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Coordinate Systems 
Cartesian Coordinate System 

Excerpt from http://en.wikipedia.org/wiki/Cartesian_coordinate_system  
 
A Cartesian coordinate system specifies each point uniquely in a plane by a pair of numerical coordinates, which are the 
signed distances from the point to two fixed perpendicular directed lines, measured in the same unit of length. 
Each reference line is called a coordinate axis or just axis of the system, and the point where they meet is its origin. The 
coordinates can also be defined as the positions of the perpendicular projections of the point onto the two axes, expressed 
as a signed distances from the origin. 
 
One can use the same principle to specify the position of any point in three-dimensional space by three Cartesian 
coordinates, its signed distances to three mutually perpendicular planes (or, equivalently, by its perpendicular projection 
onto three mutually perpendicular lines). In general, one can specify a point in spaces of any dimension n by use of n 
Cartesian coordinates, the signed distances from n mutually perpendicular hyperplanes. 
 
The invention of Cartesian coordinates in the 17th century by René Descartes revolutionized mathematics by providing 
the first systematic link between Euclidean geometry and algebra. Using the Cartesian coordinate system, geometric 
shapes (such as curves) can be described by Cartesian equations — algebraic equations involving the coordinates of the 
points lying on the shape. For example, the circle of radius 2 may be described as the set of all points whose coordinates x 
and y satisfy the equation x2 + y2 = 22. 
Cartesian coordinates are the foundation of analytic geometry, and provide enlightening geometric interpretations for 
many other branches of mathematics, such as linear algebra, complex analysis, differential geometry, multivariate 
calculus, group theory, and more. A familiar example is the concept of the graph of a function. Cartesian coordinates are 
also essential tools for most applied disciplines that deal with geometry, including astronomy, physics, engineering, and 
many more. They are the most common coordinate system used in computer graphics, computer-aided geometric design, 
and other geometry-related data processing. 
  

History 
The adjective Cartesian refers to the French mathematician and philosopher René Descartes (who used the name 
Cartesius in Latin). 
 
The idea of this system was developed in 1637 in two writings by Descartes and independently by Pierre de Fermat, 
although Fermat used 3 dimensions and did not publish the discovery. In part two of his Discourse on Method, Descartes 
introduces the new idea of specifying the position of a point or object on a surface, using two intersecting axes as 
measuring guides. In La Géométrie, he further explores the above-mentioned concepts. 
 
It may be interesting to note that some have indicated that the master artists of the Renaissance used a grid, in the form of 
a wire mesh, as a tool for breaking up the component parts of their subjects they painted. That this may have influenced 
Descartes is merely speculative. Representing a vector in the standard basis. The development of the Cartesian coordinate 
system enabled the development of calculus by Isaac Newton and Gottfried Wilhelm Leibniz. 
 
Many other coordinate systems have been developed since Descartes, such as the polar coordinates for the plane, and the 
spherical and cylindrical coordinates for three-dimensional space. 
  
Read more facts at http://en.wikipedia.org/wiki/Cartesian_coordinate_system 
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