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In physics, dynamics or classical dynamics is the study of forces and their effect on motion.

It is a branch of classical mechanics, along with statics and kinematics.

The fundamental principle of dynamics is linked to Newton's second law.

Euler's three-body problem
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In physics and astronomy, Euler's three-body problem is to solve for the motion of a particle that is acted upon by the gravitational field of two other point masses that are fixed in space. It is a particular
version of the three-body problem. This version of it is exactly solvable, and yields an approximate solution for particles moving in the gravitational fields of prolate and oblate spheroids. This problem is named
after Leonhard Euler, who discussed it in memoirs published in 1760. Important extensions and analyses to the three body problem were contributed subsequently by Joseph-Louis Lagrange, Joseph Liouville,
Pierre-Simon Laplace, Carl Gustav Jacob Jacobi, Urbain Le Verrier, William Rowan Hamilton, Henri Poincaré and George David Birkhoff, among others.

The Euler three-body problem...

Lagrangian mechanics

Cambridge University Press. ISBN 9780521575720. Saletan, E. J.; José, J. V. (1998). Classical Dynamics: A Contemporary Approach. Cambridge University Press

In physics, Lagrangian mechanics is an alternate formulation of classical mechanics founded on the d'Alembert principle of virtual work. It was introduced by the Italian-French mathematician and astronomer
Joseph-Louis  Lagrange in his  presentation to the Turin Academy of  Science in 1760 culminating in his  1788 grand opus,  Mécanique analytique.  Lagrange’s approach greatly simplifies the analysis  of  many
problems in mechanics, and it had crucial influence on other branches of physics, including relativity and quantum field theory.

Lagrangian mechanics describes a mechanical system as a pair (M, L) consisting of a configuration space M and a smooth function

L

{\textstyle L}

within that space called a Lagrangian. For many systems, L = T − V, where T and...

Newton's laws of motion
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Newton's laws of motion are three physical laws that describe the relationship between the motion of an object and the forces acting on it. These laws, which provide the basis for Newtonian mechanics, can be
paraphrased as follows:

A body remains at rest, or in motion at a constant speed in a straight line, unless it is acted upon by a force.

At any instant of time, the net force on a body is equal to the body's acceleration multiplied by its mass or, equivalently, the rate at which the body's momentum is changing with time.

If two bodies exert forces on each other, these forces have the same magnitude but opposite directions.

The three laws of motion were first stated by Isaac Newton in his Philosophiæ Naturalis Principia Mathematica (Mathematical Principles of Natural Philosophy), originally...

Euler–Lagrange equation

Applications to Physics and Engineering. New York: McGraw-Hill. José; Saletan (1998). Classical Dynamics: A contemporary approach. Cambridge University Press. ISBN 9780521636360

In  the  calculus  of  variations  and  classical  mechanics,  the  Euler–Lagrange  equations  are  a  system  of  second-order  ordinary  differential  equations  whose  solutions  are  stationary  points  of  the  given  action
functional. The equations were discovered in the 1750s by Swiss mathematician Leonhard Euler and Italian mathematician Joseph-Louis Lagrange.

Because a differentiable functional is stationary at its local extrema, the Euler–Lagrange equation is useful for solving optimization problems in which, given some functional, one seeks the function minimizing
or maximizing it. This is analogous to Fermat's theorem in calculus, stating that at any point where a differentiable function attains a local extremum its derivative is zero.

In Lagrangian mechanics, according to Hamilton's principle of stationary...

Noether's theorem

133u7101M. doi:10.1103/PhysRevLett.133.217101. José, Jorge V.; Saletan, Eugene J. (1998). Classical Dynamics: A Contemporary Approach. Cambridge [England]:

Noether's theorem states that every continuous symmetry of the action of a physical system with conservative forces has a corresponding conservation law. This is the first of two theorems (see Noether's
second theorem) published by the mathematician Emmy Noether in 1918. The action of a physical system is the integral over time of a Lagrangian function, from which the system's behavior can be
determined by the principle of least action. This theorem applies to continuous and smooth symmetries of physical space. Noether's formulation is quite general and has been applied across classical
mechanics, high energy physics, and recently statistical mechanics.

Noether's theorem is used in theoretical physics and the calculus of variations. It reveals the fundamental relation between the symmetries...

Pope Benedict XVI

Persons&quot; 1 October 1986. Retrieved 28 September 2011 WebCitation archive Saletan, William (29 November 2005). &quot;Gland Inquisitor: Pope Benedict&#039;s antigay

Pope Benedict XVI (born Joseph Alois Ratzinger; 16 April 1927 – 31 December 2022) was head of the Catholic Church and sovereign of the Vatican City State from 2005 until his resignation in 2013. Following
his resignation, he chose to be known as "pope emeritus", a title he held until his death on 31 December 2022.

Ordained as a priest in 1951 in his native Bavaria, Ratzinger embarked on an academic career and established himself as a highly regarded theologian by the late 1950s. He was appointed a full professor in
1958 when aged 31. After a long career as a professor of theology at several German universities, he was appointed Archbishop of Munich and Freising and created a cardinal by Pope Paul VI in 1977, an
unusual promotion for someone with little pastoral experience. In 1981, he was appointed...
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