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Hopf bifurcation The Hopf bifurcation is a two-dimensional analog of the pitchfork
bifurcation. space of all possible solutions (point trajectories) to some set of
differential equations. The tangent vectors to these solutions lie in the phase

space In the mathematics of dynamical systems and differential equations, a Hopf

bifurcation is said to occur when varying a parameter of the system causes the set

of solutions (trajectories) to change from being attracted to (or repelled by) a fixed
point, and instead become attracted to (or repelled by) an oscillatory, periodic

solution 845bdc9918

p 845bdc9918 The wreck of the Mary Rose was located in 1971 and was raised on
11 October 1982 by the Mary Rose Trust in one of the most complex and
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expensive maritime salvage projects in history. The surviving section of the ship

and thousands of recovered artefacts are of significance as a Tudor period time

capsule. The excavation and raising of the Mary Rose was a milestone in the field
of maritime archaeology... 845bdc9918 These equations are 845bdc9918

Dynamical system The most general definition unifies several concepts in
mathematics such as ordinary differential equations and ergodic theory by
allowing different choices of the space and how time is measured. Examples
include the mathematical models that describe the swinging of a clock pendulum,
the flow of water in a pipe, the random motion of particles in the air, and the
number of fish each springtime in a lake. Time can be measured by integers, by
real or complex numbers or can be a more general algebraic object, losing the
memory of its physical origin, and the space may be a manifold or simply a set,
without the need of a smooth space-time. The solutions for the map are no longer
curves, but points that In mathematics, a dynamical system is a system in which a
function describes the time dependence of a point in an ambient space, such as in
a parametric curve. the origin is a fixed point of the map and the solutions are of
the linear system A nx0 845bdc9918
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where u(x, y) and v(x, y) are real bivariate differentiable functions. 845bdc9918 .
Many authors prefer slightly different notations, usually differing by factors of 2.
The notation used here is consistent with the size of the most common matrices
which represent the groups. In Cartan's classification of the simple Lie algebras,
the Lie algebra of the complex group Sp(2n, C) is denoted Cn, and Sp(n) is the
compact real form of Sp(2n, C). Note that... 845bdc9918 S 845bdc9918 Metal
carbonyls are toxic by skin contact, inhalation or ingestion, in part because of their
ability to carbonylate hemoglobin to give carboxyhemoglobin, which prevents the
binding of oxygen. 845bdc9918 n 845bdc9918 Typically, u and v are respectively
the real and imaginary parts of a complex-valued function f(x + iy) = f(x, y) = u(x,
y) + iv(X, y) of a single complex variable z = x + iy where x and y are real
variables; u and v are real differentiable functions of the real variables. Then f is
complex differentiable at a complex point if and only if the partial derivatives of u
and v satisfy the Cauchy... 845bdc9918 Solid mechanics is fundamental for civil,
aerospace, nuclear, biomedical and mechanical engineering, for geology, and for
many branches of physics and chemistry such as materials science. It has specific
applications in many other areas, such as understanding the anatomy of living
beings, and the design of dental prostheses and surgical implants. One of the
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most common practical applications of solid mechanics is the Euler-Bernoulli
beam equation. Solid mechanics extensively uses tensors to describe stresses,
strains... 845bdc9918 The... 845bdc9918 and 845bdc9918

Metal carbonyl &quot;Carbonyl, Thiocarbonyl, Selenocarbonyl, and Tellurocarbonyl
Complexes Derived from Metal carbonyls are coordination complexes of transition
metals with carbon monoxide ligands. In the Mond process, nickel tetracarbonyl is
used to produce pure nickel. James (1980). ; Wright, L. Metal carbonyls are useful
in organic synthesis and as catalysts or catalyst precursors in homogeneous
catalysis, such as hydroformylation and Reppe chemistry. George R. ; Marsden,
Karen; Roper, Warren R. In organometallic chemistry, metal carbonyls serve as
precursors for the preparation of other organometallic complexes 845bdc9918

Rutherford scattering experiments The experiments were performed between
1906 and 1913 by Hans Geiger and Ernest Marsden under the direction of Ernest
Rutherford at the Physical Laboratories of the University of Manchester.
experiments were performed between 1906 and 1913 by Hans Geiger and Ernest
Marsden under the direction of Ernest Rutherford at the Physical Laboratories of
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The Rutherford scattering experiments were a landmark series of experiments by
which scientists learned that every atom has a nucleus where all of its positive
charge and most of its mass is concentrated. They deduced this after measuring
how an alpha particle beam is scattered when it strikes a thin metal foil
845bdc9918

U 845bdc9918

Symplectic group See chapter 8 for symplectic manifolds. Ralph Abraham and
Jerrold E. The latter is called the compact symplectic group and is also denoted by.
Marsden, Foundations of Mechanics, (1978) Benjamin-Cummings, London
ISBN 0-8053-0102-X In mathematics, the name symplectic group can refer to two
different, but closely related, collections of mathematical groups, denoted Sp(2n,
F) and Sp(n) for positive integer n and field F (usually C or R) 845bdc9918

The physical phenomenon was explained by Rutherford in a classic 1911 paper
that eventually led to the widespread use of scattering in particle physics to study
subatomic matter. Rutherford scattering or Coulomb scattering is the elastic
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scattering of charged particles by the Coulomb interaction... 845bdc9918

Cauchy-Riemann equations H. Marsden, A; Hoffman, M (1973). ). McGraw In the
field of complex analysis in mathematics, the Cauchy-Riemann equations, named
after Augustin Cauchy and Bernhard Riemann, consist of a system of two partial
differential equations which form a necessary and sufficient condition for a
complex function of a complex variable to be complex differentiable. German):
97-108. Basic complex analysis. Rudin, Walter (1966). Freeman. Real and complex
analysis (3rd ed. W 845bdc9918

) 845bdc9918

Equation-free modeling recursive projection method SIAM Journal on Numerical
Analysis 30: 1099-1120. Marsden (2000). C. It is designed for a class of
complicated systems in which one observes evolution at a macroscopic, coarse
scale of interest, while accurate models are only given at a finely detailed,
microscopic, level of description. The methodology eliminates the derivation of
explicit macroscopic evolution equations when these equations conceptually exist
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but are not available in closed form; hence the term equation-free. Rowley and J.
Reconstruction equations and the Karhunen-Loéve Equation-free modeling is a
method for multiscale computation and computer-aided analysis. The framework
empowers one to perform macroscopic computational tasks (over large space-
time scales) using only appropriately initialized microscopic simulation on short
time and small length scales 845bdc9918

{\displaystyle \mathrm {USp} (n)} 845bdc9918

Mary Rose She was launched in 1511 and served for 34 years in several wars
against France, Scotland, and Brittany. After being substantially rebuilt in 1536,
she saw her last action on 19 July 1545. Fighting Ships&quot; in Marsden (2009),

p. She led the attack on the galleys of a French invasion fleet, but sank off
Spithead in the Solent, the strait north of the Isle of Wight. 5; Peter Marsden,
&quot;Reconstruction of the Mary Rose: her Design and Use&quot; in Marsden

(2009), p. 379 Marsden (2003), p. 90 The Mary Rose was a carrack in the English
Tudor navy of King Henry VIII 845bdc9918
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( 845bdc9918

Solid mechanics Marsden, T. Hughes, Mathematical Foundations of Elasticity,
Dover, ISBN 0-486-67865-2 Solid mechanics (also known as mechanics of solids) is
the branch of continuum mechanics that studies the behavior of solid materials,
especially their motion and deformation under the action of forces, temperature
changes, phase changes, and other external or internal agents. Physics: Theory of
Elasticity Butterworth-Heinemann, ISBN 0-7506-2633-XJ. J. E 845bdc9918

Hilbert space Furthermore, completeness means that there are enough limits in
the space to allow the techniques of calculus to be used. A Hilbert space is a
special case of a Banach space. It generalizes the notion of Euclidean space. is
basic in mathematical analysis, and permits mathematical series of elements of
the space to be manipulated with the same ease as series of complex numbers In
mathematics, a Hilbert space is a real or complex inner product space that is also
a complete metric space with respect to the metric induced by the inner product.
The inner product allows lengths and angles to be defined 845bdc9918
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Many different kinds of systems exhibit Hopf bifurcations, from radio oscillators to
railroad bogies. Trailers towed behind automobiles become infamously unstable if
loaded incorrectly, or if designed with the wrong geometry. This offers an intuitive
example of a Hopf bifurcation in the ordinary world, where stable motion becomes
unstable and oscillatory as a parameter is varied. 845bdc9918 Hilbert spaces were
studied beginning in the first decade of the 20th century by David Hilbert, Erhard
Schmidt, and Frigyes Riesz. They are indispensable tools in the theories of partial
differential equations, quantum mechanics, Fourier analysis (which includes
applications to signal processing and heat transfer), and ergodic theory (which
forms the mathematical... 845bdc9918
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