Physical Applications of
Geometric Algebra

Formula Sheet

Geometric Product
ab=a-b+aNb
ba = a-b—aNb
a-A, = %(aAr — (=1)"A,a)

aNA, =

Multivectors
A=(Ap+An+-=
4B, = (A By + (A,

5(ad, + (=1)"4,a)

(A)r

2
B >|r s|+2 + - <ArB5>r—|—s

A B - <A B >|r—8|
A.-A =0 for scalar A
Ar/\Bs = <ArB5>r—|—s

(AB) =

(BA)

A (Bs-Cy) = (A, /\BS)-Ct r+s<tandr,s>0

A,-(B,-C,

(A.-Bg)-Cy r+t<s

)=
Ax(BxC)+C (AxB)—l—Bx(CxA):O

Frequently Used. a,b, c,d vectors, B bivector.
a-(bAc) =a-be—a-cbh
(anb)-(eAd) = a-db-c —a-cb-d

a-(b-B) =
(anb) x

(anD)-B
(eAd) =b-cand — a-cbAd + a-dbAe —b-daNe

(anb)x B = (a-B)Ab+ aN(b-B)

Bivectors.

BC = B-C + BxC + BAC
CB=B-C—-BxC+ BAC

Bx A, =(BxA,),
Bx(MN)=BxMN+MBxN YM,N



Pseudoscalar

A-(BI) = A NB; [ r+s<n

AN(BsI)=A,-B, I r<s
Reflections and Rotations

A, = (=1)'nAn

A, — RA.R

R= B2 =Fkl---mn

RR=RR =1
Linear Algebra

flanbA---Ne) =Fla)AF(D)A---Af(c)

r : ! 5)] r 2 S
A f(B;) =f[f(A,)-Bs] r<s
f=1(A) = det(f) "1 If(I7'A)
f=1(A) = det(f) "1 If(I71A)

Frames and contractions

P i
e-ej—5j

eb = (=1)Mle AL AEA- - Ae, B

En = 61/\62/\' : '/\€n

eref-A, =0,a-A, =rA,

ere"AA, = 0, aNA, = (n —1r)A,
erArer = 0,A,a = (=1)"(n — 2r)A,

Geometric Calculus

V(AB) = VAB + VAB

VAV =0
V(z-a) =a
V=2



