Program:

from sympy import expand,simplify
from printer import Format , xpdf
from ga import Ga

g ="1## "+ \
# 1 #0+ N\
7## 17

Format ()

ng3d = Ga(’el e2 e3’ ,g=g)
(el,e2,e3) = ngdd.mv()
print ’g {ij} =’ ,ng3d.g
E =el"e2"e3

Esq = (E«E).scalar ()
print 'E =" E

print YE"{2} =’,Esq
Esq_inv = 1/Esq

El = (e2"e3)*E

E2 = (—1)*x(el"e3)*E

E3 = (el"e2)xE

print 'E1 = (e2"e3)xE =’ |El
print 'E2 =—(el"e3)«E =’ |E2
print 'E3 = (el"e2)xE =’ E3
w = (El|e2)

w = w.expand ()

print 'El|e2 =" ,w

w = (El|e3)

w = w.expand ()

print ’El|e3 =" ,w

w = (E2|el)

w = w.expand ()

print 'E2|el =" |w

w = (E2|e3)

w = w.expand ()

print 'E2|e3 =" |w

w = (E3|el)

w = w.expand ()

print 'E3|el =" ,w

w = (E3|e2)

w = w.expand ()

print 'E3|e2 =’ ,w

w = (El|el)

w = (w.expand ()).scalar ()



Esq = expand(Esq)

print '%(E1\\cdot el)/E"{2} =’ ,simplify (w/Esq)
w = (E2|e2)

w = (w.expand ()).scalar ()

print '%(E2\\cdot e2)/E"{2} =’,simplify (w/Esq)
w = (E3|e3)

w = (w.expand ()).scalar ()

print '%(E3\\cdot e3)/E"{2} =’ ,simplify (w/Esq)
xpdf (paper="letter ' ,prog=True)

Code Output:

1 (61 . 62) (61 . 63)
gij = |(e1-e2) 1 (e2 - €3)
(e1-e3) (e2-ea) 1

E = e; Neax N\eg
E2 = (61 . 62)2 — 2 (61 . 62) (61 . 63) (62 . 63) =+ (61 . 63)2 + (62 . 63)2 — 1
El = (e2Ae3)E = ((e2 ces)? — 1) e1+((e1-e2) — (e1-e3) (ea- e3)) eat(— (1 - e2) (es-e3) + (e1 - e3)) es

E2 = —(elne3)E = ((e1 - e2) — (e1 - €3) (e2 - €3)) el+((61 ce3)? — 1) eat(— (e1-e2) (e1 - e3) + (ea - €3)) es

E3 = (elAe2)E = (= (e1 - e2) (€3 - €3) + (e1 - e3)) ex+(— (e1 - e2) (e1 - €3) + (e2 - e3)) ez—|—<(el ce)? — 1) es

El-e2=0
Fl-e3=0
E2.-e1=0
E2-e3=0
E3-el1=0
E3-e2=0
(E1-el)/E* =1
(B2-€2)/E* =1
(E3-e3)/E* =1



