Problem 1.12 on Page 262-3
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1 Problems

On page 262-3 of NFCM [1], we find Problem (1.12):
We are now inf‘f" space with standard pseudoscalar i = o105 - - - 0,,. The matrix elements of the
adjoint operator f are given by

fig=0i-(foj) =05 (foi) = fi- (1)
The transformation of the basis is given by
?kaUkZZUjfijkajUj- (2)
J J

Now, show that the matrix elements of the inverse operator f~! are given by

fiA-Aloj) A AE,

-1
Tiw = fiA---AT,

(o1 A Nay)-(Fr A A(oj)g A AEy)

a detfij ’

where (0;); indicates that fi, has been replaced by o;.

2 Solution

First, we need a formula for the inverse of a linear function. From Eq. (1.22), page 256 of the text,

we have
1) = P = 100 )
Hence, ]
£ ow) = Flowi)/ o) = LED @
Now,
opi = (—1)F Loy A AGR A Ao, (5)

Flowi)=(“DF F(o1 A Aop A Aay)
= (=D YE AN %m---/\?n)



Therefore,

Fin =05 fow)

=0j- (—DFTE A A %k Ao AER)it
- det fi;
v
(DY (A A E A AE)iTE)
det fi;
C(E A A (o) A AT
det fi;
C(Er A A (o) A AE)
| SARERIA %
Okay, now we rewrite this last result as
Fp @A A=A Aok A ATy (6)

Now we dot through on the left by (o1 A--+ A gy), to get

filor A Nop) - (B A AE) = (00 A Ao) - (BLA - Agy) Ao AT). (7)

and it immediately follows that

1 (oA A (Br A A () A A E)
fjkl_ detfij . . (8)
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