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Apart from the d-functions, one often uses other improper functions, such as, for
instance, 1

5,(x) = 0%(x) = — lim (A 20)
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Using (A 20) and (A 6) we find
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The delta-function §(z) as a function of a complex variable has two simple poles
at the points ix and —ix with residues equal to 1/2ni and —1/27i, respectively.
When integrating expressions containing d(z), the integration path must go between
these poles. Equation (A 20) and (A 21) remain valid also for complex values of x.
In that case, we have

0_(2) = 04(—2) = 0%3(2) = [0+ (z¥)]*,
The functions 6 (z) and §_(z) can be written in the form

64(2) = 2—1— 5.(2) = ———,
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if we remember to take the path of integration above and below the point z = 0,
respectively.

B. THE ANGULAR MOMENTUM OPERATORS IN SPHERICAL COORDINATES

We gave in Section 7 expressions for the components of the angular momentum
operator in Cartesian coordinates:

L,= —ih[xaﬁ—yi:l,... (B 1)

We shall now find the form of these operators in spherical polars. The transformation

x=rsinfcosp, y=rsinfsing, z=rcosh,
has its inverse
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Using these equations we find
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Similarly, we find 5 ' 5
L,=ih|sinp— + cotOcosp — |, (B3)
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and thus )
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‘One often uses, instead of the operators L, and i,,, the linear combinations

he'® —(—7-+ icoth 2 ,
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C. LINEAR OPERATORS IN A VECTOR SPACE; MATRICES

To make it easier to use this book, we remind the reader of some definitions con-
nected with vector space of a finite or an infinite dimensionality. The concept of a
vector space is a generalisation of the concept of the normal three-dimensional space.

I. The infinite set of complex quantities 4, B, C, ... for which the linear operations
of addition and multiplication by complex numbers are defined is called a complex
vector space R. The quantities 4, B, C, ... themselves are called the vectors of the
space R.

The vector space R is a linear space, that is, it has the property that any linear
combination of two vectors—such as a4 + bB where a and b are complex numbers—
forms a vector belonging to the same vector space. To each pair of vectors 4 and B
in the vector space, we can assign a number {A|B) or (4-B), the so-called
scalar product of vectors. The definition of the scalar product will be given in sub-
-section IV of this section.



