
Validated Numerics: A Short Introduction to
Rigorous Computations
Validated numerics is a field of computer science that deals with the
development of numerical methods that can produce provably correct
results. This is in contrast to traditional numerical methods, which can only
provide approximate results. Validated numerical methods are used in a
variety of applications, such as the design of safety-critical systems, the
analysis of financial data, and the modeling of complex physical systems.

Validated numerics is based on the use of interval arithmetic, which is a
way of representing numbers as intervals. An interval is a set of real
numbers that are all within a certain distance of each other. For example,
the interval [0, 1] represents the set of all real numbers between 0 and 1.

Interval arithmetic can be used to perform all of the basic arithmetic
operations (+, -, *, and /). The result of an interval arithmetic operation is an
interval that represents the set of all possible results of the operation. For
example, the result of adding the intervals [0, 1] and [2, 3] is the interval [2,
4].

Validated Numerics: A Short Introduction to Rigorous
Computations by Warwick Tucker

5 out of 5
Language : English
File size : 6968 KB
Text-to-Speech : Enabled
Screen Reader : Supported
Enhanced typesetting : Enabled
Print length : 152 pages

https://dimowa.com/read-book.html?ebook-file=eyJjdCI6IklDbXNIaU5ON1pUV0M5VElmNjFPcFhYS0M0N2xuSFlMaWdudFR4YVF5VlhcL1hCRWxHVEtWeVRPMkd6T09ENnVCTjl6UXJYRWExck8xUHB1NU5mN3N6Y1dSa1VkTEpUbVRDbEpZQmc0bW5xQk5KRHdJa2g2YWVyM0wzZ1wvMjROTkV1c1ZqY3JDMG1NNWR1MzR0SDhpRGxHTXl0TjBPXC84TEJ1Zms5Y3k3RU5lU1VZcGJjbEgrNWo5NEllcmc1VWVXNzd0XC8xaXNqQ2pSU21YTWE0M1ZWXC9OZz09IiwiaXYiOiIwMmJjNTVmMTEzNjQ2NTM0YzZkNmMwMjM1ZTgwYWMwOSIsInMiOiI4ZWMzNzRjYjAyYjMwNGI3In0%3D
https://dimowa.com/read-book.html?ebook-file=eyJjdCI6IkFiMWo3M0RZR25CQm81OWgrekFyZ1JXMTdmS2xTMW5sTnJSYXpBM2pCQ1l0TUtwd2Q4NjN4N2NuZWxGREJ0Z1FDdFc5MFBGaXZ3UU1rR25JNHd2cE1Dak1OQjR0OFBvb2N1ajlhTmNVeFUrU2wzaVB3ZTZqRWhLQ2xNcmRLUGMzcVZXVEUxdmpwOU5ra0xtclJJY2JscEEwOFhlVml6UEJvTldMU1BLWnluVVV4YTZXWVFRYVRWWXFZWWxXWFA2cDdyVmQzMUFZcHZRZUJ3YWZ5dXVTTlE9PSIsIml2IjoiZTA2ODJkM2Q3ZGE0ZTE3MWRjMDkxZjgwN2Y0YjRmNTMiLCJzIjoiZjNjNTNiNWM2OWFiYzYyNyJ9


Validated numerical methods use interval arithmetic to track the error in
their computations. This allows them to produce provably correct results,
even when the input data is uncertain.

The theoretical foundations of validated numerics are based on interval
analysis. Interval analysis is a branch of mathematics that deals with the
study of intervals. Interval analysis provides a way to represent and
manipulate intervals, and it can be used to prove the correctness of
validated numerical algorithms.

One of the most important theorems in interval analysis is the inclusion
theorem. The inclusion theorem states that if an interval [a, b] contains the
true value of a quantity, then any validated numerical method that is applied
to [a, b] will produce an interval that also contains the true value.

The inclusion theorem provides a solid theoretical foundation for validated
numerics. It shows that validated numerical methods can be used to
produce provably correct results, even when the input data is uncertain.

There are a variety of practical methods that can be used to implement
validated numerical algorithms. Some of the most common methods
include:

Interval arithmetic libraries: Interval arithmetic libraries provide a set
of routines for performing interval arithmetic operations. These libraries
can be used to implement validated numerical algorithms in a variety
of programming languages.
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Automatic differentiation: Automatic differentiation is a technique for
computing the derivatives of functions. Automatic differentiation can be
used to implement validated numerical algorithms that are accurate to
a specified Free Download.

Symbolic computation: Symbolic computation is a technique for
manipulating mathematical expressions symbolically. Symbolic
computation can be used to implement validated numerical algorithms
that are guaranteed to be correct.

Validated numerics has a wide range of applications, including:

Safety-critical systems: Validated numerics can be used to design
safety-critical systems that are provably correct. This is important in
applications such as the design of aircraft, nuclear power plants, and
medical devices.

Financial data analysis: Validated numerics can be used to analyze
financial data and to make investment decisions. This can help to
reduce the risk of making poor investment decisions.

Modeling complex physical systems: Validated numerics can be
used to model complex physical systems. This can help to understand
the behavior of these systems and to make predictions about their
future behavior.

Validated numerics is a powerful tool that can be used to produce provably
correct results. This makes it an essential tool for a variety of applications,
including the design of safety-critical systems, the analysis of financial data,
and the modeling of complex physical systems.
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