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An n X n real matrix A is said to be orthogonal if the column vectors that make up A are
orthonormal, that is, if
n

ZAlj-Alk = 5jky 1< j, k < n.

1=1
(Here §;;, is the Kronecker delta, equal to 1 if j = & and equal to zero if j # k.) Equivalently,
A is orthogonal if it preserves the inner product, namely if (z,y) = (Axz, Ay) for all vectors
z,y in R™. (Angled brackets denote the usual inner product on R”; (z,y) = >, zxys.) Still
another equivalent definition is that A is orthogonal if A" A = I, i.e., if A" = A~1. (Here, A"
is the transpose of A, (A7) = Ap.)

Since det A = det A, we see that if A is orthogonal, then

det(A" A) = (det A)? =det I =1.
Hence, det A = +1, for all orthogonal matrices A.

[H4L] Brian C. Hall, Lie Groups, Lie Algebras, and Representations. An Elementary Intro-

duction, Graduate Texts in Mathematics, 222. Springer-Verlag, New York (2003), p. 5 (—&Fk
7=
).



Q) ROFEXDTHERZMERE L. HL, BHFEBIIZ0F FFTUTHWTS kv,

We nowadays require any mathematical theory to be satisfactorily axiomatised. It is essential to
know that what assumptions are granted before one can say what constitutes a valid proof. The
drive towards formal consistency has loosened the ties with the physical intuition which was the
original source of gebmetrical theory and has sharpened the distinction between a formal proof
of a theorem on the one hand, and on the other hand the motivation and intuitive thinking which
lies behind, and without which the theorem would not have been formulated. For Descartes,
the plane was something known, and coordinates are linear equations provided a description of

points and lines. There are great formal advantages in shifting our stance, and defining a plane
as R2, a point as an ordered pair (z,y) € R? a line as a locus {(z, ) | ax + by + ¢ =0}, and
so forth; but in order to retain an understanding of the theory, we must not lose sight of the
situation in physical space which motivates the theory. \

[7¥] Descartes : 7 AL b

[HH] P. Neumann et al., Groups and Geometry, Oxford Science Publications (1994), pp.116—
117.
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[N NPREE 3 TIERERR] AT AFT 1o SE3EEE (2003), pp.121-122 (—EBE).



