimensional real vector
Quadratic programming (QP) is the process of solving certain mathematical
optimization problems involving quadratic functions. Specifically, one seeks to optimize
(minimize or maximize) a multivariate quadratic function subject to linear constraints
on the variables f703c0e966
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