Complex Numbers in Geometrical Algebra

As an analogue to the identification, in Alan’s notes pages 39-40, of quaternions with the even-grade subalgebra of G(3,0):  
This is to propose similarly the simpler case that the complex numbers may be identified with the odd-grade subalgebra (comprising grade 1 only) of G(1,-1), with the identifications e1 = 1 , e2 = i .


The multiplication table is:


(
1


e1 = 1


e2 = i


e1e2 = i
 
( 









= I

(

(
1
(
1


e1 =1


1 e2 = i


1 e2 = i

(

(

(
e1 = 1
(
e1 = 1


e12 = 1


e1 e2 = i

e12 e2 =  i


(

(

(
e2 = i
(
e1 e2 = i

e2 e1 = -i

e22 = -1

e2 e1 e2 = 1

(

(

(
e1e2 = i (
e1e2 1 = i

e1e2 e1 = -i

e1e2  e2 = - e1 = -1
e1e2 e1e2
= I
(









= 1




The grade 1 subalgebra of G(-1,1), which is advocated as the model for the complex numbers, is displayed in red.  
As for quaternions one never need see e1 nor e2, so they do not actually need to appear in red here for complex numbers; that is, 1, -1, i, and –i  suffice.

For the quaternions, the even grades (0 and 2) of G(3,0), the grade-zero ( in Eqn 79 would be represented  by the 1 in the upper-left corner; and this grade-zero identity is considered to belong to the subalgebra [Eqn 79, page 39].  The even-grade quaternion system requires inclusion of this 1 for it to possess an identity, and as the representative of zeroth grade [zero taken even].


For the complex numbers above, inclusion of the upper-left-corner 1 (zero grade) would violate the odd-grade picture, and we have an identity otherwise, in e1 = 1 ; so tentatively I’ve not made this 1 red [correct??].  To restate, I’ve here tentatively taken the first, the identity basis vector, not to belong to the subalgebra.

Oddity:  Consider the e1 e2 = i and the  e2 e1 = -i .  These orthogonal basis vectors should anticommute, so that I’ve taken the one as the negative of the other.  But note that here e1 = 1 , which from another view should commute with anything!  
Is it acceptable to identify a basis vector as 1, and another as i?  Or is it only that the squares of basis vectors are equal to + 1 or to -1 ?  It is dot products that belong to the reals…  This could blow away my model…
