Problem 1.10 on Page 261
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1 Problems
On page 261 of NFCM [1], we find Problem (1.10):

Let the set of vectors {a;,as,...,a,} be linearly independent over an n-dimensional space, so
that

Ap=a;A---ANa, #0,

and therefore A, is a pseudoscalar for the space. Given the equation
o1a) + @az + ... +aya, =C,

where ¢ # 0, find a formula for the kth coefficient «ay.

2 Solution
First, let’s redo (2) to insert the kth term:

a1a) + @as + ... +agag + ... +aya, =C,

(1)

(2)

3)

Now, wedge through on both sides on the left by a; A--- Aag_1 and on the right by ag41 A---Aay,

to get
agag A Nag =ai A~ ANag_1 A(C)g Aagpi A Aay,.

And, since a; A - -+ A a, is a pseudoscalar, we can divide through by it,to get

ajA--Nag g A(C)p Nagl A Aay,

. =
k aijN---Na,
Now, let B,, = b A --- A b, be any nonzero pseudoscalar. Then, to get the equation

(byA--Abp)-(ai A---Aag_1 A(C)g Adget A Aay)
(by A---Aby)-(a; A+ ANay)

ap =

)

(4)

()

(6)

go back to (4) and dot through on the left of both sides by B, to get a scalar equation and then

divide.
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