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Section 1.3: The Calculation of Matrix Elements 9
operators a, and a”, u,v =1,2,...,Q on H that obey the anti-commutator relations
{a%:a") =1,
{(—Lu,&,,} = 0,
{a,,a"} = o, (1.5)

If the commutator relations

and

|48 = et

[@.4] = 2a, (1.7
hold, then it follows that
[all ) R{] = Xiu)zfua’p’
[a, K] = X, %@ (1.8)

In the derivation of the last two expressions, use has to be made of the Jacobi identity
and the commutators in eq. 1.7.

To summarize, if we assume that the commutation relations in eq. 1.1 and eq. 1.3
hold then the commutation relation eq. 1.4 holds automatically. If the anti-commutation
relations eq. 1.5 and the commutation relations eq. 1.6 and eq. 1.7 are assumed, then the
commutation relations eq. 1.8 hold automatically. Therefore, under the above assump-
tions, the operators {Ai,/_lj K } and {a,,a”,I} are respectively the generators (read
basis elements) for the even and odd sectors of a representation of a superalgebra. The
properties of the superalgebra are determined by the structure coefficients C'f,é, (:’J’f ; ij
and . We therefore indicate the abstract superalgebra as S(C,C, x, X)-

1.3 The Calculation of Matrix Elements

Group the generators that were discussed in the previous section into three sets

ot = {Ai,a":i=1,2,...,M;y=1,2,...,9},

= Al i =2 My = 12505, 08,

K = R st=1;2 0000} (1.9)
Any two elements of O either commute or anti-commute. The same holds for the elements

of O*. Assume there is a vector |i) € H, called a foundational vector and a linear
functional (f| on #, called the foundational functional that have the following properties:
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