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A set of functions 1}(;. ((:f'_ . ....-ll)'_. eses 18 orthonormal if:
h

J”{/‘m ¥, o7 = 5, (8-1)

Any function can be expressed as a linear combination of all functions in a
complete set of orthonormal functions:
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A complete set of orthonormal functions is a set including so many functions
that no other functions orthogonal to any of the set exist.

The coefficients a can then be found by the expression

=f'¢;x?pd2' (8-3)

A get of unit vectors of a multidimensional Cartesian coordinates labeled

?is f‘a reey f‘h, +«+ has the following properties:
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¥or an ord.lnary’;thrae-dimansional Cartesian system the notation
commonly used is 2 =7 3& }‘ , ,g_ frt
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Any multi~dimensional vector /4 can be expressed as & linear combination of
these unit vectors:
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and in particular in the three-dimensional case:

= + +
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Thc dimensionality of a system is determined by the number of unit vectors
z that are needed to describe any vector.

The components A, of vector A are found by the expression

-
AN
An = zn A

(E-6)
or in three dimensions:

-,
Ax-?'A = A cosd

A = where <K, 4, ¥, are —
Ly =4*A = AcosP the dircction cosines of A

LI=Q'?= -&cosr

The analogy of equations (E-1), (

) and (3-3) with (B-4), (E-5), and (E-6)
is at once apparent; the intagral 7 is analogous to the
product « K

Equation XXV-3 Zﬁ Ta'z.m- - é,, H,, " Cn
_4'_-*_{-:'

was solved by assuming C!Il = a e

oo é‘cm = é nmn

If the set of Cn' s is analogous to the components of a vector, then
equation (E-7) is analogous to the tensor relationship between two vectors;
Schroedinger's wavequation has thus turned into a matrix equation.

(B-7)

The problem is always to diagonalize the matrix [H ]. for when this
is done the stationary states of the system are known.
n

This approach is called
matrix mechanics™. (/
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