
Program:

import sys
from sympy import symbols , s in , cos
from p r i n t e r import Format , xpdf , Get Program , Pr int Funct ion
from ga import Ga

Format ( )
coords = symbols ( ’ t x y z ’ , r e a l=True )
( st4d , g0 , g1 , g2 , g3 ) = Ga . bu i ld ( ’gamma∗ t | x | y | z ’ , g=[1 ,−1 ,−1 ,−1] , coords=coords )
I = st4d . i

(m, e ) = symbols ( ’m e ’ )

p s i = st4d .mv( ’ p s i ’ , ’ sp ino r ’ , f=True )
A = st4d .mv( ’A ’ , ’ vec to r ’ , f=True )
s i g z = g3∗g0

print ’ \\ t ex t{4−Vector Po t en t i a l \\ ;\\ ;}\\bm{A} =’ ,A
print ’ \\ t ex t{8−component r e a l sp ino r \\ ;\\ ;}\\bm{\\ p s i } =’ , p s i

d i r a c eq = ( st4d . grad∗ p s i )∗ I ∗ s i g z−e∗A∗ps i−m∗ p s i ∗g0
d i r a c eq = d i r a c eq . s imp l i f y ( )

d i r a c eq .Fmt(3 , r ’%\t ex t {Dirac Equation \ ;\ ;}\ nabla \bm{\ p s i } ’+\
r ’ I \ s igma {z}−e\bm{A}\bm{\ p s i}−m\bm{\ p s i }\gamma { t } = 0 ’ )

xpdf ( paper=’ landscape ’ , prog=True )

Code Output:

4-Vector Potential A = Atγt +Axγx +Ayγy +Azγz

8-component real spinor ψ = ψ + ψtxγt ∧ γx + ψtyγt ∧ γy + ψtzγt ∧ γz + ψxyγx ∧ γy + ψxzγx ∧ γz + ψyzγy ∧ γz + ψtxyzγt ∧ γx ∧ γy ∧ γz

Dirac Equation ∇ψIσz − eAψ −mψγt = 0 =
(
−eAtψ − eAxψtx − eAyψty − eAzψtz −mψ − ∂yψtx − ∂zψtxyz + ∂xψ

ty + ∂tψ
xy
)
γt

+
(
−eAtψtx − eAxψ − eAyψxy − eAzψxz +mψtx + ∂yψ − ∂tψty − ∂xψxy + ∂zψ

yz
)
γx

+
(
eAxψxy − eAyψ − eAzψyz +

(
−eAt +m

)
ψty − ∂xψ + ∂tψ

tx − ∂yψxy − ∂zψxz
)
γy

+
(
eAxψxz + eAyψyz − eAzψ +

(
−eAt +m

)
ψtz + ∂tψ

txyz − ∂zψxy + ∂yψ
xz − ∂xψyz

)
γz

+
(
eAxψty − eAyψtx − eAzψtxyz +

(
−eAt −m

)
ψxy − ∂tψ + ∂xψ

tx + ∂yψ
ty + ∂zψ

tz
)
γt ∧ γx ∧ γy

+
(
−eAtψxz + eAxψtz + eAyψtxyz − eAzψtx −mψxz + ∂xψ

txyz + ∂zψ
ty − ∂yψtz − ∂tψyz

)
γt ∧ γx ∧ γz

+
(
−eAtψyz − eAxψtxyz + eAyψtz − eAzψty −mψyz − ∂zψtx + ∂yψ

txyz + ∂xψ
tz + ∂tψ

xz
)
γt ∧ γy ∧ γz

+
(
−eAtψtxyz − eAxψyz + eAyψxz − eAzψxy +mψtxyz + ∂zψ − ∂tψtz − ∂xψxz − ∂yψyz

)
γx ∧ γy ∧ γz


