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Precalculus

differently from how pre-algebra prepares students for algebra. While pre-algebra often has extensive
coverage of basic algebraic concepts, precalculus

In mathematics education, precalculus is a course, or a set of courses, that includes algebra and trigonometry
at a level that is designed to prepare students for the study of calculus, thus the name precalculus. Schools
often distinguish between algebra and trigonometry as two separate parts of the coursework.
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The School for the Talented and Gifted at the Yvonne A. Ewell Townview Magnet Center (commonly
referred to as TAG or TAG Magnet) is a public college preparatory magnet secondary school located in the
Oak Cliff area of Dallas, Texas. The school enrolls students in grades 9-12 and is a part of the Dallas
Independent School District. It is known for its liberal arts, Advanced Placement Program and intensive
education style. In 2006, 2007, 2009, and 2010 Newsweek named the school the #1 public high school in the
United States. In 2012, 2013, 2014, 2015 and 2016, U.S. News & World Report named TAG the #1 public
high school in the United States.

In 2015, the school was rated "Met Standard" by the Texas Education Agency.
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David Orlin Hestenes (born May 21, 1933) is a theoretical physicist and science educator. He is best known
as chief architect of geometric algebra as a unified language for mathematics and physics, and as founder of
Modelling Instruction, a research-based program to reform K–12 Science, Technology, Engineering, and
Mathematics (STEM) education.

For more than 30 years, he was employed in the Department of Physics and Astronomy of Arizona State
University (ASU), where he retired with the rank of research professor and is now emeritus.
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In mathematics, the natural numbers are the numbers 0, 1, 2, 3, and so on, possibly excluding 0. Some start
counting with 0, defining the natural numbers as the non-negative integers 0, 1, 2, 3, ..., while others start
with 1, defining them as the positive integers 1, 2, 3, ... . Some authors acknowledge both definitions
whenever convenient. Sometimes, the whole numbers are the natural numbers as well as zero. In other cases,
the whole numbers refer to all of the integers, including negative integers. The counting numbers are another
term for the natural numbers, particularly in primary education, and are ambiguous as well although typically
start at 1.



The natural numbers are used for counting things, like "there are six coins on the table", in which case they
are called cardinal numbers. They are also used to put things in order, like "this is the third largest city in the
country", which are called ordinal numbers. Natural numbers are also used as labels, like jersey numbers on a
sports team, where they serve as nominal numbers and do not have mathematical properties.

The natural numbers form a set, commonly symbolized as a bold N or blackboard bold ?

N

{\displaystyle \mathbb {N} }

?. Many other number sets are built from the natural numbers. For example, the integers are made by adding
0 and negative numbers. The rational numbers add fractions, and the real numbers add all infinite decimals.
Complex numbers add the square root of ?1. This chain of extensions canonically embeds the natural
numbers in the other number systems.

Natural numbers are studied in different areas of math. Number theory looks at things like how numbers
divide evenly (divisibility), or how prime numbers are spread out. Combinatorics studies counting and
arranging numbered objects, such as partitions and enumerations.

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 published in 1687. Newton used
them to investigate and explain the motion of many physical objects and systems. In the time since Newton,
new insights, especially around the concept of energy, built the field of classical mechanics on his
foundations. Limitations to Newton's laws have also been discovered; new theories are necessary when
objects move at very high speeds (special relativity), are very massive (general relativity), or are very small
(quantum mechanics).
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tensor. The first (algebraic) Bianchi identity was discovered by Ricci, but is often called the first Bianchi
identity or algebraic Bianchi identity, because

In the mathematical field of differential geometry, the Riemann curvature tensor or Riemann–Christoffel
tensor (after Bernhard Riemann and Elwin Bruno Christoffel) is the most common way used to express the
curvature of Riemannian manifolds. It assigns a tensor to each point of a Riemannian manifold (i.e., it is a
tensor field). It is a local invariant of Riemannian metrics that measures the failure of the second covariant
derivatives to commute. A Riemannian manifold has zero curvature if and only if it is flat, i.e. locally
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isometric to the Euclidean space. The curvature tensor can also be defined for any pseudo-Riemannian
manifold, or indeed any manifold equipped with an affine connection.

It is a central mathematical tool in the theory of general relativity, the modern theory of gravity. The
curvature of spacetime is in principle observable via the geodesic deviation equation. The curvature tensor
represents the tidal force experienced by a rigid body moving along a geodesic in a sense made precise by the
Jacobi equation.

Euclidean algorithm

David S.; Foote, Richard M. (2004). Abstract Algebra. John Wiley &amp; Sons, Inc. pp. 270–271. ISBN 978-
0-471-43334-7. Knuth 1997, pp. 319–320 Knuth 1997, pp. 318–319

In mathematics, the Euclidean algorithm, or Euclid's algorithm, is an efficient method for computing the
greatest common divisor (GCD) of two integers, the largest number that divides them both without a
remainder. It is named after the ancient Greek mathematician Euclid, who first described it in his Elements
(c. 300 BC).

It is an example of an algorithm, and is one of the oldest algorithms in common use. It can be used to reduce
fractions to their simplest form, and is a part of many other number-theoretic and cryptographic calculations.

The Euclidean algorithm is based on the principle that the greatest common divisor of two numbers does not
change if the larger number is replaced by its difference with the smaller number. For example, 21 is the
GCD of 252 and 105 (as 252 = 21 × 12 and 105 = 21 × 5), and the same number 21 is also the GCD of 105
and 252 ? 105 = 147. Since this replacement reduces the larger of the two numbers, repeating this process
gives successively smaller pairs of numbers until the two numbers become equal. When that occurs, that
number is the GCD of the original two numbers. By reversing the steps or using the extended Euclidean
algorithm, the GCD can be expressed as a linear combination of the two original numbers, that is the sum of
the two numbers, each multiplied by an integer (for example, 21 = 5 × 105 + (?2) × 252). The fact that the
GCD can always be expressed in this way is known as Bézout's identity.

The version of the Euclidean algorithm described above—which follows Euclid's original presentation—may
require many subtraction steps to find the GCD when one of the given numbers is much bigger than the
other. A more efficient version of the algorithm shortcuts these steps, instead replacing the larger of the two
numbers by its remainder when divided by the smaller of the two (with this version, the algorithm stops when
reaching a zero remainder). With this improvement, the algorithm never requires more steps than five times
the number of digits (base 10) of the smaller integer. This was proven by Gabriel Lamé in 1844 (Lamé's
Theorem), and marks the beginning of computational complexity theory. Additional methods for improving
the algorithm's efficiency were developed in the 20th century.

The Euclidean algorithm has many theoretical and practical applications. It is used for reducing fractions to
their simplest form and for performing division in modular arithmetic. Computations using this algorithm
form part of the cryptographic protocols that are used to secure internet communications, and in methods for
breaking these cryptosystems by factoring large composite numbers. The Euclidean algorithm may be used to
solve Diophantine equations, such as finding numbers that satisfy multiple congruences according to the
Chinese remainder theorem, to construct continued fractions, and to find accurate rational approximations to
real numbers. Finally, it can be used as a basic tool for proving theorems in number theory such as
Lagrange's four-square theorem and the uniqueness of prime factorizations.

The original algorithm was described only for natural numbers and geometric lengths (real numbers), but the
algorithm was generalized in the 19th century to other types of numbers, such as Gaussian integers and
polynomials of one variable. This led to modern abstract algebraic notions such as Euclidean domains.

Galois theory
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In mathematics, Galois theory, originally introduced by Évariste Galois, provides a connection between field
theory and group theory. This connection, the fundamental theorem of Galois theory, allows reducing certain
problems in field theory to group theory, which makes them simpler and easier to understand.

Galois introduced the subject for studying roots of polynomials. This allowed him to characterize the
polynomial equations that are solvable by radicals in terms of properties of the permutation group of their
roots—an equation is by definition solvable by radicals if its roots may be expressed by a formula involving
only integers, nth roots, and the four basic arithmetic operations. This widely generalizes the Abel–Ruffini
theorem, which asserts that a general polynomial of degree at least five cannot be solved by radicals.

Galois theory has been used to solve classic problems including showing that two problems of antiquity
cannot be solved as they were stated (doubling the cube and trisecting the angle), and characterizing the
regular polygons that are constructible (this characterization was previously given by Gauss but without the
proof that the list of constructible polygons was complete; all known proofs that this characterization is
complete require Galois theory).

Galois' work was published by Joseph Liouville fourteen years after his death. The theory took longer to
become popular among mathematicians and to be well understood.

Galois theory has been generalized to Galois connections and Grothendieck's Galois theory.

Omar Khayyam

and the work came to be greatly admired by the Pre-Raphaelites. In 1872 FitzGerald had a third edition
printed which increased interest in the work in

Ghiy?th al-D?n Ab? al-Fat? ?Umar ibn Ibr?h?m N?sh?b?r? (18 May 1048 – 4 December 1131) (Persian:
?????????? ???????? ??? ?? ??????? ???? ????????), commonly known as Omar Khayyam (??? ?????), was a
Persian poet and polymath, known for his contributions to mathematics, astronomy, philosophy, and Persian
literature. He was born in Nishapur, Iran and lived during the Seljuk era, around the time of the First
Crusade.

As a mathematician, he is most notable for his work on the classification and solution of cubic equations,
where he provided a geometric formulation based on the intersection of conics. He also contributed to a
deeper understanding of Euclid's parallel axiom. As an astronomer, he calculated the duration of the solar
year with remarkable precision and accuracy, and designed the Jalali calendar, a solar calendar with a very
precise 33-year intercalation cycle

which provided the basis for the Persian calendar that is still in use after nearly a millennium.

There is a tradition of attributing poetry to Omar Khayyam, written in the form of quatrains (rub??iy?t
???????). This poetry became widely known to the English-reading world in a translation by Edward
FitzGerald (Rubaiyat of Omar Khayyam, 1859), which enjoyed great success in the Orientalism of the fin de
siècle.

History of mathematics

Ancient Egypt and the Levantine state of Ebla began using arithmetic, algebra and geometry for taxation,
commerce, trade, and in astronomy, to record
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The history of mathematics deals with the origin of discoveries in mathematics and the mathematical
methods and notation of the past. Before the modern age and worldwide spread of knowledge, written
examples of new mathematical developments have come to light only in a few locales. From 3000 BC the
Mesopotamian states of Sumer, Akkad and Assyria, followed closely by Ancient Egypt and the Levantine
state of Ebla began using arithmetic, algebra and geometry for taxation, commerce, trade, and in astronomy,
to record time and formulate calendars.

The earliest mathematical texts available are from Mesopotamia and Egypt – Plimpton 322 (Babylonian c.
2000 – 1900 BC), the Rhind Mathematical Papyrus (Egyptian c. 1800 BC) and the Moscow Mathematical
Papyrus (Egyptian c. 1890 BC). All these texts mention the so-called Pythagorean triples, so, by inference,
the Pythagorean theorem seems to be the most ancient and widespread mathematical development, after basic
arithmetic and geometry.

The study of mathematics as a "demonstrative discipline" began in the 6th century BC with the Pythagoreans,
who coined the term "mathematics" from the ancient Greek ?????? (mathema), meaning "subject of
instruction". Greek mathematics greatly refined the methods (especially through the introduction of deductive
reasoning and mathematical rigor in proofs) and expanded the subject matter of mathematics. The ancient
Romans used applied mathematics in surveying, structural engineering, mechanical engineering,
bookkeeping, creation of lunar and solar calendars, and even arts and crafts. Chinese mathematics made early
contributions, including a place value system and the first use of negative numbers. The Hindu–Arabic
numeral system and the rules for the use of its operations, in use throughout the world today, evolved over
the course of the first millennium AD in India and were transmitted to the Western world via Islamic
mathematics through the work of Khw?rizm?. Islamic mathematics, in turn, developed and expanded the
mathematics known to these civilizations. Contemporaneous with but independent of these traditions were
the mathematics developed by the Maya civilization of Mexico and Central America, where the concept of
zero was given a standard symbol in Maya numerals.

Many Greek and Arabic texts on mathematics were translated into Latin from the 12th century, leading to
further development of mathematics in Medieval Europe. From ancient times through the Middle Ages,
periods of mathematical discovery were often followed by centuries of stagnation. Beginning in Renaissance
Italy in the 15th century, new mathematical developments, interacting with new scientific discoveries, were
made at an increasing pace that continues through the present day. This includes the groundbreaking work of
both Isaac Newton and Gottfried Wilhelm Leibniz in the development of infinitesimal calculus during the
17th century and following discoveries of German mathematicians like Carl Friedrich Gauss and David
Hilbert.
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