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 Reprinted with the permission of Elsevier. Permission to copy required. In order to read this article please ensure that you have
access to a sufficiently high resolution version of a PDF reader. Abstract A linear transformation can be represented as a

mapping of a vector to a vector. The most familiar example is the linear transformation from a linear space onto another linear
space. The transformation may be restricted to a subset of the coordinates in the original space. In the case of Cartesian co-

ordinates, the transformation matrix is given by the determinant of the transformation. The purpose of the paper is to obtain a
general form for the matrix of a linear transformation. Contents Introduction In this section we shall introduce a coordinate

system and discuss some transformation properties of vectors, and subsequently, some transformation properties of coordinates.
A linear transformation is then defined as a mapping of a vector to another vector. This is followed by a discussion of the
properties of linear transformations that are required to describe a geometric transformation of the coordinate system. Co-

ordinate Systems Co-ordinates represent locations or events in space. Any co-ordinate system may be described by the position
of a reference point, and the position and direction of a coordinate axis. In Cartesian co-ordinates the reference point is the

origin O, and the direction of the x-axis is towards the east. The distance of a point from O is given by a vectorial length of the
vector P (the position of the point) pointing from O to the point. An alternative way to describe a co-ordinate system is by the

displacement of a reference point, and the direction of a reference axis. Two co-ordinate systems are related if one can be
transformed into the other by a translation. That is, if there is a vector P in the first system, then there is a vector Q in the

second system, such that P = Q + a, where a is a vector. The translation vector a is the vector pointing from the origin of the
second system to the point where the first system originates. The translation vector a is also equal to the position vector P of the

first system, divided by the distance of the first system’s origin from the point where the first system originates. Linear
Transformations A linear transformation can be described by a matrix. The matrix can be thought of as a set of values of the

coordinates of a given point, 82157476af
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