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Action principles

Action principles lie at the heart of fundamental physics, from classical mechanics through quantum mechanics, particle physics, and general relativity

Action principles lie at the heart of fundamental physics, from classical mechanics through quantum mechanics, particle physics, and general relativity. Action principles start with an energy function called a
Lagrangian describing the physical system. The accumulated value of this energy function between two states of the system is called the action. Action principles apply the calculus of variation to the action. The
action depends on the energy function, and the energy function depends on the position, motion, and interactions in the system: variation of the action allows the derivation of the equations of motion without
vectors or forces.

Several distinct action principles differ in the constraints on their initial and final conditions.

The names of action principles have evolved over time...

Problem solving

classification of problem-solving tasks is into well-defined problems with specific obstacles and goals, and ill-defined problems in which the current

Problem solving is the process of achieving a goal by overcoming obstacles, a frequent part of most activities. Problems in need of solutions range from simple personal tasks (e.g. how to turn on an appliance) to
complex issues in  business and technical  fields.  The former is  an example of  simple problem solving (SPS)  addressing one issue,  whereas the latter  is  complex problem solving (CPS)  with multiple  interrelated
obstacles. Another classification of problem-solving tasks is into well-defined problems with specific obstacles and goals, and ill-defined problems in which the current situation is troublesome but it is not clear what
kind of resolution to aim for. Similarly, one may distinguish formal or fact-based problems requiring psychometric intelligence, versus socio-emotional problems...

Cosmic inflation

2013 at the Wayback Machine Max Tegmark. Our Mathematical Universe (2014), &quot;Chapter 5: Inflation&quot; Portals: Physics Astronomy Stars Outer space Science

In physical cosmology, cosmic inflation, cosmological inflation, or just inflation, is a theory of exponential expansion of space in the very early universe. Following the inflationary period, the universe continued to
expand, but at a slower rate. The re-acceleration of this slowing expansion due to dark energy began after the universe was already over 7.7 billion years old (5.4 billion years ago).

Inflation theory was developed in the late 1970s and early 1980s, with notable contributions by several theoretical physicists, including Alexei Starobinsky at Landau Institute for Theoretical Physics, Alan Guth at
Cornell University, and Andrei Linde at Lebedev Physical Institute. Starobinsky, Guth, and Linde won the 2014 Kavli Prize "for pioneering the theory of cosmic inflation". It was developed...

Self-organization

Chaos in Physics Today, appeals to authority: Most scientists would agree with the critical view expressed in Problems of Biological Physics (Springer

Self-organization, also called spontaneous order in the social sciences, is a process where some form of overall order arises from local interactions between parts of an initially disordered system. The process can
be spontaneous when sufficient energy is available, not needing control by any external agent. It is often triggered by seemingly random fluctuations, amplified by positive feedback. The resulting organization is
wholly decentralized, distributed over all the components of the system. As such, the organization is typically robust and able to survive or self-repair substantial perturbation. Chaos theory discusses self-
organization in terms of islands of predictability in a sea of chaotic unpredictability.

Self-organization occurs in many physical, chemical, biological, robotic, and...

Scientific method



Chapter 21 Study Guide Physics Principles Problems Answer Key

Chapter 21 Study Guide Physics Principles Problems Answer Key

2

Scientific Method&quot;, in which he espouses two ethical principles, and historian of science Daniel Thurs&#039; chapter in the 2015 book Newton&#039;s Apple and Other Myths

The scientific method is an empirical method for acquiring knowledge that has been referred to while doing science since at least the 17th century. Historically, it was developed through the centuries from the
ancient and medieval world. The scientific method involves careful observation coupled with rigorous skepticism, because cognitive assumptions can distort the interpretation of the observation. Scientific inquiry
includes creating a testable hypothesis through inductive reasoning, testing it through experiments and statistical analysis, and adjusting or discarding the hypothesis based on the results.

Although procedures vary across fields, the underlying process is often similar. In more detail: the scientific method involves making conjectures (hypothetical explanations), predicting...

Buddhism and science

for a universal relativity could be a useful guide for future physics,&quot; since &quot;the major changes in physics in this century have been extensions of relativity

The relationship between Buddhism and science is a subject of contemporary discussion and debate among Buddhists, scientists, and scholars of Buddhism. Historically, Buddhism encompasses many types of
beliefs, traditions and practices, so it is difficult to assert any single "Buddhism" in relation to science. Similarly, the issue of what "science" refers to remains a subject of debate, and there is no single view on this
issue. Those who compare science with Buddhism may use "science" to refer to "a method of sober and rational investigation" or may refer to specific scientific theories, methods or technologies.

There are many examples throughout Buddhism of beliefs such as dogmatism, fundamentalism, clericalism, and devotion to supernatural spirits and deities. Nevertheless, since the 19th...

John von Neumann

Sixth Problem: Mathematical Treatment of the Axioms of Physics&quot;. In Browder, Felix E. (ed.). Mathematical Developments Arising from Hilbert Problems. American

John von Neumann ( von NOY-mən; Hungarian: Neumann János Lajos [ˈnɒjmɒn ˈjaːnoʃ ˈlɒjoʃ]; December 28, 1903 – February 8, 1957) was a Hungarian and American mathematician, physicist, computer scientist and
engineer. Von Neumann had perhaps the widest coverage of any mathematician of his time, integrating pure and applied sciences and making major contributions to many fields, including mathematics, physics,
economics, computing, and statistics. He was a pioneer in building the mathematical framework of quantum physics, in the development of functional analysis, and in game theory, introducing or codifying concepts
including cellular automata, the universal constructor and the digital computer. His analysis of the structure of self-replication preceded the discovery of the structure of DNA.

During...

Quantum Bayesianism

In physics and the philosophy of physics, quantum Bayesianism is a collection of related approaches to the interpretation of quantum mechanics, the most

In physics and the philosophy of physics, quantum Bayesianism is a collection of related approaches to the interpretation of quantum mechanics, the most prominent of which is QBism (pronounced "cubism").
QBism is an interpretation that takes an agent's actions and experiences as the central concerns of the theory. QBism deals with common questions in the interpretation of quantum theory about the nature of
wavefunction superposition, quantum measurement, and entanglement. According to QBism, many, but not all, aspects of the quantum formalism are subjective in nature. For example, in this interpretation, a
quantum state is not an element of reality—instead, it represents the degrees of belief an agent has about the possible outcomes of measurements. For this reason, some philosophers of science...

Astronomy

of astronomical objects. This data is then analyzed using basic principles of physics. Theoretical astronomy is oriented toward the development of computer

Astronomy is a natural science that studies celestial objects and the phenomena that occur in the cosmos. It uses mathematics, physics, and chemistry to explain their origin and their overall evolution. Objects of
interest include planets, moons, stars, nebulae, galaxies, meteoroids, asteroids, and comets. Relevant phenomena include supernova explosions, gamma ray bursts, quasars, blazars, pulsars, and cosmic microwave
background radiation. More generally, astronomy studies everything that originates beyond Earth's atmosphere. Cosmology is the branch of astronomy that studies the universe as a whole.

Astronomy is one of the oldest natural sciences. The early civilizations in recorded history made methodical observations of the night sky. These include the Egyptians, Babylonians, Greeks, Indians...

Social science
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than the general laws derived in physics or chemistry, or they may explain individual cases through more general principles, as in many fields of psychology

Social science (often rendered in the plural as the social sciences) is one of the branches of science, devoted to the study of societies and the relationships among members within those societies. The term was
formerly  used  to  refer  to  the  field  of  sociology,  the  original  "science  of  society",  established  in  the  18th  century.  It  now  encompasses  a  wide  array  of  additional  academic  disciplines,  including  anthropology,
archaeology, economics, geography, history, linguistics, management, communication studies, psychology, culturology, and political science.

The majority  of  positivist  social  scientists  use methods resembling those used in  the natural  sciences as tools  for  understanding societies,  and so define science in  its  stricter  modern sense.  Speculative social
scientists, otherwise known...
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